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The following book is primarily a collection of booklets and pamphlets which 
belong to a class of history that tended to be confiscated and burned in order to 
protect the public from their own ignorance and curiosity. 

I started to republish what few books remain from this era with hope that the 
public might be entertained and self-educate themselves on topics that fell 
through the cracks of most history books. 

These booklets are not presented to endorse any of the technologies contained 
within; some of the machines were dangerous, others were useless, and still 
others led to the designs of modern machines currently still used by the medical 
profession. 

I spent 25 years collecting such materials; this compilation represents the first 8 
years. Apologies for the poor resolution of some the pages, this material was 
photographed before the days of high definition... 


Enjoy. 


Jeff Behary 09. November 2019 



Dedicated to Frank Jones, my partner in crime for many years saving history... 
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Sr, l- ulus, %fo„ 



Foreword 


rapy is the trearmcm of disease hy electricity, Nature’s 
Dt, which exercises its potentiality upon the srar and 


Right n uw, you are a letter physician than the average. You 
have been energetic enough to equip yourself with an apparatus that 
will meet more indication* in pathology than any one factor in medicine. 
1 he true physician is firm m his desire to augment his power of obtain¬ 
ing therapeutic results. Then what joy, what intense in terests are his, 
ns he observes, develops, increases this great modern remedial power! 

iJoctur, now that you are about to explore a field new CO you,, 
enter it with a new faith in yourself, in Electro-Therapy. Apply your¬ 
self enthusiastically and with persistence—and you will find that 
energizing interest that comes from intelligent study— you wifi take a 
new pride in your profess ion. 

This wonderful healing force is now at your command and control 
through The Lightning" Aloe Elccrro-Therapeucic Cabinet- 

Let tis explain rhc action of the Nigh Frequency Currents by j 
comparison:— 


We will compare rhc of eWtriciry with the prfifftrt of ware 

at the hydrant. When we increase the pressure wl increase rhc amoun 
water we can draw, due to the increased speed with which die ware* 
flows. I hen increase the pressure of the' water at the hydrant 6tc 
times— :L 9 the vgltajgr of the H Lightning* ’ Cabinet is increased over rlic 
aver^yu elceiric light ylolie— nnd the result would lw n nr ream td wafer 
with sufficient hydraulic power to kill instantly, Th« saint itimlition 
would prevail iftij.ooo volts—the capacity of the '* Lightning'' Cabinet 
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—wtrt permitted to enter the body direct. Rur let fvppr^ tbit 
tremen^t pressure of water wefr furred ihmuifh * ft * f0 miter with 
hundreds of thousand* of fifty holes, The renult would be 4 m j, c ^ 
tprjy tUt would permeate the entire surrounding atmosphere 

* 

In the generation of High Frequency Currents the electric condenser 
of the Lightning" Cabinet acta as dues the water atomiier in sepwnring 
the flow into minute impulses of such rapid tummon that no legation 
■fleet* the nerroui centers, Ijtewise there is no muscular Fraction. 

As the frrqurncy t turns ft the /m tat ton dtrtrasts, The nervous 
*y*icm can detect oscillation in an electric current up to iGjOc© per 
second. The 'Lightning +H Cabinet has a frequency output of pne mrlii&H 
per second. 

You, therefore, have at your command a powerful agent, yet one 
you can t*fch tpph to your patients. 

The Lightning Cabinet is built to operate cm any IIO-120 
VoIt, 6o-C>cle p Alternating Current,, and should never he connecred 

to any other source (if supply unless especially made for 1 different 
current. 
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Unpacking Having removed the cover of The packing bnx tr,n* 
[Jiinirva the “Ughminp" <Xjtfh, von were confronted 
with a tnuricm Card—the object being to make viw muster of the 
wonderful Outfit that vou are adding to your Office Equipment Fol¬ 
low the directions and vou wiJl not be led iurrav. 

■r 

After removing the excelsior from the top, vou will find a package 
containing all of the Connecting Cords of the Outfit, Underneath this 
will be found another package containing the Aur^Candcnsition Pad; 
below thijs, the Cabinet, itself. Remove rhe paper wrapping and open 
the lid carefully* -; 

In handling the Outfit during shipping, some of the Accessories 
may have fanned loose from their retaining dips, and as there are a 
number of parrs of glass, open the lid carefully to prevent their sliding 
out and breaking. After removing the packing material found on the 
inside ol the Cabinet, set the accessories back In place. (Refer co cut 
of machine on page 2 tor positions.) 

Now take the Packing List found inside this booklet and cheek off 
every item received. Should any items bo missing, go over your tissue 
paper, carefully, and if not found, then ao carefully through the excel¬ 
sior. Theseshipments are all double-checked and should reach you 
complete. Check carefully before you report a shortage. 

Line ^ See that the Black Rurmn on switch “A" is down. 
Connections The heavy twisted preen cord with screw plug on one 
end and a small stage plug on the other, is for connect¬ 
ing the Cabinet to the line current. Set the stage plug end over the 
two split tips marked "Line", and screw the Swivel end into inf con¬ 
venient lamp socket, which socket outlet has first been tested with a 
lamp bglb to make sure it is "live. 1 * 

\ J^bserve that levers <H C' and ’‘G" are on points i„ Aiid'*K M on 
"Off point, CauiioTt: These levers must never be allowed to rest in 
such position as to Connect two buttons; they must be set on one contact 
Only- They must never be moved with the current on; make all ad¬ 
justments with black button an switch M A" dowm 

Turn regulating screw ,J B 1 gently to the right (clockwise), until 
Spark Interrupted points are closed; then open one-sixth of a 

turn. Make no further alterations or adjustments. 

Fr«& the rtJ button on switch " A’* Your Pilot lamp will light up 
with i red glow ami there will he ab« a slight hum from the transformer 
■Ti^V. ,rt 'Cabinet, well ns n sparking between the interrupter points 
- - T h es e indications prove thut yuur Machine is ready for operation- 

If the Kilot Lamp thjes not illuminate, make sure that it is tightly 
-■™cd ‘mo the srnnll socket* Now turn off current hy pressing the 
Ijlatk iHitton on Switch ,H A* ,f Caniiav: Do not move any lever without 
«rst seeing that black button is down and pilot light out. 
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St. Loris, Mo. 



Explanation 
Of Control 
L*«n 


It; trie voliinir or dirncn' 
nt i it the weaken lettpng 
ly increased by advancing 
E t l«irg maximum. 

Moving lever "C" effect* ali of the modalities a f the Machine* 
Never move lever ”C" unless &td£k button on switch "A" is down. 

Lever’* k" governs by means qf a specially designed and patented 
High Frequency Control. leaver “ K" controls the length *nd o&dlla- 
t tons of spark from pole “ D/ as well as the oscilhibni and mi Hi amper¬ 
age from the dWrsonrJtl terminals. 

Lever " K" should remain on button marked "CHT 1 ’ at all times 
when using flic Gluten , Diagnostic or Sinusoidal Circuits. With 
lever'“K" oil point t you hue smallest output as measured in volume, 
but highest frequency. Use this serting for Fulguration, ntemal 
Treatments or wherever Mucous Membrane is encountered. For an 
output of medium frequency and medium spark length, for surface work, 
place lever" K" oft poim i and Icier "C" on whichever point may be 
desired. HLcir.g lever '' K" cm point 3 produces a heavy discharge pt" 
slower oscillations and such output is only m be used for heavy massage 
purposes. At this setting your patient will "foci" more of the electrical 
sensations. 

Lever "G" controls the output of the Cautery„ Diagnostic and 
Sinusoidal Circuits. 

Lever 41 H" has but three settings, labeled "C," "D ,h and "' 5 *H 
which points in turn make connection inside the Cabinet to the Cautery, 
Diagnostic and Sinusoidal Circuit*- 

You will note that the movement of lever "G" is restricted at 
certain points by lever " H*\ that is, with lever " H" on poim' C you 
have eleven (i r'l mints of com ml for Cautery; with leyer“H on pomt 
<H D" you have fifteen {15) potntR of control for the Diagnostic Cirruit- 
ind with lever “H ' on mint "S" you have nineteen {19) fvtintJ Ot 
corn ml for Sinusoidal. C’auwty current will not be obtained heyotful 
the eleventh button, nor Diagnostic current beyond the fifteenth* nor 
any one of the three unless lever “H" is set on properly initialed pome 
ro Correspond* 


Explanation The Spark Interrupter Points "B arc the most f'n- 

Of Spark pommt regulnrinv feature on the Cabinet. Their 

1 interrupter function jj ro regulate the discharge of the high rension 

Points “B 1 * current in connection with rhe cournjl levers t and 

" K'\ and may l« adjusted « ith thi tun tnt on, regard- 
leu of the settings qf these levers. 

When these Spark Interrupter Points arc closed there Is * ilir^cr 
abort circuit un ihc transformer and no discharge from the ltula o 
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u iVWPUi miner* Al thc*e point* are gyiuluallv ftcparatte) the 
terwuwi fufnent Mssinp acrt*& the gap prndi, m lin ,rtiHIktitia nr % 
ttv^v cffprt h which cffrfi l* increased up to ihur pulnt where rite vr 
i» msuffirten! and .'■parking ccaso, 

The higher rare of ust illation*, that h t the hi^htss freouen 
discharge is. framed with Spark Interrupter Piiinf*"B" nearly d 
-V * hc y #rc you will notice n perceptible increase nui 

from poJe ”D'" hut from the d'Arsonvfif outlets, as well fas indicia 
the MiHiampere Meter). These points should not heeun 10 far 
cause an uneven, noisy sparking and the more they ir e opgri C 
slower will be the rate oF oscillations and the greater the“elefet 
sensations 


High First see that the Hark button on switch H .V‘ is down. 

Frequency Owe Spark Interrupter Points - * B' T by turning ttguht- 

Trtatroents ing screw gtmlv to the right (dockwisc), and then 
open one-sixth of a turn* 

Set lever? r, C" and ‘ K” on points I, and"G ,P on "OfF* button. 
The netting of lever H" is immaterial when using the High Frequency 
or d .^rsofival Currents, hut extreme care must be exercised that lever 
**G 1 ;s never allowed to touch two buttons at the fame time, when the 
current is on. 


AppIkpiiMA Hi|h Fumitfncj 1 i«t l.imb 
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Hare the rip on the heavy Mack insulated curd 
(fcV, j;i) iii rhr mrlw in ball "IV' amt slip hrxik on 
ocher end of coed into the ring no the High Frequency 

the electrode No. Si Curd 

desired and 

damp it firmly in the metal end of the handle. The Si 

electrodes Nos, a. 4* c T 13 and 13 are of a size to —-=^*=sj 

fit this handle* whereas the Nu + |>-D has its own handle 

and connection is made by simply hooking the cord, No ‘ Elt<T ™ dc 

direct, 

Gra-ip the fiber insulated end of the handle as far from the mcti] as 
possible to avoid unnecessary sparking to the hand, and after observing 
that the Mack cord t No, ci> hangs free and does not lie on the Machine 
or make contact with the body of the patrent, press rrr/ button on switch 
"A ', If the cumene does nor immediately pass through the electrode 



Application High Kmjurncv TO Snine 


producing the desired violet color, it is possible (hat the elecrrode is cold. 
Grip the electrode with the bare hand to warm it, and H there is thru 
no response* open the Spark Interrupter Points. “ B" a bit wider, 

When an electrode is what we night term unusually"stubborn * n ^ 
will not produce the violet colot when handled as above, shut oft the 
Machine, leave all control ievcm untouched, remove the black coni from 
poic"D'* and remove the elect rude from the handle. Grasp the cleC- 
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trode firmly in the ha. re hind s press red button on switch" rn aox\n 
stilt Machine, touch the electrode to ball " D J1 and unless' eh? mbc Is 
punctured it will take the current, and you enn shut off the Machine 
*£*>** connect the cord, handle and electrode as above and vou will 


V" in 7 n * itv ? f the <fj«Harg e through <hc glass vacuum 
The High electrode msr he regulated in three wavs; ( 7 ) be moriro 
Frequency W."C" the S,,. ,hereby increasing^ “ 
Current cotenng the transformer, ii) hy advancing lever 4 K" 

points" B” C ° :H!Tton ‘ or 3 i Cl) 6 y opening Spark: interrupter 

Never advice levers "C\ ”K + ' or "C” with the current on 
a.chough Spark Interrupter Points "IT can be adjusted to ohia-s the 
c«ired volume with the Current either on or off! The setting of lever 

Frequent MSin“.‘ C S ' * h *« v "’ ™ «*)' ° f ** High 

eether "the 5 ?^ , " t = t ™P ter .J’™»™ *‘ B “ «* adjusted very closely to- 

nitL quCAC - ° r 0 * tlll ^ u,Mls the discharge Is the hiidiesr, 

i hr J [ L r C L UrrCllt )J ut P u: 15 *'E lowest actual power, ^s you separate 
powerful— llft f?? 11Ja ^ ons y the discharge bwome slower *rij mc*re 
uf *t,„ 1 L' IJ rL^ rrair> ^ oll ? T w 'berr tht patient will fed the sensurion 
no thertneufJc ira/ i,s unsteady, W frequency current has practically 
only, is desired ^ ^ K tG ^ u * ec Ul1 ^ eiis *bc psychological effect, 

the sla^k7mer?^!r/ M ^ rCW< i^" a 3 ’ f r,c further to the left mid opening 
ShouCl this ham n " i" 1 * * Jlt the i'schiirat entirely. 

Current will *!' the points" W closer logerhcr amt rhe 

nr w,l] again promptly. 

ilLthT .v" r '” milMl .* h ?' tK « **i*hrT thy rme ( ,f High Frequency 
Will beth* 1 Bri-illcr *^l be the Hii-rnpeutic effect, but the smatk-r 

m ,n ^ dcnunE out nut of notafur 
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Example Of Ta?t us go through the proem of giving a High Fre- 
qucncy treatment over the nerve centers, along the 
Frequency spinal column. We Will use a medium length oftpark 
Application at a medium high race of oscillations, and obtain it as 
follows: 

Press black button on switch ”A'“. 

Set ]cvcr H, C” on point j. 

Sec lever K’’ on point 2. 

Have Spark Interrupter Points ° B" open >£ turn, or seoantrd 
sufficiently to allow double the thickness of this paper to pass between 
See dwt lever "G is on "Off* point. P ccn ‘ 

The setting of lever "H" is immaterial. 


Insert (he tin on the end of the heavy black cord (No. ji) into ball 
D , and hook the other end into the small ring on the end of the No. 


9-D electrode. Grip the insulated end of the handle, see that the black 
cord hangs free, that Is, does not touch any part of the Machine, vour- 
srlt or patient and press the red button on switch ** A". 


I tor. m m m 
























Fisce the fingers of vixir either hand over rh e bnc 
I he electrode; place the fiat surface of the electrode < 
sphci remove your fingers, and the entire d^hnrgc 
Machine tn the patient, keep the electrode movtng- 
it to remain in the sfanitig posittun, Jr' it adheres 
to retard movement, sprinkle the surface under 
powder, or cover the parr with gauze or a rhin rtiwhl 
After sufficient treatment, and before rcinnvi 
rhe skin, ntw-ays shut oH the current at switch M A 

The object of your couching the glass bulb when applying same to 
:he skin af the start of a treatment, or on removing it wtan ihrcuuh 
s . mainly consideration or the patient's comfort. If the electrode is 
h^eeu wnh a medium or M.rb strong current and applied iliwalv 

O the patscnc s stir, the hist sparks will prove disagreeable, whereat if 
uu absorb some of this discharge through your own hjind, [he anp|S' ea 
ion to the jtttioii wll be hardly perceptible, This ak, holds Tr Z 


^ of the Hkjlb of 
UT1 the patient s 
r-n^ s !he 

—dn not permit 
* L] che %kin enough 
treatment with talcum 
- -mg. 

"S the electrode f rt>rn 


Appliriiii^ Hufh iT^uriKy to AM^rncn 

Frequency treatments air indicated generally in 
tnpus Skin Diseases, Superficial! Conditions, as 
;is Infectious in the Orifices that can be reached 
wnh clectrodei. High Frequency currents as delivered 
through the glass electrodes: 
cssels 

Supply to a given aren, 

. , Jtlilion and Oxygenation, 
rrumote AliMujitum of Exudates, and Liberate Oi4tit+ 


|M® h Hid 

frequency I oft 
Treatment well 
Indiciitiana 

iv. , mrouuti 
Jbbre ihe Blood V 
Increase rhe Blood 
lucres.; Oxyd 
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A few ot the best kn.^n conditions which are succcmfulb Tresrctl 

ne, Fcaema, Skin Dteeri, Eve 
Strain, Chilblains Pyorrhea, Lumbago, Enlarge Tomils, Blcph*rir«J 
11ferine Diseases and fur the relict of paw in Neuritis and Rheumatism- 

Suggestions Open the nodules with a needle and eiprm the pus 
For High Set lever ;c; on point i t lever 1 K" on point 2 h liver 

Cj on off point and have the spark points f 'B h ‘ 
open about one-half turn, or until sufficient discharge 
is produced from ball " O ' fas mentioned under hewfe 

" on page 8) that a half inch 


Frequency 

Treatments open alvait one-half turn 
(Acne) is pi 

"Regulating Current" i _ _ _ ^ 

spark will pass front (he No, 9-D electrode tothe palm of vour hand! 
Apply rhe electrode to the affected skin, press red button on switch 11 ,V‘ 
and keep the electrode moving- Avoid sparking. The length of treat- 
mcnl will vary with the case at hand, but fin average: of 7 to 5 minutes, 
to produce Hyperemia, about three times a wrek will be found sufficient! 

Skin U?&rs, Eczema, Superfitsat Lupus Vulgaris and the 

like are successfully treated in a similar manner to Acne. 

Lumbaga Is best treated with a rather brisk rubbing of a fairly 
strong descharge- 
Set lever +L C’ on point 4. 

Set lever ,J K" on point 2 . 

See that lever "G r is on "Qff“ poi Fit- 

Open Spark interrupter points "B" about y£ turn of the adjusting 
screw. 

Blepharitis And other ailments around the eyes require the appli¬ 
cation of a mild current. 

Set lever "C" on point 1. 

Sec lever "K" orL point 1. 

See chat lever “G 4 is on “QfT T point. 

Open Spark Interrupter points " B" about 1/6 turn of the ad¬ 
justing screw, or until a fine spray of about one-eighth inch in length is 
obtained^ as measured by placing the fingers that distance from the 
glass electrode. 


PljiCiin* ELFtccrode on Eydid 
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P'acc the fingers of your own hand 
f*™* pressing red button on switch "A 
the area desired and then remove Vouf i 
much current reaching the tender ipot 
p '^ihle diactxnfort to the patient- Vc* 
daily jit recommended, 


l ferine Ke^uire specialty shaped find insulated 
Discuses tubes that only those sections aHected^- 3 ^ 

m a> receive treatment, All in flam m*- «- Flrnwl 
tnm of the Mucous Membrane, especially in the 
orifices, should l*c rrented with mild currents; that 
1 S T with levrr'X" on joints l or l, lever" K' on t, 

Itrrcr " 0”'on M Otf''point and the Spark Interrupter 
perns- open 11wut 1/6 turn, Applications not to 
exceed - minutes each, cither daily or three times a 
week, depending on the urgency of the case, are usual. Electrode 


O- 1 - El«Trr„|t 


^111 yield re.ivlib ru the High Fre¬ 
quency-pmy from ,i gbss electrode. 

The pattern should sen ted 

^ on ?hc Ch.iir Pad 'Nr>. 4io\ 
which pad k connected to |X)le 
"IT by means of one of rhe 
l d*A revival mtits {Nil. jo6). Lse 
I * glass tongue depressor* 


w , _ _ w i over 

which slide the Nu. 4 or No. 
33 hEcctrodc, placinj; the tip di¬ 
rectly in contact 


uich the tonsil 


Nc. 4 iOCh.hr Pad 


; -i-. . C ^ aS f employed is fiat to He connected to the Machine 

L j , w *>i hur instead, held in your own hand firmly. N"ow have a 

* part* press rhe red button on switch " A” and pass this unusually 
heavy d.(tchafg C > ** imfani ^ 

■^ (tVc electrode to another snot ami repeat the operation* and 
mn r y j ‘v uriT, l *he entire area has Iwen g^ne pver. |>o not permit 
' €) r , ■ LUf rtm tn nHitch, the lips or teeth or any part ol the mouth 

* ^ * 11 Ihc^c will lie marked shrinking abnu&i immediately, 

*j J . run ^ Jrf r .hr object loll able kIWmIuiiu uliicli fullu*> (he nvcrrtgG 
tietffic.il lioi.ljt niu.ii 
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Application of High Frequency To"idt 


mir icver t, u on tjft pome. 

Qptn the Spark EnicfiMpter points 14 B" aIhhiC M turn of the 
adjusting screw, which will insure a hiirJy heavy discharge. 

H.ave your patient insert the electrode (which tube is not tonneeJtJ 
m any way to the Machine) into the nostril and hold it (here* Throw 
4jn the current by pressing ted button on «wifdi M A'\ place your own 
Hind on the electrode, release the patient's fingers, ami a consider- 
* n volume of current will come from the patient tu v ourself. Thu 
J ’ ah ■ rL lietrt' method hut permitting of large nppticHticiiM of High 
recpicncy current* with nn rloctfirsl ^enaariuiifl ur incooeeniencr. 
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«nn«S tNo ' 4 lo) ' whit h f* 1 is ll ' rct ' rl -'' 

IWl trvcr “C" c»n point] + „ f j. 

Sei Itvrr "K " on point* J or 3. 

*“ that lew “C” it ,m “Off" 

[nrcrr "'P h?r l™"« about X lorn of rhr 
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!*1bCC a\\ fiw fingers of itorfo of your hands Oil [he pattern \ 
tbf is. under the car, and Havre third person cIh*< the circuit hf' 
prr’v^inm red button on (witch "Wh You *ih notice a decided warmth 
in The fingers* and the patient, loo, will experience a pleasant wjrmirg 
sensation at the point of con tact. Now rtlciic gradually one fin®er 
after the other until one or two are in conflict tm either side, and yoa 
will notice that ns you lessen the suffice covered the heating effect 
increases in exact inverse proportion. 


practically all applications of High Frequency Currents averse t 
minutes' dura!ion, although e minutes will lie fount! adequate fur stimc 
eases and a* high ns jo minuted will he required for cithers. 


D'Aroonval 

Auto 

Current 


Is sedative in action. 

Reduce* High Hlntal Pressure, ,md 
Increases Mctol*olmn amt Bodily Hear. 

Thii current ia indicated and ret urn men i!ed fur 


use m; 

____ 


Indirect High fr?iiu<"c]r 
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\ S. A tor C(» 


Neurasthenia* 

Artemi Sclerosis* 

Nervousness* 

MftlOpauSt, irid 
Insomnia. 

The nrccssa:iy attachments for administering the d'Ajronva 
A u;,> Condensation Current consist of the Chair Pid (No. 410) or 
w hich the patient sits during treatment, and which pad is connected b) 
means of one of the No, qo6 Cords to either of the two posts marker 
"C'Aiwnvar 1 on rhe Cabinet, and an Electrode for carrying energy 
from the opposite cTArsonval post to the body. 

The No. 410 Pad may be used on a table with the patient in a re 
drninc position, if desired. 


Kn. -S10 Chair Tati 'Reclining) 

h is at!! to use a moderate current at the beginning of in Aum- 
Ct rjder,--arion treatment, as in all Nigh Frequency applications. 

Sc: lever " on point 5* 

Set Lever HJ K" oti point j. 

See that lever 41 G'* ii on "GfT point. 

Hive Spark Interrupter points " B" open y£ turn. 

See that black button tin switch 11 A'* is down. 

n , hasten tip on end of one of the No. 30& Cords under post marked 
d ArsonvaJ nearest meter, and tip nn other end of cord into binding 
post on smg]t end of Bifurcated Cord. The double ends of this Bi- 
lureated Cord arc to be inserted in the receptacles provided on the 
tdge of the Chair Pad, is illustrated. 

Connect tip ot other No, 1106 Cord under opposite dArsonVal post, 
and into binding post on the dntionval Handle (No ji). 


Have patient lit comfortably on the pad and Kfu^p the Metaf 
Handle with twfh hmtdi. Observe tfrnr the connecting cordt are mu 
touching one another, or any sue firm of the cabinet. 
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Sr r- 


Pre« red burton on switch " A’\ and turn regulating screw r, B' r t<*\ 
the left or right until the current in running smoothly and * reading of 
about ,100 millimm peres h obtained on the meter. The amount to Sc 
delivered to the patient should be gauged seceding to the ease at hard 
All the regulation necessary will be obtained with the Spark Interrupter 
Point* "B", no changing of control levers iving necessary, Do not 
open the spark points loo wide as the current will fluctuate and the 
meter reading become inaccurate. 


Mu 


Aura Condensation 

Most authorities agree that a low nii 111 amperage should be used at 
the first sitting aim! that the current lie increased at subsequent siftings 
to the desired miomnum, and then m ntper oft gradually. As an «- 
ample; We find then by breaking off too abruptly the effect will be I*** 
in a short time; we may have reduced the Blood Pressure* niedy, but 
it returni admotit tu mormllL On the other hand, by tapering off gradu¬ 
ally, the effect is lasting and completely satisfactory - Hence, a number 
of treatments ure required. As 1111 aid during the pCHocl or Auto- 
Cunrlematmn. treatments* always recommend that your patient drink, 
a great rUnl of water. 






.’V S, Ai of Cn, 


The usual method of administering the AvjT<^Comlcn*ati,,n 
has Sr f n to employ The Metal Handle [No. f! ). A f.tr more cSdJnt 
Application, however. i% td hfto the chest of the patient and 
thoroughly fituntwg the Felt Fact Electronic t~r r - -l r - _ 1 __. cr 
(Xo, ^90^ in, warm salt water, place it directly 
c-ver the Sternum ami hold in place with cither 
a sand hag or tapes. 


Auto Com den in n ».- i r K N-a. ili Fad 


The objtctfun to ^tttdinj; tfic Auto-Cmdcnsation Current though 
rhe hands is limply that the wrists are very poor conductors of High 
i-rtquencv Currents^ on account of their construction and sa/re, and a 
great deal of the available energy is lost at those points. With the N T o. 
frr/o Fad on the chest* however, tile path of the current is greatly short¬ 
ened, Less resistance encountered and a higher mi Hi amperage may be 
pasted with no discomfort to the patient. 

If you ixptrkntc any difficulty in obtaining the tic si red readings *t 
h^ed setting! of control lever* and by only manipulating spark points 
" IT, Icvcri "C and "K*" may tv act on other point*, although such 
procedure is rarely necessary. As an example; Having spnrk interrup- 
ter pm nr* *' B 1 ' act no that the current is flowing imootnly* *1 teFinu 

of levers "C" and " K" will increase tar decrease the readings 
a I writ ai follows! 
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I .Tver l n-n pnmf J Jin .tl lever k 
Lever " C ' on |wiiii j anil lever "fC 

Ijnv “C" on point J and level-" k 
Lev¥r"C" nn point ; and !ev c r‘'K 
Lever “C" on point c and lever "K 
Lever '‘C" on point 5 and lever 11 K 

d'Arsnnval Awo-Condensation treatments will be ftmiul 
valuable aid in Insomnia and most all Nervous Condition*. 


on point i P reading— *00 M. \ 
on point ngadime—440 M. A 
on point reading—47$ M A. 
on pwnG t, reading—M A. 

on point 2, rending -too M, A 
on point J p reading—*75 M A. 

in, in- 


A urn CiMidrDOfiQfi 


Suggest loti ti When using over too milliamppes, do not touch the 
Auto patient as you nnfiht both receive rather disagreeable 

Condensation sparks. . .. , 

Treatment* Never me a metal table or give treatment within o 

inches of a water pipe. 

Do not treat with a Ejreaixr volume of current than approximate v 

750 mil I bm peres. 

Do nm expect ro pass the same hiyh niUlbmperage through 1 [ 
patient a* you would a amut <m*. In Diathermy, less itnllnmp<™wj 
will paai through an ndn.se patient at a given setting of the n?ontro si t 
a thin one; just the (opposite is true in Auto-totuknflfitlQrt, 

The Chair r«*i (No. 410} may Iw uwil in d>r reclining I"""""'‘ 
table, ii well u in the oiiriylir (wiaitian on a ehatr. Jtiat WJT ( 

that tutiht hi 11 tIn- very ln.'*t iif result* thi? patient should be b-i ■> 

■ nd made iu com fur table :m ih liable. u 
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reducing Inert is essentially mg itanmn- in AuhL.r^H I 
A moun ts There if very little harm in ^ £fe“J“ 

f l>0«a£e amperage is found disagreeable on the part of the parith 
me lest current and lengthen the treatments in jw^portb 

p i P \ den I ? L wit} ' high BW Pressure, or with * Sir 

Pulse should he carefully watched. 

The treatment ofHardened Arteries, the wills lined with calcari* 

depw. 15 , must be undertaken in a systematic *i» if lasting pw _„ 

rc^uirs are to be obt ained (see foregoing paragraph under" Suggestions 1 

During she menses it is Considered Inadvisable to u^e anv His 
h sequence moduli tv, but, eon Irani y, i„ cases of Suppression, Aut 
Lcnilensntiors may l^e used as a stimulant. 


Cautions ^hen administering a dVkJSonval treatment the bn* 
metal handle must be grasped firmly with both hands, 
n;,,: rare cymsetl chat the cords do not touch one another or hanr within 
t in c n of i h c body, a i an y poi nt. It is well to place the pattern* h and £ 
cn n pillow or -urge txKik, :n lh:s way keeping them away from the bodv 
50 :r,:l . ! thlTC \ ! ' : ' ™ danger of sparking. Sparks might only prove 

anm-v-mg, yet -n -n.c imrarsces are apt to burn the patient, severely. 

v, . XV i; er vontrol levers "C", " K" or “ 0 “ with the current on. 

- -- adjustments. with black iiurruis on Switch “A" down. 

..... NtVCT P*""* Eh 5 P«|«nt lo drop the No. ji Handle with the cur. 

' T H) t0 7** t}ie hoU, as the resulting sparks will be sufficient to 
severely bum the hngers. 


Results 
Of Auto 
Condensation 
Treatments 


mvr * more powerful action on ail forms 
than any other electrical modality. 

|ing J rom clinical cxpciiehCc, by means 
or atomic massage, the increased bodily 
lowered materially* 

311x0m axiom eter, before anti after treat- 
n c ro in miHbimperes. A Sphvgmoma- 

*-- JUrs after the treatment witl show that 

3A 7 1 dtght raise in tlie Blood Pressure since the fast 
hcVri'lepr^ ^^ Cn " ^ ^ ■* secured positively without producing 

■ . Numerous physiological Laboratory tc*» have proved ibac 

i r H, lv' frequency Current we can disintegrate a calcareous 
( . afl 5 c * * c have every reason to believe that the same action 
en i ncy in iA mm; u| calearmwj rieuoura on the ariertal waits. 


(C) Jeff Behary 2019 


22 




vt. V3m«, Mo. 


l-.frh: With the lowering of the Mlooil Pr™ u re m<i , he 
P-Mioo ft the cikurum deptnit*. it i» very nnti.nl to infer tLr thl 1 
irtenn wifi rtg*an thetr normft] diameter And dwirity. 

. 5isf f h: A Hjlf FmpMUej' Current pos.tivrly tSt d - ■ 

natron of carhontitoxide- cumii- 

Serenfh: The immense amount ofCfrone, or mire tKviren f™. 
•*°"B * h ' l- h Kreouenev current., 

u-nste product, of t fie b«4y by Wronm* their elimirution chr™^ 
proper channels, Laboratory tests show this to be especially the r-5* 
with one acid* 7 | 

Determine the size of y OU r electrodes, carefully. 

Xei ct apply a dry electrode to a dry skin. Ehhcr cover cite meta 
ar_A skin with $o±p lather, or use moist padding, ur wet with a. saline 
solution. 

Never permit tin dec crude to move out of position witch the ci-ireni 
On. 

Treatm.nts will average from io to c 2 minutes. 

How Obtain Set lever "C ort point 2 . 

Diathermy 

Set lever " K" on point 1. 

See that lever'"O'" is on 'OfF' point. I 

1 he setting of lever "H" is immaterial. 

Have Spark Interrupter points -< B ' 1 open not over 1/6 turn. 

Sec that black button on switch”A" is down. 

Use the No. 306 Cords to make connections from the Diathermy j 
Electrodes to the posts marked “ tl’Arson vaT' on the Cabinet. Befl 
sure that the electrodes are placed directly on the bare skin and in 
perfect contact. 

I f the elcerrtKles are tif hare metal, that is, not covered with * P“d* I 
ding, both the metal and the skin to which U is to be applied should pel 
thoroughly moistened to overcome the usual resistance uf theepidemijs; 
either with plain salt water or the more improved method ol 
thoroughly with n soap lather. If the ekcmxles tire of the I ;u 
variety, they shuuhl Ijc thoroughly flunked in salt water, first- 

Bee that ehc connecting dnntn are not crofted, touching one another j 
nr touching any part of the patient. 
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Turn cr the current bv pressing red button on switch M A* 1 \v i 
sne need te on the Milliatnpere Meter anJ iticita*= or U« K: ik t h c vul?™ 
d output by turning the regu I siting sere VB" to the left or right. 

! ^ cve , r rnovc ^ lcl 7 i ^ K ut G with the current on, and 
kkyt, under Jinv cjwsidjffarton, allow the pads to move from thei- 
ongmal positions *hile wring a treatment. [f sufficient rhiUianipensic 
I s , obtained with the control levers set on points as a We, npe« 
black button on switch ‘ A , advance lever 41 C' to points 1, 4 or t 
deptnding on how much more current is desired. 

Lever K r miv also be advanced to points = or 3, but hear in mind 
that while lever k on point i delivers an output of highest pv’sibl' 
j—ry.fncy and hast ftmiwe deart eat smsnttm to rhe patient-, and Lever 
* V ™ point l deliver a that when lever" K” is on 

F n: 3 and the p-stibh- po~.vtr is obtainable rhis is also the 

getting ci or oaiihttfoni and unless conditions -ire ideal' 

patient -ill feci e:w much of rhe Sinusoidal "picking sensation 
when using this latter setting* 

T \* 'y>' nccessnrv that the spark points / IT meet one .mother 
j;.- j,l, r t I hit ! 'ic:r Jitces. arc n< ‘ carbonized Jroin possible previous 
excessive it Arsonva| or High Frequency Treatments and that they 
p 1,1 ™* c->.r-:Ja- 5 1 ?i:.‘inert, when n.ini misterin'* ninrhrrmv. 
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Hraffng Th(* 
Inner Far 


A novel and exceedingly effect ir? 
method of hearing the Inner ]\xt is 
accomplished with Hmlicrrm 
Hurt the patient hold anv of the Handle* n So "i j j 
fmigly in the p,ilm of each hand damping them in 
place with the {hurnl^. 

Set lever "C" on point 5. 

Set lever "K” on point t. 

5 « lever Tt*’ is on point. 

Setting of lever "H" is immaterial. 

Have Spark Interrupter points' 1 B" open not n 

Sec that black but ten «i switch "A" is down. 


1st the Cords (No* 3 11) and make connect ions from 
fbese Metal Handles to the posts marked "d'AmMivaT on M Yljl 
f :-f Cab 1 net I f the palms of the hands are drv. moisten J^V 

them a bit first. 

Nm -^1? CorJi 

i kivc the g at cr,t place her fwere on the sides of the head, two in 
■;••••’ r:T ibc enf .iuit f\v« under the ertr. Starr the current by pressing 
' 1 , : "on ■ n svi-rch \ and i-pen the sp;srk tnirmiptfr points 
JJ until there is a decided J 'f-ling of warmth nr the points, of contact 
n.[ the finger tip-.. line pad nr remove one finger from each side, 
‘■ J -Mv, and tite hi nting will become more marked under those fingers 
sriil ; i] contact. Have patient remove a second finger and slowly 
slide the remaining two onto the ears hut ketp fhtt* \the fingers) in 
good Mriiatf Ktt A (hr skin . 

Have patient insert the Index fingers into the ears* and after making 
lure chat the volume is not too great, remove the third fingers from each 
side, leaving only the Index fingers in actual contact^ with a con¬ 
centration of current and rersuliant: heating through the head, which 
heating cannot he obtained by any other method. This produces 
as much Internal Heating as Surface. 

You may even set lever M C” on point j and lover “ K” on paint 2* 
if (he patient can endure the wnrrnrh, or if the heating seems t«o gtr*r, 
set Jewf "C’ p bock on point 3 and adjust the apart points "ft" * tntf* 
closer together. 

\ bm are two method* of applying this treatment fofhe patient — 
either as above, with you operating the Machine, nr place the patient 
on b regular at might-hacked chair (facing the Machine), hold the 
Handles (Nrt, . 111 ) i*i your own h.iiitU, and appJ)' J*Qur finger* ^ ^ ‘'i'- 
tact* to the face. 
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Application 
Diathermy 
to Limbs 


No. 61 ft Cortncf fn-r 


Electrodes. Fot appiviag this method to the arms and shoulders 
place tht hands m the trays* 

Placing the feet in the trays and with all control set as for"Heat!na 
the Inner Ear" as described above* with the exception that lever M K r 
s " ou,d b* placed on point — ^ will produce a general warming throughoul 
the legs, with the concentration at the smallest diameters. Pfacine 
the hand* in the trays will send the warming current up the arms and 
over the back and L-hcst. 


Indirect An indirect modified Diathermy U obtained bj 

Application using the Chair Pud (No- 41a) as one of the elec 
Of Diathermy trades. The patient i> placed on the pad, which 

is in turn connected to the d'Arsonval post nearest 
fnc meter on the Cabinet. The other connection is made from the 
opposite pf^r td'Ariuoval) tu the Hand Electrode (No. hu)' s »p 
irir. electrode over your own hand* See timt it makes gitod contact on 
(he palm, I* seated on the pad and try the treatment on yourself* firat. 
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_ . ,w!^iwr -' 

Set lever C ' on point 4 - 
Set lever ”K‘ r on point 9. 

S« that lever "G” if on "Off 1 ' point. 

Scrting of lever "H 1 " is immaterial. 

Close Spark Interrupter points " B” *n<i then open abnot % T im. 


Indirect Diathermy 


FUce your fingers in contact with the forehead anti then h tve * 
third pertnn prtiS (he red button on switch A s Move >ngers 
around down over the none, between the eves, over she lIilc \ 1 
■under the thin and around the neck. Note the mjuxhK heating c “ 
obtained. Keep the fingers in positive contact with rhv * <l[ 

times, but mAh&ngc gently hack and forth, and you will j* l0 "'' 
shut etiOgektion, from must any CflUfe, must yield ***> r?Mb v 
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ffi r r r ,n 4 for r,,,g '*” t,n * " 

Lobulation Leaves .sterilized wound?. 

Leaves nnymnl cells intarr. 

1 ~hc Blood and l ymph Channels are «akd, lewnim the likrfl 
Mdaftnit *n Maes of malignancy. 

Recommended for use in: 

Efcsnwing Growth and Infective fiiamilomat* of the Skin 
Mljcw Membrane of the Mouth, N«c, Pharynx Ton Cur I i 
and 

When it h desirable to concentrate a Greater volume of h« 
cne side rhan the other, bear in mind that the heating e freer wi 
obtaEned in exact inverse proportion to the square inch surface cov 
As an example—should you use the jxS 1 ' Pad NV. on one 
and the small round Disc (\ T o. 606) on eh c other, you will have cu^ 
iir i he f.. m in;fjnce, iS square incheSj and. in the latter,, apprtrairn 
3 H H 11 ^* inches, and the heat under the So , 606 Disc will b* a 
more than j times as great is under the larger pad. 

The larger :hc electrode the greater the Ji (Fusion of energy wV 
inversely, the smaller the electrode the greater will he the cooccntra 
and IMS passible, by placing a very large pad on one side (which 


Fu!gyration A Dehydrating Protean, .A successful treatment 

(Desiccation) (or all. accessible benign nc opt ns ins of the Sltin and 

w r _ . Mucous Membranes. It h curative in localized 

Malignant Lesions. 

Recommended for use in: 

The removal of Redder Papilloma, Lupus Vulgaris, Harrs, Motes, 
*te^ and the Desiccation of Tonsils. 

lulguration currents may be obtained from rhe "Lightning" 

-7i« nct i - lt \ lw ,7 forms: 1—the Tesla discharge from pole 

vhich will be os high voltage and considerable spark length, or, 
1 “from the d Arson v a l windings, which tie liver hot caustic sparks of 
low voltage but high mil I in mpe rage. 

l or che ordinary application of Fulguration as illustrated on page 

■T 5 . 1 . lor removal; of simple Nevi, Papilloma, Wart$. etc., proceed as 
follows: 

S>ee Thar black button on switch lJ A” is down. 

See that Lever "C" 1st on pome i + 

See rhat Sever' 1 K" is on point (. 

See that lever "Cr" is nn point marked "GT*. 

Setting of lever "'H" is immaterial. 

Cb>*e fipark Interrupter point? " B" and open alvmt (urn, 
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Mate cijmecrton with the heavi. insu¬ 
lated High Fluency Cord from pole "D*' to the *■— 

small hook ir rhe Ftdgtiratiim Handle (No. 4ol. In- T ™— 

sen one of rhe small aluminum points into the -enct ^ ■ 

ot this handle, fit-asp th L - Fnlguratiun Handle in So-:o 

the manner illustrated art page to, with the finger* Fut(ur»Tt<w, FJct[r«k 
well aw*y from the metal. 

Press the red burton on s*keh T ‘A + and gradually open SpsrW 
Interrupter points *' B'‘ until you are able Xu produce ibejut yi inch 
s|*ark dischaiKt from the Fulguratiim tip. To make this test/hold a 
piece of metal in the opposite hand and approach rhts with the FuU 
gunttion tip to ascertain the tengrh of spark. 

You may increase or decrease the length of spark bv varying fht 
adjustment of Spark Interrupter points " B". 


ArtpllcanpJi l-'ij]jfur*T]On 

There are two ways of applying the Fulguration. point: 1 —cither 
holding it a short distance from the object under treatment and then 
pressing the spring lever on the handle to carry the spark across, cm% 
2—place the point directly on the spot h press the spring lever ami then 
remove the electrode to beyond sparking distance. A few short 
applications of less than a second each, are generally sufficient for re- 
moving the Bmftlkf growths. 

Never treat beyond the point at which the growth turns white. 
Il is rtetvisahie to have your patient return to the Office airer three 
day*' time, during which period a nab should Have formed. If not, 
ryinrat the Fulguririon treatment:. Usually the growth will have 
disappeared after one application. 

Fulgurotkin is rather painful* and it is recommended to »*e * l°^d 
nnetthcric. A general anesthesia is ftoincximc-T ntrcenary. 
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S. A'i-or C ci 


Indirect Set lever "C" on point 4. 

h ul£ Lira (ion Set lever" K" on jx»int 2. 

See that lever’G - is on point marked "Off \ 

Setting of lever "H” is immaterial. 

Have Spark Interrupter points "Ft" open about 1/6 mra. 
fse the heavy High Frequency cord and make connection from ! 
Pole "D" to the Metal Handle (No. jl)* Have :iaricnt hold the 
handle in both hands. Hold one of the pointed Fulp ration |im 
in your own lingers; scat the patient comfortably; press red button I 
on. switch “A" and approaching the Mole, or whatever it Is you wish 
to attack,, with the metal point* you will note thar the current comes j 



from lie patient instead of from the point io the skin. This application 
is t great deal less painful than the direct method, the operator will 
fed 110 sensation, no ill effects will result, and a greater volume of current 
may lie employed, 

Another method, from the d’Arxoiwal windings, is almost an In¬ 
direct Diathermy ap plication. Place the patient on the Chair lad 
No. 4to) A-iiitJi 11:1 il is connected to one of the tjPArsonval posts on 
1 in: Cabinet, and the wire from the opposite d*Arsonvd post is con¬ 
nected to tlie Fulgurafion Electrode (No, ao). Application to l ". e 
p.' 'if fit is madt: as under heading" Eutguration." The jqiarlu delivered* 
wdl be shorter but a great deal hotter und more caustic in act inn. Inn 
meiWl may lie carried to a point where actual coagulation of the part 
is aecumpliahcib 


indited Hu^ul-^tidn 
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Sr. Lovis Mo 


Cautery Set lever *' C” on point 1. 

Set fevef" K*on point marked "Off 
Set lever “G” on point marked "Off”* 

Place fever* "H' f on contact '*C'\ 

Open Spark Interrupter points *"B" by tur 
% Full turns to Icft (counter clockwise), The left 
onlv T ss row m operation, that is s everythimr to 
is au tom at tea ft y cut oft, 

Use the heavy Maroon Cords (No , 306) and 
rhe two posts marked " Cautery” to the Lmdinir r 


connection from 


mount ie at 


lllt \ drtired Jthple in the opposite end of the Handle. Press the 
red out ton on Switch “A" amt gmdufldlv advance kver"C ,i J one button 
At a time, pfframg the small contact knob on the Cauicrv Handle for 
each step, until the tip of the knife becomes a cherry red. 

; ,|f you employ a knife heavier than those received with the "Light- 

. ny ,htj and sufficient heat has not been obtained by rhe time 
c% ' r , A * r rca , K f he CR d its movement* cut off rhe current at 
.J, c ' „■?,,* Advance lever M C' to point j, again press red button on 
„ , 4t1 ■ ™ As befure. Further increase mav be obtained by 

8 n Cutti flE °ft the current and placing lever M C” on point 

lever ”G" Lfi not ndvAnOcd too fur in making your 
1 1 / ^ 'S* ^ f H u < £> 1101 maintain the pressure on the contact knob 

U a * l t,x ‘ nrt $* ** them will In: danger of burning nut the Cautery 

Kn,ls * A cherry red color u desirable. 
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Ordinarily when operating rhe Cabinet on the iid Volt line. K-ver 
"G need unly l>c ltd vn need to but ton's 5 or ft ro properly heat rhe 
knives' fur niched. The use of the Cautery Knife is mainlv for ^.iLihe 
pnrpo^s, N,imI Hemorrhages and opening Boils, 



Application CauTery 

Helpful Hints \ 1 it SISV time the Caerery Kniic does not heat 
(Cautery) properly when connected and operated as above* 

first see that yuur pilot light is burning to make 
surt thiit you have current entering the Machine; then disconnect 
the Cautery attachments and try the High Frequency setting. Look 
closely at levers C\ "G" and “H" and make sure that they are in 
proper contact on the buttons. I/x>k* also* to the Knife, itself* as the 
copper bars in which the tip is held might possibly have been Umrritfd 
Together in packing or shipping, causing a short circuit. This Utter 
dimtuhy can be corrected with the aid of a knife blade, by simply 
spreading the bars. 

Diagnostic Set lever “C ,H on point t. 1 

Illuminator Set lever “K" on point marked u off". 

Set lever 4i G H oil point marked 14 off”. 

Hate lever 14 H” on contact 44 1)”* 

f jpcn Spark Interrupter Points " IV by turning regufitinj; screw 
2 full rural to left (counter clock wise). The High Frequency section 
y^Juf Cabinet si cur islt entirely,, ai descrilied under H T nufery - 















TtT Connect (be tips on trd n f 
the Diagnostic l^mp Cord No. 
;!i: urtiltfr rhr two posts marked 
Diagnostic' 1 ’. Sec that thrill l 
lamp by lb is securely screwed into 
the Small socket on the end of the 
mckcl plated handle, press red 
button oti switch "“A" and ta u . 
rroitsJy advance lever 11 G” until a 
coloring shade just short of white, 
is reached. 


Should you use a lamp other than furnished with your Outfit, 
with a greater voltage capacity, and greater current is required than is 
obtained by advancing lever ‘G ' to its limit, shut off the current ar 
switch '’A" and advance lever "C" to paint j; repeat the test and if 
Still insufficient, again cut off the current and advance LtVef “C" Co 
point The capacity of the transformer is ample co light any lamp 
used for Diagnostic purposes, the voltage capacity running from i to i =. 


I'vfte [Jinnif lIliiMHA.’lElIf 
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The Disprnosric HEumiriator (No. turn- 
tpheJ with rhc " Lightning*' Cabinet, Lis many 
u«s. There is no danger of shocking while oper¬ 
ating,and the lamp bulb, itself, does not heat up. 
This light may be used for trans- illumination of 
Che Antra and Frontal Sinuses, and for exnmtnn 
and Orifices. 

Helpful Hints Should vour tamp not ill 

Diagnostic 


bo, j;i 

cion of the I hro.it 


, , ■ - ^mutate properlv when 

tryme as above, insert the Pilot Lamp into the holder 
v . lt . . a L nd [ f th « hghrs up, it is possible that the original 

No. 321 Bui > is either burnt out or cracket) Two of these bulbs are 
included with the Cabinet. 

Should the Diagnostic Illuminator fail to work, regardless of tests 
or settings, and the Cabinet itself be functioning properly *» evidenced 
by the Cautery and High Frequency opera cions, return the Illuminator 
at once, for replacement. If, on elimination, we find the trouble due 
to faulty construction or material, replacement will be made grads 
but at no time will burnt cut or damaged Lamp bulbs be replaced eveent 
at the usual list price. 

Sinusoidal The Sinusoidal Current is Sedative and Anal““ 


-- * juiummif current 15 .-seuativc and Analgesic. 

u 1 ‘ It is a valuable aid in Muscular Aionv, manv forms 

Paralysis Congestion of rhe Viscera, Intestinal Stasis, Atrophied 
tuitions of tne Muscles and Nerves and Sluggish Circulation of the 


Venous blood. Also can be used to good advantage as a means of 
Exercising the muscles after rhe removal of the cast in fracture cases. 

To obtain this modality from the M Light nine" Cabinet 
Set lever "C 1 ' on point i. 

Set Sever " K ,? on point I, 

Set lever "G " on point marked "OFF”. 

Place lever "H" on contact “S", 

L r 11 Spark Interrupter Points "B" by turnimr regulating screw 
: : 11! & 1 ™ 3 (counter clockwise). The High Vrequcncv section 

(Ol your Cabinet Is now cut off entirely ns described under "Cautery", 

on pate m. 


—*un g ipver ii as desired, or up to 
f P° ,nEfJ f tolerance of the patient. Limit 
,s * r cntmtm tu j or + minutes ns longer 
ne wi!( prove tiring to the purls affected. 
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NV 31 ? Handle 


{No, Jt6). Have patient hold the metal handle in both hands, and 
place the Spongio Disc directly in contact with the part to be treated. 
Advance lever “G” slowly, until prupef amount of ounrnt has been | 
applied. 


AppikCtmo-ri Siirtuvjid.ili wirh Fdt T-lJ 


Application 
SinuM>idi(] 
f Water Contact) 


To obtain tast result? in paralysis of the arm*, or 
across the shoulder?., immer^ the hands m two 
pan* nr trays of water, connecting the «, jter ret 
the Sinusoidal Current outlet*, Hither permit the 
Handle* (No* 311) to lay directly in the water or ufi? the spccal y 
coi^atfucud U^uij| Hiith Cnrmctnn* (No.ntSJ n* dtui.ir,iicd. 
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IV ™c technic npplta to chc lower limbs hv ufoiing rh t fc P . i 
the triy*. II ir is desirable to use greater curmr on *>tk limh^W 
the other, pl«e a good hnntlfuE of salt m the tray where the CUTrcnc 
'* « Anted, The action of the salt reduce* the ekemeal , f 

the skirt ami allows a more fnee passage of the current. Or, tf you wish 
to obtain a concentrated action on n certain action of h lr n d s p l^ c tlle 
%***'<» Disc iNo, Jt&) up as high on that limb as is iwcnsarv to get 


Ap.t p lu’j tk'n Sinusoidal 

jum beyond the affected area, with the hand or the loot in the tray, 
and in that way concent rating the muscular contracting action between 
those poles. 

Helpful Hints Sinusoidal Current is enntra-imlictftcd in cases of 

Sinusoidal High Rlothl Pressure, E' your patient has an ab¬ 

normal tdctpd ptvsHunc, iisr yen nr *1 Awmval treat- 

merit* first. 

Always l *.ar in mi ml that the Siimnoidal discharge is ul f sitrly low 
v< Itagr ,iirn| rhe *kill M point uf lunMlit of iht 4+lcCmalc* miht alwaj s 
thuruiighU mtiturt-nod with salt water or soup father, to uvtrcoiirie 
r " rt ■'■ '“"i r ml the 4 .IH -Li that point a* much d* [tuMaililo, 


(C) Jeff Behary 2019 


36 




The Sinusoidal! Current a* delivered hy (he "Lightning" Cabin* 
Km hut one mte Of frequency ditthArge, and ilihoid! rhe voltnar ca 
he varied at *\\l, very often oses mn encountered where " ImerrupNr4 
Current is necessary* You ntiv interrupt the Sinusoidal Output b 
pressing the red and black buttons on switch " V altermtelv ami a 
[he (peed tlcsired- 


Cautions For 
Cautery 
Diagnostic 
And 

Sinusoidal 
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throne may be inhaled from the spt 

F 'lifpmr nn-:i iivc-ii fo g^xi advantage a 
^ucaJyptuB and Pint Needles. for C a 
Efne^tor ix hyt fyrniihtJ with tKt 
Cabinet but can be purchased as an 
extra anil we recommend the at! glass 
Ozone Generator (No, il) which is con¬ 
nected io pole ‘i)" on the Cabinet in the 
same manner as you would an ordinary 1 


No- 33 Oltrnt (kiicutor 
Frequency Klcttrtode 


Oita phoresis Caiaphoresis is the introduction of medicine through 

the unbroken skin* by means of an electrical current, 
and the High Frequency Glass Electrodes can be used to advantage for 
this purpose. 


Pilot Eight 7 "he Pilot Limp, illuminated, indicates a dosed circuit 
in the Cabinet. Always make sure that the light is out 
after ending a treatment* and before dosing the lid and leasing the 
Machine. 


Trouble Should your "Lightning” Cabinet fail to work prop. 
Suggestions erly at any time, that is, after trying various settings of 
the controls, and you arc unable to obtain the desired 
currenr. first unscrew' rhe connecting; plug from the lamp socket where 
you obtain the no volt current and insert a lamp that you know is in 
good condition, in this socket, to test whether or not there is current at 
that point. It this lamp fails to illuminate, go to the fuse bo* where 
trie current enters your office or building, and look for a burnt out fuse 
(these fuses should be of io ampere capacity). 

you know" that you have current at 
he Machine and set controls as for 
Should I he knife fail i o hen» 

remove it from the handle, advance kvcf"G' T to the Jfh button and 
complete a short circuit with some piece of rneti! from onr post cm the 
Cautery Handle fNo. lot) to the other—that is, short across the posts 
writrc the knife would ordinarily be connected, and when making or 
breaking the contact* watch for sparking, 

c, you know the trouble is not m the knife 

Disconnect 

but leaving them connected to the t autcry 

h their ttj>s together, 
jrc down untd you 
endeavor to locate the 


When the lamp lights up and 
desired socket, again connect the M 
nple for operating the Cautery Knife 


iAir probably in the handle or the connections thereto 
the fords from the handle 

po*i* on thr Machine* and with the current on, tone 
ay:gin watching for sparking. Carry this proccdu 
coirt to the ;if Inal outlet* on the Machine, in an i_... 
trouble, If. after shorting Across from one Cautery pot to the other, 
Irim one Ui i^rnmic or Sinusoidal post id its mute on ihe toy of the 
Mu.hm.c, y°J| ®nll fail to twe sparks er any indiention ihnt (be Machine 
ia working' the Cticr should Ik rejKjrtcd to us at once, 
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AW turn thf " Lightmug ovrrta an ordinary efottrti'm j»> 

(iijr jpiv^fr insfruithns. 

When making ary tests, he sure that the control Severs "C\ “'G'* 
ind S H M are making good contact on the buttons. 

The same procedure as outlined above for "'Cautery ta may be Fol¬ 
lowed for the Diagnostic and Sinusoidal Circuits with slight variations. 
When the little diagnostic Ump (No. 321) fails to illuminate, see that h 
is screwed firmly into the socket or disconnect the cords ind short across 
from one diagnostic post to the other, etc. 

Be sure to call our attention to any difficulty that you may 
periencc. 


On the following pages will be found various 
supplies and accessories which can he used to 
advantage with the “Lightning" portable. 
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High Frequency Electrodes 










r 


St, T.olis, Mo. 


" 


4 * 


High Frequency FJectmdes 

All (hit glass high frequency cleflrix1.es arc made by m ( of tlhr verv 
best gliss obtainable; carefully annealed. All sizes and mates of holders 
can be fitted on reque«it H but unless otherwise specified our standard H' 
srze is furnished on ill orders. While tile plain electrodes suffice for all 
surface or superficial cavity work, the insulated deentdesut preferred 
where deep-seated areas are to be reached. T he energy \% confined to 
certain small areas only, and the section treated without leakage or 
waste of current. 

All our electrodes are standard fi r me, unless otherwise specified* 


Ho- Description Code Price 

I —Surface Glass High Frequency Electrode. ^. Base* $ i.00 

1A—Surface Glass High Frequency Electrode......... Gram 1.50 

5 "Rectal Glass High Frequency Electrode. Bagat 1,00 

3 —Vaginal Glass High Frequency Electrode Balia t.oo 

4 —Nasal Glass High Frequency Electrode ......... Balm 1.00 

5 “Throat Glass High Frequency Electrode........ ,. Baric i.oo 

6 — Urethral Glass High Frequency Electrode, Bark 1.00 

7 —Single Eye Glass High Frequency Electrode--- Bailer 1 00 


8 Double Eye Glass High Frequency Electrode, . , ., Basal I.2J 

9 Metal Disc Body Condenser Electrode. .. ..Beuk j -75 

11 —Comb (Scalp) High Frequency Electrode.*. Botia i.50 

2 S —Cacaphoresis Electrode...., . .... Binder 4-S 0 

*7 —Glass Fuiguration (Vacuum) Electrode ..Gttad a*0«* 

—Corn Glass High Frequency Electrode... Biagnt tJDflt 

33 Outer Throat High Frequency Electrode, Biotic 1.00 

34 SpinaJ High Frequency Electrode... Bitf < 00 

So —Universal Handle for H' Electrodes ...____ .B*&S 1 oO 

G|mu Handle (Vacuum) for Indirect Treatment1. .Bijwsi f^ 3 S 
54 —Similar to No, except that it is ArrunjjeJ ro fit the 

No. 49 Shock Proof Handle, For indirect ireatm^ HanU r 
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Insulated Glass 
High Frequency Electrodes 

No. Description 

T2—Rectal —Insulated ... + , ,.. 

tj—N'ngirjil —Insulated . 

1^—N«ll —Insulated... 

15— Post Nasal —Insulated... 

16— L-rethral —Insulated.«.. 

17— Inner Etr —I n*ulat«U»* „ 

iS—Tongue —Insulated,. 

33 —Ozone Generator, complete____ 

ij—Special Heavy Glass L'rcihraE.. ... 

54—Special Heavy Glass Throat T ...., .. 

—Insulated Pros ratio Electrode*.. 

37'—Adenoid Electrode—Insulated (Murray),.... . 

49 —Insulated Rubber Handle and Cord, %i r _ . 

—Throat —Insulated - . r ...... .__ 


Code 

B/tzin 

Bent 

Bed 

Bee/ 

Brin 

Beit 

Benzol 

8:tf'£j 

Guff 

Gum 

\faner 

Block 

Breath 


insulated Shock Proof Handle for 
High Frequency Electrodes 

Many operator* complain of the danger of shocking cither chem- 
«lv« or their patients with our regular No. 56 Handle* on account of 
the exposed metal connection, We therefore designed this special In¬ 
sulated Handle, which ha* no exposed contacts and is absolutely shock 
proof. Made entirely of one piece of hard rubber, with the heavy 
insulated connecting cord fastened securely 10 the spring brass damp 
inside. 

N*>- Code Price 

49— For * Electrodes., „ h T . . Bfotk J3.7 $ 


^' - k* l!ra Protected Hnndle 
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Non-Vacuum Mt£h Frequency Electrodes 

The Silvered’‘Non-Vacuum" Tubes arc made in e he same si 
designs ns the regular cataloged Vacuum F’tetrodes described 
1 -omgoing. Plain or Insuliurd will be furnished, as ordered. 


Code 

Rabat 

Rabid 

Rarer 

Rdkrt 

RaJi? 

R&Hq 

Rad ex 

Raft* 

Rared 


^“Single . ,....,, 

—Double......._ 

—Condenser Type, Medium 
—Condenser Type* Large 

—Scab..* *. *. 

—Insulated.. **.**. 

—Insulated.. 4 * 

—Insulated.... 

—Insulated... 

—I mutated............... 

—Insulated... 

— Insulated .. .. .. 

-Special Heavy Glass.. . „ , . 
—Special Heavy Glass. 


. Ramie 
. Ranch 
. Randy 
Range 
. Rapid 
. Rasa! 
RaJatt 
Ra zel 
Rjtare 
Razor 
Reach 
Ready 

zoa^uiguration —Platinum Tipped...... Realm 

lojo—Lorn —Small depression...... .Rebee 

at> 33 —Outer Throat. R £ h U5 

1034—Spinal... Reeat 

f 3 ;<T t;ltlC , -Insulated... Redo 

aor—dArsnnval Handle . . ..., Redan 

0C3 - Handle for indirect Treating ...... .Rrdue 

ao,8—d Aisoml Handle—Extra Urge. Reefy 

1 £ eiUal Fy orrhea —[ nsul ated.. ..... Rtf I 

w ,^ nta S™ 1 " ^ nsulated... ... Reign 

J^nral Cavity —Insulated. . . ... Reims 

>4- Dentnl Outer Gum—Insulated Relax 

I hirst Electrodes with exception of N r o$. iam. aoio. and lose have 
our regular H shanks. 

Sr 

t 20 to, and 202$ have Insulated HundleS Mown on the 

riectrodet themselves. 

f n™ each .......... __ *-r. ro 
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Non-Vacuum High Frequency Electrodes 


Universal Handle for 
High Frequency Electrodes 

Insulated section made of hard pressed fiber, having nickel placed 
brass spring damp on end, for holding Electrodes firmly in position. 
Large swivd ring connector to which is hooked the insulated cord, 
permits of perfect freedom of movement. 


Adjustable High Frequency Handle 

Nickd plated clamp on end oflong fiber insulated handle 
loswivd freelj - as desired to tny angle. A very convenient ar 
especially for orifkial work. 


Code Price 
Human 51 - 5 ^ 
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Heavy Insulated 
High Frequency Cord 

de a stranded Copper conductor,, covered 
= Gum Rubber. Ir is perfectly 51 ifc to touch 
i when passing considerable current, as the Ru 
roach to afford ample protection* Cord is 


Code Price 

ivy Cord, 4 ' long.... Qm fi.it 

ivy Cord, 5 long.... Him i.» 

tvy £°™* ° J on E. .. ..ffotht 1*75 

iV Y Cord -1 .*.. Hodgr i.io 

r * Heavy Protected High. Freq* Cord, 5' Ion %, Mailt 2,50 

Figuration Electrode 

ration :s the best known method of applying the High Fre- 
jrrent for the removal of Warts* Moles and similar growths, 
d in connect ion with a properly constructed machine, most 
esinrs can be obtained in removal of Neoplasms of rhe Urinary 
uia for che destruction of Cancerous Masses* Our No* 20 


Kiev Erode is supplied with three tips of different si 
wot , k i and Rubber covered Siecl Wire for inrroduciit 
Oathttiers in* CystoSCopes will furnished if desired 

No, 

ao^Fulguratkm Electrode and Three l ips, 

40— h ulguratKin Wife* per foot. . „ t „ t *... 


Code Price 

Gild if * 7,00 

Gag .t 1 
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Ozone Generator 

An ALL GLASS Ozuniier, made in one pie 
menrs, one for holding the purifying pits, and 
which ip connected the me from anv htv h frenu« 


Code FV]ce 
Bidviy % io.qo 
Slaimv 

Aialio .7< 


3 i—Chone Generator, compare as illustrated 

75 “i <“■ Bottle Pine Needle Oil.,.______ 

76—1 oz. Bottle Eucalyptus OiL,„. 


Special Tonsil Figuration Electrode 


a P Special I broac K u I jgu ration Electrode similar to our 
No + 2^ with Platinum wire tip mounted in end...! 


Glass Vacuum Handles 

For indirect treating with the high frequency current 


No* 

53^Glis$ Handle 


Code Price 
Bit mat $r*aj 
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Cautery Knives 

The carefully shaped knives are securely mounted into the copper 
These knives are shaped to conform with most Any requirements 
\l purposes. The topper bars arc enameled to withstand heating 
handling indefinitely. Knives arc made of a special alloy. of high 


Cautery Handle 

Arranged to hold the platinum tipped knives in any one of five 
positions- Has contact switch for convenience in operating. 


No. 

jot—Cautery Handle 


Cautery Cords 

Heavy capper conducting cords, constructed of many fine stranded 
wireSj which are capable of carrying a very heavy amperage of Current, 
and yet arc very flexible and easy to handle. Covered with a woven, 
mercerized cotton sheeting, maroon colored. 

Regular stock lengths, 6 feel. Speck] lengths to order. 
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No. 

$*—Handle 1 9 Diameter by 9* Jong.,,. 
5S Handii ii x * Diameter by 16' long 


Code P| 
Carat# $ j 
^Inthnn \ 


4:0—Chuir P H td 


Sponglo Discs and Handles 

Universal Handle, hard rubber, with Fdc eweted disc 


* lt * l>h l> «d Pise and HamiU 
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Metal Treatment Handles 

Niclpd plated bandies, for Sinusoidal!, Galvanic and Faradic rrcit- 
mentSp 

^0' Code Price 

ji Handles, per pair..*. *. Caries $o~s 


Treatment Cords 

Made of very flexible CupJ*rr stranded wire, covered with * mcr 
cfcn/.Cii ilicathjng, m;imon colored- Have metal tips on l*oth ends* 

Nop Code Price 

3 1 *— 1 Cwdt. , . . Carol ?o.r>o 
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Block Tin 

Block Tin .037 inches thick and 11 inches wide, can he purchased ij 
any quantity, by the pound, 3 length nf inches weiffbW apwoici 
march’ i pound. r 

RtttlW for ms king Diathermy Electr.*!™ of odd s i z « * 5 r h 
inAEe.iaL is readih cur, and because of its flesibilitv can be bem t, 
conform to any desired shape. 

.. Code Prit 

695—(Per pound).... Inw*rt Sc.6 


CHp for Block Tin Electrode5 


6 $£—Includes binding post, insulating shank and spring 

clip as illustrated.... Infuse £0.75 

Diathermy Electrodes 

For the application of the Diathermy High Frequency Current. 
Discs arc made of 1-16 inch sheet brass, heavily Nickel Flared. Discs 
Nos. 6o6, 607 and 609 are interchangeable on the same set of rubber 
handles. No handles are necessary with Nos. 6io and 6f t* 


No. 

607—Diathermy Disc—1' Ji 
606—diathermy Disc—2* tli 
btxjr— Diathermy Disc—3' tli 
bio—Diathermy Disc— 4* di 
&n—-Diathermy Disc— 5 ' di 

Rubber Handle for Non 

fx>st attachment on end for n 


Code Price 

.♦ .,<?«/*• S 0.60 

... ...>(? -75 

>. Gmft i-oo 

H , . . , ..OwiH 

..GSarjr/ 

1 Diathermy Duses, w*tN 
from in aefn nc- 

Cotle l*n« 

. . Jrtttr f I -OO 
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N'o. 

& 14—Hand Electrode 


Code Price 

8', Kound... _, „, T Giddy 32-00 

3 r »6*■ - 1. * ..*<**,,,*,.. Lasher 2.00 

sizes and shapes, made to order* Write us 


ftjj-l'tli Pad Kkciraie- 
Fell Pad llccrrmfe— 

Pad electrodes of mid 
your requircmeim. 


Pilot Lamp 

I' used uii nHP»t of our Porta hie ami CntuicE 


Ati ifidkati 


Cotie Price 
l^irrup fo. h 'o 
iotkf *J5 
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Rotary Converters 

When IJirect Current only is available it is necessary to inst: 
toEiry converter to operate any efficient high frequency machine 


Out its Volt rotary has a special booster winding 
a full 110 Vcilr A- C. when operated on i to V'alts D, C. 

Our 220 Volt rotary is tapped at rhe proper point to | 
A. C. when operated on 220 Volts D. C This dlmWt 
separate Step-up or Step-down Transformers and the los 
attending their use, 

ISTa 

95DX—joo Watt capacity—operating on I IQ Volts D, C., 
and delivering 1 to Volts 60 Cy. A, C Designed 
for the “ Lightning 0 Cabinet... i 

OfsX—joo Watt capacity—operating on 220 Volts D. C. 
and delivering no Volts 6o Cy. A. C. (Sec No* 

■ ■ * ■ > >«i.. ...... j 


EmqIo $6o-oo 


Porcelain Foot Pans 
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VIOLET RAYS 


ininMimniMmnmnmniRninina 


The most amazing development of elec- 

\ ® ■ : 

tricity as applied^ to the human system. The 
story of startling results secured in almost 

i * 

every. known ailment to which flesh is 
heir.; Now available for use in every home. 


COPYRIGHT 1923 


The Blkadon-Dun Company, Chicago 


Price $0 cents 


BLEADON-DUN CO 
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VIOLETTA RAYS 


WtJl 

(Pack Three 


New, Startling Development 
• of Electricity 


• * 

• j 35 • Vv*- 

i 

. 1 v“# 

v ^ > .. 

•, f. - .. v r . 

E; 

V *. *' 


P ERHAPS the strangest force * in 
modern science is electricity. No one 
has yet been able to tell exactly what 
electricity,is—yet none of us can live in 
this world- without realizing its many 
effects every day. 

Electricity has made possible an era of 
improvement such . as no other great in¬ 
vention has ied to. Electricity has given 
us the incandescent light, without which we 
might still be burning oil. Electricity has 
made possible street cars, without which we 
- inight’UtillJfind it'necessary to use bicycles 
‘‘or : : bQi^^'rawn;.vehtc|es.'. 5l Electricity;. has 

•mobiles 'and aeroplanes. ‘ *The' farmer,;' the 
•imineri' and the.‘buiider explode dynamite. 




'(dpeniterf?«iyerywhere : ^by^electricity!;-; Elec : 
.•‘.tricityi^ rnade^lll^ssiblev for us to- talk 
throughthin ;.wire ;from coast to coast. 
Electricity made it-possible for us to' talk 
to a ship in the'middle of the ocean with¬ 
out the .use of iwires. - Electricity made it 
possible ^fbr/us^tc^'.send/dots and dashes 
[through telegraph wires. And so electricity 
affects us .in w^ys we -little $dream of as 
we go about finding, the source of, or the 
reason for electricity. T)ie greatest minds 
in the world have been applied to the 
development of the effect of electricity. 

n Electricity as a Curative Agent 

. ^ * * ’t * ,. - J ^, 

.The wonders of electricity have never 
been traced to their source. It is a mys- 
. terious, magical power that is being de¬ 
veloped in some new way every year. 
What more natural then, that this mys¬ 
terious power should be applied to the 
field of medicine? Someone found that a 
mild current of electricity running through 
the body had a curative effect- That was 


the starting point from which improve¬ 
ments were made. 

With the perfection 

of the small storage 

battery came little'. 

machines with stored 

electricity which cohld / 

be drawn upon as the ^ii 

owner desired. Then 

came electric vibrat- _ * jWjlvW, 

ing machines. These f / {\nKIrj) 

devices, while crude, ’ 

made .use of elec- Eve . n a child cm • 

• apply Violet Ray* 
tricity as a curative with the Violetta. 

agent. But the real. v .*•’•*, 

value of electricity in the‘cure of disease 

was not discovered until the perfection of 

the X-ray machine. No one needs to be 

told how the X-ray has been used in" the 

treatment ot skin and internal: disorders, 

. even extending to the treatment of cancer. 

No one needs to be told how the X-ray 

machine has been used in searching through 

the flesh for hidden objects. No one needs 

to be told how fractured bones are set 

through the aid of the X-ray. 

The Discovery of Violet Rays 

Perhaps the most remarkable develop¬ 
ment of electricity as applied to modern 
medical usage, is that of the Violet Ray 
machine, or as it is known technically, the 
High Frequency Generator. It fell to Nikola 
Tesla, a young Slav scientist, to discover 
the high frequency current, or Violet Ray. 
Taking the primary current which is used 
for commercial our 
poses, such as furnish 
ing the motive power 
for street cars or for 
lighting, Tesla found 
a way to convert it 
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VIOLETTA RAYS 


into high frequency.discharges. In simpler even penetrate a piece of plate-glass two 
words, he diffused ' the heavy stream of inches in thickness. • 

current into a discharge of mist, like the 

ascending mist which hovers over Niagara 3. The High-Frequency Current gen- 

when the mass of water that rushes over crates enormous quantities of Ozone during 

the falls strikes the rocks below. If you j ts flow. The actions and benefits of this 

were struck by the full force of the rushing, wonderful healtliTgiving. element will be 

crashing water of Niagara, it would kill described later. 


4 . It is possible to excite and light up 
any glass electrode from the current pass¬ 
ing thru the body during a VIOLETTA 
treatment. This can be easily demonstrated 
by holding in the hand any electrode, pre¬ 
ferably the metal electrode No. 6, when the 
machine is in operation. Another electrode. 


Violet Kays have a soothing elfect' upoa' the 
entire nerve system.. .... .. 


when held by another person, will light up 
or become excited even when .held a foot 
or so away. This demonstrates conclusively 
that the beneficial High-Frequency Current 
not only permeates every cell in the body 
but emanates from it. • 


5 . The High-Frequency Current produces 
a “cellular massage." The contractile effect 
is expended upon the individual cells mak¬ 
ing up the tissues, instead of on individual 
muscles. This is called "cellular'massage." 
and. it is one important reason why the 
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High-Frequency Current produces such a 
marked effect on nutrition and general 

health. Cellular massage is more pen¬ 
etrating and much more ' beneficial than 
muscular massage as produced by mechan¬ 
ical vibration. ■ ' 

No Shock, No Pain 

Above ‘ all, the 
strangest phenom¬ 
ena is the complete 
absence of pain of 
any sort during a 
VIOLET RAY 
treatment! The ab- 
sense of pain is 
due to the inability 
.... .,-of the!Sensory 
nerves 10-compre- 
is no shock or pain.^ hend the very rapid 
vibrations produced, by the High-Frequency 
Current, just as we have vibrations that 
cannot be recognized by :the auditory nerves 
- as sound, ;or'by.-the;., , ;/-.ii;,• 

/. eyes as light ft 

Discard the crude aPji ‘ ‘ f, r , 
idea that '."shocks" |jh“-*|| /• J# 1 • I : 
have - the -slightest 'Zli J.\ 

r e l a tib'p-S to' 'the \ : 

• medicinal action of S ter r V & I 


“Tissue Resistance” and 
Massage” 


‘Cellular 


as sound, 
eyes as li 


electricity.'^ a 


Shocks" of any Violet Riy* are used by *. . 

-•* physicians throughout tissues 
nature are imposr , the c o u n t r y with . , 

sible witli the VlO- •' "“•**»• •“*««. ' cel,ular 
LETTAL.and. jt can be used with, the utmost toughne 
safety oh infants as well as adults. „ U .- 

The capabilities and energy manifest in on the s 
the above phenomena have their'most useful 
application in the treatment of diseases in , • There 
which the nutrition of the body needs to be VIOLE 
improved, the nervous system reinvigorated, cnergizi 
and the-physiological-, functions made to and in 
perform their duties. Violetta treatments the ceili 
arp exceedingly agreeable and go far to take up 
.turn electrical treatments into a luxury. more f< 

da^and V r v ceil ! ed 3re ? t f r * : "Since X hive 

• ■««»« from you 


o The normal resisting power of the health 
tissues of the body to exposure, the wear 
and tear of work,, and the influences which 
cause disease iVcalled "Tissue Resistance." 
e When “tissue resistance" is at the normal 
value which we call -par, the organs and 
e fluids of the body are proof against many 
f diseases that attack others, and will heal 
a very quickly if injured or otherwise sick. 
t * 

One of the marked characteristics of a 
s reduced state of normal resistance in the 
y tissues is the increased liability of the in- 
y dividual to suffer from slight, exposure, to 
i. take cold easily, to become fatigued easily 
j and to lack the vital energy of the sound 
y state. • -•••.' 

1 If the standard of normal tissue resistance 
s is restored by prompt treatment the acute 
• __ disease is quickly overcome by the energies;, 
of nature. If it is not restored, the disease 
s tends to become chronic. In order to cure 
(eradicate from the system) many diseases, 
it is merely necessary to,..btnl<i up the tissue 
resistance, then nature willr.do' the rest 

In order to keep tissue resistance up to -; 
par, it is necessary to keep the cells of the 
tissues in a tonic state. This is done by the 
• cellular massage of VIOLET RAYS. De¬ 
viation from normal nutrition reduces the 
1 toughness of the cells and makes them more 
» susceptible to the enemies which are always 
1 on the alert to attack the human body. 


There is no better action than that of the 
VIOLETTA High-Frequency Current in 
energizing the impaired power of nutrition; j 
and in promoting an increased capacity of,* 
the cellular tissues to 
take up more oxygen, 
more food and more 


linfmem' ■ mor ? COO<1 than of 

Juument id the way of relieving 

pun. —Claude A. Rankin, 

Hurfrceaboro, Arkansas. 


Since I have received my 
machine from you I have by its 
uk for the past three weeks, been 
entirely relieved of a pain in my 
knees.* —Edward J. Jackson, 
JerKy City. N. J. 
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VIOLETTA. RAYS 


active functions. The VIOLETTA be- They are not followed by a reaction; they 

comes the decisive means of restoring and create no habitsthey.are wholly beneficial 

maintaining the resistance of the cellular without any drawbacks whatsoever. This 

tissues at par. property of stimulation .makes , the .VtO- 

'. . LETTA invaluable ; in. the treatment j of 

Rheumatism. Lumbago, Neuritis,. Skin Dis 
uEfiaS eases,. or wherever.- circulation- is desired. 

This treatment can be given without remov- 


Sedation—This .is .produced by holding 
any electrode in one handbf iri cOntact with 
any part of the body. . -This 't'rea'fbent is 
very pleasant and highiyf - beneficiafjv the 
tranquillizing and refreshing proptrtiesibf 
the Violetta .sedation are .indispensable- in 
the treatment of .Neurasthenia or . any 
nervous ailments, 


: What Violet Rays’ Accomplish ’^??-; 1 

«-v* A **»•?. Aii&J 

tift ' ’ * l* '•/ v .* - * I s >'5.v‘: ! »V - 

When - daily itrcatipents- areigiyeri^'with 

' irTAT r'P/r i li V* >* 


the VIOLETTA, the,following’effects-have 
been/observed: 


: • , , . Increase in cheerfuiness-and power,tor 

h and strength -there is nothing *•* . > v .: ' 'T.t /> '* ; ,/ 

rs. -It permeates every cell of .; work, , . . ; ... . .. yr-' Jf: 

lire human organism. 

, •. . • *’■ &$£>:■ .»f 

, = ' • Improvement in appetite^, digestion,'eta 

emulation or Sedation *• . . .. - T-•; r r'"> i 

.i->- Increase* of blood supply W. point*, of* 

TTA can be used both as a application. '•*' ' *"-’*'* '-V?*..y v ,< sS * 4 *■ 

icrcase circulation and as a . •*• •* Vfy.' ■ *; • Jj*:s.rfTj. 

institutional effects. ' General increase of local nutrition* and -* 

• • progressive improvement in the * general¬ 

ly holding the electrode a functions* ! '.. “'i >1 ; 
away from the part to be *•*.-•' iv r.*'V*‘*’’‘t vrl./.-.iv-*-^'.-;* 

stimulating sparks are pro- Increase of secretions. 

duced. The slim- " ’ ' ’ '*• * *v 3 * 

•’ ulating action of Soothing effect on the‘nervous system. • 

? ^ * thC VI0LETTA 
ill ** longer 

-V If If lasting and more 

hryjxj beneficial than any 

.drugs or drinks. 


Increase of oxygen in the blood! ?.(Ozone 
being driven directly thru the-skin-into .the 
tissues, accomplishing an “ozonization”. of. 
the blood.) . Vt.UL. 


fm 


m 

§||a| 
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,:Alfew minutes' applicationiof Violet-Rays to the. 
-•,-'center .of pain gives alcSost-instant relief. 

; He^dacKes- ' . 

: A -.headache is ai.symptom .of .some'local 
or constitutional .'derangement and not a 
distinct disease^Fewj drugs alrelvdirectly 

the 

heart and some destroy the red blood cor¬ 
puscles.’; The. coal-tar. “headache powders” 

' are doing much to undermine the health of 


Bg:iji. gm ipsa! mm rain tub 


VIOLETTA RAYS 


[Pace Seven 

Trouble, Intestinal Derangement. Sore Throat, 
Coughs, and particularly so in Neuralgic Pains, 
and Htodackti. In fact there is hardly a pain of 
the human frame but what it will alleviate if not 
cure.” 

Headaches—(Extract, from Dr. Eber- 
harts Manual i of High-Frequency Cur¬ 
rents.) Pages 228-229-230. 

“Frontal or congestive headaches are re¬ 
lieved by passing the vacuum tube or elec¬ 
trode back and forth over the seat of pain. 
. “Keep the tube in loose contact and pro¬ 
long the treatment.until relief takes.place 
which will usually be about five minutes. 

mic diagram outlines the areas where 
headaches occur. , This will be useful in 
suggesting the probable line of treatment 


p »r 


puscles. '; The. 
are doing : 

those who take to thenj frequently. 

•When High-Frequency, removes pain it 
also builds up the forces of nutrition and 
general health. The most common use of 
the VIOLETTA is-the removal of. head¬ 
ache, and in such a way" as to leave the 

system normal anid not “dopcd". ,: Lone- ul4CU3t * - ,lu,ua, -‘ l ... 

lasting relief is the rule, but some forms causc pain at A - Cpns^P 31 ' 011 A * B - Dccay 

of pain return, and for these regular and ^ ... A ‘* A " Ami ’ 

nurciriwwi a_ a . : • 


Showing areas where head¬ 
aches occur. . 

“Headaches at A or B are congestive or 
frontal. At A they may come from errors 
in refraction; frontal sinus disease or nasal 
disease. Stomach diseases also frequently 


Persistcpt treatment; is required 

ihrJeItS e 0 raUost^Pr LETTA y? « 

• head pains i, iWn L f and of 

W. C PincUn 19i« v i bl, . hl5 testimonial from 
City; whi wrili,!’ 66 ; Valent,ne Ave.. New York 

who'U more* enthuifastfr il ° mer .i-° n , )roUr hooks 
effect upon- nearly .liVik rc <^ r ding It* beneficial 
heir to, If.i. etn^ ^‘-'.'he ailmenu. lhat flesh is 

numberless doctorV Wlti“^1j? C K d "“V? 

found it beneficial in L\“ uld he ‘voided. I have 
enencial in •Rheumatism, Gout. Stomach 


---— C.--. . • 

of front teeth A-B. Anemia, endometritis, 
bladder disease, C. Middle ear disease, 
throat disease, eye disease, decayed teeth, 
D-E. Womb disease, spinal irritation, 
nervousness, E.Ovarian reflex pain^ 
usually at C and E. 

Neurasthenic head¬ 
aches involve the back 
of the neck." 


’ 1 achcs> iU ?^5 Periodically from migraine, (sick bead- 
■ thins th?. d Si*? £ound the Violetta is the only 
SDltndi'd :, i lVe me 4r *y relief. It .is also 

, . for scalp treatment. I am going to 

from the'violent 'j Week * * nd ** nc e I have benefited 
a latter* 40 ma °y ways I desire to take 

I V current w»°. Ut&t r iton * 41 lucre is no commercial 
' V current where I am going." 

... ilr4 - W. hlacQuecn. Winnipeg, Canada. 
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d r u g v ;-,palliatives 
but no decisive 
"drug cures., • i 


'V with Violet-Ray treatment rheumatism 
of, any form will gradually disappear, and 




mm wi phi |HI mm m 
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Rheumatism and Uric Acid 

There are two kinds of rheumatism— 
muscular and articular. Muscular rheum¬ 
atism affects certain muscles and is called 
by special names such as lumbago, torticol¬ 
lis, etc. Articular, rheumatism involves the 
Joints and is also divided into several kinds 
_acute inflammatory, chronic arthritis, etc. 

Nothing in medical - therapeutics is more 
certain than the absolute relief to all forms 
of muscular rheumatism which can be de¬ 
cisively treated by the VIOLETTA'.- Often 
the stiffness and pain ; from a new-lumbago 
is banished in five or ten minutes. In a 
severe chronic-case the first relief takes 
longest, and the second and third treatments 
take less* 'time. Compared J-with other 
methods the curative effects ofs the VIO¬ 
LETTA treatments are obtained with ex¬ 
ceeding quickness. - ^ - • 

Articular ''rheumatism : is' not a 1 primary 
disease of ; the joints, but is' the - ; effect upon 
them 'of a condition' when the" general func¬ 
tions of combustion and elimination are im¬ 
perfectly carried on..* In the whole; range 

, -'a * A . * i " *" • f.* '■ * ■» 1 ft 

of difficult diseases few-can be.more greatly 
improved than'can articular rheumatism if 
in bad cases time is'.'allowed. The whole 
state of the body calls'fom elimination and 
nutrition,and for these actions no agent 
equals High-Frequency. No other agent is 
so safe and sure a pain reliever. No other 
agent can so well tone up the faulty func 


Rheumatism, no matter of how long stanaing w 
relieved quickly through the daily ap- 
plication of Violet Rays.- 


Prof. Apostoli and Prof. D’Arsonval have. . 
—o---« nv«i vwuv u^/ iiiw iauujr iuav." demonstrated and many others; have con-:.. 

tionS-and reduce'the circulation'of irritant firmed the profound effect of'. High-Fre-; 

products' to a- ; minimum. -No other agent quency upon,nutrition, increasing the elimf 


i ' minimum. -No other agent 
canydo - so* much, to restore, the impaired 
energy:;of muscles.'' •>;*/•«>• v ■.>. ■■ < 

t he chief contributing cause of an ex¬ 
cess-of uric acid'is - over-eating with : too 
little, ‘‘muscular -exercise, to iburn up the 
amount -Of ' food; ; . |-‘*The nutritional dis¬ 
turbance which-lies^af the base-of "uric 
acid" calls unmistakably ; for- High-Fre- 
-'-^ quency treatments, 
I which ; is the only 
genuinely curative 
remedy. - There are 


ination of urea, carbonic acid, and water,.by- 
from.40% to 50% and by reducing to,a 
corresponding amount the uric acid .in .the-, - 
system.- .. ....... • <*’■• -,>/»»•••}'• h&'J 

The consumption of oxygen is increased 
by means of the Ozone'generator, i and_ the 
products of incomplete combustion aro di¬ 
minished. It is certainly better to. dispose of 
/•uric-acid by oxydizing to urea, than to use 
solvents which do.not lessen its production 
and which only palliate the evil. The trouble 
with an alkali is : that- the acid reappears 
next time about the same as before. 


(C) Jeff Behary 2019 





Have used your Violetta High- 
rrequenejr Generator in treatment of 
Rheumatism with much benefit." 

— Mrs. G. E. Thompson, 
Toronto, Ont.. Canada. 


VIOLETTA RAYS 
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. j Lumbago and paint'in. the back are removed 
.'■>•» ■ quicklyr by. Violet Kays treatment.' 

the -improved;.nutrition will, finally correct 

the fault at'the fountain-head. 

•.©r. Cora ’ M.';?r»n»n2. Eau Claire, Wit., tells 
“° w , *“ e cured: a;patient'of rheumatism with the 
ViolelU: v w ; > , . : , . 

!| a 'J * call to see an old lady 72 years old, 
who badn t \walked for' one year. I gave her 
twenty treatments with just the Violetta and row 
ahe gets up and walks around as well as ever. She 
snu a Victim of rheumatism. All the swelling left 
after one.week.” - 

,m. n . <1 .iJ 1C '* t are ? number of other letters which 
Fn° ,. h . vaI , u ' : *°f the Violetta Violet Ray machine 
° f rIjeumat ism.' . Read them all. 

‘ ••TK\: £e ? cr ’ D,. Morrison, Ill., writes: 

verv found the High-Frequency Generator 

^^ of "hV?oint^ rl lf,i ' LUmbig °- and RhcU ' 

1 ?.T lnd J Cr Y m P- Piqua/ Ohio. writes: 

two - years .with nervous trouble and 

«w 111 but bel P tcsj - 1 &»iiy 

« T . yo, ? r “Whine in a catalogue. 

cS&in. r 

-X U '^' I Seattle, Wash., writes: 
of the first day-^ud of ?'•?**$ , with the re » uIt 


(hlViofcJu!”’ P ’ in Un ‘ U yt ‘" nl *>’ * f,er ™i"« 

^r M 2H P i ek . b ‘ rt * N ' w York < N - Y - writes: 

, It », m on ^ s,c * c of rheumatism. I rould 
hardly wa It at tunes, and after taking i treatment 

LrtaWv*" * * r ?' deal * nd eou > d walk eom- 
fortably. After a few treatments I was cntirelv 
well again. I have also been giving my wife 
treatments for neuritis with great success." 

bv O r\t 0 ;cwL m °i? t f emarkaWe cases is mentioned 

«o y a we«er^ m?5^1 C “ourna* n **■''' C ° ntributed 

for K *,/“«■;. Tbc Sr?<£SSSg,l .1 

fifteen minutes wholly relieved the pain and the 
patient walked off without a limp. Symotome „ 
turned within thirty-six hours. After fifteen 

mrinTd Cr 'wen. 5> ‘ PUCCl CVery Becopd diy ,hc kn « «- 

A New \ork physTeian in reporting a cure'of 
rheumatism.' say, that the patient informed him 
that benefit continued to be felt even when t )™ 
course was over. This answers the question often 
aslccd as to whether the treatment does not have 
to be kept up indefinitely. 

Lumbago 

Sufferers from the excruciating pains of 
lumbago can get relief from Violet Ray 
Treatment, as indicated by B. F. McGrccvy, 
of Billings, Mont., who writes:* 

."I find the Violetta Generator especially effective 
in Iqmbago. * 

And James A. Frame of Seattle^' Wash., who 
says: • 

!• have purchased one of your instruments for 
the treatment of jLumbago and find it very 
beneficial.” 1 

And read this interesting letter from L. E. 
Sisler of Detroit, Micb.: 

“Am Just getting over a pretty severe attack of 
lumbago and a representative of the'Union Paper 
Sc Twine Co., of this city dropped into the office 
and told me about yoift Violetta, gave me the 
name of a gentleman who had one and who 
bought it to use when he had an attack of lum¬ 
bago. They further advised me that it Worked 
like a charm. I have an attack of lumbago any 
where from three to four times a year ana I am 
herewith enclosing you my check and wish you 
would send me one of your outfits." 

Gout 

Gout is a nutritional disorder with an 
excessive formation of uric acid, character¬ 
ized by the gradual deposition of urate, of 
soda in and about the joints. 

There is no masseur endowed by training 
or ability to produce 
the deeper acting, 
more quickly admin¬ 
istered and infinitely 
superior massage of 
the Violetta Spark. 
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Sciatica and Neuralgia 


Neuralgia means nerve pain and in its 
simplest form tin's pain is the "cry of the 
nerve for food.” This’implies that in all 
cases df„ neuralgia the nutrition is .below, 
par. . This again means that the. High- 
Frequency Current is the most active agent' 
in feeding the filaments and cells. 

. ■ > 

Sciatica is a- forni of neuralgia.with pain 

below the neck. The person who has sci-; 
atica • wants relief,' and wants it. urgently 
and can. usually gct. it from the. .VIO-' 
LETTA.- When it is used the pain of the 
irritable nerve ceases to. be felt,, the/effectt 
is tonic and the limb gains strength; and, 
in from five to fifteen minutes the patient 
is usually free from suffering and able to 
walk .with energy and comfort for the time, 
being. Relief, from the first treatment may: 
last but a short time, after'.which the : pains' 
return but with a lessening-severity.. Relief 
from the second treatment lasts longer-and 
so on until relief is permanent ’* > ‘. 


mat 


ie spinal electrode No.',4; is partlcul 

-- .. to,; spinal; treatments .with the' V 


.. .. i _ J ’ . uwi 

ipinaritreatmenls .with the' 

-• fefe 48 


Ali Americans have “nerves.” ^Somf evSi^ 
style the nervous tendency "Ameridanitis." 
It is caused .Dy worry,' business.-suspense,i 
lack of; regular sleep, .‘impaired.’nutfitionj; : 
‘ *'*• too hurried eating,''^tc.^The' 

m uscular achings,'; pains; ; 
sleeplessness, dyspjCgsia,!.. and;' 

Yottr appetite ;is fiotT 


Read the testimony of Frank- Borxone, Seattle, 
vvasa.: • # ^ *?., *. • 

”1 purchased the VIOLETTA for my , 
was suffering from an acute attat 
I-rom the very first treatment it in 
rest and she is entirely well now.*' 

And M. M. McCabe of» Duluth, Minn, 

“I will state tliat \ 
has been useful in cases of 
***** *nd a member of 
wderablc trouble in this i 
of this Vi°i eUa we fjnd 
I feel it is worth while 
I have found that it is 
attacks of rheumatism in 

Dr. Bert H. R; ce of 
to say: 

... 1 h ? ve *ood results 
oturaifia: Aim 
Neuralgia. One case o 
fifteen years* standing. 

«n the medical and sur 
giva relief at once." 


excitement, 

.. _ 1 symptoms' arc 

duced peaceful { headaches, 

J nervous irritability. 

/ so healthy, your back aches, you have'dizzy 
spells when you stoop, your food does'not 
j; digest, you are listless, in fact you.are 
$ breaking down. 


writes: * 

• • k 

we have found the Violetta f 
neuralgia of the face ! 
my family having con- 
respect with one treatment ' 
removes the trouble, and 
’ even for this alone, and 
1 “.***“!. * n cases of slight 
i the joints, etc." 

f Vinton, Iowa, has Ibis 

with the Violetta in all 1 
•ost instant relief in Facial 
1 j u**L erve . neuralgia of 


> .1.: 't ; *.*:A> VJ» ts? ■•' , i 

Wlten the nervous system is below, par 

or out of order, there is a derangement, of 
nervous functions. Strictly speaking neu¬ 
rasthenia is. not a definite disease .but ;a 
condition, and this condition is removed by 
VIOLETTA treatments. It may be fairly, 
said that no case of functional nervous- 
disease of - whatever variety is properly J 
treated unless the administration of. High-,’ 
Frequency is prescribed. Whenever any 
person feels below par, the tonic action of . 
Violet Rays should be sought. * 

' ■* I.' 

There is no need of a rest cure. People 
who think they arc "too nervous already 
and that electrical treatments will, make . 
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them more nervous," are as much in error 
as was the boy who broke his leg dodging 
his own shadow.' . 

• The tranquillizing; nerve •• food par ex¬ 
cellence is .Violetta Violet Rays. With the 
»/.. t ,i.l •s.7p' metal electrode held 

.-.'j in one hand a few 

minutes each day 
V' -v5S 1 l) If’-'-the results Obtained 

1 1 *' are beyond cxpect- 

’ation.- The whole 
treatment is a ban¬ 
quet of luxurious 
rest to the’fretful 
■ ... 11 nerves, and most 

For a soothing Violet.Ray • 
treatment electrode 'No. 6 Often the 'patient 
i. used with great success. gQCS {Q 5 , ccp dur _ 

ing a treatment./ The. tension relaxes, 
worrjes take wings,- the ‘.'blues’* depart, 
nature is composed and strengthened,—the 

••, i ,,.f. ■ .»•* • • 

patient gradually gets well. 

i- ••■'•• 

Says-Dr. Monell in.jiis book: : v•X;-'. 

'■ "One of the most'striking effects of the 
high frequency current, is its action-on the 
sympathetic. ncrvous.’system. Applications- 
of the vacuum' electrode over the solar 
.-plexus will. almqst' immediately relieve and 
jater permanently cure,’cases of long stand-’ ‘ 
ing nervous dyspepsia, hepatic torpor, con¬ 
stipation, renal insufficiency, and finally,‘all 
conditions due to lack of vaco-motor 
stimulation.” 


Paralysis 


Mr*, j. R. Covert, of Buffalo, N. Y.: 

lerful^th'irs^ 01 ^ * n *‘rument is a won- 

neuri is With L hrln d0C, S red for ■*«» for 

S3-.j s™ ”. h a ^ ca xyvsjs 

*t d *n^c£t ,m ? r hr <1 * nd j 0uld not be without it 
buy on ' 1 havc ciUied ‘wo of my friends to 

* w • 

And Henry Miller of Savannah. Ca.. writes: 

nervous breakdown* 70, mp * e,e ly Bone due to a 
me wonderfully.’' * lnd 3rour machine has helped 

And here are two letters from physicians: 

even*mor 0 e r, tha“ e «I 1 ' i w»r™?U to° d“ y T b * ‘ 5t doc5 
“ on a case of NeuritU do; 1 |>**e used 


Paralysis is not a disease, but merely.a. 
symptom of certain forms of injury which 
causes the partial or complete loss of motor 
function of the muscle fibre. , Violet Rays 
are the most important remedy known for 
the treatment of paralysis. Some good 
results may be produced by a very few 
treatments, while more obstinate cases’ may 
require several months; ’ Ten minutes of 
VIOLETTA treatments four or five times 
a week is worth’ten gallons of the” best 
liniment. Relief from stiffness and dis¬ 
comfort begins at once and normal func^ 
tions return in a short time ’ 1 : 

.- ’• •• ••• ’ . 

• The paralysis of infants- resulting from 
pressure or. accident is nearly always cur¬ 
able by a little pcrsistancc. The youngest 
and tenderest infant can be treated without 
pain or disturbance. . ... 

t •• . \! -v. 

Allen, D. C., 205 Boone National 
Bldg., Boone, Iowa, writes: 1 

• ‘‘I have had very good results with the 
-application of Violet Rays in cases of 
Paralysis, Rheumatism and Neuritis, and 
■ think it a very great help.” 

R. M. Eubanks of East St. Louis, III) 

' writes: • 'j ■ 

;><■- . . 

“I was injured the 12th ■ day of last 
April and lost the use of my- left arm. 

I could not pick up a paper. The Violetta 
is the only thing which helped me and has 
done wonders. When I came from the 
hospital I was very nervous and had in¬ 
somnia so bad I could not rest Now I 
can sleep like a log. I can kill a cold at 
once as the Ozone destroys all the poison 
germs. I can now use my arm freely and 
would not sell my machine at any price 
if I could not get another.” 

"This little Instru¬ 
ment is a womlcr in 
the treatment of all ii , 

nerve disorders. It 
relieve* pain in a few 
minute*/’— Dr. W O 
Parrish, Osceola. Iowa. 
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Insomnia 

Adequate and refreshing sleep is neces¬ 
sary to good health. Inability to sleep is a 
very troublesome symptom -and one which 
no one should neglect. There is no sub¬ 
stitute foi sleep and the act’of medicine 
cannot supply its lack. Dependency on 
drugs is dangerous, depressing, and has too 
often been fatal ' 

The power'of the sedative action of the 
VIOLETTA tends jo tranquilize, the cen¬ 
tral nervous system,' equalize the circulation 
and restore the capacity to rest. The High- 
Frequency Current is .Nature’s true remedy 
and the VIOLETTA is indispensable be¬ 
cause it at once treats the disease and the 
patient .It attacks , the symptom and im¬ 
parts a constitutional benefit at the same 
time. . 

Vl^iu^Vhtm? 1 »ow 

for A /TjT n 3 S J b r e hospital following treatment 
wriles; ' A-nRichards of Streator. HI.. 

Snu." nd •' brin * 
k s - Stiaijks of^rtersville. 

*ood reiults.* 1 I* got 'up''only'lwice *1*5* wi,h 

% a m L^ PCiCcluI *'«P. HaWTa/b^t-Iitue 

’ ■ ’ . ‘•‘ ‘ i. • 


VIOLETTA RA YS 

Dr- S. H. Monell, of New York w '■*’ 

x 

• » .* •; • .. j _»■•*..'<« V i - 

l r 1 " 51 3 man a8 "* 60 wl| o h»d sni ifelE' 

case, of a man aged 65, the insomnias «- 

eft as a sequel to-pneumonia and .'twelve #' 
cements produced \ complete and lasting fg| 

XrXt *'■ ' - l ‘ 5 P'iS - 

4 ' > J -v* - •*”. • -j / r * '• 

Another Scottish phfei, D . . £§M ^ 

Somcrv.llc GUs e o». h« ais . \ 0 't 2 / i 

regarding the penpnl _ * • i . ,?1 iv». 


rc 8 ardi„ g >c general ,rra tra “ 7i„ LS IS *»X 
by Violet Rays: ., A • - .- ^ - • ma 

“The' sleep ‘ which' electricity .induces or =$11 
lets nature induce' is hot ‘only sound but 
decidedly refreshing. ‘ And still ‘ further' 
not only , do the high frequency^ current 

promote normal sleep, but, as we. who em¬ 
ploy ;them are well.aware, theyjimproye .the 
tone of ; .the. system to-such an extent that 
our patients are better fitted.to resist and 
to overcome the evil influence ,of profes¬ 
sional, . business, educational, , domestic, or 
other cares or anxieties." «V f;. 1.* 

- . , . ' ' • (! «.V. - i'; -. 

. ‘ •’ r • ; vi 

.. . - ' j. . •‘•.V" . "S . 

* ' ' * .- •»*'" * i*’. *-/ 

.. *’ • . /, ■ ~*'.v Jgiirif.:*. 

: 

•- - ' -•.‘ I S‘ . 


• ‘ •' * ' * * • V rr * • -v 

** - .. • • v ; * 4 ^. Scf*’. 
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Tlie ‘Product 


ion or 1 
Violet Ra 


.^kil.Ozdne 

symbol' 1 0 :^an 

■oxy^Si y&w 

, ' 9? 0n ®; ^creases7 the 'r' 
.^oJvMsitjssucs [i and .-also 
nurnber of red blood r 

t0 *»^ <x»st- in tlie 


and are completely destroyed. Ozone is the 
most active oxydizing agent known.. 

■, Inhalations of Ozone are beneficial in all 
diseases in the same L tr. ■ >. 

manner as pure air is • 

desirable, but it is par- • 

ticularly beneficial in • IL,*'*?.,' 

all. diseases of the* VLA'T 

Respiratory. Organs, "\ 


, a * r * .P^PPC' .is liberated, 
is known under the chemical 

d is a concentrated form of 

■ - ' v ■ 
..:?i •. , : . 

oxygenation of the 
► increases the 
corpuscles.- Germs and 
: presence of Ozone 
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one inhalations, {hereby toning 
system at the same time. / 


get wonderful 
for any money. 
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including Tuberculosis, Infectious Diseases, 
and all conditions where there is imperfect 
oxidation and where tissue resistance is _ 
below par. An Ozone spray has been 
demonstrated to be healing in all forms 
of ulcers. _ . 

The following is taken from reports by 
Drs. L’Abbc and Oudin before the Paris 
congress: * 

"We investigated the influence’ of ozone 
on nutrition in general, and especially in 
anemia or persons physically reduced. When 
the percentage of oxyhemoglobin is below 
normal (say 9 or 10%) inhalations of ozone 
for a quarter of an hour increases it by. 1%., 
The increase temporarily at first, becomes 
permanent after a number.of treatments,' 

and one can affirm that at the end of two or 

* 

three weeks, the patient: has readied a 
normal figure. .-•*_* 


patient with confirmed pulmonary disease. 
Its symptoms arc identical With those of a 
common cold in the head, of which it, often 
appears to be a chronic form. The flow 
of discharge from the nose or head causes 
a continual hawking and spitting, making 
the afflicted person a most disagreeable 
companion. 




t the trouble itself as well as in the 
debilitated condition of the system which 
so often invites it, VIOLETTA treatments 
will be found to. give surprisingly quick 
results. The ozone is inhaled thru the 
nostrils. There is. an improvement of cir¬ 
culation thru the mucous membranes of the 
head and throat, the glands are strengthened 
. and it enables' the general system to throw 
off the evil results.V -The' blood supply is T 

purified by ozi 
up the entire 


Asthma 

'.! •?£* I •' 


This is necessarily accompanied,' in the 

case of anemic patients, by more energetic y■ . ,- '■ 

oxidation, more rapid, combustion, which • • Hundreds of people are sufferjng agonies 1 
calls for more’rapid; renewal or nutritive;/ ^ rom asthma. Having, tried all the usual : - 

materials (increased metabolism)’ and from 
this there speedily arises’an. increase in ap¬ 
petite which in some-patients take the de¬ 
mand for food.-sucli as has been heretofore 
unknown-^to them,^. i with_::-the return of 
strength, disappearance of complications; 
in short, restoration to health.” 


’ • ■ r *- r ~ ~ —-— 

from asthma:-Having‘tried all the .usual 
remedies they have given.up hope.of relief. ;& 
Violet Rays have proved effective; in Asthma ... '} 

• 'as. in so many other-.ailments. 'Read the. 
experience of Granvilje Holden) 86.Eagle • ’fj v * 

Street, North Adams, Mass.: v 

■ • A[. | 


“I use it for Asthma and pains in’ the chest 
from coughing and I 
would not part with it 


!• O- Van Winkle of Salem, Ore., writes: 

“Hare treated one - ease with the Ozone Gen- 

.? r .v and my ***?*« “'d that it did him more 

good than any medicines I had given him.** 

•* • ' X t 

Catarrh , 

. ’ . ••■a • . • 

There are' probably more sufferers from 
this affliction I than -from any other com¬ 
plaint we.know. of.*. It primarily affects the 
nasal organs, and, if neglected extends to 
v* 1 , the front- cavities 

' '«» of the head, then 

i to the throat, then 
< to the tubes lead- 
*.ing to., the ears, 
and, passing'down-, 
ward threatens the 


. We quote Dr. Monell, the great authority- - - £>- 
on this' subject: . - 

- : :• 
“The general public, has too long been - -* ■■ 

misled by the tradition that Hay-Fever is. ‘ 

incurable, for few diseases are more easily if' 

remedied. There'are three condifioj|$- all.." ' J 

present in one individual at the same. time. .1: 

to make an attack of Hay-Fever possible. ‘ j *" ■ 

I . J -*v 

“I. We must first have a patient who is' •' 

neurotic—whose nervous system is habit- . ; 

ually below par. The ordinary person may •’ 

not realize that he or she is ‘neurotic’ but . 

the state is generally recognized by physi- -•''SECT, 

,1.- 

A. 
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VIOLETTA RAYS 


•i\ 


For «ll • chest and bronchial affections, local 
applications of Violet Kays have proven 
beneficial in- thousands of cases. 

' ’ • * V.*« • ' * 

cians. In other respects the person may be 
well enough. ' 

’V' v • > '< 

- • “2. The'other element is the dilated con¬ 
dition of the. fine-blood vessels in diseased 
mucous tissues of the nasal chambers. 

3. And still another, is some irritating 
substance carried ^s a dust in the atmos¬ 
phere, which maybe the pollen of plants 
\ 9 r a do «n other things." *<•“/-• • 

If ,^e flrst factors are removed the 
third factor is eliminated. , Can the High- 

( causes? If the reader has read- the foretro- 

Sge- t h TiSS ^'^ iStanCC and Cellular 
8 thl * qu “ tl0n will be so plainly 

Fever r it < U? at ^ C ^r C ' P ‘- eSS o£ Hiy- 

cTi*™ ; *-’ as ^ ,on a necess ‘‘y- 


m mm mm na mm .mm 

[Pace Fi ftef.n 

. Along with the local treatment the neces¬ 
sary treatment of the. general nervous sys- 
tem is carried on, so that when the patient 

• is free .from- the functional derangement 
which causes irritation to^set up Hay-Fever, 

• the patient will thereafter, remain well ' • ’ 

: : ' 

•"• >P nc ®thcr, feature. Jt is not necessary to 
wait until the season of attack’ in order to 

commence treatment.'If is -far better to 

begin before the attack appears. - for the 
. action of the VIOLETTA upon the general 
nervous system and local conditions is in¬ 
dependent of season. , • 

v':. If fbe first two conditions mentioned above 
are corrected before Hay-Fever time,the at¬ 
tack will not develop, for healthy tissues are 
' not irritate.d by the pollens in the air. 

, • , [ '. * ./• * 

, ‘ Influenza 

longer is influenza regarded as a minor 
complaint amounting to little more than a 
bad cold. The long list of victims who 
succumb to it annually has established the 
fact that influenza is a dangerous disease 
requiring careful treatment The superin¬ 
tendent of schools at Bird City, Kansas, 
E. D. MacDougall, writes: 

_ satisfied my ozone generator (The VIOh 

LtHA) has knocked the ‘flu’ on several oc- 
ca *>ons when I felt I was coming down with it. It 
• would be a Godsend if the schools could success¬ 
fully use ozone generators at this time.” 

Now read what R. H. Pickens, Superintendent 
Southern Public' Utilities Company, Clemmons, 
N. # C., says: 

“I* might interest you to know that I have 
found the Violetta invaluable in the treatment of 
influenza. 

Goitre 

In Goitre,' excellent results have been 
recorded. The High-Frequency Current 
has a tendency to - i ‘ 
eliminate and absorb 
any unnecessary 
waste tissues. 

A physician in Ore¬ 
gon has notified us 
that with the last year 


^jldllUMi||i»niiii>Kriuiiifiniiui|iniHi? iiiiijKt:i»»th, i itf, ir H!n T 

• • • • •••*•#•■ • 
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* v«*« INI/ UIUI. 0 

am having wonderful *uc-r'V" 
cess in the treatment 
Partial Deafness with your 
Electrode . No. 28. The 
Patients.I' am using, it .cn 
seem to improve with every 
treatment. l)r. Richardson 
of Englewood is a case of I 
long standing and even in I 
his. case we are getting E 
wonderful results. 

"I 1 ,;am a thorough, be- I 
lic'ver in Orone'Treatment ■ 
in - all ■ inflamed mucous H 
membranes and your, No. I 
28 Electrode together ’with ■ 
.pil.attachmcnt." Ba 

Dr. Chas. Brydges, •>' I 
711 E. 37th St,, Chicago.-. ■ 


mi 


m 


or vocal organs in cases of;! cqn§esti(^[,^v ^j% 
hoarseness, loss of voice or infla.mmator^or^jVi® 
painful conditions in all classes.of 
but especially in the throat affections jof 
singers, speakers, actors and-i victims rot.-jc- - iSh 


repeat musical scale. T«c.v/v; 
current .acting upon_ the 


pushes more that 
h. claim it will do. 

■Pi? 




1131 «■ 


rAGF. Si NTrKN j l ^ bWjralinnnrom iiimimiiiwti«iiiimmiiiiiiuimiin«niiiJiimiiiimitniinsrimiinimiut' 


■KNl, ■ I.-,.>3 
11 


Deafness.;/, ' 

Life is an tmpcrfcctthmg£f^iie senstgpf 
hearing has been lost or partiaj’-- , *-‘" ; ^- ^ 


ness is a constant source 

' “ ■ *• 


—assmenti 

to those afflicted wijh:it£and^jsjl>e§d^$j 
great handicap •«** 

That he has had f3vonder|utsi^ius^i^% 
treatment of partial : deaf ness, is the'st^^ 
m'ent of Dr. J. Charles ; ^j.% : 

Brydges, 711 East 37th| 

Street,’ Chicago. 


V ocaL-.Organs 


The accompanying illustration shoes' the/^;v : 'T° 
method of treatment of, the. throat,'^'. 


Electrode No. 5 is made especially for the treat¬ 
ment of Goitre and produpes amazing results. 

he has cured at least 100 cases of Goitre by 
the use of Violet Rays'alone, and Drs. Col¬ 
lier & Collier, of Clarinda, Iowa, write:. 

ir^A the short time wc have used the VIO- 
we r are , w « ll ‘pleased with results. Our 
bcnc f 11 obtained is with the use in ddetor- 

ln r err ca,c wherc wc have used it. 
we have secured great benefit." '• ; ... 

Mrs Austin Decker. Spokane, Wash., writes: 

I have been successful .in removing a goitre." 

e»&.\toi;, A wriS:^ 

of Coiuc"whTch T havV‘^nlr'the- lh vTnf*r^ n a t ' singers,, speakers, actors 
gives,wonderful and aCUte or chronic Colds, 

v/jifuj.-* »• «,>>• ♦ 1 *"■ 

;.The •, fact that, wc 
I arc exceedingly con* 

| servatiye-.in our jdate- 
. menu it hacked up by 
"cent letter from 
M; ,, 3, a mca Morten son of 


"I need the Violetta for I 
. my husband,” writes Mrs. ‘ 

Nellie' Goodrich, of Balti¬ 
more, Md. *‘Hc had spinal _..__ •.■— r y~-.-r.v< , 

meningitis caused by a when used withthe 
shock to his nervous system Violetta .Violet . ;Rajrv.*j|j!' \ 
which left him totally deaf. Machine helps ' jj-v 

He ‘ is getting along fine, down the congestion,’:.*^ V 
Violet Rays have done him which causa*'- niost‘-'*-'' '‘-tl 
a .lot of good." , 


mp._ 

Place,No. 9 Electrode in 
on current Press , the electrode .decplyj.in.^ 
the depression and 
___ deeply penetrating 

1 , -y, w ritefT^:Tbe t *Vioieua .. rav . s ^*. fibrcs and blood- vessels, ; 

certainly perform* abates congestion and inflammation, induces 
wonders, and accom- ,, , , ■ vVsjSj v S 

a new blood supply, tones up the nervousjftj*.',.) 

^ A, 

• • • # • • • • ^ • 

- ' ■ •- 
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rvtOLETTARAYS 

1 ii ip i . , _ 




|lj£; ,-_ t iWjnVt with the ; . 

HfeSaMii^wSl p jtey, In ^ l . u ' 

\£«f*P :p.. **! .v£&S^#i£?S5te‘-nd «>:. 


Sg^? tested withiViolct Rays: a report, pub- 

|||p;£ lisHed- by^YWcBstei;vFox^. A. M., M. D., 
Professorof'bpHthalmptegy'iri the Medico- 

. he 

P^t'^ : -EtaVed:*'‘-* ? Mv'.frien<l.*'Drf!'Coover.' of Denver, 
first called 'm^attehtip^o^bis>success-with 
&ggr.if, : high;frequency_‘curr_ents’JiV treating a certain 
te?vrif»‘cIass2o£ eye'diseis'ps^-^ollowing his .js.ug- 
B^^v'^^estidi^ 1 1 hald^rny-'chief di’clinics select a 
f,variety of■ r eye)cases,' from-blepharitis mar- 
j?.^»i.;-*giiialis- (inflammation ^'of /the»fleyelid) • to 
*^^W»trophy of the: optiif. nerve'cfbr’-^ests.' One 
hundifcd cases^df inflamiha'tioh'pf the eyelid 
'i^^ : i^vr^^»ipo^fu|l5'ir«^^?^^S^repdrt'goes 
t 0 **-• ip' , Vcitri'*otlYef'^c'aseaj)|;;eye ■ trouble which 
', SiW’erfe;benefitW Cbr^curcd'Viiy‘-^Violet -Ray 
treatment V*-'." ‘ .*.*«•%’ 

tei • - : ~ ■ • :?-v - ■ ■ •' 

!S§L-v*Ki of ; $uffato, N.Y., tt an exceedingly 

| 'cusuimcivi -.He 1 Tells^us at .‘follows i "The 

Jm^LSSSj.'* J-W et t\.t*' , «nyr» roost i.vjdued'• possession. It hat 
S;'eF® i & V ou ,*^-' lbo V t «mipiete- health -that Intfver be- 


ered vitality behind them, 
an easy victim to Other d 
the power of resistance is 
Rays will pour new life int 


MmwwMto 


uiiitimm’ii 


fore thought would be regained. It absolutely 
eradicated a painful attack of severe lumbago in 
addition to completely bringing back my vision, 
'fwhich-was seriously impaired by a cataract. 

i-V'/Mr.-' Rogers' hat befcn only too pleated to rec- 
I'.'.ommerid the ,Violetta to his friends, because he 
., -••knows its drue worth. , 

[I • ..££4> -£‘«*>,Va 

■y-.: ■■■ 


■ , ». ’ {>: *•..» * 

are treated successfully with the 
particularly when used with 
electrode No. - 

• . *' • *:v? •' 

Lowered Vitality 

Illnesses and operations often leave low- 

leaving the body 
disorders because 
lowered. Violet 
into the body. This 

-— 4 — -- • 

has been the experience of E. M. Barnett,D. 
C, of Meadville, Pa. 

- If you are painfully thin you will be in¬ 
terested in the testimony of; Mrs. Ncls 
Johnson, 310 So. Cottage St., Kewanee, III: 

.■'Am pleased with results obtained by the use of 
the VIOLETTA. I have gained in weight ^od 1 
feel much better than I did before I received the 

VIOLETTA." • ■ 

If you arc in a weakened state read what Dr. E. 
M. Barnett, Meadville. 

Tencu writes: 

" “I am well pleased 
with the Violetta. I find 
it especially good for 
patients with a lowered 
vitality. I intend order¬ 
ing some more of the 
• applicators in the near 
future." 
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VIOLETTA RAYS 
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Scalp treatments with the Violetta arc unusually successful when applied with electrode No.*3. 

% .I '* • ,k ; ■ v . :*f 

Scalp Treatments with the Violetta v‘ ; 

• . (Dandruff, Falling Hair, Baldness, Itching Scalp, Etc.) - 


I T IS a well known fact that falling hair 
and baldness are due to the faulty action 
of the tiny nerves and blood’vessels that 
each and every hair is supplied with. If 
good,..rich blood, laden with the necessary 
nourishment,’ does not circulate .to the hair, 
they arc literally starved. Bacterial and 
i arasitic germs get a foothold, causing the 
' dandruff, the hair 

falls out, and bald¬ 
ness is the ultimate 
result 

The VIOLETTA 
applied to the scalp 
virtually exercises 


-i * 

• • V • 
*■•',%** ■ 

>*-v* • 




each and every hair, encouraging it-to new 
life and vitality. It has a direct action on 
the tiny nerves and blood vessels stimulat¬ 
ing them to perform their proper functions 
of distributing necessary food supply to the 
hair. Also the Ozone which is generated > 
acts as a germicidal agent and destroys any 
prganism present, making dandruff impos¬ 
sible. 

Woman’s headgear, from a hygienic stand¬ 
point, is more sensible than < man’s; con¬ 
sequently, women rarely suffer from total 
loss of hair. Frequently, however, on ac¬ 
count of circulatory derangements, her hair 
loses its natural gloss and vigor and be- 
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VIOLETTA RAYS 


Some authorities claim that in no in 
stance arc the life- 
giving principles of ^ ^ 
hair growth within 
the follicle destroyed, An 
and that in most cases 
of baldness, the hair 
has only become 
checked in growth be¬ 
neath the scalp, the 
follicle being merely 
dormantand not dead. 

In such cases stim- 

I 

ulation . is necessary 
and no better medium is obtainable than the 
use of the VIOLETTA. ■ 

, It is not claimed that a growth of hair 
will be produced in a case of total baldness, 
but where the life principles arc still present 
in.the follicles a reasonable use of the VIO¬ 
LETTA will develop a natural and per¬ 
manent growth. . > . 

A few minutes’ use of a VIOLETTA 
after shaving will remove all soreness of 
the skinl It produces an agreeable, refreshed 
feeling, and leaves the : skin perfectly 
smooth and radiating with the color of 
perfect health. 

There are two methods of giving both the 
scalp and facial treatment: 1 direct and in¬ 
direct Direct by passing the electrode back 
and'forth until the whole'scalp has been 
treated; indirect by allowing the patient to 
hold the electrode in one hand and the in¬ 
strument in the other. Then by turning the 
adjusting screw forward to the proper de¬ 
gree of current, the operator is able to draw 
the current to the scalp by means of the 
fingers of both hands. 

' We can frankly state that this is the most 
as agree- successful and scientific treatment for the 

man with a hair and scalp. It removes every particle of 

dandruff and foreign -■ 

matter, immediately - 

relieves all itching VL.'J/ 
sensation, causes a T 

delightful, restful 
feeling of the scalp, / II jrtf If \ 


is a rnan poise and self-con- 
:o have a fresh, healthy ap- 
and well, groomed head of hair. 


Your barber or some 
friend 'tan apply Violet 
Rays to your scalp in¬ 
directly by means of 
inetal electrode No. 6. - 


Front view showing how metal electrode No. 6 is 
• held when indirect scalp treatments are given. 


To look really .“clean cut" greatly aids him 
in business as well as in social affairs. A 
man with a sallow, muddy complexion tho 
he be clean shaved, does not make 
able an impression as the 
healthy ruddy complexion. A bald head has 
never added to the appearance or dignity of 
any man. It is a thoroughly established fact 
that there is no reason why any man should 
ccome bald, or have a sallow, pimply, 
muddy skin. \ 
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and if used regularly it is sure to give a blood purifying "organ and 

lasting results. V ' necessary to keep it in perf, 

y and normally active. 

COULD NOT BE WITHOUT ^T _ ' . •'/ 1 ", 

"Have been itiing your Violet Ray Machine for VIOLETTA treatments not 
»orne time in my beauty parlor. The beneficial tbc circulation on the . SUT 

results are simply wonderful, in connection with skin, but Cause a "cellula 

x>th facial and scalp work. I simply could not 1° tills way it reaches the dee 

without it.” —Mrs. Carrie Cunningham, , ' 


"I have been using your Violetta for some time 
with good results." - • 

—A B. Hightshoe, Moravia, Iowa. 


AN AID TO BUSINESS 
"We have two machines here that have been in 
constant use for.the past year and a half.'-'We find 

• . 4 . m * * 

business increasing- to such an extent'that it is 
necessary to purchase more outfits "to supply the 
demand." '"'.tiVS’'';' "" 

—The Canadian Barber & Specialty Co., Ltd.,- 
Toronto,.Ont., Canada' 


Many cases have been reported of grey 
hair being restored to origina^ color. To 
those interested we refer them to Dr. Eber- 
hart's “Manual of High-Frequency, ” revised 
edition 1919, pages 223-227. , 


See pages 30 and 31 for further letters 
on this subject. .,%!(». •'».« ; 


Violet Ray treatments are more beneficial to the;,- 
• complexion than all creams and cos-".' g \ 

• (. mctics in the world. 1 '■ ' ,mLJ ' 

• ; • »-*•'. < • •V.v.y.v 

and lymph vessels that course thru and bery 
tween the muscles and tissues deep within.;- 
the body; and right here is its greatest value 
for these are the ones that feed the surface 
tissues, and that bring new and lasting life ^ 
to the skin. . ... ’ • -.<,*i;.T 

* f . • »V|. V* 

Skin diseases of all kinds "are peculiarly . 
susceptible to Violet’Rays. A. prominent; 
Chicago physician reports notable results in . 
eczema. Many cases of eczema of a dozen 
years’ standing have been cured in ten treat¬ 
ments or so, this physician states. He adds 


Facial Treatments 


(For General Massage, Pimples, Blackheads, 
Eczema, or Any Skin Disease.) 

»; ; 'c-t .;V.H _w" 

Few people realize how important it is to 
give the skin intelligent care, and proper 
treatment Few know how much the health 
. and general, com- 

TafirTTv^. fort of the body 

//) i*.-dependent upon 

Cjk IU the proper per- 
1 ^ orI h a,,cc of the 

T f AT l^r functions of the 

|i *\ V* ‘ skin. The skin is 
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VIOLETTA RAYS 


that with the aid of Violet nays n C _ ..as — ; 
cured catarrh, neurasthenia, rheumatism, ^ 
gout, tuberculosis and obesity. ' «h 

A well known actress adds her praise. Trixie 
Frigama writes: . . . D., \ 

'■Cheerfully will I add my pra.se for V.oletta 
!»• ihr s' *nain chaser and ^soother* I vc had the M 

Jood^'fnrtune* to find. It.. WONDERFUL. I. work, 

cured my brother of neur.t.s. As for myself I (skin 

use it for facial, treatments and general massage. D.Il.r 

I cannot say too much for it." V 


Obesity •_ | 

Modern investigation has proven that 
obesity is not, the result of over-eating of ; 
fats and sugars, but the'inability of the^ 
albuminous elements of the food to be 
readily oxidized—together with deficient 
exercise. 

a * - - 

r . * * ' ’i ' » 4 ? * ■ v * 

The semi-starvation treatment of obesity 
is wide of the mark. What js needed is to 
restore the normal balance of nutrition so 
that the distribution of food to each set of 
tissues in the body will conform to nature’s 
intention. 

Correct the abuses or excesses in any 
habits and set yourself upon.a mixed and 
healthy diet and then make’your tissues 
distribute the nutrition properly. This can 
be done by the resources of the VIOLETTA 
HIGH-FREQUENCY GENERATOR. • 


Torpid Liver 

# I 

A large proportion of the ills which 
afflict mankind arc caused by a torpid liver. 
If your liver is not in good working order 
you will be constantly ailing, for upon that 
organ falls many of the most important 
processes of the body. Violet Ray. treat¬ 
ment will excite the liver into activity and 
restore buoyant health.. 

Dr. J. L. Snavely, 401 Second Aye., 
Sterling, Ill., \yrotc us 
that he had secured / 
excellent results with j ' 

the Violetta in the L ’ 

treatment of torpid (T) 

liver. /I ' - 


Acne (Pimples) 

Acnc (pimples) is terribly disfiguring and 
causes great embarrassment to those afflicted 
with it. A person with a pimply skin is suf¬ 
fering under a distinct handicap on account 
of the repellent effect of the complaint. 

Writii^ Kobber ' 407 Soulh Dearborn Si. Chicago, 
“I used tho VIOLETTA inalrument for a severe 


iiVtili^TitU'J.TlhiiMtisimiir.ri uui'.i nnwmTQTi 
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VIOLETTA RAYS 



Hcvul \Vh*t These Prominent Journals find Newspnpers Say About the Violetta 


Extract from the- American Journal of Reprint from the Chicago Journal. 
Clinical Medicine." 

• H, “'’ssrxJr.'instates 

SJK SS *.■»• ^ ;; T-’"! » 

S-SsfeaeiiLftttSiiB 


Violet-Ray. Treatment* 

Given in the Home 


The Vlolet-B»x la the gresteat force 
for health and beauty which aclence 
haa ever produced. A' comparatively 
recent discovery, It baa already won the 
universal Indorsement In the medical 
'profession. •’> ■'"* • ‘ - .-V' - • 

At last It brings within' everyone's 
1 each the heilth-rlvlng qualities cf elec¬ 
tricity. It brings them in a form that 
U safe, pleasant and benelVtAl lo yie 
highest degree. 

The Violet-Rays are produced by the 
Violetta. Inst’rumcnt and applied by 
means of glass attachments or elec- 
tir-dca. .Tho electrical discharge may 
appear ta‘the eyo to b$ a‘ single spark, 
but' In reality Is made, up of a number 
of auccessivo sparks following each 
olher with such great rapidity that they 
change directions millions of times per 
second, a speed that the eye cannot 
note, nor tbp sensed.feel." 4 JFor this rea¬ 
son Ihe current produced by the Violet- 
kRny Is sometimes called a “High Pre- 
V'Jcncy Current." . . 

1 The Violet-Ray baa a pleasant, .stlm- 
’'ulatlng effect wherever applied shd 
brings the blood tingling to the surface, 
electrifying the, tissues with life. 

By holding 1 any attachment In the 
band refreshing sense of warmth and 
•exhilaration Is produced which causes 
restful relaxation. This sedative effect 
is most useful where the nutrition of 
the body needs' lo be Improved, the 
nervous* system reinrlgorated and aids 
all the functions of the body In per¬ 
forming their duties. * 

Speaking of tlje Violetta, which la 
manufactured by the Bleadon*Dunn 


Extract, from ”Medical Council. 


“The VIOLETTA High-Frequency Generator is 
one of the most compact and at the same time the 
most efficient high-frequency * instrument on the 
market. The enlire mechanism is contained in one 

C 'ece, making it unnecessary for the doctor to 
ave his patient to adjust the machine, which may 
be in some other part of the room. The current 
can be regulated while the treatment is being given. 
It delivers a current of very high oscillations. It 
is fully guaranteed and at a very reasonable price. 
For full information, two handsome charts giving 
technique are furnished by the manufacturers. 
lileadon-Dun Co., 11 South Desplaincs Street, 
Chicago, IIL” 

t • ' 

Extract from editorial section of the 
"Electrical Record 

*]The Bleadon-Dun Co.. 11 South Desplaincs St., 
Chicago, is marketing a new type of electrical ap- 
paratus called the VIOLETTA. It is small in sire 
and very efficient in operation. It is made for 
professional as well as for private use, the fre¬ 
quency being so high that no sensation is felt dur- 
‘ . e Penetrating property of the 

VIOLETTA not only has a beneficial effect locally 
but also acts as a tonic throughout the body.” 

Extract from editorial from “Popular 
Science ." 

Ttye VIOLETTA shown in the illustration pre- 
sents many features of interest. The use of the 
apparatus is particularly indicated in the facial and 
scalp treatments wherein the value of the High- 
• Current has been demonstrated many 

in.e» in recent veart. The apparatus should prove 


of Ihe body, yet It Is so soothing. »< 
absolutely delightful, that a slngli 
treatment will convince you of Ite won' 
-torful merits.” _ 
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Reprint fro 
Herald. 


i>i Washington 


Extract from ''American 
Hairdresser” ' 1 , „ 

"A New Electric Apparatus.— 
Now with the advent of the 
VIOLETTA » simple and com¬ 
pact apparatus is placed in the 
hands of the operator, and a 
powerful curative agent is placed 
within everybody's reach! •'Won¬ 
derful results have' been - ob¬ 
tained in the use of the VIO-- 
LETTA and many cases of gray 
hair restored have been reported. 
The VIOLETTA bids fair - to 
revolutionize the entire profes¬ 
sion.’/... •• ;;- c * - 

. — * •• « ' 

Extract from ”Electrical , 

Experimenter .”.';^' . 

"One of the' smallest practical 
high-frequency machines suitable 
for • either direct’ or^ alternating 
c urren ts, known as the ,VIO; 
LETTA, is illustrated herewith. 
The complete outfit is suitable 
for use by any one. Owing to 
the‘special design'of the vibrat¬ 
ing interrupter on this device, 
the action .of same is very 
steady and uniform. / .> .. 

'Tor those desiring to . take 
Ozone treatment, a glass Ozone 
generator is furnished at slight 
extra cost. This instrument 
generates enormous !. quantities 
of Ozone. The treatment is 
very pleasant and amazing re-.* 
suits have' been obtained.” 


• Breathe Mountain Air 

•V,. - 

. in voun own homc_new 

I OZONE ATTACHMENT TO VIO¬ 
LETTA. HIGH FREQUENCY GEN 
EAATOA ADMITS O T ISOOUC. 
TION OF OZONE IN ANY OUAN. 
TITV ANO WHENEVEA OESIAEO. 

la Ibo.. d»r« SiTU borrow.-• t„ r 
m»ca of M* ociaaitSc IbtmiImi for 
<»• Eoauuctloa of nr. la -holwa.l, 
olouektor asUt II ... aa , k «, Mr tcl 
•Mlwu iri aid lor ibo ■piuior ol 
kamaa blood, n l« owr opinio* ibol 
Ibo et*»io»I boulblo triumph I* ki 
aailflc ruoarcb la tbai -bleb aUlluie* 
lo-aid Iba conaarwatlo* of III# aad a 
•pJoa4M aaaapla of lb I* la tb« a'a- 
wy. 1 **, MUZ rrao.aocr Ciibitor 

mclty. as b« aUUt*4 for tb« m*a«- 
; .*"“®J* ®* “I**® I® **r aaoost ro- 
and wMmar aad -btoavar do- 
tiro* AIR, FOOD aod WATER an 
Iba 1 taoralUla for titles. Wo <*o 
iralal -a.ka -liboot loo* dart -lib- 
■oau -our. bat oolr a fa- aloaitt 
■ ** r ’ *** ,or « rt *« boahb. 

11^*7 i"" 1 •** >«• Eroryoaa 
boo—a tbat para air metna iba proper 
oirsaoallot. or. iba blood. A poraoo 

H £* ,rom •«rs.a lUrti- 
. Ooa |« VMk«tiftl by lack of tourtib 
main aod It aalf poiaoood by ibo -atit 

Sffg'i “® »»*•«•• Kr.r, pw/tos 

Jo chronic poor health- la aaSartac 
fro» otrcao aUrtalloa. tod for ihlt 
rtatoo. oil hoaltb wrttars and all pbr 
® d .?°^» t * <««» braalblos. The 
Vlotatta Hith Jrtduaorr Caoaraior. 
,,,‘ 1 ” prstlooaly da.crlb.d 

*»® »n Oiooa Attach (soot 
•»»H»o»a aaaailUaa 
of Otooa. By Ibo oat of tblo It la 
drlrto lalo Ibo Utaaoa or lobalad lolo 
I® *hla -ay coaibloail 
f™*? -««> ,b * blooJ - «rlcblOE IL 
*" ,Irl * h elrcutailoo aod 
SSSJ '«'» ‘da tlrad from* 

•ANn^JtwS*? 15 020NC - OERMS 
• CaU. CANNOT EXIST. For 

J-Nyrh. Atihma. Kay FOror. 
•aoao Iraatratola canoot ba asctllod- 
aod lor Taborraloala. lit hv»ftc«i of- 
facu ora -oadarfal. Ao.ofa. cbloro- 
“V J»*®®>®U aad rwctout dakllliy 
nU l h n“ 4 * r 11 * “■«*»»•« app’Jca- 
of b..i L *°? }° '«ry foaodailoo 
Wt« -I.bio yoar reach 
"bUroa raoat polam (orca lor iba 

bSIL .. 01 COBl- 

•load la iba on# re*«>iiaa, vka patient 

'«?*'• **• Uao.fl, of \mvSH 1 
WbClUi ar.d atao o( Ibo mao a 
L*f‘* ( ,f «*b mououio air al win. 

r *'» FbUdola ar.d latallda (to 
•rally. Ihiak -bn ib« tfiri la cara 
* •■F* 1 F ®t fraab 
Hlab pi ' Waa 'J h* Tb» Vloltlia 
. r "< u,oc r Ceoaralor la protM 


/», — v " u **• uui ana ex- 

hausted by excessive strain 
thrown upon them. Then man 
. gets peevish and cross and goes 
to the doctor. This alwayi , s a 
wise thing to do under the cir¬ 
cumstances, but very often the 
circumstances could be prevented 
vtcrc the cells treated properly, * 1 
• To aid in the proper treatment 
of the cells science has invaded 
the home with a new and do¬ 
mesticated apparatus for the ap- 
, plication of; the violet ray. The 
duty of the violet ray, hitherto 
confined to the-elaborate ar.d ex¬ 
pensive apparatus of the lab¬ 
oratory or - the . special prac¬ 
titioner, is to massage gently the 
-.tired-out cells and' make them 
-...feel good. vjV-*’ 

The violet ray is a first cousin . j 
* of the X-ray,-but, unlike its rel¬ 
ative, it is utterly amiable and 
docile, producing no irritating . . 
effect. For this reason, and be¬ 
cause cellular massage is much 
more penetrating and gentle than 
the common or muscular variety, 
the violet ray apparatus bids 
fair to become as important an 
adjunct to the home as is the 
Victrola. which massages dull 
care away from the mind. For 
example: 

Fox Milady's Hair 
Does milady fear that dandruff 
is beginning to make inroads on 
her wealth of hair. It may be 
due to poor circulation in the 
scalp. Therefore milady removes 
from a neat leather case a com¬ 
pact polished cylinder. In one 
end of this she fastens a comb- •» 

like arrangement. The other jhe 
connects with an electric light | 

socket by. means of an ordinary ^ 

electric cord. Nothing remains - _*l 

for her to do except to comb her 
hair, and from the teeth of toe r -. ' 
violet-ray comb ' tiny ^streams-of , 
electrical activity stream into the^yi ./ ‘-, 

scalp, unaccompanied by apy t ' „ 

sensation and gnetly,. massage‘ *,J‘ 
the millions of tiny- scalp and >* 
blood vessel cells, ®"d even the a v t r- 
blood corpuscles ' themselveb. -' . ; r; 

Thus the dormant .cells, •tint''sTc” *^ 
ulaled to.activity, do their,^uty^-..ri >-*’ 
and cast off the dsndnifl e¥l1 , 
furnishing the propcq 'ppurish- V 

ment (a tnc hiir.V' _V‘' -r. ' 1 


Extract, from "Electrical 

World;'. 


. - For treating various diseases, 
invigorating the. nervous system 
and facilitating the performance 
of physiological- functions, a 
small machine., generating en¬ 
ergies at high-frequencies - has 
recently been developed by the 

VIOI°£& U A n C<,V Chlca « 0 - The 
VIOLETTA generator as it is 

called is enclosed in a-small case, 

and is provided . with various 

types of electrodes for treating 

the scalp, face, throat, etc.” 


Extract from a page 
article, Electrical Review 

u * dvance in *PPlication of 
High-Frcnuency currenU have 

Virir ^-i 4 - h . rou .? h ,he advent 
C<-nY I< ? LE ^ TA High-Frequency 
» modern scientific 
Instrument which does all the 
work of the bulk old-tvoe 
machmea. The compact eo^- 
mem*'?." °- f ‘l 1 -'! Yioletta equip- 
1^*1.. * ■* r !* p,lc * t X of operation. 
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Wliat Pliy 


SEES CREAT FUTURE FOR VIOLETTA 


obtained' by physicians through, 
untry with thei.Violetta in cases 
itism, lumbago., bronchitis,, nerv- 

euritis, neuralgia, goitre, 


."I have had 'excellent results, with' your VIO-.'. 
LETT A and can see the. time when they will be J 
used by nearly all in'the profession'.'! /i ; ", • 
—Dr. J V J. Smith, Reaver'Dam, Wis.. • 

. . > '■■■ : *$'«$»"V<; 

NF.CF.SSARY-INSTRUMENT >'v & 

■ ' I'! ' I - .*. - 

"I like this machine very much, and find it a.very, 
necessary little instrument in my office.” *' 

—Dr. Howard F. Clark,. Stuart,'la. 


VERY, SATISFACTORY" w ' '-ft 

- ' ^ * i - * • %•>' »* 

"About three months ago I purchased one, of -"your 
High Frequency} Generators which has given . 
very good satisfaction:” —Dr; B. G. Wilcox, ‘ 4 . 

545 South Chicago Street Joliet,-.III. i 


INFANTILE PARALYSIS.’COITRE AND 

•'NERVOUSNESS '*>. r V. ; ... 

V ’ ’ ': • 

Violetta High-Fre* 


GREAT RESULTS. IN STUDBORN CASES •. ? 

. -. '. • i.-, ' 

"It is just two months since'-we'’received-your 
Violetta High-Frequency Instrument,.. and have 
given it a thorough trial in the following cases 
with great results: 'Goitre, Carbuncles and Boils, 
Corns .and Bunions . tremoved),].Leucorrhea, and 
Three Cases Uteritfe' Tumors. 'The ’ above cases 
(except the carbuncles and boijs) were of .loni 
standing and are now entirely.' well.” " • • -• 

. ' - , j ' —Dr.-D. J. Hackmahn,'.. 

..0 115 West 4th'.Street,.Ottumwa, Iowa!.! 


'After using one of. your - . 

:ncy Outfits, for the past number of - months: I •« 
pleased to inform you'that I am more than sat- 
. .»;>• . isfied with it. I find it 

. - a great help..an many 

’ rases, especially such 
/ . -*• as Infantile Paralysis,. 

K(u£i * C a s t r Lt i s, •'Goitre,, 

ssas : . 1 L77. l ^ " nervousness,- -■ etc. I 

A fei l •' • /. -I cannot recommend the,' 

• ill; 1 '/High-Frequency- Cur- 

fco.-.IH rc,| L and, more cspeci-- • 

Ok X llV \- : r: ally- your apparatus 

-. • 

^iTl UWn ll 1 f ~ Dr - E - R - -Dunham, 

I 1-lPlll 'V r • 819 Ferry Street. 

1 ’ ‘ ' " V I 1 -Sedro-Wollcy, Wash. 


VIOLETTA INDISPENSABLE 3 

* -.. ?■- ' '.t ■ i!> 

“After using High-Frequency. Current for several 1 
months in a general practice . my results , are 
gratifying to sav the , least and >1' would consider 
this branch of- Therapeutics, practically -indes-*’ 
pcnsabld to ever^ practitioner. The value cannot - 
be estimated in-dollars ■ and cents^'' 1 he . results • 
obtained in a large variety of' cases dead me to 1 
believe the future of High-Frequency .Therapeutics 
cannot be over-estimated at this'writing.” ' ' .* 
—Dr/ E. E. Giltner, Waseca. Minn. > 


tte*«ed ore case with Ozone Generator, 
and the, patient-said it did him more good than 

s",Lv m< A C r l 1 had 6iven ' him - an d as to the 
T j C 7 1 havc temoved several warts with 
it anil hnd.it very satisfactory.”' .- 

TI —Dr. F. O.. Van Winkle, • 

U. S. National Bank Bldg.. Salem,* Ore.' • 


COOD RESULTS IN RHEUMATISM . 

e Violetta has given me some very satisfactory 
ts in the treatments of Rheumatism. Neuntis 
Uterine troubles.” —Dr. H. B. Weaver, 
President Medical Society of N. U, 

• • Asheville, N. C 


RESULTS OBTAINED BEYOND 

expectations 

8,V “ “* * reat Pleasure to endorse your 
/Tti ' Violetta High Fre- 

.' 9 ue "cy instrument; 

7®* VVS ■ * , rc * uhs obuined 

l\\ * re f 4 r heyond my cx- 

// // Pcctations. The Ther- 

7 / // apeutic value of High 

/ M frequency current is 

f ff *s underestimated. 

| ® r ' Carl E. Brown, 

'yVi Marion, Iowa. 


Dr. W. C. Griffin, Cartersville, Ga.. 
he is treating six cases of goitre and 
successfully completed ten cases of 
adds, "I use the Violetta every day am 
get along without’it.” 


(C) Jeff Behary 2019 


28 








(Pack Twrntv-FivB 


VIOLETTA RAYS 


would not be without the Violetta you re- 
■ tent me. It has accomplished some unusual 
s. I would not be wilhdut one." 

Dr. H. J. Moynihan. 

-Box 41, Winston Salem, N. Car. 


1 .ING LEFT IN ONE WEEK. 
”nd° f I reduced it to the sire of a 

er eight treatments twice a week. 
Dr. <5»rl Gruber, Clinton, Jowa. 


"I am more than satisfied with the Violetta. 1 
have used it in two acute cases of Lumbago and 
in four to five-treatments : the patients were all 
right, the first treatment giving great relief. 1 
have also found it fine in other ways." 

Dr. C. A. Border, 

819 S. 3rd SL, Ponca City. Okla. 


ALL PATIENTS LIKE TREA i me. tv to 

beneficial in the following 
l h ‘RCmati;rm7.Paralysis , 

hea, Conjunctivitis an^ n{ lhat a |j m y 

mUjiteftr-Dr. Harry £ Davis, Aurora, Mo. 

GOOD RESULTS IN MANY CASES 
,m.*Neuriti*. Yeuralgia.' In»® n p ;*- p ,n ‘ t| P a ‘ 

%rit »». 


“.Have received a Violetta High-Frequency Gen¬ 
erator and find it does the work'very nicely." ’T- 
—C. W. Hollzmuller, M. D., Farmersville,' Ohio. 

FOOL-PROOF 

“Wc certainly would not be without the Violet'-' 
Ray since we have tested its .efficiency.'’ . 

—Dr. F. M. Geeslin, Brookfield, Mo. . 

•iv • *■ : r 

„ PATIENTS WANT MACHINE AFTER 
• ; ! . • TREATMENT 1 

."Since receiving the Violetta T have used if 
several times on my patierfts .with fine results, so 
much so*in fact that'several of them wish.to know 
if I could get one for them.”- v 

—C O. Zimmerman, M- D-, Oakland, Cal. 


‘ . FOR BEDSIDE TREATMENT ..- - 

„▼ w :|l "say that I have ’used High-Frequency 
Electrical Apparati in my practice for about lcn 
vears whh good results in such cases as indicated. 
Ed have conferred great benefit uoon rnypth^. 
by its use.' ' A few months ago I added a Violetta 
apparatus' to. my' equipment and have fpund_ it of 
much benefit,' especially In bed-side work. where a 
»TtMc-. PS »^*g^^£ ztab< £ ^ 

• v--. *.-,.;i,-. .. 

. i.v.i-O i‘V 

PROFITABLE OFFICE EQUIPMENT 

“It gives me. pleasure to state that my High- 
Frequency Instrument, has given me very satisf.-ic- 
tory rctitlts in a numb^r’of cases. It is far the 
most profitable appliance I have in my office 
equipment. My. best results with it have been in 
cases of lumbago, torpidity'of liver, and bowels, 
venous engorgements as‘in-hemorrhoids. I had a 
case of menorrhagia that resisted -all medical treat¬ 
ment for‘two years which responded promptly by 
using High-Frequency current, ) n . '- 


THE VIOLETTA IS, AS EFFICIENT AS AN- 
X-RAY COIL FOR TREATMENT WORK. 

"I am in possesion'of one of your Violetta Gen¬ 
erators (outfit No. 4) and very much satisfied with- 
the good work and results I get out of it. - I also 
have a 12 inch H. F. and X-Ray coil with resonator 
but get good-enough results with' the«Violetta that 
L am bound to. get dry. cells.. to operate iL and; do 
some-good treatment work in^.the country. ■ *-t 

— L. N. Smernoff, M. D,', Atlanta, Nebr..... 
.' • -. r>‘* 

, ’ ;• RELIEVES PAIN i. k 

"The VIOLETTA is the finest thing I ever used 
to relieve congestion in any part 'of the body, anil 
to relieve pain. Treatments are so pleasant that 

all my patients like it." T „ 

/ . _f) r . G. B. Duncan, Xewanee, Ill. 

TONIC TO PELVIC ORGANS 
“The Violetta is a tonic and a sedative to the 
pelvic organs when given with the. insulated elec¬ 
trode No 7 together with proper spind treatlDWtlt 
Ozone is well known for its germicidal properties 

to infections of the vaginal and utcr l?£: tii 

_Dr. L. E. Barnes. Chicago. Ill. 


WOULD NOT BE WITHOUT IT FOR MANY 
TIMES ITS COST. 

"Allow me to say that I would not be without the 
VIOLETTA- for several times what it' cost me. 
It has been of great help ’ to me in many con¬ 
ditions. Have removed a number , of Warts and 
Moles. Also/aq Epithelioma." • 

—Dr. Robert Roddy, Kewanee, III. 


"I will say that I am. pleased with the applications 
of high frequency current' and have bad good 
results from its use.” '—Dr. J. W. Oliver. 

Douglas Block, Omaha, Neb. 


"I have used your Vio¬ 
letta Machine and found 
it gave satisfaction. I can 
recommend it to any 
one.” —Dr. B. Nicola, 
Box 533. Sigourney, la. 


* J*** the Violetta to my practice daily and have 
found it most excellent for bunions, soft corns be- 
, een 'be toes and general massage which gives 
almost immediate relief to tired and sore feet. 1 
would not be without this instrument.” 

Dr. D. E. Hillinger, South Chicago, I1L 
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VIOLETTA RAYS 


From Drugless. He 
and Sanitarium 


The Violetta is used in leading sanitariums, as well as by the 
largest exponents of drugless healing,' with splendid results as 
testified below. 


HAS HAD QUICK RESULTS 
"I have used the instrument in connection with' 
adjustments in every case with fine results, hut 
have had the quickest results in case of inflam¬ 
matory rheumatism and goitres." 

—Wm. H. Staack, D. C., Rock Rapids, Iowa. 


throat. Coughs, and particularly so in neuralgic 
pains, headaches, etc., in fact there is hardly* i 
pain of the human frame but what it will alleviat 
if not cure." —W. r. PiucbitT 

/1966 Valentine ‘Ave., New York City! 

"My apparatus is working very nicely and I aff 
pleased 7 with it." —F. C. Davison, 

Kelso Sanitarium, Bloomington, III! 
_"\Vc are using the Violetta and have had some 
especially good results." • —T. C. Weltmer. 

Vice President, The Weltmer Institute, 

\ • ‘ Nevada, Mo. 

•“It is just two months since we'received your 
Violetta high-frequency instrument and have given 
it a thorough trial in the following cases with 
great success. Exopthalmic Goiter; Corns and 
Bunions removed; Lcucorrhea; Uteric' Tumor.' 

"The above cases except the carbuncle and boils, 
was of long standing and are now entirely well.” 

—D. J. Heckman, D. C.. The Heckman 
Electric. Sanitarium,. Ottumwa, Iowa. 

"I need the Violetta in my Sanitarium practice 
and feci lost when am without it." . . .. 

•'* •—Dr. James F. Blanchard, 

' SupL Graod Island Sanitarium,. 

Grand Island, Nebr.'/' 

HAS GIVEN <,000 TREATMENTS' IN-'' 1 '.v' 
MANY CASES ' . ? ' '; 

"It is with the greatest pleasure that I ■ send 
you a report concerning the -use of one of your 
Violettas during the past year.. During that time 
I have given about four thousand treatments.with 
the Violetta to an infinite variety of ailments and 
have found it to be the one unfailing remedy, in 
bad cases of neuritis, pneumonia, pleurisy. lum¬ 
bago, muscle cramps,, neuralgia, headaches, and 
for absorption in acute and chronic, disease. Itch¬ 
ing skin and eruptive skin disorders are alike 
amenable to the curative rays of the Violetta. 

"As a tonic stimulant to the nervous system it 
has no equal. 1 

."It is one of the few high frequency machines 
that give the highly, desired, strong yet cool cur¬ 
rents. And it certainly does stand up under 
heavy service. 

"Thanking you for the past years courteous 
service.*'—Ralph Shadduck, D. O., Chicago, 111- 

FROM PRESIDENT OF STATE BOARD OF 
EXAMINERS OF NORTH DAKOTA. 

"Your VOLETTA outfit is very satisfactory, 
and is a great success in every respect, and it gives 
me pleasure to recommend it. I would not be 
without it as it does wonders.” ' ' ' 

—A. O. Henderson. M. D.. D. C., President Board 
of Examiners, State of North Dakota. 


HAS NOT FOUND ITS POWER EQUALLED. 

*T have your No. 4 Generator in daily use with 
entire satisfaction, not only on account of its port¬ 
ability but for its power which I have not found 
equalled in any of the portable instruments and so 
far in but one of the very large generators- I find 
it doing as good work as even machines with a 
large resonator. I am using it in my private 
hospital" —R. M. Johnson, 

The Johnson College of Naturopathy, 

. Oklahoma City, Ok la. 

"The Violet Ray machine I purchased from you 
works fine. It is especially good for loosening up 
contracted muscles."—Wm. Schriehcr, Jr., D. C-i 
• • . Burlington, Iowa. 

“Your Violetta is incomparable when it comes to 
adjuncts in Chiropractic." , 

. —A. A. Hanson, Owatanna, Minn. 

FROM A MAN HIGH UP IN HIS PROFESSION 

"I have used the VIOLETTA in numerous cases 
and found it .instrumental in getting' results where 
most everything else failed. I earnestly recom¬ 
mend it. I have found that in chronic cases where 
results are slow, that in using the VIOLETTA 
quicker and better results are obtained. 

“I find that the VIOLETTA is most easily 
onerated and Can be applied yiith the highest degree 
of safety." _D r . J. L Sharp, 

President Davenport School of Chiropractic, 

Davenport, Iowa. 

r* - .■ -j • v* 

Ft?*!!* ver T 8°°^ results with the application 
ot High Frequency Current in cases of Paralysis. 
Khcumalism and Neuritis, and think it a'great help 
in drugless healing." 

_~K. L, Allen, D.-C., Boone, la. 

I prefer the Violetta for any practical purposes 
to any machine I ever tiicd/* 

C H. Aker, D. M. T., Duluth, Minn. 

A VERY MUCH GRATIFIED USER. 

You have not a customer on your books who is 
more enthusiastic regarding it* beneficial effect 
/V*. upon nearly all the 


ailments that flesh is 
heir to. 

If it could be in¬ 
troduced into all fam¬ 
ilies numberless doc¬ 
tor’s bills could be 
avoided. I have found 
it beneficial in Rheu¬ 
matism, 'Gout, Stom¬ 
ach trouble, Intestinal 
derangements, - sore 


"I wish to say that I am more than pleased with 
the Violetta. I have tried same out very thor¬ 
oughly and find it to be in every way a great 
benefit."—Paul L. Myers. M. D.. Nashville. Tenn. 
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VIOLETTA 

GENERATOR 


Quality Points of the Violetta 


and scientific con- require. No pre 

VIOLETTA in- nical knowledge 

resources of the Violetta, 

f the luxurious 


T HE marvelous 

struction of the 
strument places the 
electricity in the'form o 
Violet-Ray High-Frequency Current among 
the first remedies to consider in more than 
half the ailments that afflict mankind. 

the manufacture of the 


Economy. It uses only % of the amount 
of current consumed by the ordinary 16 
candle power lamp; and operates on any 

current alternating or direct without 

special adjustment 

Description. The - entire mechanism is 
enclosed in a hand- 

B some, highly polished 

hard rubber casing. 
The entire instrument 
weighs only one and 
onc'half pounds; and 
is encased completely 
with the electrodes 
in a handsome vel¬ 
vet-lined seal grain 
carrying case. It can 
easily be carried 
about. 

A FEW LETTERS TESTIFYING AS TO THE 
DURABILITY AND EFFICIENCY OF 
THE VIOLETTA 

"I beg to acknowledge the receipt of the high 
frequency instrument which arrived on Tuesday, 
this week. Kindly accept my thanks in sending 
this promptly. It is a fine machine and has 
already caused admiration. .If at any time I can 
be of service to your company in furthering the 


Every detail in 
VIOLETTA, is gone into thoroughly and 
each individual p.art , 

accuracy' and correct 
finish. ‘ - * • ••• 

For this reason it is possible for us to 
give such a - liberal and ironclad guarantee 
with each instrument The VIOLETTA 
is guaranteed to be kept in repair free of 
charge for a period of one year, but with 
ordinary care it will last a lifetime. Our 
guarantee number coincides with the num¬ 
ber on each machine, the stub of guarantee 
is returned to factory when purchased. By 
this method we have a complete record and 
history of each individual machine. 

Construction. The VIOLETTA is con¬ 
veniently constructed in one piece, making 
it unnecessary for the operator to go to 
any other part of the room to make an 
adjustment. 

Its simplicity of operation. The turn¬ 
ing of a small button conveniently secures 
any regulation - desired. This regulation 
can be accomplished while the machine is 
in operation and enables the operator to 
jOj apply the treatment mild 
or strong as the case may 
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RECOMMENDS AFTER THORO TRIAL 
"l have had a pnoil deal of experience with a 
number of high-frequency apparatua and have 
found them wanting, some in mechanism and 
other* in efficiency. 1 did ndt feel that I wanted 
to present an apparatus to mjr students and the 
profession without first giving it a thorough trial. 
I am pleased to advise that I have found the 
Violetta satisfactory in every respect both in 
efficiency and mechanical completeness. I am 
ordering two more machines, one for Dr. C. 
Strum of .San Antonio, Texas, and another one 
for my own purpose. - . .- I have given it sufficient 
trial to warrant its recommendation.” 

—Dr. J. C. Hubbard, Oklahoma City, Okla. 


1 ... u ALWAYS given SATSFACTION 

' I have recently added one of your Vmi.,,. n 
orators to my office equipment and ha^e tried 
many patients and it hai always viven J.7 r on 
4< I am highly satisfied with the mleh“e * 

you? f L&- i h w^p^ M ^h“i‘.^ 

machine!” m>nnCr ° f «3ThU 

27 Davidson’s Auto Blit., Sioux. £i”' 1% 

nvE years EXPERIENCE 

From our experience during the past five 
that we have done business with you we 
you have treated us very nicely and K th “ 

relationship has been ve?y pleaLnt ” b s,neM 

. .. ~Yvette Co.. New York, N. Y. 

VIOLETTA IN CONTINUOUS USE i - ; 

SIX YEARS 

,'‘ Wc are sending you for slight adjustment a 
Violetta machine which has been used for 
years continually. - We believe that it has stood 
up wonderfully well after the hard usage given U” 
—Theo. Stave .Co., New York, N. Y. 

BEST ON THE MARKET -- *>.-• 

•T have had some excellent results from your 
Violetta outfit, and think it one of the best and 
handiest machines on the market.”. •;> 

—Dr. Sherley C. Lacer, Louisville,' Ky. 


BEST ON MARKET 

"They arc all right and the best machine on the 
market. 1 ', . —C. E. Marquis, Bozeman, Mont. 

A VOICE FROM AUSTRALIA 
"Wc are daily using the whole outfit I brought 
with me and everything is very .successful.” - 
'—J. J. Pritchard, Melbourne, Australia. 


ATTRACTED ATTENTION AT CONVENTION 
“Our meeting from the point of enthusiasm was 
a graml success. The Violetta .attracted consider* 
able attention and succeeded in overcoming an 
unfavorable impression that had been created in 
this section by another apparatus.” 

-Geo. A. Terry Co., Buffalo, N. Y. 

*<. % ■ * -, . - • \ 

. WORTH TWICE AS MUCH 
“I received the Violetta machine ort the 12th 
inst. and am highly pleased with it. • If has even 
been better than wliat I expected it would be. It 
is worth twice as much as what I paid for it.” ' 
—Homer A. Wicker, Washington, D. C. 


a Violetta in Your Own Home 


Machines. As long as they are in our factory—as long as these machines are not in 
your home, you are missing the grpatest health and beauty treat of your life. Why not 
send for a Violetta. This catalog contains as much evidence as wc could possibly crowd 
into its pages to prove to you that Violetta Violet Rays will do more for you than 
medicine and will bring to you the healthy glow of youth and beauty. - 

Think how much more happiness there will be for you in life when you are feeling 
100 per cent perfect every day. Think how much better you can work—how much you 
can enjoy your play. Think how much more pleasant you can be to yourself, to your 
family, to your friends.. >i*‘ • . • ..' • --.v 

If the Violetta were a new machine you could afford to be skeptical, but it has 
proven so siytccssful in the hands of private users as well as in the hands of countless 
physicians and drugless healers, that you cannot afford to let any doubt stand in your 
yNv own light—stand in the way of your own health. 

^ /j| ' Look over the Violettas listed on the following pages. Reau 

dII descriptions carefully and order the one that’ suits you best. 
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VIOLETTA DE LUXE 


This 'is an ideal outfit for the home and 
contains not only the General Electrode, 
Comb Electrode, and Metal Electrode, hut 
also the Ozone Generator No. 28 for Ca¬ 
tarrh, Asthma, Bronchitis, Hay Fever and 
so forth. The Ozone Generator is fully 
described on a later page. 

The carrying case for this outfit is spe¬ 
cially made to contain all the electrodes 
mentioned including the Ozone Generator 
and its various attachments. It is lined 
throughout with satin with a purple ribbon 
imprinted in gold, presenting a very hand¬ 
some appearance. 
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ml® r‘ h .“! 0r _ d j- s . t a S ' ,ecial P ,U K of our own 


very elaborate, the 
>n a highly polished 


VIOLETTA OUTFIT No. 1 

This outfit includes the Violetta Violet-Ray Generator and the General 
Electrode No. I which is the most important electrode of all. 


manufacture, which fits snugl? on the To 
posts on the marble plate. 

7/iij is one of the distinguishing features 
of this two piece machine for the handle is 
detachable and prevents the breaking of the 
cord which is a common occurrence on two 
Piece machines which have the cord per¬ 
manently attached to the mechanism. 

The entire outfit is contained in a very 
elaborate leatherette carrying case lined in 
purple satin. The cover is lined in folded 
satin, having a red ribbon across, printed 
in gold. It is of unexcelled beauty of de¬ 
sign and performance, and presents a very 
elaborate appearance: 

The De Luxe Outfit contains the polished 
wood instrument case, the hexagonal handle 
and cord, 6 feet line cord, body electrode 
and comb electrode, all contained in beau¬ 
tiful carrying case as shown. 

The comb electrode has not before been 
furnished with this ouljiit but we are adding 
it as a special feature 

Violetta Outfit No. l 
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In appearance it 1 very elaborate, the 
coils being contained! in a highly polished 
wood box, cither mahlgatiy or white enamel 
approximately 6x5x4high. The plate 
upon which the adjustment is mounted is 
of pure white marble, all metal parts being 
highly nickeled. 

The handle in which the tesla coil is con¬ 
tained is of polished hard rubber 7fi" long 
and in diameter, very neat and easily 
held with 7 feet of reinforced cord. On the 
end of this cord is a special plug of our own 
manufacture, which fits snugly on the two. 
posts on the marble plate. 

This is one of the distinguishing features 
of this two piece machine for the handle is 
detachable and prevents the breaking of the 
cord which is a common occurrence on two 
piece machines which have the cord per¬ 
manently attached to the mechanism. 

The entire outfit is contained in a very 
elaborate leatherette carrying case lined in 
purple satin. The cover is lined in folded 
satin, having a red ribbon across, printed 
in gold. It is of unexcelled beauty of de¬ 
sign and performance, and presents a very 
elaborate appearance. 

The De Luxe Outfit contains the polished 
wood instrument case, the hexagonal handle 
and cord, 6 feet line cord, body electrode 
and comb electrode, all contained in beau¬ 
tiful carrying case as shown. 

The comb electrode has not before been 
furnished with this oufeit but we are adding 
it as a special featurq 


VIOLETTA OUTFIT No. S 

Especially for Physicians’ Use 

This outfit is very practical for physicians' use anil contains Vaginal Electrode, 
Rectal Electrode, Urethral Electrode, Metal Electrode, Eye Electrode, External 
Throat Electrode, Comb Electrode, and Body Electrode lor general use The One 
Piece Machine is preferred by physicians over other makes because it is unneces¬ 
sary for the physician to leave Ills patient during a treatment since the entire 
adjustment is in one piece. Furthermore, in the use of Orificia! Electrodes, merely 
insert the proper electrode anil by using the Metal Electrode No. 6 in the machine, 
make the contact with the metal cap of the class electrode. All of our electrodes 
will fit this machine since they are intercnanjtcahlc with all our types. For 
physicians we specially recommend in conjunction with the use of this machine the 
Oxonc Generator No. j5. 


Vloletta Outfit No. 7 

This is an ideal outfit for the borne and 
contains not only the General Electrode, 
Comb Electrode, and Metal Electrode, but 
also the Ozone Generator No. 28 for Ca¬ 
tarrh, Asthma, Bronchitis, Hay Fever and 
so forth. The Ozone Generator is fully 
described on a later page. 

The carrying case for this outfit is spe- 
c»ally nude to contain all the electrodes* 
mentioned including the Ozone Generator 
and its various attachments. It is lined 
throughout with satin with a purple ribbon 
imprinted in gold, presenting a very hand¬ 
some appearance. 


VIOLETTA OUTFIT No. 7 
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VIOLETTA RAYS 


I Pace THirrY-Tanr.e 



Cautery ard Diagnostic Attachments: Beside, 
tile various forms of High-Frequency current* 
which the Multifrex produces, it is equipped with 
Cautery and Diagnostic attdebments. 

Cautery: The. Cautery attachment is composed 
of a Cautery handle of our own design,, a platinum 
knife, and special heavy • - 

The Cautery handle 


High-Frequency gen- 
lesign, have shown 
It was left to 

_ w _| study and con- 

suUlion ^with prominent _ electro-therapeutists to 
produce the Multifrex. -V" ' 

Special attention has been given to the different 
High-Tension discharges. .By special and unique 
arrangement of capacities, windings and resist¬ 
ances, the standard electric current of 110 volts 
A C or D. C. is transformed to a great variety of 
high-pressure currents »t varying frequencies. 
Since the science of High-Frequency has become of 
such imporUncfc-a certain classification of the dif-. 
ferent High-Frequency discharges which vary in 
wave-form, pressure and .volume was made v This 
formed a period of extensive and. elaborate ex¬ 
perimenting from which emerged the Multifrex. 

High Frequence" Currents: • The vibrating 
spark-gap allows a great range of current intensity. 
A selective switch allows. - the production of three 
separate and distinct Jfojrms ' of High-Freouency 
current. On the first-"step a pleasing mild flow 
can be obtained.:-' This-form of current is especially 
suitable for eye, ear, nose and throat work. ' On the 
second step a powerful 'stimulating spark is pro¬ 
duced, suitable . for Lumbago,- Partial Paralysis, 
Rheumatism,’ etc. - ' • 

MuLTt-FirxQUENdr Currents: On the third step 
Multi-Frequency-currents are produced which cause 
a Faradic sensation in'combination, with High-Fre¬ 
quency. This can be varied from slight to strong 
muscular contraction. These Pscudo-Faradic Uni¬ 
polar discharges are of the utmost importance in 
treating Partial Paralysis, Chronic Muscular 
Rheumatism and causing reflex action by spinal 
application. They are a profound stimulant to cir¬ 
culation, elimination and secretion. 

Owing to the High-Frequency oscillation carrying 
the motor-waves, this form of electric current 
Possesses great advantages over either the simple 
High-Frequency or plain induced Faradic current. 

finds its application as a substitute for massage, 
(High-Frequency oscillation causes a “cellular mas- 
sage ’) as an aid in the absorption of exudates re¬ 
sulting from fractures, sprains, in the relief of 
**J' rheumatism, neuralgic pains, etc. 

The Multi-Frequency current, is a new modality 
and is not contained in' any other instrument. 
V%hen stubborn cases do not yield with High-Frc- 
quency alone, this combination opens up a new 

nri7l,i 0 It tr 5 a |, ment wl'ich in numerous cases has 
produced wholly unexpected and gratifying results, 
z High-Frequency handle is also an added 

SSbnV i P J aC i n K, a Is?* eoa in the 

SSSt 11 * molded hard rubber handle, no uncx- 

Sf th d e hs^| Can 4i mp {r0m the cord or a ny part 
electrLt^fifJ- u-5j n !.* C -' socl< et in which the 
th^lfnr^ fit i- lS "" be dded in solid hard rubber. 


For the last aix years 
ators of whatever nature or 
, revolutionizing improvements, 
r many years of_ experience. 


is composed 

. - 4 

gauge reinforced wire, 
ine cautery Dandle is equipped with a thumb 
switch and the heat of the knife is regulated by 
means of the adjusting screw and can be heated 
from a cherry red incandescence to white heat. 
The results obtained with this attachment are of 
coual value to the expensive cautery transformer 
selling in itself for $30.00 or more. It-is employed 
in the removal _of diseased growths from various 
parts of the body. v* -/ ;v 

Diagnostic Lamp: The light for the Diagnostic 
Lamp is produced by means of. a special resistance 
umt .separate from the other mechanism, thereby 
effecting a steady bright white light with no flicker 
whatsoever. . ■ - _ 

' Description: By exercisiW'great'mechanical in¬ 
genuity the entire outfit-has been-made to occupy 
about half the space of other box-type machines. It 
measures only 12V4"x6%."x6^4^. and - weighs 7 
pounds fully equipped .with all-attachments. The 
entire outfit is contained in a heavy caratol covered 
case,- handsomely lined with purple velvet. AH 
metal parts are nickel-plated, the. entire outfit being 
very elaborate in appearance. 

With the three capacities of the High-Frequency 
current, the Cautery and the Diagnostic Attach¬ 
ments, the Multifrex covers a wide range of use¬ 
fulness and makes a very valuable asset It is 
superior and different in design, efficiency and're¬ 
liability. It embodies in a very compact form the 
advantages of very expensive apparati. 

We present the Multifrex, a most perfect fool¬ 
proof apparatus, giving a dependable and safe 
machine which has proven its success • and dem¬ 
onstrated its great value in bringing quick results 
in all cases where High-Frequency in its different 
phases can and should be used. 

Equipment: The following electrodes and at¬ 
tachments comprise the equipment of a Multifrex 
outfit A-l: 

1 Body Electrode. 

1 Insulated Prostatic Electrode for rectal- and' 
vaginal treatments. 

1 Insulated Urethral Electrode for bladder, car, 
nose and throat. 

1 Figuration Electrode. 

1 Metal Handle for indirect treatment. 

1 Hard Rubber High-Frequency Handle. 

1 Cautery attachment complete with platinum 
. knife. 

1 Diagnostic attachment complete including bmp. 

All contained in a handsome carrying case. 


. C , X *5 l y as .described above under Type A1 with 
~ 11 conbm s one body electrode and docs not 

q ipment for cautery and diagnostic work. 
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I’alcnt Pending 


Our Newest Product ' 

Appreciating the demand for a lower priced Violet-Ray machine, we have 
now developed in. our laboratories The Baby Violetta. 

As you will note this is a neat and compact apparatus. The magnet coil 
and adjustment is mounted in a handsomely lined and covered carrying case, 
size 10"x5^"x3" with beveled edges and nickel-plated hardware. 

A specially constructed Tesla coil is contained in a very neat handle com¬ 
posed of highly polished insulated hard rubber and is shock-proof. No spark 
can jump from cord leading to this handle. In size it is 8" in length and 
m diameter. . • . • ' . ,. 

Unlike other types of low-priced machines, a great deal of attention has 
been paid to construction and assembly. As you will note, the body of the 
instrument is composed of molded composition with metal inserts, insuring not 
only perfect assembly, but also a finished and handsome appearance. 

It is equipped with 7 feet of cord to lamp socket 
/t\ and 6 feet of heavy cord to the handle. It is furnished 
filJ complete with carrying case, cords, general electrode 
llj and yearly guarantee. 

* Weighs complete 3 lbs. Guaranteed for one year. 
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Tlie Baby Violetta-—T 




^•';The : '3aby, Violetta Type B is a new departure; in .Violet-Ray instruments^ 
For the fir^t^imeha-VioletrRay machine is:-equipped ; <with an -index)', and. the 
strength. of.rcyVfent'rcan be'adjusted to “mild,” “.medium”.* or “strong.”. By 
means of ^ccentria contact points which control the index we are enabled to 
gauge the amount;';qf current which is shown on the index: . We have these 
featur.es patented .and they therefore can .not be found on any other make. 
-..‘..The index agrees with our chart of instructions which shows when to use 

"mild,” “medium , Vof:- u strong”, currents, ■' 

:♦:*• • •• • i , ; * ■ 

The Important Features of Baby Violetta Type B are as Follozvs: 

* .1. .'Equipped:with index as mentioned. 

2. Adjusting Knob on top of panel. 

, 3. Handle * 


can be separated from rest of instrument and is equipped 
with'2 pin composition plug of our own manufacture. • 

Specially constructed hexagon handle of beautiful design. Light 
in weight and convenient to handle. 

Specially constructed. Tesla coil to fit * 


handle. 

Formica panel, indestructible and highly 
polished. . 

s also equipped with all the special features of 
•e B outfit and all other improvements in the 
manufacture of our instruments. 

-arries our regular one year guarantee. 

/vill not operate on other than 110 volts. 


minminnnnmin 1 


mmuimmtiwvHmutMijniu! 
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Pack Thutv-Six] ^VIOLETTA RAYS 

. in —— 

TKe VIOLETTA-Type C '. 


The’ magnet" coil and condenser of live Violetta Type • C machine i; are’ 
mounted in a special die molded base, and are incased in a rigid vertical tube, 
the top of which is closed with a handsome highly polished die molded cover 
on which is mounted the adjusting attachment. All molded parts, are made of 
a strong and durable’composition and, on account of being die molded, are 
accurate and uniform, insuring a perfect machine. Height, 4 ]/z inches;'diam¬ 
eter 4 inches. Six foot cord and plug furnished With each machine. 

Our efficient Tesla coil is contained in a very handsome highly polished 
hard rubber handle, hexagonal in shape, with a spiral spring to prevent 
breaking of cord.’ 

. 4 V * * • 

Only Low Priced Machine Which Accomplishes Results 

i he only low priced machine on the market thatWill really accomplish the 
marvelous, health-building results possible through the 
scientific Use of the VIOLET RAY. An electro- 
medical apparatus heartily endorsed by physicians and 
beauty specialists everywhere. 

Not a toy; not something to “tinker” with; a really 
effective, beneficial application of the Tesla discovery. 
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[Pack Thtutv-Skvim 

iinuimitittiiiiiim^iiiniiiiiininu'iwuniiiiiiiiiliiinairaiiiiiitiiuiiiiiuin^ uniiiiiiniii-'.'iiuiiiniimiinuiuMuiuuiiiiinniifliniuiiiflMMM 


The VIOLETTA.—Type Cl 


lhis instrument is the same as Type C only encased in a very handsome carrying 
^. s 5 outside with heavy caratol, corners beveled and edges creased. Lined inside 
wi 1 rich satin throughout. '1 he case is so constructed that the instrument and handle 
. >n constructed compartments. The electrodes are contained in a removable 

JfT w , , “'the cover as illustrated or can be removed and placed in main section 
following clcctrod* ' tray * S construct cd with special comparIntents which contain thq 

Body ..electrode for general work. , . 

Comb electrode for scalp or body. 

External throat electrode. 

Eye electrode. ' 

rj.. . Metal electrode. ‘ ’ . 

electrodes'" SC Can lurn * s ^ C( ^ without electrodes to carry Type C or any choice of 

tray^conip[ct'' U ^ CS a ^ electrodes shown in handsome satin lined case with removable 
C2. V 


, v c T "^‘i dc5 ^ C: T ryi »K casc without tray and one body electrode.'' ' » 
. . es body electrode but without casc. Enclosed ill special cart 




Qtmcu- 


pccial cardboard carton. ' 


.. a 1 fT.’ * 
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.ary.- cells connected Tj 
cells can be obtained 


*n* series. Dry 
l;’at ^ny electri- 


cost. 


Portable Battery Outfit No; 6 

For Use Where No Current Is Available 

,< if-* 1 . This' s an ‘deal outfit for use where 
•; . .^ commercial current Js available. 
y and has been found Suitable for all 
/■' k " ,d . s of treatments." .This outfit can 
>' ‘ “ bc operated with ,10 ' to 12 standard 


:.vr-.-n W 5.: hav ’ c alsq/iMtrjectcd a special 
1 V storage battery containing 5 cells to 
^.' '•?P c £ ate ,>^ outfit. -By using Ihis 
Storage. baUery a saving in'the cost 
viP/ operation is aipparent as no'rc- 
^new^ls are neccssaryjand can-be"re- . 


: l 


The complete cells are contained: in. a cara-v'T^^ 
to! covered^carryihg case.v'bnd / weigh : '372.'' •'* - : - 
lbs. It has a substantial; strap to aid '' 

portability.*'^; >•; 

- ' 

The spark length of the High. FrequencyV 
applicator call be regulated .'.to any degree- ' 
from a.mi Id adjustment for facial and .scalp j'. 
treatment to a strong stimulating.spark for '• 
rheumatism br for any other treatment ;t 
where deep penetration is necessary. -The 
frequency of this apparatus is. extremely.? 

•"gb, giving .painless treatment.' The re-' 
suits obtained being equal to those obtained 
with the standard 110 volt machine, as it is 
specially, constructed and adjusted to oper¬ 
ate on batteries or 
storage battery in¬ 
stead of the light¬ 
ing current. 

This is the first 
time that the High 
Frequency current 
has been succcss- 




a i e 




Storage Battery 

This storage battery is made especially to oper- 
~.c our Oattcry Outfit No. 6 and contains 5 cells. 
Its capacity is 20 ampere hour producing 10 to 
12 volts. Will run in connection with the instru¬ 
ment ten hours at full charge. Can be recharged 
at small cust in any charging station. 

The plates arc very durable and the battery will 
last from six to seven years.. 

It is 37 lbs. in weight contained in a very heavy 
caratol covered case with an extra stout handle 
for portability. 

Size—11" high 17” in length and Syi” wide. 
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No - 6 Mcta l Electrode.—This delivers a 
strong current and is excellent for general 
tonic and where constitutional effects are 
desired. When held by the patient, there is 
no muscular contractions, merely a sense of 
warmth and glowing permeating the entire 
oody.- The current can also be drawn to any 
part of the body by using the No. 1 elec¬ 
trode or the fingers of the operator. 






Mtti mm i mm iiw 




No. 4 Spinal Electrode.—For all Spinal 
treatments. Arranged so that it fits over 
both sides of the vertebrae. For Reflex 
Spinal action, use the Metal Spinal -Elec¬ 
trode No. 30... 

No.-5 Throat Electrode.—Designed so as to- 
fit, over the neck. Very excellent results- 
have been accomplished with this electrode 
in Goiter, Tonsils, Double Chin. Any ex- . 
cessive formation are eliminated. 


Additional Violetta Electrodes 


Our glass electrodes are made of special imported glass to stand sudden contraction 
and expansion due to heat. All our electrodes are protected with metal caps, which doubles 
the life of the electrode. Each electrode packed individually in specially constructed carton: 
H e also make special electrodes according m «.».r ««•« 

No. 1 General Electro.de.—Used for facial 
and body treatments, and for any surface 
application. This electrode is constructed 
in such a manner as to prevent the current 
from heating, which is likely to cause it to 
break. For this reason it will outlast other 
makes of electrodes. 


No. 2 Condenser Electrode.—As the name 
implies, it condenses the current, and pro¬ 
duces a strong even flow; also generating 
electrical heat which is very desirable in 
deep seated cases. Used for Rheumatism, 
umbago, Neuritis, Neurasthenia, Skin Dis- 
v „ses, Etc. : This Electrode can be used in 
place of the No. 1 or No. 6. 


No. ^ Comb-Rake Electrode.—Used for all 
scalp treatments; Falling Hair, Dandruff, 
Gray Hair, and for stimulating the hair 
cells. 
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The advantage of insulated tubes 
is the fact that the current may be 
introduced without loss into the 
tri/ice of the body. In using 

plain electrode for an orifice, 
much of the current is lost 
at the first point of contact. For 
instance if the prostatic gland is 
being treated with the plain elec¬ 
trode, much of the current is drawn 
-off at the opening of the rectum, 
but if the insulated tube No. p, is 
used, the current is conveyed to the 
desired point without loss of cur¬ 
rent. '" ' 

Electrodes should alxvays be in¬ 
serted before current is. turned on, 
and turned off before tube is re¬ 
moved. ‘ : 

•; «•••’- • ... 

No. 7 Special Vaginal Electrode.—Made 
with perforations so that ozone niay be 
generated within the vagina. Used for 
ovaritis, leucorrhca, vaginitis and all 
pelvic inflammations. 

• • • » - ... • . i > - * .** 

No. 8 Vaginal Electrode (without per¬ 
forations). 

• . * * * 

No. 9 Prostatic Electrode.—Designed so 
that it fits directly over the prostatic 
gland. In many cases this electrode can 
also be used for vaginal work in place 
of No. 8. . - • * , 

No. 10 Internal Throat Electrode.—Used 
for tonsilitis, hypertrophy of the tonsil, 
ulcers of the tonsil, etc. 

No.- 11 Nasal and Ear Electrode.—Used 
for rhinitis, nasal catarrh, etc. Same 
electrode can be used- for uterine 
work. .f’ 

No. 12 Urethral Electrode.—Used for 
cystitis, strictures, gonorrhea, etc. 


PLAIN ELECTRODES 
No. 13 Vaginal Electrode. 

No. H Rectal Electrode. 

No. IS Throat Electrode. 

No. 16 Nasal Electrode. 

No. 17 Urethral Electrode. 

No. 18 Eye Electrode.—For stimulating 
the optic neryc, and any Eye troubles. 
Treatments are very pleasant and ben¬ 
eficial. 

No. 19 Spatula or Tongue Electrode.— 
Used in place of the No. 1 in crevices 
of- the face or body, or where No. 1 is 
too large to use. 

Nu. 20 Cautery Electrode.—This has a 
platinum wire scaled ini the glass. For 
removing warts, moles, or growths of 
any nature, it cannot be excelled. 'Very 
seldom is it necessary to give more than 
two treatments, most often one applica¬ 
tion is all that is necessary. 
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Violetta Ozone Generator 


Ozone which is'purified by passing, thru the inhalant mix-' 
ture provided with this instrument. The inhalant is poured 
into the receptacle, and when the rubber bulb is agitated!- 
the Ozone-bubbles thru this mixture and is inhaled in'the ; 
form of a .vapor. 

-t.;. ;When using the Ozone Generator, support the VIO - 1 
LETT A -on a table so that it will not roll and insert the 
Ozone Generator the same as any other electrode. The i 
hand must be in contact with the glass stem of the Ozone 
Generator as in the illustration on page 13. J 

. .‘The Ozone permeates every cell in the lungs, destroy-- 
ingany germ life and soothing the inflamed tissues. For,' 

Anemia, Hay Fever,-Coughs, Catarrh,-Asthma, Bronchitis, > 

Insomnia, Nervous Debility and Tuberculosis of the Lungs, ' 

•" v.o-?v »»•-.* •'» .?•!-. • • •' : - 1 

there is no better treatment ?, 

The treatments are exceedingly agreeable and reminds 
one of a trip to the pine woods. , . . 

*• Price complete with all the attachments-and 1 ounce 
t?ottle of the inhalant, in special packing carton. 

• YtW ■ ■ -'i f . . :r— 

' CHAS. S. NEISWANGER, M.D.: - 

\ tf \ ' V. ■- ^ , ■ • * • **' T * . 

“Ozone acts as a powerful antiseptic with diseased mucous surfaces, con¬ 
sequently its beneficial action is quickly'apparent in the treatment of bronchial 
and laryngeal.affections, catarrh/ hay fever, and all diseases of the respiratory 
organs. .When'inhaled it-hastens the ozidation of the blood corpuscles, and 
by producing a feeling of well being in the patient is of great value in neuras¬ 
thenia, melancholia, hysteria, psychologic impotence and other neuroses.’’ 


Patented Apr. 26, 1921 


NOBLE M. EBERHART, M.D., PH. D.C.L 

Indications. In one sense of the word, since oxvrren is so 
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VIOLETTA RAYS 


Patent Pending 


ijvicuirr 


,:J /:-• V y .- For Export Trade • ’ ' * V *’’ ' 

We manufacture the Violetta Generator for other than standard lid volt current, 
vcver our standard 110 volt machine will operate on the following voltages • and 
cs when used with a resistance unit:"'' 


200 Volts 50 Cycles A. C. or D. C. use 400 Ohms Resistance 
200 “ 60 “ “ “ “ “ 400 '' «* 1 • -" <4 • 

220 " '60 “ “« . 44- 44 400 • u 

240 “ 60 “ “ ** •< 45Q - «4 « . .. 

250. 11 . > 60 “ “ “ ‘ “ 14 enn «< . »4 •. 


(Vhen ^ordering these units specify screw or bayonet type-of plug. 
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VIOLETTA RAYS 


[Pace Forty-ThieSs 


jBeauty Specialists Sa 


“We Are very much nle*sed -with the VIOLETTA 
and we give more VIOLEITA treatments, both 
acalp and facial. Rhan any other; having almost 
400 ticket*'on file at the present. time.” 

_Mrs. McConn, Mgr., Cield-Schlick, St. Paul. 

-i :!•:><■ '• •• 

"X have’ used the VIOLETTA for nearly a year. 
In Neuritis and Nervous headaches have had very 
■good results.’v Have removed warts and moles with 
success. Cannot sav too much.- in praise in the 
trcatmcut of the scalp.” —Mrs. Mary Cilgcr, 


., ’• Totrs of th. *5th to I>»r4, «n4 •• per your raei.it n art tare.U* «o- 

olala, list of Ik. stores In sbleb •* opsrsls our mrtous OepsrVssn'.s atioslns sppj 
UM toour.t of o*cnlr»» «c ia• In »*d«. 


iOliliMo for tfca fast eight ta.ou onllra 

**=• m vo U»ir efficiency »nJ durability to 


The c. O'Veil Co., Alar on, Ohio .«,* 
Bogs* & euu; r». ••••• 

ll«wt A Co., BalUacra, Id. 

Blooaln£dolo*a, Kea fork City ••••• 

tU H. Tfclto Co., Boo ton. Mom. 

Tro Kooland Dry Goods Co., Bridge po< 
Frederick Looser A Co., Inc., Brook. 

Uendel Brothers, Chicago, Ill. 

The Koj Coapeny, Cleveland, Oblo... 
Tie J. L. Hudson Co., Detroit, tier., 

CisJxl Brothers, ttz* York City. 

• ISO, Sell* A Coapony. Hartford, Coi 
Coho© krsllan, Jacksonville, Flo.. 

Kiln**s, K«m;s City, Mo...... 

Oullock's, la Angeles, Csl.. 

B. LoesniUls A Brea., Loaphls, 7am 
Clabel Brothers, HllssukM, ?!•.... 
U lanes poll■ Dry Goods Co., Ul&noapo: 
L. ftslerjer A Co..*Ueeark. JT. J.... 
The Eds. Lail»y Co., Urn* (Uvea, Com 
Umi son Blanche Colony, Moo Cr loans 

Lord i Taylor, E»e York City.. 

Glabel Brothers, FhlUdslphlt, 7a... 
The Boscobsua Coapsiy, Fllteburg, Pi 
LsjlT-. clisner* Out lot Cceptry. TrotU 
Forbes A '3*1 lace, Sir lr^ field, Uses. 
Feaou » A Serr Ca., St. Louie. Co.... 
Field, Gctvltck A Co., St. Fool, Mlof 
S. Eojiji Sees Co., laMLngtoo, D. C-. 
betftol a A LcAsy Co., Cor cosier, Laos 


Many women have Violetta in their own home and 
can give these beauty treatments at j 

their own convenience. ** J 
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Pack Fowty-Fouk] 


VIOLETTA RAYS 


The testimonial of an .- 

expert .in retard ■ to „ 

design. workmanship ' , . 
and efficiency. » * 

*‘I have received the c> fS , 

Violetta High-Fre- \~, y 

quency instrument and T \. 

find it to l}e excellent .■ j t , 

in' design and work- ' /vi'?' 

manship. Its efficiency : ••' 

'and output are suen ■ >." v»'<y. Cl t/- 'agr . 
that it is very, prac- •'nvlk'v^t*' 

• ticable, and its - range "V.'-l V 

• of • usefulness is iv l_ _ 

greater than that-of A * ' ) i 

any similar machine I ■ ^. 7 ?f -,^T. 

know of. - It has al- The Violetta Is -so 
ready demonstrated r. easily used and so ben- 

its value in several eficial in results, that 

cases where a device every woman should 
of this, kind is cm-make -it a part of her 
ployed.” boudoir equipment. The 

II. Jt. Van Deventer, Violetta is unusually. ef- 
Enginccr Attorney, • fective in the treatment 
, Sumpter Electric Co., of goitre and other throat 

Sumpter, S. C. affections. 

"I do not tjuite see how I can get along without 
the Violet Ray machine as I know that alt of my 
customers so enjoy having it used on them that 
I fear if I should be 'without one I would have 
to close my parlor." • —Minnie Ma Lab re. 
Ancon, Rcpublica de Panama. 

From the largest ' J ^ . 

establishment of its 
kind. < 

'*"Wc beg to advise --•*•- » ;JTt «• .. 
that we. have been Jj. / 

using the. VIOLETTA \ J^/ 

Hijgh-Frcquency' ma- jr'w/ 


SIMPLE, COMPACT. DURABLE. 

"I find the VIOLETTA the best, instrument of 
its kind that I have 'ever used, because of its sim¬ 
plicity, compactness, and the case'.with which it is 
operated,'and iti'dutabilily:"' ' '*' 

v —Gcrvaise Graham, Stevens Bldg., Chicago. 

. . Si * 

. FOR LOWERED VITALITY -. 

.; • .' J . , • -' 

M. Barnett, Mcadvillc, Tcnm, writes: 

"I am well pleased, with the Violetta. I find it 
especially good for patients with a lowered vitality. 
I intend ordering some'more of the applicators in 
the near future.” \ VV.; 


chines for more than A Tt\ 

one year in our estab- IH - 

lisbment, and have *\ ' 

found them .-entirely Imyf ) 

satisfactory in every GlO^. \J|J|L 1 __ 

way. We have about" 

S 1 ,he c?„,SC W/Wt v !tr^ 

use,‘daily and we-are ' — 
very pleased to-inform you that! we have had no 
difficulty since we installed them. They have given 
us perfect satisfaction.—E. Burnham, Chicago. .^ 

"I have been using one of the Violet Ray outfits 
in my shop three years and they are all right." 

—Major lheo. Parker, Jefferson St, Danville, Va. 

"I have opened, up in a line of work, where I use 
this instrument constantly, and I must commend 
it in the highest terms." 

. - —Mrs. G. L. Rogers, Lynchburg, Va. 

. -1 • : \ ' . _.- ■- 
"I have done wonderful things with my little 
machine." •« —Ida L. Traer, Burlington, la. • 
"Finest thing I.-evcr used to relieve congestion 
in any part of the body. It also relieves pain so 
quickly that all my patients like it.” 

—Dr. G. B. Duncan. Wewanee, TIL 


ENJOYED BY ALL PATIENTS 

-e found the VIOLETTA'excellent in my 
It has many desirable features It is easily 
. /*' • > i- «PPl»ed and most ben- 
V.'.-. 7 eficial in results. It 

Vv ^ refines the texture of 
’. the skin 'and is very 
effective in removing 
j7Y'V>' *Ci; .'Soreness of the glands 
V^l-'ll "'Xi X -of the neck and about 
. . .. the ears. .Have found 
II '* ® ne for removing 

7/jKn HI * ny deep seated sore- 

* ness °f internal na- 

SiflK? . , ture - Its use in scalp 
■ ' treatment is splendid. 
° ne very desirable 
tt-tT feature about the 
( VIQLETTA i. tM 


What Electrode No. 20 
does. ' • 4 

."Have removed warts 
and moles with success." 
. -—Mrs. Mary Gilger, 
Green Bay, Wts. 


Violet.- Raya'.’ ai 
easily, applied ' tha 
can read while the 
ment is' taken: , 
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IPaou Fouty-Fitk 


VIOLETTA HAYS 


What. Home. Users Say 
About the {Violetta • 


EX'^riti'any of ‘ fhese - people.' .Ynd they yr.ll.be, 
?lld to rive you any information you may desire. 

thousands of other. M { whom -we can.. 
«fer.moncthem are »m ofum most prominent 
business, profttai^naj, and .public men. 

surprised 5fcS&8“ oiTs ..?? E 

•T am more than satisfied with result* *“ the 
application of High-Frequency Current. I have 
been perfectly surprised at the cures .1 have been 
able to make. For .instance, in a cay of pleurisy, 
when the water persisted in the pleura and the. 
doctor could do nothing to absorb it, and the 
temperature of -the: patient' we n t up every after¬ 
noon I used your little VIOLETTA at the bedside, 
and in two days I had the temperature normal 
and in two weeks the pafient was able to be up. 

I have cured two bad cases of water around the 
kneecap when the physician thought it would be 
necessary to put on a piaster-cast which meant a 
stiff knee. . In both cases I had the vyater ab- 
; ! •• aorbed, the pain gone 

• and ''patient walking- 

jK°l about with, comfort 

. , , /x W v and without a' cane 

'\Af in''two weeks. - To 

IVfc those who know what. 

-fj V ^ Wi\ this trouble means the 

,\fl .cure is like a miracle, 

y \ \ 11 ’ •' _ ~ "For' • indigestion 

lT J m Lyfl w-' | :—- there is nothing to 

\irSCui/£^Lf3cSs : T~. -L - equal it if ( properly 

tw ? U*> a & 


too much for it.” —Trixie Frigania. 

i ' , . .. i. , - 

"•Wiu say that this instrument is curing'a very 
severe case of erysipelas which failed to respond- 
to > extensive treatment by physicians.- - Our cus¬ 
tomer is very enthusiastic as to its merits." 

—Marshall Electric Co., Marshalltown. Iowa. 

; "Have given'’your Violetta a thorough trial and it 
has proven- very satisfactory- Can use another 
one in my work. Send outfit No.' 1 with electrodes 
No. 4 and No. 6. Please rush this order and send 
it to'me at'5018 Western'Ave.V r Omahal" ' 

—Capt. H. L. Ankeny, unjoin. Nebr.. 
*'«i - i- ••.![ -.*»• Vi'., -' 

"Am very well pleased with the i Violetta and I 
.have already gotten a great deal of benefit from it," 
—Fred Ward; Sylvan, Minn. 

“Impossible to get along without'one..and pleas, 
rush order." " —Mrs. Pearl Niland. 


Mrs. Pearl Niland. 
Box 32. Kitlanning. Pa. 

‘ * ,1, .1 i - ", l.l 

“I told several parties how much it did for me 
and they wanted to try it so I demonstrated to 
them. I am at the present time treating ten dif¬ 
ferent parties every day and most of them want to 
get'one for themselves/ 1 ■—G.' O.' Echlin. Milton, Pa. 

. "I think its grqaL- I like the Violetta just fine.” 

—H. H. Mork, Seattle, Wash. • 

' » Ls*. I T * ■ 

"Wc luve three ot. 1 your Violet Ray machines and 
we cannot say enough for the wonderful work 
they have done." 1 —T. B. Trevor B. Pike; - 
'/ • : Christchurch,'New Zealand. 

ACHING BONES , 

A severe cold frequently leaves aching bones 
behind it which causes "more suffering than the 
original ailment. Bradford Howard,. P. O. P.ox 
499, Watscka, Ill.,.'obtained relief in such a case 
by the- use of Violet Rays. He writes: “l am 
delighted with the VIOLETTA, By using it I 
relieved 'a severe case of aching of the bones 
caused by a bad cold and find it generally soothing 
and stimulative.". < 

"We are very much pleased with the instrument 
and find it quite useful in many cases." 1 

—C. B. Hutchinson. Duluth, Minn. 

“Some time ago while in Seattle, Wash., I pur¬ 
chased one of your 
Violetta machines. It r*r vl® 

Ijas been the admir- / ^ iW‘ 

atiqn of many of my ft wR 

friends who have accu ,\s» 

it. I have two friends . iT/n- 

who would like to . k .. 

purchase a Violetta." (Tl 

—Bruce Evans, /V-lj V \ 

Bluffton, Ind. J ~ ’ \ 


' ^7 ill ■•'/’from you I left with 

|Rv^Wf/ y,I v* .. friends, in .the east 
i II v'-B -and I need another. 
Head what users!say about One I sent to my 
the treatment of water on .niece, a trained nurse. 1 
the knee with Violet Rays, in Port Arthur. She 
j.,, • . ,. . . wrote me recently 

mat the machine lias given .perfect-satisfaction in 
every way. —Mrs. ,.E. Coatcs-Colcman, 

■' v ' v ; y 224 Smith St.,: Winnipeg, Canada. 

r > -*'• WATER ON TjEIE KNEE 

A tribute to the efficiency - of the Violetta in a 
knee is paid by J. Mary 
Tompkins, of 44 • Fairgrove-'Avc., ' Pontiac, Mich., 
that the-Violetta had given 
coniim" 1 !U a ts ln rheumatism and falling hair. 


. ■» using me vioicita maemn 

rff," e 1 a 7 3r been cured of water on the knee join 
alter being crippled for years." 

writo: Mr *', Hc!ene Bri Sg*. . Spokane, Wash 

w^Mn^ h “ dpne rae Jot* of : good as I ha. 
^ L!ri y f?! 1 wa, *r on ‘he-knee." This lidv 


““Wne ^r ip in ,n awf ul "hip.: 
' “ ltl1 my machine on her'and if helped 
aer most wonderfully so she must have one!" 
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Face Forty-Six] 


VIOLETTA RAYS 


le Instructions for tl 

J ^ '• ^ * * ( > 

.of All Instruments 


IiE technique here given is that used 


in cases where the par- 
A ticular. disease in question has been'quick to respond to'siich 
treatment, po\vcyer, with, continued use of the apparatus, in¬ 
dividual technique is quickly developed. ' 


If a sedative effect is desired, keep electrode in contact JIf 
stimulating* effect is desired, hold electrode away-from surface 
the farther away the longer the spark.' A uniform : spark‘ of any 
length can be produced by administering the current; through 
layers of tqweling or through the clothing. The length of the 
spark depends upon thickness of the layers. ' j 


. -Thq indirect treatment;is giyen by placing an electrode : (No. 
1, No. 2 or No. 6) in one hand of the patient, while the. operator 
draws the, current to any local point with the fingers or-elec¬ 
trode No. 1. .. ; • 


Do not use high-frequency for scalp treatments with toni 
containing more than 40% alcohol. > \ ! 


Do not be afraid to use our apparatus. It is absolutely safe 
in every respect. ' : ,> ' { 


S—Strong 
SS—Short Spark 
M ed.:—Medium 
LS—Long Spark 
M—Mild 
C—Contact 
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VIOLETTA RAYS 


Cur'al t Natal laienfi 


OISEASES 


Apply al*e to dtvdoplDg abaceaa (o arroat lLa growth. 


Abiccu 

Alcohol and 

Drug Addiction# 


In alcohol morphia* or opium Kabila, apply over liver, aolar pkaua! 
and a pine, in cocaine u*« mild current to aolaa of feel. arm* and ley a 
lo point oX reddening. Do not follow thia uwtmenl If blood prcaaur* 
Va low. . 

/. - • *• 

Apply over iKa cheat and over throat gland*. Alao u« Oaone 
Centra Cor (No. a ) 

TKo current and apkrfc *)wmld bo- am at racy am the patient will 
tolerate: apply to the aplne. over butloek*. abdomen and bach of 1c**. 
Gradually deertaaa treatment* to Lhrn time* a week. 

Spark over aurface and about edged. Do not try to remove in one 
treatment. Treat until you obaerve destruction of llaaoe and let the 
Intervale be determined by your Judgement. * 


Asthma 


Ataxia 


Barbers' Itch 


Birth Marks 

Bladder Disease 
(Cystitis) 

Boils 

(Furunculosis) 
Blackheads 
Brain Fat 


Tittl .(Ik electron* No. I over the bUMtr. The urine .tU clear 
»erT oulckly. Opormtor bold bond oa patient’. bock 10 dr.. currant. 


Cover *■ rvm.on.64v 'jurfnee around the boll 
lUvlf. 


Apply to for.bv.d ovvr vyv*. bmek of bvmvl mmd mock, and down 
• pine. Ouev Cmnmrmtor (No. b) chmrsmd with pine nmodlrn ovl .horrid 
bf tppllmd lo the noetrils .bout Ave.minulee vmch treatment. 

Cover lk« entire mtem to be developed. 


Breast 

Development 
Bright's Disease 


Apply . over ibr 'region of the kidneys. It will be noticed thmt 
albumen «uick(y dUhppemra. 

. Otone ibould be lobbied through the Ocone Ccnermtor mm much mm 
pommible In connect Ion with the treatment. Application, of the current 
mhould be to the chemi and hack emitting m reddening. 


Bronchitis 


Bruises 

Bunions 

Burns 


If burn cover, l.rj. arms, umc No. I. If small. u.r ant of the clectrodi 
with immllcr poloU-v i . C-. . 


Callous or Corn* 

v- 

Cancer (Mild form) 


1 require momathetlc. .* Self. 
CotimmU authcrJtlmc- Uoe 


Carbuncles 


Cataract ■ 
Catarrh—Nasal 


. Clome the eye tide. ' . . f,--. • . 

v.t . - ■ .. . 

Ploc* » tew Crop, of pine needle oil In'-Otone Cene.ntor mnd 
" •' ioOow ,ltwtruction*. given on another page. Follow thia treatment 
’ *‘W erurnai treatment of. u># npee witft Xtecirods No. t and No. A 

. ! 'oumolly. •;/. .. 

f • - . •'; J* \ 

T *™ 1 Apply High Frequency Lubricant. 

I t-‘. ^Ir^t'apply High Frcqueney Lubricant. . *. 

VvU’ V:/ % £ • l ** - 

\\ y • 

» • > dlruct to Artec ltd part. 

i t ’ * * t . •' r. . • - • • •* - • 

** Afur treating eairemute* apj-iy to epme and oMomen a* a umk. 
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Pack Foutv-Eicht] 


VIOLETTA RAYS 


Apr I? over »*•*. •bow« eyee end i>i« of face. Oun« Conor* tor 
(No AI inlutaliOM frt*il)r Mm appUeaiibu »n tho mm* with 

eirctrod* Np. •• 

T>o«t <M*« »nd back and •nhil« from Oteno Centra tor I No 31 


old* in Lunga 

*• ' 

onstlpation 


Lubrtceie tuna* «•<* ■•mum nefere iMtrum in rntin Turn 
current o* while Inaertlng er fnlte- with CWctinlf Nn 1 

In iUhma. csninct I* nliwtn. medium current 

Shampoo lb* acalp before ireetmeaL 

Comfort of the pa licit ihwU to* Um |U<i in length of utaimanL 


andruff 

eifnrs*. Earache 
and Ear Diieaiea 

iabctes 

iphiherU 


yipepsia 

irache 


re Disease* 

illinc Hair 

(Alopecia) 

done 

-male Trouble* 


A* high frequency f'im the UM. application fuiti mmuwIm 


mar urn mmi.a flow of M ood. 

Do am have currant an white Inaartlnc or removing 
Lubricate electrodr with IIIf K Frequency Lubrlcant- 

Lubrlcate with High Frequency Lubricant before InncrUng. 

Apply to nipple and whole gurlace of banal 

• *i I. • .* . - , 

Several meehe* ireaimenl wilt bn required 


Jtula 

e 

abby Brcaet 
ecklcs 
oit Bite* 

»y Fever 


Apply EWctrodo No. I #»t» lb* HU* md ipim o*4 No. 
MPlrw. It U odviootolo to iNiUlpiu tho uovkU *»d Wfin 
dlKomfon to feU. 

llrodarhcs ore from vary*** caum. If relief to pot M toy *1 
to the aeat of pain, cover th« *pmo and i lMMch 

Cover • pine and ooiar plexus. 

Apply Bkfh Froqooitcy Lutortcont. T - * /*' . ' 


adachcj 


ran Ditcaie 
ves and Rath 


•life Follow title with about I t&inutoo of sharp • parka. 

norrhea (Male) ' Fellow direction! gleam under Cleat. 

norrbca (Female) FeOnw direction gleen under Feannlo TtMUa. 

U» ■ • I • ■ • V*Ih “*r bo felt nt *m.- U ao, taste with abort t 
> Inc r ana a. Dn not trial during ncuu attack. 

ay Hair • i *aaelu are erne but alow, about two month! wing reci 

rmulta. Kang lha acalp clou and bruah vtgoroualy wtl 
*1 Vafacu applying. Make thn apart an alrung aa toUrabln. 

ippn (lofluenu) . Cover aptaa. aoUr plajraa. near era end aUa eg neen 
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VIOLETTA RAYS 


[Pack Forty-Nine 


Let pet lent bold metal EJfttrod# (■ on* h»od, hifnlftf on carrvnt 
«rt*r It boon rr*«rwf. Meeeeur'e flr»s«rs will draw the i»«rk> lo 
point BMUffd. Ui|h Frt^noer Lubricant lo «ae«U«nl for 

'.Trttt ewollen porta. / 

t • . . ■ 

Treat spine., back oX bond and nock. Immediate roaulta will bo fait. 

Apply te'ooat of peln. rolalnr tbo electrode oeeulonally to produce 
•park. First .apply High Frequency Lubricant. 

Tbo first few treatment* oaually Incrcaao tho pain after which relief 
la felt, and tho current may bo Increaood and a abort apovk given. 
Apply at tbe seat of pain. 

Apply to affected parti and treat conatateally. Begin aa Indicated 
and Increase current aa strong as tolerable. Fat will decreaao and 
reOietribute, giving greater comfort. 

Apply at seat of pain until relieved with current and method that 
aeems to give boot results. If pain la at Intervale. ua« electrode aulted 
Co the orifice. * 

Apply along tho affected muocleo. Raise tho electrode occasionally 
to produce spark. First apply Uigh Frequency Lubricant. 

Lubricate before Inserting. 


Muufe 


Mump* 

Kenrouineii 

Neural#/# 

i - . ‘ 

Neuritis 


Obotity 


Piralytif : . 

Piles (Hemorrhoid#) 
and other recUi i- 
disease# . 

Pimple# [' ♦ 

(Acne Vulgarl#) 

Pleuriiy. * V ; 


able. Where poetules ore forming raise tbo electrodr slightly to give 
a abort spark tor a short time. 

• • • • ' / • 

Cover back and chest through under clothing until skin beeocnee 
qsMs red- Osooe Generator < No. 281 should also l*e used. 

Apply Osone Generator (No. 28 as per directions fUcn under'illus¬ 
tration).* Apply, electrode to back and ebcot through underclothing 
until flesh becomes red. V 

Apply Hifh Frequency Lubricant * ‘ : 

• Inhalations from Osone Genera lor are *try beneficial. Pisco Instru¬ 
ment before turning on current. 

Tho object Is to destroy the enlarged vein#. Tho Interval ohduld 
bo two to.fivo days as tho patient's comfort Indicates. * . 


Poison'Ivy 

- i * * 

Pyorrhea ‘ 

* ' - A ,* ' • **.< 

Red Note < 
(Acne Rojana) 

• • ' t 

Rheumatism : 


-Rheum.titm re. pends qukkly. but irttrlal '' rbcum.tUia i 
treatment. Treat the artacted part, until p.in Is disp .1 
change in the pstlcnl'o position wlb expose other parts re 
treatment. Treat as often as pain reappears. • . 


Ring "Worm 
Scarlet Fever 


unlU fle,k to Quit. fed. Uh Ouw Cfiunlor 

.. tWb. 28) as directed. 

' ** 1° '* <str *r the tissue .o that new tlaaut mar form. 

-> toljlfcf as* aa strong a spark aa tolerable. ; • -i! 

•; ; Treatments may b« taken aa frequent ax tolerable. ' - 

.... £• !?* •>«*«“ ®ut tl». a general treatment to all 

-* fSJ U ,„tL. U Jv- bo< l r 't * f » or *» ba»« app«ar*J, mat each with No. II 
SSt. TW^sJ^ln w “h No - *- A abort, strong spark la 

■*-•« t** 1. Treat about #0 minutes, two or threelimes a day. 

First apply High Frequency LubrkanL 


.Sctrt 

Skin Diseases 
Smallpox 


It Apply High. Frequency Lubrieaol for exterior 

* - % J - ■ • ,* 4 r •• s .* *. i 

1* sprain Is old use sharp spark. 

Or Joint# Pint apply High Frequency Lubricant 

. ,N **• 

Decrease from tong spark to short spark. 

Coiigh labslo from Osana Cen.rotor (No 3 ) eont. 
. Apply No. 1 to chart and back. 

f>mP ' Apt>l > f™n finger Upa to .boulder and apper , 


mum* 
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VIOLETTA RAYS 


---l 


1.4.5 • 

-■?-i £.iJtb A 1 '" w 1 
/ .. 

mj 

Y- " 


.1. Base of Brain. 

2. Center of Neck. 

3. Middle of Shoulder. 

4. Middle of Back. 

5. Hips. 


6. End of Spine. 

7. Neck and Throat. 

8. Lungs. 

9. Heart. 

10. Stomach. s - 


4 ' v 

: •• . •' favjJl 

11. ’Liver. 

12. ’ Kidneys. 

13. Bowels. 

14. Spleen. 

15. Loins. • . .: .'.'4 

L.-:; ii'V 

• I*,..-. IT 


1 • . ' 

• r., 

; > •- 

. 4 :*j 


Condensed Directions for Surface • 
Treatments witk Violetta i-V* 

For further detailed directions a chart is furnished with the instrument giving time 
and interval of treatments. The electrodes mentioned are shown on pages 48, 49 and 50. 
With all surface treatments Violetta lubricant should be used. Described on page 50. 

Asthma —Use No. 2 Electrode A 8 and Brain Fag —Electrode No. 1 on eyes.back 
No. 5 Electrode A 7. Also Ozone inhalations of head and neck, and down spine. Ozone 

with Electrode No. generator No. 28 should also be used. 

28 described on Bronchitis— Electrode No.: 2 on A 8 and 


page 50. 

Boils —Electrode 
No. 18 on B 7 or 
wherever they ap¬ 
pear. 


B 8 until reddening is produced. Ozone in¬ 
halations with Electrode No. 28 should be 
used with each treatment. 

Catarrh (Nasal)— Electrode No. 1 in 
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VIQLETTA RAYS 


Inhalations with Ozone Nervousness—E lectrode No. 1 over ipine 

1 -and at A 7, B 7 .and A 13. ; Results should 
• be immediate. 1 

: ■ Neuralgia —Electrode No. 1 or No. 2 to 
seat of pain with short spark or thru cloth¬ 
ing. i 

. Neuritis —Electrode No.'l to scaVof pain. 

Obesity—E lectrode No. 1 to ^affected 
parts and treat consistently. Begin with 
mild current and increase ■ as, strong as 
tolerable. ■ Fat will decrease andj • redis- 
' tribute, giving greater comfort. . „ 

Pimples —Electrode -No. 1 'or 'No.- 19 
: where small areas are to be treated.' Raise 
electrode to produce, a short spark. 

' •• / * aV, 

Pneumonia— -Electrode No. 28. Also No? 
J..2.at A 8'and’B 8 through’-,underclothing 
. until redness.' ..;’ ■'■C'XS'jtZyf*? 

Rheumatism —This resporvds'quickly. Use 
Electrode No.'l or No.,2 until-.pain is dis- 
^ 'pelled. Treatments should -.be- through^ 

clothing allowing a sparlo Treat as often 

- ' —•» v - * 

as pain reappears. >.{; f 

Scars— The object is to;destroy the tissue. 
C; ‘ so that new tissue may form, therefore use 
F a strong spark with Electrode No. 1 or 
1 No. 20. 

Skin Disease —Electrode No. 1 held 
'£• slightly' away from skin to produce short 
. spark. •• -s' - . 

___ _ _ _ Sore Throat and Hoarseness—E lectrode 

Insomnia —Electrode .No. 1 at B 7, A 7 J No. 5 at A 7 and A IS, also Electrode No. 
id eyes. ~ , 7 . , \ 10 internally. Also to improve voice. 

Influenza —Electrode No.l or No.2 over Stiff Neck or Joints —Electrode No. 1 at 
line, over, eyes and sides .of nose. Elec- A 7 or at joints affected.. 
ode No. 11 in nostrils. Inhalations with ToNSXUXIS _ E lectrode No. 1 at A 7. Elec- 
\ - . '■ w*- - trodc No. 11 internally and Ozone inha- 


region of nose, 
generator No. 28. 

Cold Extremities— No- 1 Electrode on 
parts affected, then Electrode No. 4 to 

spine and No.' 1 on A -13. * \_ 

Colds in' HeXd— Electrode No.. 1 over 
nose,- above eyes and^sidcs of face. Internal 
nasal ‘ 'treatments with Electrode No. H. 
Ozone'inhalations with Electrode No. 28. 

Colds in Lungs— Electrode-No. 1 or No.2 
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VIOLETTA RAYS 


Violet'Ray Spinal Applications 


Tp VERY muscle pi the body, 'every 
V V K ,and ' is controlfcd by . a certain 
nerve or nerve center. If you 
stimulate these nerves or nerve centers you 
can control absolutely: the action of the 
muscle or organ which they themselves 
control. When the activity of any organ 

is impaired, a High-Frequency application 
t<y the spinal nerve-center which controls 
tpis organ, sets up a reflex action;' This 
causes it to regain its normal state and to 
perform its natural function. For instance, 
if digestion is sluggish apply to the 
stomach itself;. and then ; to ; the 
nerve centers of' the spine- which 
control the stomach. The . same 
.. thing is true of eycry other bodjly 
function: first, apply to the .seat 
of pain and then to the spinal 
nerve center with Electrode No. 
30 in contact The illustration 
shown here is not meant to .be 
exact but merejy to give a gen¬ 
eral idea of the relative position 
of nerve centers and organs.Vi 
’ . ; V* ; • . i;s\ "u-yf 

If the digestion is sluggish.and 

the stomach out of order thru 
error in diet or general debility, 
you can give the stomach just 
exactly the stimulation which it 
needs by first applying to the 
stomach itself with the general 
electrode and then to the- nerve 
•center of the spine which controls 
the stdmach. 

- v* • *. • ; 

Miss Hannah Olson, R. 3. Story City, 
Iowa, writes: 

“I suffered from spinal trouble and in • 
times of severe pain and weakness it 
seemed to be' the only . thing which 
would give relief. It has such a 
soothing effect on- the nervous system •. 
also. As a sleep producer it cannot be 
equaled. As I have gotten results from 
the use of it I know what 2 good 
thing it is." 


Center of 
Neck • 


Middle oi 

Shoulder 


Liver 


to. Kidneys 


Bladder 


^jerv ^s *° ^~ e 9 s _ _ 

^ V^ves to Reef uni a 


Bowels 


Chart showing nerve center. 
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Spinal Stimulation- 
The following shows , where Spinal 
Stimulation with High Frequency Current 
should be used: 

1. Apply'at this point for headaches^ eye 
diseases, deafness, insomnia, wry neck, 
facial-paralysis, locomotor ataxia, etc. 

ni •• : v “■ 

2. Apply at this.; part of the spi’ne for 

throat trouble, neuralgia, pain : in the 
shoulders and'arms/goitre, nervous pros¬ 
tration/la grippe, dizziness, bleeding from 
the nose, catarrh, etc. \- 

3. Locates the part of the spine .where 
high-frequency stimulation is used for 

'•’bronchitis, pain between the shoulder- 
blades, rheumatism of arms and shoulders, 
hay fever,,etc.. 

• 4 .. - .• ^ r *♦ 

4. : Applyiat this point for asthma, pneu¬ 
monia, • tuberculosis, difficult breathing, 
other lung troubles, writers’ cramp, etc. 

* * ,♦ Tv • t 

*. 5 and 6. Stomach and liver troubles, en¬ 
largement of the spleen, pleurisy. 

7. Bright’s disease, diabetes, ovarian 
troubles, skin disease, eruption. 

ji . v’-* • ‘ 

. 8. Spinal applications at this point give 
relief in such cases as appendicitis, bladder 
diseases, peritonitis// uterine troubles, ir¬ 
regular menses; lumbago, etc. 

. ?; 9. Apply for constipation, rectal troubles, 
piles, sciatica, prostate trouble. ' ‘ 

•* -* • , V. *• 

10. Sciatica, rectal, uterine, arid prostatic 
troubles, together with many other diseases 
of the pelvis and lower extremities. 

•• * . . <• ' , 

, ,s an established anatomical fact that 
the brain is fhe great nerve center of the 

Sninal 30 ?- ^ il \ aS a Prolongation, the- 
thrn v. ° r *' ^* c h . passes. downward 
s J°“ gh ^ ! anaI in thc spinal column. This 
the soinar ***° has Prolongations called 
thlintl ?\ rVCS whichp * ss out through 

vlrtehr m .°. vable - k°oy segments or 

vertebrate of . which the spine is built iip.) 


% Chart showing spinal areas. 
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VIOLETTA RAYS 


P.m'.k Ftf-rv-Foun] 


OW 


OUR Violetta is all ready to ship. Wc want you to 
have it and use it at once, so you yourself can feel 
the splendid benefits derived by , so . many others 
from 1 its use. . : j • . • > 

If you are a sufferer/from any of the numerous 
ailments mentioned throughout this book—if you are 
a physician with patient's. who are suffering from 
these ailmcnts-^-if you. are an osteopath,—a chiror 
•a-drugless healer—you will find the Violetta 


I 1 = == =* p factor- 
Violet Ray Machine the highest type of high frequency cur¬ 
rent available, the'highest type of electrical development used 
as a curative agent. . - ; 

Throughout this book you will find the testimonials of 
actual users of the Violetta Violet Ray Machine. <. 

:r ^Violet" Rays • are not new. They have been tried and 
proved successful in tens of. thousands of cases for almost 
every known human ailment. There is nothing dangerous 
about them.. In fact, they are harmless even to infants. .. 

The great medidnal value of Violet'Rays cannot be ex¬ 
plained. We know that they are healing and that is all. We 
know that Violet Rays penetrate to every ! cell, tissue, and 
organ of the body. - That they reach the most remote parts of 
the human organism. These facts are readily demonstrated. 

In view of the testimonials printed in this book and the 
great'mass‘of evidence j which the limited size of this book 
forces’us to omit, we urge you to order your Violetta at once. 
Try it. See how it gives almost instantaneous relief—see what- 
beneficialeffects it has—see how it soothes where soothing is 
needed—see how.it stimulates where stimulation is needed— 
see how it revives every tissue of the human system—-se? how 
it vitalizes you into’almost a new being. Don’t put this im- 
portant matter off. i Send for your Violetta today. Order the 
Outfit No. 1 if you want to use it at home, or if you wish 
to have a complete outfit. No. 3, or one of the other outfits. 
See pages'29 to 37 for complete list of Violettas. 
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TOASTER STOVE AND GRILL 


ELECTRIC STOVE 

A Iltiil Convenience 


'This efficient little .worker serves the dual 
purpose/ of -a -fine boaster .;and\an.-_clficient 

stove foi£ frying, foiling and baking.; . • 
-The. six strands of ; super heating element 
in this'sturdy little grill insure the attain¬ 
ment of a quick heat and the maintenance of 
an even degree of. temperature, so necessary 
to perfect cooking. • ‘ 

' Both the ’toaster tray and the grill plate 
are interchangeable which makes it possible 
to switch’from’one'to' the other at the desire 
of;the!userT'.The sliding, tray which'fits in 
the base.makes’cleaning easy/-/ / 

For the convenience of travelers it is 
fitted -with •“detachable legs ;which makes 
packing possible in a box as small as 10 
in. x 6 in. x 2 in. Size ready for use, 4 in. 
high,, 5 in. widc'an4'9 in. .long. " . 

Fully Guaranteed for One Year ' 
•‘Nrt '1 A' •‘- -‘i ;l! • ' 1,1st Prico S5.50 


A wonderful little stove for cookine of 
all kinds. • . 

Beautifully designed ,and substantially 
built to give the user uninterrupted service. 

The heating clement in this stove is of 
such size and quality that a perfect heat 
is quickly reached and steadily maintained. 

While it is- only guaranteed for one year 
it will give the user many years of satis¬ 
factory service without repair. 

The disk is six inches in diameter, height 
of. stove 5 inches. The legs which are 
gracefully formed are rubber tipped to pre¬ 
vent scratching and are detachable which 
makes it' possible to pack the entire stove 
in a small space. . ' 

It is fully nickeled and beautifully pol¬ 
ished throughout •* 

Equipped with 7 ft. of cord and 2 piece 
socket plug. YVeight lbs. 

Fully Guaranteed for One Year 
No. 3B.. „:Llst Price §0.25 

SECTIONAL HOT PLATE 

^ " Hu 


List Price $5.60 


JUNIOR GRILL 


fig/ ^ ** ;T p ' ’ 1 k r c . ? h“° n * 
. \ing areas, 

each controlled by an independent trigger 
switch, making seven heat combinations pos¬ 
sible. Switch on center; intermediate or out¬ 
side area at will, or combine any two'to give 
heat desired for size of utensil. - Two or 
three of these plates may. be bolted to¬ 
gether to make a complete two or three 
burner hot plate. Burner inches in 
diameter. Plate Ilxllx4j4 inches high 
Supplied complete with seven-foot cord, and 
attachment. 

No. IE... . .. Price $14.0t> 
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Fully nickeled with a heavy plate 'th^t 
insures lasting' beauty.’;'*!' ..' . ... 

., -Size,; 6. in' x in. f. Equipped With com¬ 
position plug and six foot’ extension’ cord. 
Fully Guaranteed .fjqr/One Year. ' * 

No. 3A.. .List Price $4.00 


WAFFLE IRON 

•v--- 




Pack Kim-Six 1 ' HOME APPLIANCE DEPARTMENT 

.. . .. 

No 


PERCOLATORS- 
Make Better Coffoe 


Electrically Wired Home iis 
•Complete Without a Toaster 




TJic Best of Coffee They Crcnte—At 
Boiling Point—They Pcrcointo 

. . •*.’ *. * *ftr( »*♦) . 

These Percolators are designed for hard, 
every-day use *on your breakfast table.^ 
Good looking,’yet economical. Extra' heavy 
hard drawn aluminum, .j Improved principle 
makes better coffee. Pumps absolutely 
nothing but water at 1 the full 'boiling point. 
Only- the true coffee flavor is extracted, 
leaving the bitter tannic acid in . the coffee 
grounds. Try a Percolator for your next 
cup oi real coffee.'! - ’ \ : 

No. 2A—4$ cup. ..Price $8.00 

No. 4B—6 cup......’...Prico $0.00 


t :-• 




I '1/j' hjX# 

Inis is. a masterpiece of the -appliance 
builders art. Put side by , side .With', anyj 
other toaster on the market it is, the'in-' 
evitable choice of the discriminating’,buyer.. 
Its six horizontal strands .'of sbper heating'- 
element insure a degree .pf heat ,thaty not 
only toasts quickly but $6, distributes : th‘e> 
heat that; the bread'is’evenly toastqd'^'.all/.• 
points. , Its spring operated holders enable i 
the' user to toast two slices of bread at 
one time. -. \ 


Air* 


»i • ? • t», I ■ **i, 

. •>. ... * * 


HE ATINGrPAD NO. 5 • V : 


Serve dS' 

berve delicious,^iping^hot rwafflcs riiadc 

rjglit at the table^-^h^VwafflesAare ; just 
right in tiiickness.- v ;tveh: electric .heat ap-- 
phed to both tbp ant| bottoki' ; at 'kamc 'time 
insures perfect results ev^'tl^ ^WaffjM 
made full sue—7 S/16 inches in^diametep- 
fully half again as large as made by-thc 
ordinary electric waffle iron. Top 6f iron'is 
flat—may be .used as a plate warmer, while 
cooking waffles.* Weight. 5 lbs. Height, 4% 
inches. Maximum leg span, inches. . 

No. ID....Price $12.00 


.. ->This is. the mpd-'L. 
,' ern applicationiof 
< heat. " Useful wher-y-; 
ever ; there is ' an.' 
ache or ! : a' ' pain.?* 
•Invaluable irf'sick- '. 
ness. Stays hot as 
long as- you ’wish.'L 
Three degrees " of. i • 
;hcaf.- Protected by-" . 
reliable series'ther-- 
mQStat, - Costs only; . 
J^'ccnf an hour for y 

Current. •-Full size 12x15 inches.' Covered., 
with sbft grey wool eiderdown; ’ Supplied 
\yith, whiteuwasliable slip, ten feet of cord- 
aiid - three’ heat ; nickel-plated push button 
switch. •>•-''• '■• • *"■: 

• *•'*•?*' I.* . :• • ’ < ‘ . 

-Heating, Pad ;No. 5r—110 volts, 45 .watts. 

Price $$.00 


One heat 'No. 5B. 


Price $5.00 i 


vr ;• 

• vy: 
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A WONDER AT $5.00 


MARCEL 
' WAVER 
NO. OA 


Marcel your own hair by means of this 
excellent article. No other product on the 
market so efficient and simple to operate. 
Never before could the home user, get 
such excellent results without the assistance 
of a professional beauty culturist 1 he il¬ 
lustrations and directions with each waver 
arc so clear that no difficulty will be ex¬ 
perienced in accomplishing good results. 
Nothing looks prettier than a beautiful head 
of hair neatly marcelled with a deep, at¬ 
tractive wave. This is a very attractive 
article'made of the very finest materials. 
All metal parts are heavily nickel-plated. 
Handle is black ebonized finish. Fully 
guaranteed against burnout for two years. 

No 6A, complete .with detailed directions. 

. ’V.'iv" ’ Price $8.00 


A powerful electric motor vibrator ‘ at $S.00l 
Incorporates the many attractive features of the 
expensive vibrators, and-is equally reliable. Cov¬ 
ered by an iron clad guarantee, this article may 
be bought with absolute confidence, and expectancy 
of excellent service. Gives a wonderful massage, 
and has so many' important uses as to make its 
possession a necessity. Why pay beauty special¬ 
ists. barbers and physicians for these treatments 
that may be had in your own home at trifling cost? 

Vibrator 7A—110 volts, A. C. or D. C. ' 

Priqo $5.00 

Vibrator 7B—Similar to .7A model but with a 
selective switch making various, intensities of vi¬ 
bration possible and other improvements, 

Vibrator 7B—110 volts A. C. or D. C.' • *' 

Price $10.00 


COMBINATION CURLER AND 

waver: rod no. gb 


Undoubtedly • the finest curling iron on 
the market regardless of'• price.Beauti¬ 
fully nickel-plated; and . ebonized handle. 
Just fits the hand. Clamp is removable for 
use;as a waver* rod. ■ -WVz inches long, 
inch rod. . No, 6B—each, 110 volts, 

18 watts...'_Price $4.00 


AN IRON YOU WANT 


You may get cheaper irons, but none better! 
This No. 6A siX*'pound iron is the housewife» 
friend. Top section consists of heavy sheet steel 
hood to which are firmly riveted the handle sup¬ 
ports. Black ruberixed^ wood handle. Bottom 
section consists of ’heating element imbedcd in 
bottom plate, and clamp plate which also serves as 
heat reservoir. The ironing face is smooch as glass 
and edges arc rounded. ,-Jronintf face measures 
inches x inches. The heating element 

produces the most amount of heat from current 
used. Base polished bright, other exposed metal 
parts nickel-plated. Six foot cord, complete with 
plug of best design. Do not neglect ordering this 
iron at once, is Inc best on the market. 

No. 9A Iron.. Price 


no. ut curling Iron the greatest buy 
on the market. Small and very light for 

xt W< i: r £' inches long, 5/16 inch rod. 
- No. 6C—each. 110 volts, 16 watts. 

„ Ihlco $3.50 

No OD Hair Drier i n C omb shape. Dry 

A°^ r ;^ ha,r ij U,ck1 ^ aftcr swim or shampoo. 

»"<> save time. Straightens 
^ m wh,le c °mbmg the hair. 

No.. 6D—each, 110 volts, 30 watts. 

Price $3.50 
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, ; .. •, '• V- \ 

KEEP COOL WITH THESE STURDY 
FANS . 

. t r >■ 

• Wc recommend these fans as splendid bargains, 
easily worth the low prices asked. 

Fan 11A—6 Inch— :y. -........... Price $ 5.00 

Fan 11B—6 Inch with switch to-i' ;; .i. 

change strength of current......-..... “ 

Fan 11C—8 Inch.._... 

Fan 11D—9 Inch.....— 


A REAL LABOR-SAVER 


A labor saving device that is 
one of the most useful items a 
woman needs and appreciates. 
Operates practically all makes 
of sewing machines, attaching 
by means of a removable clamp 
that allows several different 
adjustments, and from' which 
the. motor hangs directly 
against the sewing machine 
wheel so that it cannot possibly 
get out of alignment. Speed 
is controlled by a rheostat with 
lever operated by the foot. 
Cost of operation only about 
3/10 of one cent per hour. 
Detailed directions for installa¬ 
tion. Sewing Machine Motor 


.Price $12.00 


THE VERY BEST IIAIR DRYER IN 
THE MARKET 

Casing made of highly polished aluminum and 
mechanism is absolutely fool proof. A heating ele¬ 
ment of special wire throws a large volume of hot 
or cold air almost . instantaneously.. , The universal 
motor allows operation on both alternating and direct 
current 110 volts. . 

Light of weight, the only dryer constructed of 
aluminum with nickel finish, self-lubricating bear¬ 
ings, has a porcelain heating element easily accessible 
and guaranteed to give thorough satisfaction.- 
No. 14A..Price $13.50 
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home 


A WORTHY HEALTH APPLIANCE 

The meagreness and uncertainty of literature 
concerning Light Therapy has kept many physi¬ 
cians from employing one of the most powerful 
of therapy'appliances. We read that the Actinic 
Ray is the only ray that is destructive to germ 
life. We are also told that the arc light is the 
’only light capable of penetrating bone matter. 

■ The fact remains, however, that various col¬ 
ored lights differ only in wave, length, and the 
shorter the wave length, the greater the penetrat¬ 
ing power. White light has a shorter wave length 
'than any of the colors, and as w£ all know is a 
combination of all the colors. 

The electric arc light is practically disqualified 
for therapeutic purposes. Dr. Rogers says, “The 
chemical action of light depends upon the sub¬ 
stance upon which the rays strike, and not on 
any chemical quality inherent in the rays them-, 
selves.” . Oxygen enters the blood through the 
•lungs, but light is absolutely essential in the gen¬ 
eration of perfect red corpuscles.* . 

The white'light," that is, the light obtained from the usual incandescent or- 
stereopticon bulbs,. ; is indicated wherever the normal physical condition has 
been disturbed Or impaired .from most any cause.- /• 

The reflector oh the “Therapeutic Lamp” is made of highly polished alum¬ 
inum, spun to true parabolic shape, and owing to its simple clamping device, is 
readily removed for re-finishing at any time. The inside diameter is nine and 

The lamp bulb itself is of the carbon filament 
stereopticon type (of 375 watts capacity), permit- 
ting the rays to be concentrated at the focal point. 

The rays, therefore leave the hood in parallel lines, 
covering sufficient surface for the average treatment 
and permitting few, if any, rays to.be deflected into ^ 

The handle is firmly held by a metal band clamp; 
no solder being used. 

This lamp is truly portable in spite of its size. ^ 

It weighs only a few ounces, and is the product of 
thought, study and experiment. It is a lamD which 


THERAPEUTIC LAMP 


Therapeutic Lamp'12A- 

tin cn ' ■ * v. 


Lamp 12G—$6.50 
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T HE- wise- man of Bagdad .named 
Hakeem once said:. • “The priceless 
ingredient oif every product is the honor 
and integrity of him who sells it; con¬ 
sider his name before you buy.” Three 
words of this old tale, “the priceless in¬ 
gredient,” tell the story of Bleadon-Dun 
Company, revealing the secret of .its 
service and success. 
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POPULAR MECHANICS ADVERTISING SECTION 


H«reHea»h-MoreEne^y-MoreB*au»: 
GreaterSocial and BusinessSuccessThroug 


STOP THAT PAIN— 

Beautify Your Complexion 


With one of these wonderful machines you can give yourself daily 
treatments at a trifling cost. Rid yourself of headaches, catarrh, 
constipation, lumbago, insomnia, nervousness. Relieve your pain 
from rheumatism, neuralgia, indigestion, neuritis. Give yourself 
beauty treatments—remove eczema, pimples, blackheads, obesity. 
You can make your body alive with vitality, your skin smooth and fine 
of texture, free from blemishes and sallowness. Soothe your nerves, 
build up your strength, feel the thrill of real vigor and "pep." and 
have a clear unblemished complexion. “ 1 p u " ' u ' 

use of Violet Rays. 

Not a Vibrator 

The Violetta is not a Vibrator. It does not con¬ 
tract the muscles or shock the nerves. Its magic 
rays pass through every cell and tissue, creating 
"cellular massage," — the most beneficial elec¬ 
trical treatment known. It leaves no soreness 


Try VIOLETTA For 

Asthma Headache 

Barbers' Itch Inaomr.ia 
Boils Lumbago 

Blackheads Nervousness 
Catarrh Neuralgia 

Chilblains Neuritis 
Colds Pams 

Constipation Paralysis 
Dandruff Pimples 
Deafness Rheumatism 
Earache Skin Disease 

Eczema Sore Throat 

Eye Disease Sprains 
Falling Hair Tonsilitis 
Goitre Whooping 

Hay Fever Gough 


BLEADON.DUN COMPANY, 

Dept.21,326 W.Madison St., Chicago 

PUswe send me iour free book deserib- 
lug VlOLETTA Violet Uay Machine. 


326 Want Madiaon Stract 
t Daot. 21- CMcaro. Hl»- 


bTAT* 
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Violetta Model No. 


Manufactured, by Chicago Electric Scientific Company, Chicago Ill 


Contents: 


'M mm < HfU 

1 High Frequency Generator. Electrodes Nos.__ 


WARNING 


Do not use this high frequency generator while in the bath tub or while 
any part of the body is in contact with water or plumbing of any kind. 
Keep generator dry* 

Do not allow treatment to last more than ten minutes and not more 
than ten seconds in any one particular place. Keep electrode in con¬ 
stant motion during course of treatment. Never use electrode if it 
irritates the skin or tissue in any way. 

i ■ i; :iV 

Do not use any solution on the hair or body containing alcohol or other 
inflammable substance prior to or while using high frequency violet 
ray. The electrical sparks emitted at the electrode might ignite a 
volatile, inflammable substance. t 

Local application of high frequency currents are not to be used in 
(1) acute inflammatory processes such as acute non-draining cellulitis 
(inflammation), acute arthritis characterized by infection and acute 
pelvic infection. 
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(4) The electrode should not be held still while in contact with the 

body, but should be moved slowly over the area being treated. 
Do not use pressure on the electrode. Simply move back and 
forth with a dusting-like motion. ' r : - 

(5) Treatment may be through the clothing or directly upon the skin. 
If applied through the clothing, regulate the current with the knob 
at the end of the generator, to the thickness of the clothing and for 
comfort. Thick clothing or covering causes a longer "spark" and 
a counter-irritant effect. 


(6) In the indirect method of treatment, the person who is to receive 
the treatment holds the metal electrode in his hand while the 
electrode is inserted in the high frequency generator. A second 
person turns the current on the generator, then applies one of the 
glass electrodes to the area to be treated by holding in his hand 
the metal cap of the glass electrode. The second person actually 
draws the current from the body of the first. This method is 
generally used in very mild applications — particularly for per¬ 
sons who are extremely nervous. It may be used for body mas¬ 
sage, facial massage and scalp treatment. 

(7) Do not operate instrument longer than ten minutes without twenty 
minutes intermission for cooling; otherwise, overheating of the 
coils may result in damage to the generator. 

(8) Do not use any tonic containing alcohol or other inflammable 
substance on the hair or any lubricant on the body containing 
same, in connection with the treatment as a spprk from the gen¬ 
erator might ignite any highly inflammable substance. 

, .1 

19) Start the treatment with a mild current and gradually increase. 
The further the knob is turned to the right, the stronger the current. 
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<10) When through using the appliance, be sure to turn off the current 
at the switch, or better still, detach the plug from the socket. The 
current is noi off the generator when the adjusting knob is turned 
completely to the left, or off. Although no current is passing 
into the electrode, yet the current is passing through the coils 
and they will become overheated. Damage resulting from this 
cause is only the result of carelessness and is not covered in our 
guarantee. The safest method is to unscrew the plug from the 
socket '^hen the machine is not in use. 

■ r V*' 

(11) Electrodes may be washed with soap and water and sterilized 
by the use of any recognized antiseptic solution. Be sure to re¬ 
move electrodes before washing in water. Do not boil electrodes 
in water or subject them to excessive changes of cold or heat. 

USE OF ELECTRODES s * \ ; • 

. " , , i.j ' j 

The general electrode is used for the face and body and any surface 
application. It is constructed with a lead in wire which increases the 
intensity of the current to cover a wide range of applications. 

The comb rake electrode is used for stimulating circulation of the scalp. 

The throat electrode is designed to fit over the neck and may be used 
to relieve congestion which so frequently arises after exposure to a 
draft from an open window or from an electric fan. 

The eye electrode is smaller than the general electrode and milder. 
It is designea to offer convenient applications about the eyes. Can 
also be used on the face. 

The metal electrode is designed to conduct the current directly from 
the generator to the body. (See paragraph 6). 

Electrodes may be purchased separately. 
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Violetta Model No 


Manufactured by Electro-Technic Products. 4602 Montrose 
Chicago 41. Dl. 


WARNING 


Do not use this high frequency generator while in the bath tub or 
while any part of the body is in contact with water or plumbing 
of any kind. Keep generator dry. 


Do not allow treatment to last more than ten minutes and not more 
than ten seconds in any one particular place. Keep electrode in con¬ 
stant motion during course of treatment. Never use electrode if it 
irritates the skin or tissue in any way. 

Do not use any solution on the hair or body containing alcohol or 
other inflammable substance prior to or while using high frequency 
violet ray. The electrical sparks emitted at the electrode might 
ignite a volatile, inflammable substance. 

Local application of high frequency currents are not to be used in 
(1) acute inflammatory processes such as acute non-draining 
cellulitis (inflammation V acute arthritis characterized by infection 
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(2) Any condition in which there is a tendency to *hemorrhage, such 
as gastric ulcer. 

(3) In those areas in which the appreciation of heat has been im¬ 
paired or lost, as in certain peripheral nerve injuries. It is also not 
to be used in any serious disease or injury unless recommended 
by a physician, or for malignant or suspicious growths such 
cancer, etc. 

Consult your physician for treatment of diseases. 


as 



INSTRUCTIONS FOR USE OF THE VIOLETTA 
HIGH FREQUENCY GENERATOR 

The proper application of the Voiletta is very simple, if the directions 
given below are strictly adhered to. 

(1) Insert the electrode in the nozzle of the generator. Do not push 
the electrode into the opening, but give it a twisting motion, 
thereby eliminating much pressure on its delicate glass struc¬ 
ture. On removing the electrode, follow the same directions. 

(2) Insert the plug into the electric light socket, then turn the con¬ 
trol knob on the other end of the generator. To the right applies 
an increase to the current. To the left decreases and shuts it off. 
Be sure current corresponds to voltage on nameplate. 

< i 

(3) Apply and remove electrode to and from the body with a quick 
motion. Thus applied and removed, the "spark" or slight tingle 
felt with a slow application, is eliminated. The electrode may 
also be applied to the body before the current is turned on 
and removed after it is turned off. 


(C) Jeff Behary 2019 








(C) Jeff Behary 2019 


7 











‘ . ::t J* 


(10) When through using the appliance, be sure ♦-* tv^n off the cur¬ 
rent at the switch, or better still, detach the pi. f Xv he socket. 
The current is not off the generator when the dj: mg knob is 
turned completely to the left, or off. Although .o current is 
passing into the electrode, yet the current is parsing through 
the coils and they will become overheated. Damage resulting 
from this cause is only the result of carelessness and is no-- 
covered in our guarantee. The safest method is to unscrew the 
plug from the socket when the machine is not in use. 

(11) Electrodes may be washed with soap and water and sterilized 
by the use of any recognized antiseptic so’-ition. Be sure to re¬ 
move electrodes before washing in water. * j not boil electrodes 
in water or subject them to excessive changes of cold or heat. 


pfi 

pm 

i ; ii 


' ft Milfl 


USE OF ELECTRODES 

The general electrode is used for the face and body and any surface 
application. It is constructed with a lead in wire which increases 
the intensity of the current to cover a wide range of applications. 
The comb rake electrode is used for stimulating circulation of the 
scalp. 

The throat electrode is designed to fit over the neck and may be used 
to relieve congestion which so frequently arises after exposure to 
a draft from an open window or from an electric fan. 

The eye electrode is sir -rr than the general electrode and milder. 
It is designed to offer wenient applications about the eyes. Can 
also be used on the je. 

The metal electrode is designed to conduct the current directly from 
the generator to the body. (See paragraph 6). 

Electrodes may be purchased separately. 






111 ! 


•;.: Hi 
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Cesco Jtiqk fiisquAncy.. 

(22J) Violet Ray Equipment 

Made by Electro-Technic Products * 4602 Montrose Avenue • Chicago, III. 


IK. Advanced 

VIOLETTA KITS 


professional equipment especially developed to 
give therapeutic aid to the beauty practitioner 


For some time students of beauty culture have recognized a need 
for scientific electrical aid in treatments of the skin or the scalp. 
These advanced Violetta high frequency violet ray outfits have 
been developed for this practical purpose, and provide the thera¬ 
peutic values desired to aid in the correction of skin and scalp 
deficiencies. 


Applied over the body, the action of the electrodes stimulates 
the circulation of the blood. It brings nourishment to the hair 
follicles if used as a scalp treatment, or, if used for general 
body or facial work, the stimulating qualities of the rays carry 
the food values in the blood stream to feed the epidermis cells 
on the surface of the body. 

You will also find that patrons receive a very bene¬ 
ficial reaction from this high frequency treatment, as the 
H. F. current is mildly stimulating to the nervous system 
—leaving a pleasant afterglow and a sense of relaxation. 


No. 411 This outfit Includes 
th« Violetta generator and the 
No. 1 general electrode. 

Price S13.30 

Packed In a substantial case 
approximately 12x€x3. 
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No. 413 A practical. g«n«ral purpow, kit that 
includw the Violetta generator with the No. 1 general 
electrode, the No. 3 comb electrode and the No. 5 throat 
electrode. 

Price SIS.10 

Packed in a eateen lined case with enap lock* and 
handle, with Individual compartment* !or electrode*. 
Sue approximately 12x9x3. 


Safe, easy operation 

qivsLbu ipiL cjornphifL jfmujL mind 


A precision, scientiiic electrical instru¬ 
ment, the generator of the Violetta set and 
the accessories used with it are approved 
by leading laboratories. 

The generator has been perfectly bal¬ 
anced so that it handles without effort, and 
the ribbed hand grip offers the double ad¬ 
vantage of providing both ventilation and a 
firm hold for the fingers. 

An exclusive patented arrangement of the 
vibrator mechanism thoroughly insulates 
the adjusting knob and screw—a shock proof 
feature every operator will appreciate. Spe¬ 
cial Cesco construction also keeps the con¬ 
tact points in perfect alignment, so that 
adjustment of the flow of current is smooth 
and completely controlled at all times. 

Violetta kits are made by the Electro- 
Technic Products Company, makers of tech¬ 
nical electrical instruments for the profes¬ 
sions and for industry, with a back-ground 
of years of successful experience. 


No. 414 This deluxe professional kit offers a very com 
plete set of accessories for the treatment of many common condi¬ 
tions. It includes the Violetta generator and the following elec¬ 
trode#: No 1 general. No. 2 condenser eleclxode for concentrating 
treatments. No. 3 comb electrode for scalp ond the No. 20 full 
duration electrode tot the removal of warts, corns and callouses. 

Price $20.90 

Packed in sateen lined case with snap locks and handle for 
carrying. Individual compartments for all electrodes. Sue. ap¬ 
proximately 13l&x9V4x3V4. 
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The CESCO 

High Frequency Generator 


Vacuum Tester 



f HE CESCO high frequency generator is being used extensively by the largest lamp, 
radio tube, X-Ray and Neon sign Manufacturers in the country. In fact it is indis¬ 
pensable wherever exhausting of medium or highly evacuated glass containers is required. 

It may be carried from one room to another, weighing only lVi pounds, 2 inches in 
diameter and 10 inches long. 

The CESCO high frequency generator may be attached to any light socket. No 
batteries or transformers are necessary. The entire mechanism is contained in the molded 
bakeiite handle. The mechanism consists essentially of an interrupter coil vibrating 
spark gap, condenser and Tesla or resonator coil. ,The regulation of the intensity of 
the out-put current is provided for by an adjusting knob at the end of the instrument. 

A one inch spark of high intensity and high frequency is delivered at the metal terminal. 

Any metallic object or ground may be employed for the second terminal to complete 
the circuit. 

The CESCO high frequency generator replaces the ordinary spark coil and batteries 
in nearly every case of laboratory, commercial and educational use. Owing to the nature 
of the high .frequency current, there is no danger of receiving a severe shock, accidently 
from this instrument, as from other high potential coils and transformers. It may be 
readily handled without fear or apprehension. 

While this high frequency generator was primarily designed for testing vacuums 
and locating microscopical leaks in glass containers and pumping systems, owing to 
its portability and low cost a number of new uses have been found. It is an indis¬ 
pensable part of equipment for any technical, scientific laboratory or school. 

The following are some of the applications of the generator. 

Determining the degree of vacuum by various colored discharges. 

Caseous contents of certain types of vacuum and radio tubes. 

Locating microscopical leaks in glass seals and evacuating systems. 

-- Educational use; — 

Conductivity of electric currents in a partial vacuum. 

Illumination of neon glow tubes. 

Effect of different vacuums on the color of the electrical discharge. 

Generation of ozone by electrical discharges. • 

Phenomenon of corona discharges. 

The non response of the nervous system to high frequencies, etc. 

EXTREMELY USEFUL FOR TESTING RUBBER. GLASS A OTHER 
NON-METALLiC LININGS OF VATS. TANKS. ETC 


ELECTRO-TECHNIC PRODUCTS 

4402 MONTROSE AVENUE CHICAGO 41, ILL 

I 

A__ _ A 


This taster is also useful es a violet 


rey generator when used in connection with the electrodes shown on other side. 
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All Violetta electrodes are produced in the glass blowing department of the Electro-Technic Products Co. The 
forming and sealing work is under the direct control and supervision of technical experts. These electrodes are 
made to meet the rigid specifications and are guaranteed to represent the finest workmanship in the art of 
blown glass. 

A Violetta electrode can always be identified by the diamond trade-mark on the cap. 


No. 1—General Electrode. Used lor facial and body treatments 
and for any surface application.....SI.00 

No. 1-A—Double Duty Electrode. A surface electrode producing 
a strong current lor energetic stimulation and also a mild 
eilleuve lor light treatments........ 2.50 

No. 2—Condenser Electrode. Condensing the current and pro¬ 
ducing a strong even flow, generating electrical heat which 
is very desirable in deep seatod cases..,.... 3.00 

No. 3—Comb-Bake Electrode. Usod lor all scalp treatments. 
Stimulates the hair roots and cells..... 1.50 

No. 4—Special Electrode. For spinal treatments, lilting over 
both sides ol the vertebrae............ t>> _ t 

No. 5—Throat Electrode. For external application. 1.00 

No. 8 —Metal Electrode. For Indirect treatment. Patient holds 
metal electrode in generator. Second person draws current 
from patient by holding glcss electrode in their hand, over 
o, ea to be treated Very mild and pleasant method. Specially 
recommendod when using Cautery electrode.. ......... 1.75 

No. 7 Spocial Vaginal Electrode. Perforations permits the gen¬ 
eration ol ozone within the vagina........... 2.00 

No. 8 - Vaginal Electrode. Similar to No. 7 but without periora- 

............ 2.00 

No. 9- Prostatic Electrode. Designed to fit directly over the 
prostate gland ........... Mlt4 ..... 2.00 

No 9-A Prostotlc Electrodo. An exclusive Coeco deeign. su¬ 
perior to any othor. Length just right to recch prostate gland. 
Shaped lor the moet comfortable position and insulated to 

fc* OP ....... 3.00 

No. 10—Internal Throat Electrode. . . I L. . . 2 .00 


No. 11—Nasal and Ear Electrode..—„.. 2.00 

No. 11-A— A spedcl Ear Electrode. Insulated to the tip and lits 
in the ear passage...— 

No. 12—Urethral Electrode 
No. 13—Plain Vaginal Electrode... 

No. 14—Plain Rectual Electrode.. 

No. 15—Plain Throat Electrode .. 

No. 16—Plain Nasal Electrodo. 

No. 17—Plain Urethral Eloctrode. 

No. 18—Eye and Face Electrode... 


2.50 


No. 19—Spatula or Tongue Electrode..—— 

No. 20—Cautery Electrode. Made with a special wire scaled in 
the glcss and used lor removing warts, moles and growths. 

See eloctrode No. 8.——-.-....——**— 

No. 30—Special Metal Electrode for Reflex Action. Used to 
stimulate any muscle or nerve, especially the nerve centers 

at the spine...—.—--—-— 175 

No. 41—Dental Electrode Concave Electrode._... 2.00 

No. 42 Dental Electrode. Similar to No. 11 but concave-2 00 

No. 11—Small Cataphoric Electrodo. Medicated cotton to be 
placed in end and solution Is driven Into tissues by the current 2 a. 

No. 15 Dental Abcoss Electrode.... 200 

No. 50 Dental Electrode. For outside gum treatment. 2.00 

No. 53 Dental Electrode. For treating Inside of gums, right ^ ^ 

side ..—.-«•---..-. 

No. 51—Dental Electrode. For treating inside of gums, left side 2.00 


? 'J' OlK-iul' 
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important notice 

Wn wilt make any frjisin or replacement* that 
nec r i dinted through defective material at workmtn- 
ihip dunliK i |wriirti of Oflr ymr fie* of charge. pm- 
vadTin^ your fcititfttioT ii returned to emr factory BY 
YOU DIRECT, via fared Punt or Prepaid ELiprra. 

I s .., not nyk your dralrr id fclntt -,■, 

Tg&ftiii wilt be tin ad r free* only when rclmried |q the 
fartorv direct by the purchaser Repair« on genera tori 
returned through dealera nr lobberq will be chargeable. 

Wbfta your generator In to be returned io you vi^ 
Pared Pc^t* be *urc to moil u* *u flit Lent postage to cover 

RETURN PARCEL POST AND INSURANCE 
CHARGES. 

We do noi mail me any reaportiibility for accident** 
neglect or if ihc machine hrs.^ been Inkm opart* altered 
ur repaired ouuide ottr factory. 

Out miftTflntfi 1 not apply to BROKEN INSU¬ 
LATED CORDS* nor titxn it cover dry cell battcric* 
in battery model* or VACUUM ELECTRODES- 


Chas, ,A. Branston Limited 

355 YONt rE STREET TORONTO 

t ti\V AlniKfcijS 

’WELUSG I'vkn ;n'. W. 

TtiMuUfctlo a; uNT. 












instructions for Operating 


READ CAREFULLY 

ff ihi* ^nmii ir iIik-- not .11 nmr begin lm upfnjti', mm tin- 
mrit rolling knob tu the . ] lira, *bOtlld the mrrcjit nut 

enmo through w the electrode, hoTtl the gbks bull) 1 hi the hand 
for a momuni or nvn. The warmth of the hand break* down the 
.vacuum id (hi: tube*. fJCrtnitTmp the riiTTcnt tr* fu,\\ thrmieh.. 
Adjust (he controlling knt'li raj^lit or left u> obtain tht disirtHf 
strength - l current. Right iiirre;tfa> and left Hccrc-- r i; 
lif cunrtrtil This i^nirallii^ kndi'k not a .switch ami does nt.it 
hut off i In? current, hut is dimply lu regulate tile amount of cur- 
nui ddivmnl by the Utncralor. A>* soon :t> ihrmigh u^ing In 
Min- tu mm off the current at lamp *ockcl or mcptarle. Alt 
iumliT. i'\ivjn Nil™. 17 and 3. will operate i-n cither dirt cl nr 
alti miunj; nttm tiu am! on any voltage from i 1M1 up to 12-0, The 
Sinusoidal cuitatt. .b given ny mtr Models 2- and 3. W onh 
nbtditjtlile from out 1 lent-raters when (hoy are rimnueicd with 
alternating current of 1 00 to 120 volt [f (hey are CMmectid to 
direct currerti. the Sinusold.ii controller will delWt r a true < ml- 
mic current. 

nirncitilois are also made, when ordered, for ogtrmtmg on 
Vijliago Irani 120 in 250. dtr-erl or aHernatiiig, ul*o on 52 volt 
lighting system,' l)o not |wrmi( 1 nuicrtilor io rim whhoul an 
fTtcirtjdc being in the handle anil the ctfntni drawn I rum (he 
Ekrtrfjflc. Oditrwke (lie current if com Cited into heal and 
eventually will Heat the handle. 

The Geneniturn AVftf no Oil. 

It (he fnarhiue • 1 11 ---?- nui operate after following lhfrr ill- 
struct ions Rtturn in Factory* e&arj*es prepaid, fur ctjtajtiination. 

*1*1.1 uhviaii* am unpk-a-sini Miig--.iLti.ui when IsrM making - > 1 n■ 
(act with a palicnt, ih-- apcftuOf should hold the thumb or fore* 
finger on the * krtn4i'. thereby lakinji the rum-nt until contact 
has JufcCh mr.ilr. As mmjh ns the electrode is in euntat 1 remove 
die thumb or Unger -m (hat iSir patient will receive tile full 
flow of runtni, 

In treatmg Willi \... 2, mriat rlittrimit, lei the pa litnl clasp 
ji iti his hand before (he mrrent is lorrwnl On 40 that then.' wUI 
hr in« u ii pk'.Ki cit u'lisiiiNii. The opera lor s- lingers shun hi then 
be run yoy lightly over the scalp am I fflrtJlPW and through tile 
hair of over the putt to lie tfcAtcil, linger ends barely (trtichinjj;, 

a 5 - to draw the current 'throneh the part treated* 




i:,U'Tiox 


j.. ]a and -*-dp tiiMlWniK do tint iw ;t Itnurutit 

w h*ir tonic containing over 40 |ht rtnti alcohol, cif iltl y ^ 
(fama'l ilt? ini^TL-iii^-nr ^ 

2 . Although the '(lark frfitn the vacuum lid** in gprmfcidal 
in character. yet ordinary nanilary nik* 'Hr mjM K’ hi||i.u M ] ^ 
the care of electrode*. 

,*, \i vtr insert or remove an dccirodi- from any orifka nf 
E |it? Ijfldy while the current is turned nil, 

4 Makr it a general rule to never alkrtk ,i vacuum xut>. \t } 
O’main in contact with mucous membrane for nnjrr jhan pn-tr, 
minute* at one treatment. 

5. ViTiCtl introducing electrodes No*. 17 or |g into t|j,- 
umlhri, can* s<hntild Jh* taken not to use any undue lorr-. ai*.| 
thereby break ot7 i!iv jjE.i*’. lube in the canal. 

6. !• i-t • r-nji - No*-. lli £ 2 . l a. 14, J5. [rfj b 17. ! S -boutcl be 
lubnr.iied with Lubra-Scplol before being introduced into the 
body, 

7. Any clectfkal dt-vki' should be kept dean ,ind ifn, I? 
should never tie tisod where there is any danger of its becoming 
vvvc or handled with wet hands. Xerer u/r or handle any tlretri- 
. at dreiee irAcn any part of the Wy u immersed in tenter or net, and 
when any part of ike twdy is in eonlacl with met all it eonneelions. 
Neur attempt to use the current for electric kuhs, 

Any deviation from tht.-s rule is likely to remit in damage to 
the itUJtttiment and may lead to an tin pleasant, or, in rare in* 
stance*. to a severe electrical shock to the operator, 

NevtT operate for more than iuviiij minuter at a time. 
coil is liable to overheat and shorten the life of the f wru r.uor 
Always allow it in cord down for a few minutes befoxv mdng P 
again, 

K, . 41 View fielding, *rn !al electrode with one hand never lei the 
other hand, or any pari of the hotly, certfic in toniati with fa: ter, 
radiator, or gas pipes, or with she metal parts on lop of Generator. 

PREPARATION Of THE PATIENT 

UIm.'ei the surface of (he body is to be treated,, if iin spark Is 
desired, the electrodes futist inconiart with the skin.andany 
clothing covering tile |Mrt nuM lx- reuiwvrtl. 

AIL mel.iI, Mich as chains, tfirFCl ilreis. wife hair |iins. etc., 
witli which ihe tuLie come.- in contact m within -parking dfs- 
i,ifHc will act ns conductor* arid wit] ro |L m sharp and di- 
agrvcaMe n-niwitiw, Jf they caunci lie avoided they du-uld he 
Wflovcd, Ccllulokt combs or hair pins must positively^ be ns 
moved, a* ihtv are mil .on enable if tlie.ipark lioiiTd CUttlC in Con¬ 
tact with them. 
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Vhir In'in llif Ffilmm Spoken n{ itlmvv. when n -h.irii -|i.LfJ< 
a*. required there i> iiu necessity of rcninvhi!' tin cloihinu. in lari 
a tjrnniie thicklltfi" uf clothing eivi - ,1 rfrliniie length of ;i irk 

VS hall the electrode fltkfc- r.> tin -kru, duM with talcum 
fnnM]rr 

GENERA! TEClIMQl E IN SKIN l>TKK VSES 

\NI> LESIONS 

Itk applying the high frequency quark uver the “-iarf;»irt- uf the 
EfmIv ius in .VfBr, Edfcm.i, itf.'i. employ a rurwnl nf ^tifiicienl 
sifi-nf+ch in product a spark nue-qirarter of jii indi in length 
Keep the tube in lisdu i on fact with the -kin itntl pa-- rapidly 
b.icx and forth over the area io be trusted. If the skin is moist, 
and the tube stit:k>, dust with t.ilcrmi powder. Another method 
i- to place a thin cloth over l he surface, which will enable the 
tuU* to be moved Mni lotlily and .11 iho time di<L^ not re- 

move it far enough fmm the surface to make an unplen*am spark. 

When itching; i“ tnnrked. ihv tube is r.d^d from the -kin. and 
. 1 - sharp a qiark. employed u> the patient will tolerate fur a short 
period ol time. Thi- quickly relieves ihe iuhing. 

in trcnllOi: Itqnis or any chronic ulcers* n -fu:srk r- rntpl&ynl 
Sei the >amc manner, I hut is. sharp as the patient can stand, 
hut for iUH kittger | ban uiic of two minutes nil one time. 

TECHNIQUE FOR RFJJEF OF FAIN 

In liriidaches and neuralgia and other painful condi t ion [lie 
\<i. t surface electrode i-- applied over the affected parts and 
F: It. I ran lie had in five to twenty minutes, depending on how 
-'■vi ti- the piiin may be. Refer to ipecinl direct Et-ms under 
nspecJive luvidiiti's, 

0R1HC1AL TECHNIQUE 

The technique of the appbc.niou of the orifices of ihc body 
involves a iim‘ of NlIiC-. suited to (he various areas, and also ill- 
mSKs the importance of sterilization and lubrication. Jn Eliese 
eases Lin- tube is in contact with iln- nujculls tnttfthram* and nil 
-i nsatiou is fell eNrrpi that nf warmth. To nvokJ any danger of 
horns the kith. - should itm !«■ left in contact for longer than seven 
minutes at nnv one treatment. Tube* should always lie iiwtrtnl 
Imfi ire the current i> turned on. and mu removed until the vtir- 
rctii hai |jeen turned oil Lubricate lulic with Lit bra -Septet- 

LOCAL S L’TO*C0NDEN r SATlON 

Iln " Plate f ikiw" Meihod, Varionw niuthucffc have ck *' 
viwd for apply in i; lorid Auluri Amdetlsatioli locally ever smiiEI 

’ 3 
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.iti'iiv A wry I'mputar 'i 11 iy. 
known .11 t 3 >r 'Hate { da — 

■liiflliw!, consists srl II!»Li the 
Yu, * nu'C.sE ham Hr and apply¬ 
ing the -[hark*. through thick 
plate iilav> In-111 Ell eoritart wiili 

I lit 1 | M 1 : ell 1 - \ *D> i \ l 21 C g 1 ” i f L J 

di-ckctrif, ilw nit-raj liatiiJk* 
eiMTrs ponds to one plate of a 
fiiiujfii-ff ,ui(] l Elf >43 rface of the 
body rlt’s i to the glass to the 
other. ThU i real men l will !*■ 
found very effective for lower¬ 
ing high I (bun! pressure, witli- 
<miI prodticidi: heart ilcprewhm. 
h hit.' a more powerful action on all germ life rh ln any other 
farm of ilcciriciiy. The iflcriMiol internal body resistance T 
towered moU'rially. K the blood pressure is taken before and 
liter trc-.itmen (p the «-titvess of this treatment will be dearly 
deiH0uj.irated. 'Dd'' ■one treatment tend* to break up rale-emu* 
4'pO’ii-; era the arterial wall?., Waste products and urea .ire 
'•Uminsunl, at«oatrbc-h dioNidcv The riTrris ori e fif?; harm of High 
Frequency mi Irani filing of 1fie arteries, nephritis [Br|ght + s DEs- 
'\i-i- and apoplexy, the two la«t [fmtbTv* caused |»y thv 

6f>l* are wonderful. 

CAUTERIZATION 

If a hoi Npark is held sieaddy over the sjwif from thirty m.-c- 
mirK up re two or three minute*. varying with the patient, it 
will have a muteriiiiig cffwi. The reaction is severe and the 
■lestruction i.f tissue maj be canard to .1 marked deynv Surfs 
applications are used in tlic treatment of warts, moEt^ etr. 

SUMMARY in VACI I VI TI RE F.FFEtri'S 

\ tuikl contact with lube itt contact i* sedative. As the 
current i*. inrreased nr the dcctrode rained from the surface, 
allowing a spark to fMJisit becomes first tsttmulntiltg. then 
'tnijjgly -.nmukiiirig. ,iitd filially raiwtir and ile-trurl ive. The 
1 fleet' of 1 hr tulic application are as follows: 

1, Incre+vs-st blood -apply to given area. 

IrirreftK's oxiilaliim atiil Iih.,i 1 nutrition. 

-U Incrva-o amount \/( oxygen in the hfmxl. 

■I hicreu^ s r/ui|Hii of carbon dioxide. 

A Iruro^ v -.-.;n-iiun and elimination of waste products. 

<i. Lificrnli-* ritone. 

7, tli creamy lux Elly lu.it without 1 nr r™| ■■ nuling iiw- hi u-no 
] HT.it lire. 
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S. Locally BermicicI.iL 

Ak to ttaitniL-ni*: Theft? must be lakm rfwfarh trtry rfcv 
anil not when yon f(-vl tike it. Set icicle a tjiik- for theW An™,; fit¬ 
ments and keep them. 

Electrodes which Eo*c ituir vacuum should not )xr thrown 
aiva% . Return these tt. our factory* nigethcr with one-half their 
ung i 11 . l] ct «m, Th cy will be repum pvd .;f jual re* in. w .1 ad retutm 1 
post free. 

.V 3 E Ilrnnston generator* >11 ■>“■ gun tan teed for fine ypjj itttly 
trirfl* itsrd zvith Fronton Standard Eltri trudr*. 

The length iff ihe life uf u tube variable, like that 

of the electric Mj4.l11 lull’. \Ve ranine gnanimee vacuum etcc- 
1 rode* ff>r any length of time, We iTiniuibcturt- die highest 
grade vacuum tubes lhat ran lie made-, and tesi all tube* lit-I ut - 
sending them out: then, having provided our vn stumers with 
the best the market affords. »ur responsibility end*, riEer- 
irades should never be laid mi a E isurface while warm* a> 
sudden expansion or cuDtractkm may exhaust the vacuum. 
Lay on soft cloth. 

No. I Surface Electrode. 

The surface Elwitrixltp as its name indicates* Is used for 
treating the f.ice and the rutin- surface nf the body. Move the 

Surface EleCtmde slowly over 



tEie face in order to increase the- 
circa bi 1 cm of the skin and im¬ 
prove the eumpIraEon, \Vhere- 


prove the eumpIraEon, When¬ 
ever 1 lib electrcHIt- i- applied ii 
improves [fur surface 1 r capillary' 
circulation, and ' so pn imote? 
tibitrition (hat hollow places in 
the fan- .tod Imdy arc filled up. 
1'hc 1 Surface Etmnde is mo veil 
slowly over the entire ln>dv IP 

1 necrasv rircu latino, overcome 


fir'-Li!. U hut. overcome 


jR-old esiremities, and to giV* 
** a gcticral tonic treatment* bee 
directions for Ground Ekectfpoe» 


Slimulttimi* F\tTr/it‘ Tn iw^liio 1 1 in-* effect which itlCTtNiscs 



can tie regulated by turning the knob on ihe Generator. 

An extra Sntf.irir Klitclrnle sbfiuld Ik- kept on hand in case 
nhc should Ijecouu- broken "J 1 In- v.icuiini ediaiisUd. 



Vck 2 Ml* til3 Meet rink*. 

Whqft t'liVffftlL 1 i In-lit iu the fi.mil tin- mi ire ■ 

r.i|iiitfv MliiniUit n il fl high frequency rjr'elriril J and very ' ih! 
Vipatins dTctl-i are [muJiliMvI. Il>rn hatdnii* mrfat ffottfod* 
V'ilh prjf hand tuver let H/mthn part qf thr hftdy t.&mr iq 
with ijatrr t radiator nr ijtfi' pipfs. or with an v ttwiai bnrt DM 
of tht %cnf rotor r T & 

Nit. A Glass Saturator Electrode. 

Take* die place nf metal electrode for Ei*nic treatments 
You do not make-direct mnuirt with metal and it i~ impossible 
to receive a shock even if user accidentally come* j n coniati 
with a grounded object. 

No. A Rake Comb Electrode* 

Thv Cumb Electrode in die form of a rake is used io brine 
thu Rays ic» dose cantaei with du- *calp and to make 

-^V'TAl potato oi com.n:[ at one link Violet Ravs dm? applied 
oc-rifw any germ* at the roots id the hair and's* increase the 
ei relation, ihrm# tin* scalp, that nutrient hair buUdtnff 
niaterial is brought to die hair roots, and any local cause Mr 
uanaiun or falling hair i-i oeercoitit 1 . 

No. 5^- Ex ter mi] Throat Electrode. 

When it hi applies) to the skin on the outside of the throat 
ih,- current flows inward, increases the circulation and carries 

aw.u any waste matter, thu* eliminating anv congestion in 
the throat. 

7 hi *haper of this riectrode makes it especially adaptable for 
the arms and legs. 

No, ip'7 Interna! Throat Electrode*. 

i'litte this electrode in touch with the mucous lining of [he 
niMJib I*fore turning un the current* then move it dmdy over 
i 1 ' ,ll ! l , 1( r J ,ulta ' ,Si " a?i near it a* possible. Another jM-rron cm 
\ lU r‘ ]r ' K ’MM" 1 °n «he back of ihe neck while die Violet Ray? are 
t-pcahK applied to tilt- throat internally, and bis hand will'draw 
ie current uui nt tht point of contact so that f he current will 
Il Ulii'IV rn flow in ;i direct line ftp-ill where the electrode )S 
apfiliLij i« where ihe hand of anuiher perron i.s appfieil. thus 
r! ‘ ,w ' ri « dira-ugli an area. 11 the Threat Electrode b 

applied tf the from of the throat nr over the bronchi* I tube?* 
the current M.a:ll Iw drawn through ihoe pan>. 

A her placing the eli-ci rode in due momh [n emit art with ihe 
rmjp irieiii.Lr t iin- :uipJ |liming nti the current, do ikr«e life the 
elei u-F.-de away from the muettu* fjqfcg until ihe current lias 
hr-si lurried "It. .o ,i '■horp spark will produce .l :•< tinging ^n- 
sa , t ,|, i winch vl b] t 1 .k* disagree,*!i|i\ liul nn( harmful 
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No, ,lhJ Ear Mvclrodcs. 

1 h«‘ -Vi'.i I -nul 1-jT hhi'lnulc 5- applied tn the my* mm mrtii- 
i' T .iru ul the in sc, live* nitnuti~- ,u titiH* ■ . „ ; 

irt aiTinnis tor ( atarrh, redds Mr growth^ m the ihk, The 

currvsit should ih.i be turned mu until ihi elei irnde V in , nut Act 
w *t« the routs! mucous mt-iiilrr*uc surface tnnbvtaii- mv 
diKIgrrabfc Airtth- U*ed a- an l^r El**tryde. it h in^rUd m 
thi- car against one rirfr «l ihe i-.ui.iJ. Ivut run deep enough m 
lotich i hf car drum AH troubles of ihr > U i li a- catarrhal 
i arache and chronic middle ear affections die bmifiicd 
b) the Violet Ray treatments tliriniiih the ear cIcclTodev 

No, 11-12 V aginal EltCtrodei, 

This electrode is used its alt catarrhal naudition^ t >[ the uterus 
am! ^.Lgiiia. FirM lubricati with Lulira-Septol and do nm turn 
the current oil until the electrode ha* been m~.-ncd int-i) the 
vagina. Tbi u treatment relief in the rase of rfuralgia of 

the uterus or ovarii-:-, inilanmiattim -a the bladder, and in’e,w* 
<)f delayed or painful menstruation. I -e a medium current and 
do not apply the current to ;iny internal ^r^an for Conger than 
seven minmes at a Time. The N»- 11 Vaginal Kkt’in- !e is insu¬ 
lated with an air grip along the -ide> -<:> that the current lion - to 
the end of the electrode and iu> sparks are formed along the 
sitkss 

\‘o. E.H Insulated Vaginal Electrode, 

Ft?r generation of (hone within the Vagina. L^l 
Ovaritis Leucorrhea, Vaginitis and pelvic inffantnuiUort=. 

No. 14-15— Rectal Electrodes* 

The Rectal Electrode is used in treating stricture, hem- 
i-in-hnid*. pile?, reel.il iibsrcs^ and all catarrhal of 

the ioiestinL-s. Treai meitts through The rectum arv very ivne- 
final in diseases of the bladder and in prostutic troubles. The 
rectal electrode should lie lubricated with Lubni-Septol And the 
current not turned on until rbe electrode has been inserted. 
Turn iiff current before the electrode » withdrawn so as not to 
spink aJTertrd parts. 

.No. L6 .Special Frostat le l.Lecrrode. 

Insulated so that all the current reaches the Prostate. 

No. 17-18—Urethal Electrodes. 

Tht- l retbul Electrode is used 1 r• r oil intlutcwl catatrhfll 
renditions ot the ufethal canal, li is lubricated and tnMi>d 
before itie current is turned on, and the eiirrem ls turned on 
before withdrawing it mi .is n- obviate any diMEnyable spark. 
This irvuitm-nt is very effective in stricture- [ he ]*<i>i. r n >r 
ureih.L may I# reduced almost -'is xhtroughEy mul w«(-i Imit t 
Itss pain by introducing 3 rectal electrode mtu the rectum. 
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Never tri'iil ,111 internal nr^ui more Mian M’Viti miniiii* *> ^ 

lifiic, C-nre iitu-’t E*.> inks'll nil! Iit-Li*- 4 -.ini, undue fum anil tSu-n-, 
by break off chi' ylas,»* lulu: in (lie ■ nnnf. 

No* 20 Spina I Electrwlc* 

The S]iin.it Electitxle ha-' twii i mint:- nj t^nt.in ami U m.n| t 
especially Cor l rearing both Nido of the spine m imi i ’n tt 
iijijifk’^c inn -■! this ^In n^l*- u» i In- -pm,- ; ■, dice, - . r % : i iV ..., 

orating effect upon the entire nervnitis system, The electrode E* 
convenient to us- around thi- tyi> and r;ir.-. as it- rue ti liar 
enables :C Cu (it in hollow places 

No* 21 Fulguration Electrode. 

1^ Used to renuut VStftSi moles,. or To any skin sur¬ 

face, It is an electrode ending wirii a tm-Nil |*aini - r , ^ Ut 
generate a -park from the Violet Kays. By *Ij idling the pans 

th* electrode, a luny or short spark ran in developed, (’are 
ni Li.si lv taken in burning u -art sand moles rot to hum tondeeph' 
A very Jew sparks will whiten the skin and this >kin will come 
nit m a Jew days, leaving a healthy skin surface After eaiitcm- 
nifi apply the surface electrode in dose contact with the caul- 
vnzed spot in order to relieve the burning ^usitmn. 

IWicaifon Method i usiny Fglguratioii ElecttodlM This 
met hot q ui rkly removes warts. moles callouses,, 1 1 U a quicker 
tneth.-M] than the "Kglguration Method" and not Si, painful nr 
irritating, Hri.i^; the metal point so it sltfifitlv protndcs from 
the yla- opening, Lay tlte metal point ri^hi on tb. growth 
aiirl keep n there for ;t minute or so. until it feels hue then 
r move and rest for a Jew minutes .uid when treatment is n- 
>umn] aRam the growth tUms white, rdbjises a lid become* 
->*Sl and dark, A little vaseline, antiseptic or talcum can be 
F™ on growth, It forms a scab and finally drops off in a 
i'vv days. I'Mvinf! .i tiH .ilrEl v pink sktn and fin --car Simigth of 
current i- controlled by the knob on the Generator 

N o 2 2 - 23- Eye J’| ect rotles. 

Tin- h,ye hli-ci fiHju is jor (renting tlie ityis Through the eyr- 
Inls. rhis I- used freely in ill! eye di^lscj w ith a medium nir- 
[ L ‘ n[ - Ei any difa^nauibh- sen set ni mi i- pnxtiiLLsi the i iirrent can 
Ek- made very light by holding the hand around the stuck of the 
tied rode while the end i- in nuilurl with the e yds, E. Tin- double 
eyi- electrode, No* 2.4. treats EhjeK rps at oitct, 

This electrode can also lie for spinal application^, 

No, ZA -Conden.Her Electrode. 

t ondenscii thv eurmu near ilir ^u^bErl' nf the gfa&s so as to 
pNrflurn- consideroble heat, which is very desirabk- in dwp 
wiiioJ diseases!- and in nil ehmnic cases, ft r;irrirs the currem 
very deep into the tissue* flod ahjH'st immediate relief in 

painful null rheumatic affections, Lumkijpi. Kic. 
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.ki|.|iiu 11 Willi the fragrant 
"’.id rarcfutjy paragraph „n 


< Minimal ini ii Model; 
1 


double fnhilli'I I till ll Hi' f f l I ‘‘ 
ozone at Iht* same (erne, -VI'" 

“Oaiirr" r;<n page 21, Our * nu 
2S ,mt1 2V are - penally .mtirereb ■ 

No-. 35 PyorrtitKi Electrode. 

The Pyturlifri Kki'Eidflf I? applied dirertlt t" the gum- for 
■ill conditions ol weak or rmiltiij; pins or for Rings' disease* 
then turn cut the current and move the electrrwle over the -airfare 
n i I tic keeping it in coumfi -<> ■ ■- not !■ > produce a spark. 

Turn niT she current Indore withdrawing she clvcinnlv from (he 
mouth so ,ts not to spark the imicuUH membrane. This dec trmic 
drives oKooe into the gums artd rtiul rolt/es any jcitl condition 
of the tissues and also increases lire circul.ition in all the tissues 
vnili the result ih.sj all wciikm - ami disea-es rd the gums are 
rapidly overcome. Most remarkable cures in very revere eases 
have been reported after using this electrode. Be careful no* to 
touch metal fillings in the teeth, sis this will produce ,i slight 
spark. 

Xo. 3b Roller Vacuum Electrode* 

Ttie Ri>[li'f Vacuum Electrode, a* Ei^ name implies, is a gUsf 
ridli r for general bud) rnratmcni. Used similarly to \o. 1 
Surface, but covers the bod)' far ntortt quicklv. It SrapKially 
recommended for general tunic treat ments. 

No. 37 Special (imuud Electrode. 

rhi- i? a sponge applicator, handle, and cord, used to draw 
tie 1 i umiu out ol the body at some particular point where die 
art win of the current is especially needed-. The end of the wire 
i- connect i*| with n large body of metal, such a> a stove or metal 
kd. arid the sponge, afier In-iiig dampened in salt water., is 
apph.-d _n, surface of the body* the btsi effect* are realized by 
enrmeeting the end of the wire with a fine wire, which in cum is 
wrapped around a nail nr other pWe of metal and dropped to 
the earth I his ronmn, the body with the earth current, which 
fern now effects upon ihu human --.rgai.i^i. 

Uheu l J l ‘- V.inmuE Electrode Is giving the current from die 
\ coEet Kay (*t?neroior rhe sponge . an lie applied mtr the uvurrtf 
*? over u*y other painful spot in order to draw the current 
through the lK*ly at that place. The +wtua- electretie ««* [ * 
awiliud to any place on (he baric and the spinet n| ihe <'.round 
Electrode' IO [he Skin on the opposite Mv u\ the bode and the 
Vfoh t fciysran U-earned direrdy through nnv painful area of 
any uiseasctl organ, 

t>< ) * iat "T thl * ttrf *unrf Electrode with the rartn ttr utftfr f>f 

* a *-.P , t tr -' ' Ml ' U ? tn *J k < mriai Ef**trode X„ I ' st she GW** 

ut ui a ivtettatn itrfrr J-Jcrirorfr {ttdv. 


m 
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Direct ions for Treatment 

VIOLET RAY HIGH FREQUENCY 


fc 


The electrode bundle should always be held ,t> shown, with 
the hand 33 near afr possible to the end where the med timers the 
handle. A- it I* impossible to ahnlutdy insulate thir High 
Frequency Current. this way of holding the handle prevents 
die -current from beiny part Lilly drawn qb rough the hand away 
from the yhts.- deqtrodc, 

VIOLET RAY HIGH FREQUENCY DIRECTIONS 

Spfriiil In mrtcr i (l obtain the best result- with 

the Rranston Generator the treatment must t*c taken regnlarly 
according tu direct ions. It alwaj'S letter to wait 2 hours after 
meat- before taking [realmenl- in order to s;eL the beat results. 
Do not di-ri01 tintie the treatment* when you have obtained 
relief —keep them up for a longer period and effect a jicrntanent 
cure. 

Absc'i^s. Use Electrode No. 1 with strong current in 
contact; with nkm unce or twice daily. 

A , nr I *ulgflt is 1, Pimpit *'. N o. I Elect rode w it h 1 ned amt cur¬ 
rent five minutes, twice daily Keep KSect rode in et ope ciHtLart 
with -kin. Special .mention must A bo be [taid to the H'MVe'.- 
and I>ige-iivt Svsiecu which i? generally the cause. 

.•IMniffii, No, 1 Surface or No 24 C-mdei^r Berthe 
with current sufficient tu produce half-inch sparks hehl in m 1 -^ 
cnniari with the abd, uninul wall, wveti to ten minute--- 

AUohaliim- No. t ikdnxlt over spine. Milar pMus- 
lo the extremitii-. 11 blood pressure is high* u>e Auto-- im- 
dL-n-aiion on spine. 

Aiaptcia (Falling Hair). No. 4 Electrode used over 
five* in ten minute^ iwiee daily, _ 

A mwvrrkm Applications nt least once 4 day in the \ 
for 7 ninule:- only, by nieatu ■ of the special vacuum * ct ■ 

i i 
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. ,JV 4’F The 


inodes N T <», n or I■ 1-. In addition trivumim 'hould 
be liiki'O, with Tlli_- -Nil, t klcrlrodt with dighf 5f',irlt 

lower abdomen 4^nd inner thigh. The Simiw ' . f 

a Isa arivjsulilf’ To he usol in cetltbirt.il ion with the Violet Rav ' 1 

,-iJw/ Fisstirr. {Split or tear in uuu^ muscli-.) Tlr sirctchin 
of l 3 il- muscle erc&tlv heuetii^ wlieti n.M tl with the 
queues Violet Ray gi.i'j- \'fl' , iiiini ltd c \n t-l ., r t.S ' 
treat longer than ~ minutes at a tilth' and from t u, f, times™ 
week. The Lubra Septol shiuld |>c u*-.:d oji tin dccirnde 1 

.1 urmto Aut ^Condensation and u>e of 0/ooc (; 

is advised. The Sinusoidal Current should be 
biri.itinri With tile Violet Kays. 


■cneratOT 

LlMii if| co in- 


re Elt 
dts 


Appi-udu itii\ \*«. [ or No. 2-1 Elcctn do wit It mi drum ^ (] - T 
■IK kept moving in contact with rho skin over regimioi ^ " 

ts t,n oi *pinv nr -Ltnnrl and thin) lumbar u* 

“™ re elccuode mr 5 minutes, as this has a Irntftda! , |W ( Dn 
tlu- appendix and i^cum. The Simisoidad Current *Wld d-o 
W used m combination with Violet R$t\ s. 

A r!rr ■weitrnsis. |} \ igh l> I u- h 1 Pre sure-i Auto- Condense ion 
at scast ihnx times per week until results are obtained. Alim 
Eje coriiinucd for forty or fifty treatment* (see Ebtrhart’s Man- 

■ Py i-,_ aisfi Ier'hniquc.' for Autc-t nndenstituin on p,u:es 
3 and a of iFn* direction book), 

t, .!!\ Etecrtrocfi' uhli) over chest, allowing -jxark-; 

, . r. . ,r V u £ ] ,lJ 1 ^'rwear, .Apply sparks on spine lieiMen rar^t 
“ <tni " r ^ 0,1 iiitic. Apply each side of spine In me, 
’Tiion j r y a 'f n ^' ri _ [ ^°r cold m Lite Liuifis.. Daify t rcatmeuts ui ten 
; .. * lir£l ? ,on - use Ozone Generator for ozone inhal- 

S 4 ^r ,, “ ® ch da >’* **w*w fe ais ° 

™ (,, r jtodwe*. In (Ills m h;n,- roirmlew 

i n V , l ,: ,, ] , ' , ; ,r '■ ,rt * " f «w mw- y «®»>- 1 

' ", . ' h r ‘‘, r 1,v,: ">'»■>(« daily. MI.rowl by Aulo- 

minuu- u. iniHni' 11 )' ® ' ls / nh ‘ ,,, ' H D f, .r tyji mimiltf A livs-- 
SLntl, TS 1^71^ “riaet dettroda on right behind 

™’ ' ■ llv * l «'‘fKMd. Si„ Uta tfat Current Is ..!«i .ntvlK-d. 

t^i'yJZu, ,h - T' V " :T - X< >- V-X Klcrtrwfc n*<l ^ 

slud! Thi ^im, C T ™»»fl Willi llx-t'vriill, al» at lMr.-1'l 
Vs.I.M R-iys" IS '"' ;i ( is ildl'ised in rumliilMlion " lri > 

Hackzr.hr I-j't- kumbnjgo)* 

Mahbusi (ml-c Aloiicvia), ' 

oncfdally * ^ ^ c '' 1 Efi^trodc for live minutes 

tirth Uilrk * J r> 11 with h'n. i Surface Klecirode ^hout 


I port 


finer *tr t wife a day. V*** it medium Htronjf current 
irritable dc-M fur a Hay or two* then <omm. ti 

Blsphtri !11 t ir.jniil;ii Eyrlkh). No. 22 F.leri rr->tr with ■. .-rv 
mild current in [imfh 1 r^mnrt with the <•■,*-tidl two mj three 

minulo twice daily* 

H&ilt. Paint with fttfung b«4inr and allow to dry* Then 
tl«r Km. 3 Electrode i‘nr letter -till \"<. 24 Klertro|<" in elU*<* 
corn el with the “.kin* Tin: Iodine will driwn right Jr, 

Bmm Fat [I blood prepuce i* Hj^h ujk Aijtr.~(hmtknjtai;<ffl 
applied daily, alwj Kir. I Klettnnk 1 with medium current applied 
on forehead over cyts and tiack of ear' and nrrk. If blorf 
|jr*‘>vui<- i> low afiph" -harp *jiart-r 1 <j -.pine four or livt minutt-j 
add fiver abdominal region lor three minutes and over forehead 
and neck ,l- above. Ozwh inhalations.. Using 1 ho me 4 Hifttraior 
also desirable. five miiiuhs daily. 

Ifrcast Dtiriopnirrii I M: Surface Electrode r>r Special 
Breast Electrode for n-n to twelve minuted daily, [juiiimn 
strength. It not only enlarges the breast, but mokes the flabby 
breast firm. 

fSnrht's Distair. Surface electrode >- applied from -• issht to 
twelve miiuiles nver Kidneys and each side t>l spine at I lih rind 
\hh Dorsal, which h *m a line with the Kidneys- .Also yive 
about a twvEvc-niinutf' treatment all over IhxU lor a general 
constitutional effect, Albumen quickly disappean*- 

Bron (h ml A Sth rtui (set? Asthmo-'i 

BrtntfhitiA. Sharp ittfek*, using Xu. I Clectrode applied 
over chest and kick, may lire rcpcaloi every four hfjurs until 
TOngfMion is Relieved Auio-f nndensation and fhtam ifl 
acifuts are al'M advisud* 

Harm, Apply electrode according in of bum in dose 

contact until ail *en*c of burning disappear*- 

Caihu i w. CiifM | ie* Mi 4l I kinr U are 1 reAlcd I *y appl'cvilion 
of eharp »parka, uislrig Nm, 21 and Surface Electrode- 

Cathttmk, I sc Xft. 1 Elect node vtfth tnmJinm current held 
ekm* to the -.k: in and moved over affected pn-- ^ 

Catwntl 1 rriie Soft Vnfietyh Treat with X* K ^ ^ JT 
Kli.H-trrKLe uvi-r the cl'i-.d eytilid- with a medium 
Fivt* ininuti.s at .l time d long enough- I wu'e a da* 
and evening i* enough. f 

(‘itarrk I Nastl J. Treat back of head and l1,n ^ w ,L 1 ^ ' 

Elect rode. Uru- No, H and l > up hi no-* for {bjUt j ]f 

with a mild current. Our throne tpeueraiMi -i" 1 ' 1 1 

throe to five miltitto each diiv. I real d.iilv. 
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l l-’U 


ivlri'fle Viith it 


I'biteldifii. 1‘hi Mjri-iM. 

It a» - L, [ S k f Of 

inir'U’ ointment under 


spark applied rtsAil i'll Mir 
brint ndivl. < 


n\ •-1ri -ng. 

ms? iw** lr> iiw minutt**. 

«hr Klcfirodc, 

Ckrvnu Iflttrs. t f £e a sharp -j^irk from No. 1 Electrode to 
g.et a m simulating dTcer. afterward* tnsiit dirough iwo nr thn» 
layers of gatin’ with ml*- sn ilo* cnnbu <„ medium cumem 

Cpld F-rtrttntitfs H^h Fftqufnn i- .in ideal Irvaiincm fur 
rht> eiutdilfon, L'rf Vo, I ElerwibHi' >vu i-Kln-nn-t^. in 1*^ 
cOntart, lit! thf skin becomes red. I rent men is over spine 
ii)d nTWi-ii aliq atltkil tbily, Sinusoidal t'nrrvnt ndviMtl. 

C&b* -n ihf fired. Our Xu. 1 surface Electrode should 
u?cd ,y|«oui an inch above root of ihr uom-, Application* oi; 
(mgr of hf-iil about one inch leifk ffoiti vhwt the lost-head and 
hoir nnv! will Fi».-rn the mid. Also u*c Net. 22 nr 2A Eyu Eire* 
iTotfurs a- the sccrelions at luck of eyt-s can be U*! Ut nuefoerf 
tilth ilii' Efettrale, L* a few iSijU't .i day a.' you an after 
speedy etire O/one inhalation-- shuttle) %il*o uhi|. 

Col Ha (Inflammation of Colon i. \'n_ t Electrode with 
sTrong, ram-m passed lightly over bowel area or through under¬ 
wear. filtration,, btfeefl niiimtt ET* daily uni el relirwd. and then 
three limp Weekly, 

Constipation. > *e a_> for Colitis. finish Treatment by using 
■sharp spark for alxnit 2 rntnutes^ 3 r *e dally. AiiiCHCunden- 
satinn and Simisoid.il Ctim'ni also advised. 

Comvicitiwe. In cpnvak^ eiKt Auto-CondnwtioTi aod a 
pentral body ntitasage with No, t, 2bor 3b Kkctrodt* ha& splco * 
did tonir vRvCta* Sinusoidal Current advised in coiulrnmhm 
with Viglifi Elay* for ijuieU results-, 

Cprnj, 11 very much inflamed do nni u*^ No. 2 1 denude, 
hm only No, 22 hlHtnxk with the nunave cup omJ, which is 
U't Utz corns and bunions. K emulate strength of mark me by 
the knoh mi it, 

L'nryzi itnflamuurjn nf Lining of Xose anti julian-nr Pan*.) 
Mur No, ] Surface Elutrudc with .> mild nimnl mhbctl slowlv 
over Ipdirad and -.ides of face for .iEkhiE twelve fninut^ tm» os 
three limes ,t ilav. See ab-h fCdd in iFie Head) directions, 

CotcZ-bf.' S|h.h1v relief may !*■ iibt.iinie.il |,y tubbing of earn- 
phonytrd oil on rlu st and throat and then applying die surface 
r.lec t Fudr • in <i me ptfU for al khi t ivti mi n U W *. This i * i-*j serial ly 
effective for child stm when iou.it rented Ec have failed. For 
adults al^ouse No. 1 Electrode din>LJgh fairly heavy dry tun’d 
for 5 to 7 minute-. 

Cystitis, i Inflamation of ihe bladder No?,. 31 ,ird 3 2 Ekc- 
USr*l ilally For ■■•-ven inirtuies at first, then every other 

day. 
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Daniitup. For -iny ^borrhtc randitjoi) use \ lh , \ ,, r 4 
Electrode with medium current kept in dom* 1 amort with the 
fcirrf&ce twice daily, 

Dnftttss (Ear Noir*?,) Treat mi hark rtf tie. L with Surface 
Elcctmde No. I for about him minutes- Then tire out N . . K or 
No- *> Nasal ur Ear Eh-sin-h Inre-rt hi «nr fur ;t enLinle of 
mhiuits .tt ,1 lime, Also treat kid of ear. down jtitks of neck 
[the Eustachian Tuk - {or three m five minute- each. U is 
wise in some case* i" Lise the i-Lcctrndc up the m^tril, especially 
it ilu:re is .1 C 4 tsrrh.il condition For a lun|er treatment of five 
mi miles, jK’iir in 5 --r fi drop'. of warm -glycerine with 1% carbolic 
acid before using the d irfltlc. This gives a conductlbg body 
which prevent* sparking and I- eemfortabk-. 

Piabcles (Sugar in the Blood.) Prope r dLc, t must be adhered 
to. The Surffltv Electrode No 1 k appliid all over the .iIkJo- 
mcit and the liver twice a day; current should lie strung |t 3 
real strong rut rent can be tolerated place a thiii lourd over the 
abdomen and apply Surface Electrode over the x-»|■ of this. 
Also use Auto-l "oiwlcnsatitin lour times li week, lnrtra.-ing 
treatments gradually from 7 to 1? nijiautes- Fersevere- 

Byspcpria see Atonic Dilation of Lhe Stoutacli.J T^e ^tratig 
Spark along both siih- of the spine and opposite and above 
Stomach area. The Renenil lonii- effect of oraue inhalations arc 
also advisable as given Ij\ Combination Nlodels F5 and No. 
29, or No. M Ozone Generator. ftintpoidal Current Mroufily 
advised for pcrmilrtOflcy and building up of walls of stomadl* 

Bamchf L'se Elect rudes Nos. S or T with mild current, 
with ear drops As in deafness, also -No. 1 Electrode hack of ear 
or mastoid three to seven minutes. 

EfZ'um, Treat with Surface ElectnxU 5 f" lb 
over whole area involved* After treatment dust who Isoracic 
Powder and jaep dry- 

Eye Diseases. High Frequency i nr rein i> especial U TOlualdi 
in all eye diseases. Use «od, 22 or 2? Identracks with mi * 
current five minutes daily, also at base of skull 1 he annual 
Current should t>v used in combi nation with \ i*jlet Ka\s IL ■ I 
graniiknion. calurrhal .uul infectious, tmublcs. 1 ^ 

Fissure cj Anu^r A cun* can be isspwtcd here. 1 "' ; c ^ H ' 
No. Is for seven minutes daily. Lulmcjite WLl ' OH 

Felon a. Once a Hay treat with No. I Surface Electrode, 
about Jive minutes in enough. 

Fifthly foawl: It i- diiinml by IV- Mowell i h.n A 
ing applie.ilUrn with Vacuum Electrode to the rel.uw. J ( 
the flabby breast will immediately show lienrltruil *• \ 
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i ftiiffilt i ! -i r Atonic I iit.ii toil * <1 Slot! inch 1. 
i I -H- .^iihi-lm j 


wc, 

i cvc for five ni,m, tr .,|.„| v ' 
I ir-i paint with strong Jfldme and aj|nw u> ,Jrj * 


.tj >* * \o. 22 of 23 Hlr-fi nw|> fn it cIix-t 

Cf&iSrr 

N't/. I Electrode nr No. 24 f: 
an 

wHI as * iif yoiiri- itir nix* minuter t hi*n rake rIn tuh 
“« IL " " h « r P as the pa cion ran hi a inf f,. r three rnimmJ 

Trent I Wien daily;. In E*Ophthabuk Goitre tile rt.nhs 
‘Quicker Than m simple goit u\. Use? mniJ - 
Numerous mire* have Ikxti reported. 

Gamrrkoro ^ \ii arrlud (U utdition 


-feetrrack' or No. 24 Efcetnrfh with sironr rurrem l 2 
• contact villi the skin. Treat the id« nf the liA P 
the goitre for hir rnSmn^, Then rake Hi, 


results are obtained, 
* M licu> Unine.i 


, - . ..“ -iL'.iniiFi in mucus i.iriint; Tia 

dircinij- K nml rr*iill* CM be obiaini.il hy u^ino u Ur \v, m 

* - » "! ' •'?■»•" V- ” or ,2 Efcnrorle. Mlov4 bv X* u 

Afb[il> LuhrieScptibl on {flu electrode fiefore u^rtr tidt i, r 
tffllv ML‘VL ‘11 niimtlls nm .i -< rli.i ^ 5 ' ir 


t|ot 


illy seven mining once a day. 

AutoA 'untfensuiiun £* the in-atnitnt: Do 
during ,t cm a (lack 

tTmr i ’ L ‘ N 4 K!l ,:tnxJc ihree or four times weekly 
Tfit?. take* a Jr>nji treatment in obtain results. 

Tiiri|.L sjjnrk (o ■■pine and solar jde\ti' J 

i ei hulaiions are also beiieflrrnh 
< unit] inat ion \Jndds 


Jlr 


_ f *npp? (Ifitfucflxn). 
tiKiny No, \ lilertrotlf. 

UsinjE Xt,. >li lfeuiic i ’.ciiefainr ,ir Qzoi 
N't-. 25 nr 29. 

liny fn-rr. 1 He \.J. S Klrrirode up Hie merits, nod Vo. t 

P Nc ; >vwr % ««* and tipper part of pine. Ozone inhati- 
t ions are of even greater importance. I to \ ■.. t& Ozone Oner- 
eratnr or Ozone < umbiitarion Models. 

f *- No. I (ik-tirodeover forvlumd, kick of 
and l*fuk «f neck until relieved, 

HtmQrrhoid-, t Pjli > . 
lunger than seven 
This j.s remarkably eiTective 


ears 


I kp No. 14 or 15 Eletirixjis line 
minutes at one treat mem wiili tfilIi! oimiu. 
^ v Urifirial TtH'hn9t|Ue. 


Zwirr ' liiifding or TirFijn^ Shi null’s ur Ririuworni 
wlitrh spreads over body). I.to our Xu. 24 CoiHCeoscf for m-nt’ 

1 f .1 I Ij .n J . .1 I r - _Z_. . _ . 1 


s l e l.uirjJ Am o f on* 
1 -*• nTiarji. rstiriiLikiR Eiij; 


trac»>n_, about a len-minuto treatment even da\ fora f, u \U\* 
bnuji relief. 

IfypffSctfsu-m (High Blood Pressure!, 
dcmatuiit, 

Ffypoltniiort l.tn* Bbmd Pre^un?). 

lu spine and --ntur plejcun. 

Imptttrnre tLaek of f Vornativr Pow i-r ■. t nr Vr^uik 
„ r i irode E n nr L-fi n.nd No. 2S wil;h stogffig cmrcnt- There k 
pr.ir im ally ihj seiMatiurg in a murim sjjrfact. 1 , Only HrVeu-minuie 
real men i as pcrmiMsiMc. Once a tiny i- eiti iitgh. Also um - ihe 

rtt 
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nnrl lir*t 

electrode off ji le 

-1!UMll itinp 
ilUhs two day, See 


No. I Surface Klrclreidc .per the 12 dorsal 
Luml>ar for :ilH>ut seven hunutps, 

10 JH-nnil :| to spark. which pViirliM <7 
After nist week 1 real for 2 cLn >. Then 
aUo Si n trend, d Direction" 

Itifaniilt Pamlyus. Wh Sutfarv Hc<-fr> -I., ,k r. ,, , 
of Hu spine ah. an hi!, un «rh *M. of spj 3 d “?Je 

;™1 ■” ,l ";.-.'"?•■• 7 w -h< 1s: *,. H hut- 

ihi* ts where the ImlEuvre mine. and iW ■•, .„ 
h,ui‘ emyiJtiuf to do with 1 (h* musclre of\he leg* XoiTaraW 

P*.•/«! k*< and ? m». Then nv„ ,h c aUl™'™ 
mi liver. Treat for fifteen minute ,u a lime 

fi* a change III.; mimt Handle No. 2 ,hn U ld |*> placed m the 
d - hand and tied so it ran t slip nut. Now. trains ^ m , 
massage ih. affected parts, as well as the whole length of 
thtr spine ferfiftwn fttinutcss using olive oil as n tuhfii R u t, 

11 w ii in- I fiis Treatment is noiidiamiftif and very IjtnefiHal -ls 
you gain 1 he ordinary massage, the electrical and ..n-tiunU-nal 
effect. Never treat immediately after a meal, Walt two hour. 
Two treatment^ a -!,i> is sufficient. 
iion-i. 


Stoma* }l 


e 


Si-c also Sinm-r.l.LiE .fir- -c- 


(La Grippe). Treat 1ml h sides of spine from ton 
1,1 r1t ?_ Vl ' ]h I Surlacc Hli 1 . ir. <K\ also treat the ■ 
ano vide «>1 nose with nttld currem. t lur No- S or *1 can l.r 11 -. d 
in (Ei. nose for few in mutes .it .1 time, lie sure and treat over 
the Solar Pic\u*. immediately after treating the spine. If chilly, 
tre.ii 1 he spine through the dotting as 1 hi^ is very stimulating. 
1 realment Lists about ten minutes on spine, fivt- minutes on nose 
and i'vv- and (tie minutes on Solar Plexus, O/onr treatment* 
*Itwi3iI also Ih" taken iwu or three minutes- several times d-tMyv 
Imitnmta I'Slcepfc^nessi. There are feu eases that cmnot 
liv rarol. I 'i \ii, 1 Elect rule on spine, hack of neck ant! ears 
■ind on forehead- 1 -c- dnih tor fifteen mimires, preferably 
iM'tor ■ retiring. Alsi hold No,. 2 Metal Electrode for ten to 
(iiret-ii minutes Indore rettrttig. 

tnirsiftMt /wdrj*,-hfinM • A Ionia (filiation of the Stomach). 

I lit? Simile .idni ('iirrent is also beneficial. The diet should be 
regulated, 

/rr| : .. - ftiflaiuaiinu of lri> ol Eye)- i )ur No. 22 or 2S Eye 
Klirtnn!:- -hoidd In- lmtI. I "se the cirri nub' over the dosed 
t-i. i!.|-., ei- j ei ,1 medium current strength Sor fiv, minute?. One 
ran ux- ihe treatment ihm? or four tiniis a day for the first 
few day*. ,uul then twice n day until relieved. 

(*npf>r ir*'** !ntlueiiKu(. 

i+rtryirc(rir, Apply No. E or 5 Efei’lfudc to 1 he ihrvar e^- 
ternotly five or ten min files daily in leCMW cuiltaci, Oiurtr 
in1taE.it |,a I-, nre itlni- iulvisnbk’. Si-i 1 tit a I the C !tro.il and ttui’lt - * 


I? 
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n;oixI 

n or n 


^ anliMiptu: gargjb. 

Electrode d*iily in ecmnecttog 


are denned by mi-asi*- r*E 
IjCUfetrken I’h' Nil 
with antiseptic do»ith«J I 

Laeomator Ataxia. L + » ?bifp spirt along spinc% ovct | ?ul . 
locks. abdomen .mil joinis, followed l.y AmoConititiiwtiiiiu 
Daily irc'.HTncn??- at fir-e; Inter llirtx 1 trvqlllliup lurkSy. Tht 
Sinu-oklat Gum-iii should alln. lit u-td. 

Use slrtthg current with Electrode No. ] f ;, r \ H] 
24 over the central Itinibar region, with rmijkle* nn the m retch! 
In; sharp *i>,tr|;5. Rdiff ;ik ;iys followsa 20 minutes treatment! 

.iJVuraj’f. The patient Eiokb the X<n 2 Metal Electrode (iti 
his band) which is, ui couise, imnrtycL«l to the Generator. A 
second puny lifts [he hand- on the bare skin and E jJ t . 

pari to be treated, ir this second party's finger- merulv touch 
the -tin a spark will Jie seen which shows the current bemc 
drawn tn point of contact. Any given pnrt of the lod\- con ]•* 
mofr vigorously managed by placing .i imv.-l over the part and 
udng a mild nr strong current to suit. 

Woks. Math Fetches. KuEgmr.ni.tn is the method used tor 
molcf. wans, etc. Avoid destroying too much tissue. Use 
An. 21 Electrode. 

}h*mps i Enlargement of Glands of Neck . Willi \n, 3 or 
No. 3 Electrodes treat the swollen parts for about ton minutes. 
Repeat when necessary, nt least once every day. 

AflJti/ Catarrh. I sr No, S* Electrode inside and No, 1 
Electrode outefde with rnild current three to four minutes on 
" tch sidtr- U7ori- trcntmcnis with No, 30 Ltaom- Generator or 
.Modds 25 and 29. are of the gpyatrct imporiance. 

\ t* rt^tinrfjr. J real the hack cji the necL r even Veil upon the 
’head, wiih No. J Surface Electrode, also tin- whole length of 
spine, If very nervous, ten ini mile* Is enough .-it a time, twice 
:id,iy and thfm once a day,. A her li few w eeks t ten i»r three times 
a week i-enough, Stx + also Sinusoidal Directions. 

Seurtuthiuiti. General treat¬ 
ment with No. 1 Electrode. If 
hlood pressure is Eiigh uw Auto- 
CNindeiuatinii; if low, use tonic 
sparks to spine-- (bwnt- is a defir- 
aide adjunct. See directions on 
Si hill -j tidu [ i ’u rreni - 
.Wliffljljw, Use 

trtxle with medium 
painful area in 
■■'kill. Treat menl is 
i all v.irEetlo 

.VVjiri/fjr, In NVuriii- we have 
an inflamed cntuliiitm of a nrtvtv 


\ 


No. 1 Elec- 
rum-lit «wr 

.. with 

the same for 
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the pain Emulating that at Rhcunutum ..r Neumleia H„.h 
i f»w>- Current a curaiiw in all «**. U K sTi'fJbS 


°V i T w,tl * il mil<l sedative current in do** ctmtm I 

ftiih ihy mkin* Shirks mu$L not be Uwri ’ -hut fn . .... 
<kiih if nwr^irv. fifteen tiumitr- IV each trcatmem ,,,h- 

tinut- imnl cured, 

OViirv. AuioC oii.|.|.-_ L ncm i> itulirnt+d, HiTpli, bn- Jlv 
Siiperfluou- hi i- .. u nit ml icii]: tIVi i in,- ..|», Sinu del'll 


Current 1 * Vi. advised. 


f’aiwj i'-f Any Kurt), The application n f m ir \“ n , j 
irmlc directly ©wr the area of trouble In close contact U cer- 
Miiily ic.-irkrl'u] Treat 1 In- spot unnl relieved, A mild, 
medium or strong rurcviy can lx 1 used Mtc^nJing to the par; of 
tlae ftody mated. 

Fnmlysis. I sc \o. ! or \n r 2-1 El^trwle iiEoti^ the course 
of the patalywcl nerves and inu*<hs T from (tit.- spine to the 
affected part. jvtrE id the time in close contact and part of the 
tin,, r.c- [.< ■' a ■:■ irk. v rmi-nui,il Current is .rUo laluakil ■ 

Prbic Abscess. I se So. 11 or 12 Elcrirndc seven minutes 
twice-daily. Als*' Xo. 1 Electrode externally over pelvic region 
with mild current. 

PHc.\ ‘ mx- Heitiorrhutd^l- 

Pieitrisy. First rub with stninK camphorated niL Treat 
throuh a layer * u clothing with medium current oyer from and 
back until ninrki.il reddening Is produced. Twice daily if nero- 
san . Ozone ircalmcnts are also advisable. 

Pm en /t v. t >Lir High Frequency Ltlhriranl ran he applied 
•on the f - .i r i. ( -c Xu. 1 Siirfaii’ Fleet rode ro rau-c spark over 

i he a [I er ted an m . To sec u re i In * d e~3 red spa rks Iff t t he HI cri it - !c 
off tlin Vtn about a quarter of .m inch, or Judf an inch* arid thtn 
let It iUiwu nn i In *-kiu again. Alufimw this mod*- cf applica¬ 
tion. A five minute application is enough at a time- Kt'liel is 
hjxtjiy, 

Pti.it Fracture i'nntfiliffux. \*i. I Htcctn:<te list'd over aircytid 
[tnn- helps to re-tore -i r Limn I roitdiit'in. AI-’O Snm-uidal 

current. 

Post OperMwe Conditions. S&nie jr nlioves and Ant- 
cW’Tt&Ation in also valuable. 

Profits ft Discuses, Or. Eberhari says he h:i- cured m ' L ' r ° Ll 
per cenr. -d thm eases, E.Ve No. I j or 15 Electro- i 
minims- daily, mild current. St* 1 Onfield Tcilmiqtic 

Prurlfts (toting), Tliin is relieved by nsiniJ SDOrks 

over ansi, 

ie 
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may 


iTalniTh of ihe f mm*;, Bot thing in ifn ^ (i> l 
=thc reiThnnJ bv vmir ilvnli*! lie fun- r.imfiimrini; 1 r,'- ^ 

men! As the High Frvqilriuy Vink 1 ! Ray is ati1iWptj (-" t> ' J il 
aj ante toxic there k a sure tv ■ prumotinc nutriitim „„i' " , *? 
Wto* * healthy condition of the jpim£ „ lir iwir 

Electrode N<x 35 lot aevm minute an the gum* 4 cttutihTrvfl 
titttrs ft day ami no more. A mi [if nr modi tun current isiin. I 
^vi.d And more complete directions fur treating Pvcrrhj.-. * 
he found in Ur, Kl*er hart N manual. 

^Pfni/ww, 3 F:^It Frcqueocy Current* are of exceptional j 
V - Llup ,n thBdissise, I sc No, I nr 24 or 25 |-.k, M ... 
voihaci with the skin over offerled area until rvlief Is obtaln^l I 
' ^ twice dally it necessary. and until mred, Also me No 1 

ElIccirede■ It.r 20 minute* «nre daily, AVHen painful *owfitl 
c.j- subsided. Sinusoidal treatment is n*r,unjttrnded, 

Rtpr -Aurw The XV* 1 Surface UhvirWe is u^d nytr the 
afs - 1 rt w nh -m.d! -p.irk - Two or three times everv ..xher 

oar is the mode of treatment, 

•) *trr>ns Spark nu-i' 1 ho st ar 1 issue. The edge of 
Otir No, 1 can be Used nr our Fidgurautjn Electrode \n H 
V !1l ‘ reatment fidWrally auffkws, a scab generally form? and 
ar-jif. "tf. L'L-ax in.. healthy normal 1 issue S.nun true- ir, requires 
?■ treatment, haiku up instantm with No. t Electrode 

in close eon tact with -kin 10 improve c i re u Lilian. 

Xfj.i:iVtSv AppK Xo. t or 24 Electrode along ibe course of 
rnc nerve and to lower pan of spine, Ten to fifteen minute* 
daily. 

Diseases. See Technique cm Fere m a, 

Npruiiijr, i >»■ No, \ Lltkrtfotlo with moderate current fa 
kj;hc contact and rub gently aver sprain. Repeat en-rj iwn or 
three hours. Rv-sl is necessary . 

S^re Fed • flmiM.T- of ;tny kind 1 . Use our High Frequency 
Lubncant lirsi .l rit| apply our No. E EdceErode ever thc:uva for 
a few minuter at a time. Relief is prompt. 

Safe Thfoat. See Ear v ugh i* 

Siiy .Vert urn? .Sit -' Joints Apply Surface Electrode No, 1 
for about fifteen minute*, twice ,1 day, on joint*. If applying 

neck, apply in-hind i .irs and down sides "f neck for about 
t"m- minute?. 

Tic Dotifo&reavtx This has been successfully treated by 
Hielil Fn-qtlcni L urreiU I’sul inged ;ippjimtii ti- w icli No I 
Electrode with medium inrmu over the emirsc id ihr nerve. 
;l j mI up[M.‘t par! r<f Npitic l )n Tier! -ixiri: Im? in c|«^ < <mtaci. 

I--lute tn,‘ l v \n.- applioi with yiKKl resutts. over the art',i, pr,'v;. ms. 

1 1 LriMtmcrU and allowed dry. 

7Vuifihi f Sw Laryngitis. 





7‘hbtreufossi. See f'leurW. 

■ -m 

‘"t- ? - — 

o( ,11 Iwl .1 quarter o( an in'rh !«*. , 

I'antffse Uksrs Ung, thick, musrkv|onift R tpwfc™,. ,** 
affected tmb mi thc «pin*l mi in* and <,n ihe General mi. i 
““ »* *■* body are indiemed. 5 J w AV t HJ J gg™ 

rParfj. lfF ™ and ptkn Small Gmht. t V (HI , Spt 4d 
FuljElViLCiuil \.t, 2i. It pn-jLU^ .1 tine- nurrJfcr 4 paX \™Xj 
lorn enough <-n growl b lo cauterize it A *taI, I™ JfjJ 
d CjP p oi1 ,’ Ivaymg a healthv pink tissue underneath. No ™ 
will result. Ordinary atni^piir methods should b ( - M „ ti i 
(he (issue heals. 

ftVwptn;; (.affgA. No. 1 Surface Eh-ct rode h u^tj Treat 

the same a- for Asthma. The Ozone inhalation is atso "u^ 

FlWfiifoj. Apply our Nm 1 GVfcr the wrinkles. If * t corner* 
ot eyas. utow the Electrode dutward and in a eirefo. The sat* 
j.n the forehead. I su your judgment to mn\ynu- m n f Elec¬ 
trode jLcurflxng to location of wrinlkes. 

m riten* Cramp- I. sc No, t Electrode with tnedium cunttt 
applied in ]imh l contact i'nim finder rip* to and including -boul¬ 
der area and upper spinal centres- 

OZONE 

PRODi CTIOy Whenever an utectrir spark tluw|ji 
the ,iif ozone is. lilmti^. Ozone is known under (he chemical 
symbol 03. and E> an allotropTc form ot oxygen At the same 

time ozone i-. Ifoerati-ij nitrmis. anti nit ret- Brides are also pro¬ 
duced. 

When you inhale Ozone, you take into your Lungs,, and 
through your Lungs imu the blood. life suatainittg; and ['unty¬ 
ing Oxygen hi n- most potent form- Ozone 
Ison inf the blood and tissues,. and increases the number ol r*d 
COitntsdct. 1 1 has been proven, beyond -ill tfmjJ.fi, that Oz*Hr 
Will quickly kill the mo*l infection* germs and Mirniorg.imsms, 
■Old it will* do thi' without injuring the most dehcale rnttinus 
iru-mlirnne, Ibxme provides more i Iulii the d|uivak’nt r| inn ’ 

fog Xlouafotini or Sea-nhore atmosphere,, fn-iih( in ynurwMi ionic. 

When takitiu tmlmjait willi the OzOrtC, the J * l[ 'ent > !' ’ J 4 
be made riimforraMe in an easy-cJutir ■ r,Pir couch ( —* - ^ , 

IhmIv ran be thoroughly rd iwfo The room ; 1|H, i \ i''V 
.iTid digln | v darkened. Ozone should i her lie m - 1 .- 

mean# of a +, Bramdort No 30 Ozone Generator or thpugn ™ 

Putls. pmviited in Mndcfo No, and X«. 
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Of.ini’- treatment dmtild to niton, .if itrsi, from five ti> i ri1 
mintiio. wire ur twin 4 day. gradually itivn adnj; the 
■ ■! treatment. Xu t r< at merit -huuUl to t.ito n uultl aft. r dlge— 
tion ha- taken place 

Daily tn-aimrnW of Ozone deans* - ami rmviialj/jL. ih ( . 
blootf. thus enabling it u« guard nguiiiftt jn.ub td defend 
ami disease. 

lyDJCA f lOXS. O/i.m- h beneficial ic> the extent that purs? 
air i- li^ird. but there are ^«me (li^tn-v in which It is nf j !lir . 
licular benefit These an?: Anemia, .ill diseases of the respir.it-rv 
organ!*, including (tiN’rcul'ifis mfiTiiuu? ctiseast *, and all ren¬ 
ditions where then? Ss iriJ|x-ffcvt usidatkm and impaired nutri- 
twn. An ozone sspray has I ieeu denioti*i rated to fie healing to 
alt forms of ulcers, etc. 

Xffil fFOt? OF i J/AC. In cases iv here individual treatment 
is ryotiinsi it is not necessary to lilt she mom with ozone, a* quite 
satisfactory results ran be obtained In using the small j«orsable 
Or..no Generator, which may to attached to the handle of the 
Violet Ray (.onwator, or in some of out models is equipp'd ns 
part of our Generator. It has been found nocfc&ary to filter the 
O£om- through cssrniiat oils in order 1<» remove; the nitrous and 
niiric i iv ides. < fil is supplied for this purpose. 

„ ^_ hlF yaluc of oiortr should not In; overlookrd and cases where 
n l ' indicated am mentioned in the list ••! diseases in this tre.it- 
toeni book. 

+ The Ozone < •etieratr jr i .n Models 25 or 2V dmuld to opt rat til 
in the following manner: I'ir.tt, unscrrvr the coaming over the 
tbtcmL (up and pour in enough Ozone Oil to fill nip 1-$$ fij Tl 
lin-sL turn the Silerrur Switch to 2 f ‘ Having .tone rhis, 
pS.in* ilie ma-k tightly over simuili and nostrils and agitate 
bulb. Remove mask when breathing out 
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No, "l ini the l?;ick «1 ilit head ;ri thtr base of rht l>ia.in, k 
aft cTMj.mrtrml region fqr nmmerdrrir.mutt; "2’' £%. \hv fUffa-Ctf 
over die cervical spine and ii* nerve reni'V*; “3 M t- the dorsal 
spin.' and centre*; "V the lumbar apirn- and cmtrts. and ”7” 
is the heki of origin of nerve* i>[j] the indvir KtnliouriiiAr^' 

f it 14-ui .liid M-XU-d itptJiiratijH. The puliTmnnry .urea v> defined l<y 
doited, lines. The right and left kidneys | 1C (whind the Aelfh 
*"3-5." and under "-l " i 1 * che spirt-ri, 
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The Sinusoidal Current 

n iiA I n /.S. If b a mwr seicfltihi nitr. Hi «,f TJ' 


f- 

The Sinusoidal ( um-iit wm, fuM dtMovi rtd m KfM 3r -, 
D-.Wnvat of Paris, Tin- u« this m 
01 Riaily di't-a-n-h. e^jjeeLilly nt IT!uvular and tiervolrc orildn 
provifli <*■ rflertivi- that the lending pJiyiarian* .,ii ,, v . j inn ™id 

ht^nme imensdv irntTLSii^l in Hk- subject. fj r [ j[ Kc-tloc 

niji fd authority mi den rid H\ wnne lar^|y of tin mam |,^ (] ^^ 
to lx derived frtun lEie Simm.idal Current. Dr. Abram* of 
S.iti J-f.intiM-r. wrou s vlM.iI honk- In whi>h hi* cdlli rj <-j j 
attention u, the rcniLifkabh* cu rathe f|.n> of ihb form of 
electricity fn many cust^ which had hitherto Encm considered 
incurable. 

- ^ POES- tW of the in.^i remarkable properties 

of th* Sinusoidal Current a> in inercasinE tfe tone of tin? various 
organs, -urh as rhe heart, lungs, liver, stomach, tniesTmi-^ 
Ix/ud-, y[■!., whic h are in a easily R^dted l>y other inran- of vk ^ 
triral mat me nt. 'this current can he directed into ihe urpjans 
named by applying the current along the spine to the nerve 
outlets from these organs. Many conditions of iU'hca.ltfi art? 
due to lark of tone of the heart; some to the weakness of thr 
kidtieyi' or liver. liy applying the proper .-t iintilLis to tin ofpnrt 
.vUVcied. the general health can lie built up. 

RKSfl^&I&RR 77// S. Always moisten jKids thoroughly 1 ' with 
^artu waters tit* rurneril will come through n dry" pad 

WHY IT fS APPLIED TO THE SPESE^ Everyone 

krn>u,> ,mtl n'-ilivi- lh.it ikiii h every nerve in tin* tn>dy nrigitmte.< 
so the \pimd ror<l pacing out between the vertebra - . ha\ inw Mime 
fuiHikai to perforin upon ik organs Kafh iu:rv<* has its oppo* 
aem ner-ee and when each p:iir of nerves arc in pencri cvjmh- 
hrium, jvrfect IienhEi 1 m the result. 

Realizing that all -iiisaimllt- ,ui re flexed tom^irrirlid ci' 
the end af the nerve; for e*tituple, ihv ulna (i-uimntmJy Known 
** the rrusry Iwme cm the elbni* 1 In-inj; touched. ' d ' Jlr ‘ l ” tlJ ' J! | 
imnivijtntely felt .a the end of sin- fingers; mi with everv i"" _ 

txrigitiniing in the spinal eord. Knowing ihb to 1*.' true. then 1 

2S 
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the u*- fti sinu><'itl.il fitnvui applti .l *■ Hit f.«.ii of Any of , h ,. 
m .rvw, it IS immwIiiMrJv rcllc^l ti> tUi- orgim 1 'i [iphed | iy U|< 
worm fircfc &■ the iHfiiri, lunp, I'vm. ki.Lm and ^ 

ipruiil!' When any GUO Ol Up**' M <> in ; l,J ' 1 * h< ^ ln|; - the -Cni. 
leIii* applied bv iiimiu »f nmuwul-l <-U-i tm ity at the ^uiiab/U 
*pinnl region will be rcfltxed to the organ, restoring its rumn^ 
equilibrium i§cc cliflift ^ whtffc ^ zipi|jL^ LriMHikitt to f|i 
proper filial region), 


HOW PO WCA TE 
THE PART OF 
SPIXE TO RE 
TREA TED. 


At the bark of the 
rtrirk will Fh* n 0 -red a 
prom in^At bone or 
veriebrai which is .*■ 
rnnrf prom in mo than 
the others. This; is 
called the seventh 
vt-rviral, mark* "" 

ed on the chan. 


Chart Showing 
Anatomy of The 
Spine’ 


■-* Rhlfi 


Tolwrate the thtrd " K * 1 ' 1 
fourth or fifth eervi- 
r.tl, count upwards .... 
from this point. .* 

fo locate any of **’ 
the dorsal vertebra: *'■ 
or lunilinr vertebra:,, "* 
cuu in downward B. A 
T he re a re t wel vc i E>>r- 
MTtcbrie nuin* 

Iwml if min lop down* 
ward*, and five lum¬ 
bar vertebra 1 jju-it U 1 - 
low the donal verte¬ 
bra'. 


n»-. i. B-—■ K - 


• * i.u> 


By mim ting and 
feeling the vertebra* 

alurt^ the Hphif tint 
ran ii-adil> Inf.ite the 
prjit tip lw trenud 
wish the k fvaleM ,m - 
CIJ e ;icv. 


AVrrr Onli-er 
"/ f k< 

aymfHtihctk 

Synf T r\ f$r 
Swmaidftt 
7 rrntwrnl. 
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teflcx Inhmqut. (The stimulation of 41 ticrv« in thr »[„».. 
which control ill the vital organ* in the body}. When udui£the 

ham! r « n^e di.-ctr.nl, „ n l[m ilt M \ v „ f thu Spol4 ^ 

ttonnUf the repent innate* the-skin, im^v il np.irdWn min! 
Jon I ill (he ^[ioE where there i' nn irrii.ni.iji. [hil Li-t - 3^.1 
diptild be treated for five tumute? 


I inlemipLicig the current by 
our iniemiptmK handle nhniit iwiTvcor fifteen limf*every min- 
BU". Of course. all thi- 1 imr the; large pad i> refute uver ific ^u’- 
ruTii .11 etui of spine. Thus you di-cover tin- weak ‘.pat* in vour 
spine and roiii-cqijcmiy the nerves muM Ive interfered with, 
The&e nerve* m your spine con!rut all the vital nr&an* in V our 
body and ntusi 1 m? attended to. If the organs in body have not 
the iHTVfc cnntrol. they arc weak. slugginh and in time plavout. 

REJUVENATING TO THE .ENTIRE SYSTEM 

Tin- treatment is bench' id in KnlLirtierm-nt of thi Heart, 
Palpitation of the Heart. Wuak Heart, Leaky Heart (valvular 
troubleEraphthabnic ^'.oitre, Cold in the Head, Whooping 
Cough, Now Bleed and Nervous DijaJCtie-.-. 

SINUSOIDAL CURRENT DIRECTIONS 

The cnctl-tarderivatives such as iicetniulid and other prepara¬ 
tion? are used to siimLilate the heart. After theit effect hits 
passed the patitrit i* ww tStart hgfort-, as tiatcici: having -pent 
her >i 1 nv i-i vii.ility E-. i-jdtau-ied. No iteed ■ >i dupe if vent have 
•>ur Siriir-. iid.rl Com roller. Simply wet the targe pad and place 
ii at the sacrum 1 just below the small of the luark- and with 
one small disc pressed at thi seventh cervical (mw chartj turn 
on a moderate current. After one-half minute: turn it off. Ki’St 
onc-haJf rcumitc, repent (or live minuto in all Sec that ihe 
pad* an; thoroughly muistefud- If they Ijcocutw dry during 
the treat merit wet them again. Treatment:- even day until 
relieved- The Sinusoidal Current will only work tui the dtcr- 
[idling, rumnt and not on the direct current.. 

.1 mrrtorrhfti . Cse one Sinusoidal Pad over the 1 bird Lum¬ 
bar and the other owr ihe lower ibdomcH, I real mem five to 
Mevtn minutes. In addition, treatment should also In* taken w tih 
1 he No. 1 Hl*.-trodc with dSglit spark over rite lower abdomen 
atnl inner ihifjj-L 

Anaemia (.Thin Blood! I'loro omr h^d deari*fc 

at the tenth dorsal on ^pinv. The nlwhumual pad ts jiIiu’kL er 
the sacrum. Treat for fifteen minutes, if l jo web, on? j? “5® 

abdominal pad on lower spine and moVt- hnwl spongt yy ^ 
whole abdomen, especially cut the 1 1 \ ci - If VTN 11 * 

iihed treat the whole spine -n rfli’h *\dt of rt Uu * 

Seed m h rciw in the open air and ?houh I eat the SC 
siantial food and take Cod Liver 0il ]f| w(tau-\«. r 
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sy-lcffl " ill Ih O ilrral e I? , It W ixild In, - well in the .itiM.vi. t 
inert. to interrupt the cuirent_ for every HjbI f ttiintit B - 
Ttiirtot*' 1«y ii'-i'iK "wf interrupting handle, iStv (.b.,| lv j ri . jj'* 
ti(*ii lor n:\h1iii fig ike blood), ’ l ^’ 

A*; jiwti Prrtorii ■ F' nuhil nervous affection nf | K . Ar[ • 
dtUi.it inn). PI,tee It find sp'iijn,' at "ill cervical uit ku-^ 
and atxlominiil jutd on sicnim at end of spine. Trt-.ii f ur , * 
minutes, twice a day. hollow with AutreCimden-Mitioii ^ 
minutes, twice a day. ' ™ 

AHhnw i, Bronchial). Apply No, 101 over the 4th rervicil 
if., the sjtoti£c handles held each ^iefle- of the rivL 
iL-rrupting handle and inu-rrupt current even hail minute f r> r 
about five minutes only. L'se a very mild current, Treat ^ v , 
eral time* a day il' ease is aggravats-d. Set- I)/nnc inhakitiunj' 

Burtiuhe {t'aused hy kidneys Indus distcnth.nl i. Hare hand 
spenge at I-ili dorsal and abdominal jiad on su-rum end 
spine). If there happens to In.* atone in kidney, this treatment 
will can sc pain, hi do thje treat again. Better see a doctor. 
hiifiYupt current every half minute In using the litre erupting 
handle fur five minutes. 

Biliousness fCaused by an overloaded gall bladder nr the 
Idle lading to tkm in the duodenum 1 . This can In- relieved with 
the Sim;!- id.d I \ let l rh'i i y I h- No* im Rivetrinlf mi [he ?ih 
and (uji I tur-d Vertebra- cat chi- right side of “Spine Bone" and 
No. i.tS uta the sacrum or tlLe lower abdomen. 

Turn on current until you kvl it on spine, never mind if you 
do not fet-l ii on the stomai h; i re.n tor fifteen minutes. 

Htaddtr Trouble Nervous ruiulitbiLi, fn^tltat uriuartun, 
etc,), H.nr alsiimiiital pail just above sacrsil region of spine 
dower spiiit; and | dare hand sponge over bladder. Treat from 
lert to fifteen minutes nl a time, once a day is enough It t? also 
Well lo alternate [he ireainieill and treat uVCT the kidney?. hv 
pku'ing the al.dimiinnl pad >m the kidneys and the hand ?]usage 
clccLtintle over the bladder. Treat forte® oi fifteen minutes, 
flirt* n day. 

Brom tiflii. I "so hntid sponge on the bark of neck and abdn- 
tniual pad over the rtiinwrh, After a ten-minute treatment, 
^un -.Jli' Uie machine an-1 lower tin- neck ]xid to In'twecn the 
nhoaUk-f Utudc Jltd treat for another tout rutnmes, tins stmun 
give relief. If ii doesn't* interrupt the current with unr inter rupt’- 
■Ig Imndli- .(limit twelve timer. a minute fur five minutes- ■ 

* Oone inhaliiiinii few reaching the weakened • ■ 

* « rrittu- hufarvs .. H.i.-iiik the two S|K»nfit- J ‘ks iro-k^ Nu 

101 on either side of neck it the 7tli rervtrd. thus siimul.iimg 


?.s 
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(he vagus rwrvr which Controls 
speedy relief. 

( "afurrh, Ptare No. 10■ 
hand SjMjngr at (’ltd itf 

gives desired rc*nl:-- 
Rjty Vacuum Kir* ri 


(lit hcsirt ( will Ijfin 
nil 7 t Ei i,icrvir^il 


K about 


UtfSJ 

Viok 


t 11 >*«* if n«k ,Lrni 
■"'* for ten in riflKO iTtin . 

I real with No a nr No., 9 

fiw nwimes to get the Orotic effect. {Tcase^bof'loM i? r ■ 

0>cry_hiilf nimutc, using interrupting handle, 
tecliniqiti i. 

Co hi lixirrmcties-i 
Colitis. 
the ninth 


•^-■e Violet R,"kv 


I'he Sinusotlial current as in Amenorrhea 
M.UV one pad over die sacrum and the other over 

uintfi normal Yertebne 

Doifwss Noieas Rinsing etc.. Be careful and do not 
use this current it pus coming trom the eafs. Only uke this 
treatment when going to lied, or Ef you arc going to be in the 
hoii*^ for hours .n a time. Never gt. out in air after a treatment. 

Fill ear w irli well-soaked piece of absorbent cot (on 1 pltjj^ the 
ear full. Place sponge hand elect rede on back of m-rfc. Now, 
pl.uv well'moistened wocxlcn handle sponge dm rede over the 
ear and treat with fairly strong current from five toten minutes 
but once a day. If two ears an.: affected, treat each one for 
seven minutes at the one silting. Ele careful not to ait in a 
draught, ft you must go out, plug < he ears with dry absorbent 
cotton. See Violet Riy. treatment for dcafmWi- 

Eyrr : A t n iphy of 1 ! 1 ■ ■ t ip t ic Nene). Kse our ha nd >Stonge 
decirodc on the hark of neck and our X<% lli r the double eye 
electrode, over the dosed eyelids. I ’so a very mik! current tor 
fifteen minutes E hit once a day The \ iu-tei R.iy treatment with 
double rye electrode for five mbiutcs hastens :l cureK 

hnlrtopioih {Intestinal suffering)- Place the two sponge 
electrode handle- No. 2(H ore at TeE a dorsal and other at Sth 
dorsal. Apply a medium current for about five minutes, hut 
mice a day. The muscles in the abdominal cavity can hr made 
strong and well. (The Violet Ray ca n be used over abdomen fur 
five nr ten minutes). 

fixhauftion. Place the two bare iwt on ( 1 ,ot plasc Ni^ 11 ^ 
which is covered with a hvi cloth and which K count *-ir< , - V 
binding post on generator, Attach hand ^fumge i" " H T . _ 

fog post ;nld place on the napt of (Fie neek, Lurn un 1 ■ , . 

toleration and trust for u n minutes, once a day- "I 
Violet Kay treatment with No. 2 Elcrtrtd* tor * .r.rf 

Falling Womb iTVoplau— I ten). kj 1 ' 1 ^ j mi mtH 0 
draw 1 knees up. The abdominal pad should be Pj* roupJc uf 
ol back and {mad sponge placed on abdomen about couple « 

2? 



f„di^ either M»lcnl i.i^'1 mmUTTTTTti -ihe side*„.) , 

minuter on other side* riu* u ill Ill , ■ Mutnb if per^Med i? 
ATti’Nv.iiL- the treatment by Bpg No. 108 K«ta! EIvcmS! 
Li Oriented with our Lubm-Scptol-anif inserted well up in 
with abdominal pad placed over al«lomcn. Treat for i 
minutes 

Goitre Simple), Use hand sponge over goitre arid a,^ 
inat pad over saienim spine, Turn currem on until you 
in i he gland- A fifteen-minute treatment is enough i .» C e a day 
[>iv nl-> Vi.*k‘l Rity Directum*-'. 

G&itrr i Exapthulink'). Hand sponge at, 7th cervical ^ 
spiiie. abdominal t*ad on sacrum. Interrupt ctirTem every half 
minute by using inttimiptitig handle, for five minutes. 

Hay Piter, Apply hand sponge on the 7th re meal 
and alxlominal pad on se tutu : lower spine) for fit*- m- p. n rt( j n ^ 
Our Ozone outfit should Ik: used its combination for s 
speedy cure. The Violet Ray should lie used up nostril for five 
minutes two or three times a day. 

Headaches t.SieSc -. Place I land Pad No. 13 J) over she 
:,urutn and the large p;id between the shoulder blades- Tn.-,- 
10 roinutfes. 

fltadathe ■ Nervous). I so Sinusoidal Current with _ 

p.id over STMUth Dorsal Vertebrae and Large pad over Sacrum. 
* to 10 minutes treatment, 

//op; Bfaod Pressure, Same ns for Nervous Headache, 

//rur.' Place hand sponge on 7th cervical On back of neck 
□ ru| iW, lot on 4th dorsal just Ik.- tween shoulder blades. Treat 
f'.t about ien minutes. Interrupt current every half minute, rot 
three minutes, by Use of interrupting Handle. 

, - r rrt f alphaiion). Apply hand sj’H.ingc electrode cm 

"* n * crt ami aljdominal pad on sacrum a* 

I,, I, * ( pm Jr* Jrterrupt the current hv using the interrupting 

r" Tu Th ‘ i«t«rupiion* .ire from iwd« 

m 1 u . nty Timt-s a minute, 

TaluT'ih'/^K^fn#! r 1 |H - jibdonutial pad over the nl>domrfl- 

1 '- k *«* band siwiige and *•**-*■ -,i t _t hmie 


. . -- — 

lS «fiESmi3£ff , &* *? 

AUl..in;» ,i p .,i T 1 rt ’ a t men i la-sts ten minutes. > 


treat each side nl' t|ic- spine l tel11 '' 

-■ ■ * ■* ■ ■ - - , j| - ,i! 


anil in,,,i ii, Vwi'.i'„T “t‘ | nl>ric.n«J wldi our l.ul,r.i-Sd"' J ‘ 

for Iinuilier ,on ^ MrB and u«f 

iin™iiMriv , " 1 rLT'n„ f T' ,,>i,V i- Uso any form oi wntn.n* 

*^^ssrSS &s ssf. o«w^' 

■ ,om-,th ■" ,,i *» tiamj NK)nf . L . „„ il|t . i ■»' 


pad 


Jo 


nn-ni ,i day „ 'T 

cftmtipauun treatment. ' ,lrKtlMl1 ' under 

srsu™* *™...3S££&; 

l-ulm. It the fight ..r the lift gt«« ,,,„ „fi , 1luJ „ 

r lippiy fcm,| MHWRi- etrell. ,1.- ..„ 7,1, m . T ^, 

n-L-tl; and nlKkmumal pad of s-uTiim nnd let current of tn i r ., 
lion run Tar ten minute*. J hen* u&inp nu r intettlipune h.-uuUe 
internspt (he current about ten to twenty limes a liimote fw 
but five minuiL^. \ few treat men is will contract the leidnev 
It pain persists, despite this treatment, there must be a stone in 
the kidney. ,\ doctor should lie consulted xtt once, 

f f^jr/uya Place hand sponge -at 1st to 3rd lumbar 
and the ^.Ionium! pad on dee -nrmrii (end of spine]. Ut cur¬ 
rent run for fen minuEc, and then, wiih the interruption handle, 
interrupt the ctirrtu every half minute for five minutes only. 
I his latter i Ljntrae! ^ the liver and luijevs congestion out. 

LumtHjgo. I sr i he Sponge l\ti-i:t rc tie over the spine at the 6th 
and Hth dorsal vertebra and the abdominal pad over the painful 
area. Treat lur about twenty mi no tvs, twice a day a l hr?t, 
and then ortre .1 day until relieved. If r hurts nn«i when you 
bend river apply sponge hand dev [rode on Slh and lOih 
dorsal spine, h it hurts ino-t when you straighten up. the 
ij.w] over the 6th to Oil] do rat I is the mode of treatment. See 
\ tnli i Ray icchnicjue which, w hen usi*l it] combination, brings 
about cjmVk results). 

Ifantmarx (Jiands (Caking ami inartivityi. Place Hard 
spongi- dtjeirodv Over drd and Mh dorsal spine anti the 
wooden handle spongi? over first one, und then the 01 her side. 
Treat lor fifteen minutes but once a day. Thi^ also enlarge?- die 
glands and ^nscquenlly the bn-Ms. The Violet Ray in rom- 
bmatkui absolutely fills out the cheat muw'IesK 

Jfuxjajjr, 1 '-e our So. KS.t w ith a piece of wet rot ton pl-o pi 
over it. St a ml on it with tioih bare feet f never mind it | tv 
plate ii- in jC lirgt enough vi long a- the (wo fevt ao 1,1 1 ,tr, j: L .Y' 
wikh ii), Take your hand sponge electrode of die - lk ' • 

‘4art m (he nape of tlu- neck, not nn rhe spine bone, m ' 
one iitch on either side, and move the electrode s"w 
the whole length of the spine, first ott one ,U1 ‘ 11 

other. Next hold hand sponge ov'<t 


(JIH.- -‘LUIA. ..--- 

the Uvrt atifl (In is the 
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„[i,m.ivli, If the tnniil'li' i- rin ".I K in i Ilf leg*, place haml * 
«ver the sacral >pw, down near the end anti b-.tvn i ( t| ltTl ,7^ 
| t .„ minute Hiu; tan tiui-sik ' 1 all ■ >ver the hi;* if ifi. v w j^. '* 
well as the front rtf the Mly This treatment will ‘ 

ttfpftty minute*. finer a day is CttiHigL I lie 
tart |>e used (see ifutrucitun!; under t3»i- heading). 


fi?3 

«*-: l< 11111* 


.VfrtforrfifliM f Profuse Meti-trac tonApply a strung Cu ^ 
rent over clie bladder with the hand *|*<inge electrode, aiid M 
aiwlrniiiiial pad on the small buck. Treat fur about 5^ 
minutes. 


.Ur rift ml Pa in f. Apply b-uitl Rjn>pt}te nviT 3 rd and -hh doro] 
spine and abdominal pad over abdomen. Treat att-.-ji 
minutes twice a dav. 


ten 


Obesity C’.se Shin hi util Cuircni as in HeaclaiEn directions 
follow' by Auto-Condensation. 

Pains (of Any Son). The application of our abdominal pad 
as a dispenser can be usciL If [Klin is nmivhcro in the tack 
from the neck down tn ihi- end of the spine; place abdominal 
p;id over the solar plextus. I lien urn." hand sponge on the pain¬ 
ful s;wt and leave it there. Turn on current to toleratrn .me) 
s it for fifteen minutes. The pain will 1^ eased or dt^i^Ofsed- 
If p.iin is Sit chi front pan til body. place abdominal pad over 
Kidn.-v* “i in l Sacral pari ■ .i spine flower spine) ami u*. hand 
sponge over the painful area for ten or fifteen minutes. If pain 
is in hp. place ™ cloth im foot phm\ which k of course, v. 
fujcttd with,binding pest on Generator, and him 1 hand sponge 
y’-i.r fjatnnd area for about fifteen minute?. t Sne or tivo JtiMt- 
rnent# a dav is enough. Use the interrupttng handle fin liu 1 
lLf3,] bicerrupL Current every half minute. 

Paralysis i Ami or Amts). Uur handle spnuee electrode is 
modelled and applied over the 3rd co 7th cervical m-rves on 

l'' 1 '| " f n ^k ; nnt on iIn; spine I.. in the middle, but ]v-t ■' 

V k : Ui thL ' *'»*• an. inch, The altdomirol rani is placed on 
■at end ej|T spine, Interrupt thcciurem bj insirte **** 
imarniiairie handle In term pci., ns are from twelve to fifu*a 

4T' * lT / mutL “' ;tTul t,n ath of treat men t h Inn five minufc* 

JhrtiVl I r ,r 'T ,,tt ’ ,lt " ? an Ktvti in dav at first. M 
should be dropped to two in a few weeks* time and finally^ 

iirrn fur about ^' vrJ3 


t i vt > c rv.. i uik iiV".,'i i; ,V t K r 

minutoSL 


tft 


ihe^r ,S |i lnbntil< b ft {iiomydiii4). Thin rnntiii i«»>/* , 

jK ' l v , . 1 E ’ ir ';, ,,1IT ,KiCj ; ! ^rx>«(ie electrode over spinal *pJ 
■ Hfat^i by Ml,, di.™*, I he abdominal tM d on ,airui» at 
of pprne, or beuer null. procure another blind upopgtr eketnx^ 


(C) Jeff Behary 2019 


34 


I filer* 
by tiring the 
Me imctTtafiibfT* 
Mafiiaae the 
ne^h t | Thi^. Heller 


,i- the abdominal pit! Eh liable in be .. for a, , hiM 

fi]jn current, which must I* mild for 4 child 
mtelmjuitij; handle fur five niinutfs only y-||' 
are twelve times every- min tile for fit L - nii'mii, 
praiyietl p,irt* with the hand- l\* mu 
h.ti-cA doctor watch the prirgrt - . .£ iIh ,'. lH ■ . AW treat muscle 
ui legi and .iriii^ ufii -• a day bur i -• -n nun me' 

Fmistmt T,, gain immediate relief, apply the 

'm.tEJ sponge haoclli * on either ink rd the neck at the 4 th ,e r 
ncrvt f » f **»"',- l rnimite nr iw„ at a toWabV current 
■hi* contracts the duiphragui by stimulation M f ■ 


fltnv whirh ynnirok 


the phrente 


FiltS (Hemmoirhnid*). ! hi- the No. lf*S Mela] Rectal I- 1 ct- 
rrotle. Lubricate the Electrode with our Ltibca-SeptoL pj ;ice 
the abdominal pad over the stomach. Insert rectal electrode in 
hn-uv! nlxiut three itieho. Turn current on uiuil you fa| it 
' -® - }y mi 1 ■ ^ ■ ! kc i 1 ^ Jwu t fif Icon * in inn i [ l b i fC&tmtnt B You 

u ‘ ,rJ r mE rjK,,1 >' troubles and rondttiiins dear up that have failed 
to y ield to anything e he, as web as rite disappearance ©f the 
mirnml jnk-s, bleeding, itching and heavy condition ,4 k ttcr 
t-wcl. Also .see Viotei Ray inatructEons for quick and Easting 
results in combination with iliis treatmem). 

Frastrah (Hand (Hypertrophy L The gland h r of course, en¬ 
larged. Apply our Hand Sponge Elect rode over the litli dorsal 
nerve oil -pirn- and the abdominal pad on the sacrum at end of 
®P m V' J Jt[ vrrLipi a he current by means of our intenrupting 
handle* about liftten to twenty times everv minute for five imn- 
utc.H, only once a week, Remove pad from sacrum. and ptocc it 
■ i" -riuich .iih I ir* a he other coihd attach the No + HHS Metal 
Ht-iml Electrode and insert up in rectum 4 1 kjul three or four 
l!, ‘ he* and pre^s it against the front wall of the wtuan., towards 
the bladder, which is against the prostrate gland. Turn ai\ 
steady rutYent and let ft Row for ten minutes at a treatment, 
tince ;l day i> enough, This combined treatmem can lie taken 
:s! 1 lie 1 mu? Time. h is wE^e to usi* the High Frequency \iuh t 
“y glass electrode in rectum for stwn minutes on allerrtate 
K'»r Hpcody cure. Ur, Eberhart of Chicago, III., chimis 
,1 rjsr<!L|| h.“ cure in yd fKT (Ylll. of ifie-c law,'. 

Stijf Afcdfc and Stijf Joint x. < Follow llle name Todllliqur .IS 
u_,1, d under Pains of anv sort). I ■-. ■ vnur ourai judgment ,y to 
wnurctoplar.v- the Abdominal Pad and sec ^ iofet Ray iccfetltflfio 

also. 

‘ftw (Hitme U-i'hciEqut- :is under IVjiisof any r- >rL. 

(See Violet liny- lecliniqur). 
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Pad'.it ill.- Tiw’k and pkn-L' -i 

(lower 'pittf •' at 11 ! ttrl '** 

pads firm ’&ji the ,l S' 

vour ^piiw.', I See Violet Riij tr 



accrue. (The Violet Ray can Ik: used in combination with 
gratifying r^ilM- 

r^vrarJia (Calkd the American dist il caused by hurry, 
exeilament, w* k ry, cty.1- Place Cbe hand sp->nge chi-'crode nn i he 
7|h ATvicji at back of neck; and the abdominal pad ®ver the 
sacrum at ciid of spine. Interrupt the current about twelve to 
fifteen tiim-H every minute fot five minuU'H and then h-t the cur¬ 
rent slow evenly f. it firurther five minutes. You mm- up die 
heart by lu (iuii i m tlievips nerve and thu- ( fie rale of the pul^e 
b. brought down u> normal. 

t’ngrjt Xenr (Hits pvprylliinp to do in control of heart)- 
by a 11 ]living our band sponge electrode on the 7th ccn’ilit and 
our .dwhimiiud pad un the -acnaEii at end of spine anti Let ting 
current run for live mining, then by using the interrupting 
handle and interrupting the current about twelve time* every 
minute for another fivv ndiiuits, one will be surprised how many 
symptom- oE su.ffitrmc; are relieved bv si Emulating this wtmder- 
ful nervy*. 

d 1 '}).'■* l bn|tin^ , ’4uc inn', E T l:ii , y i*tir hand sponge electrode Wt 
lEif 5-a and 3rd lumliar spine, the aMomiual pad on. the sutuia 
m end -if spine. Let the current flow f l±r five minuted and then. 
iiBine the hi term pting himdk. interrupt th* current about twelve 
to fifteen times a ntinuL- fur five ininuo.- more. The womb wui 
eon! met, as any docinr can verify, bv aid of the speculum- I fl 
JL short lime it will resume its normal pe^hltm if there are ^ 
ndru-sioni. 



(C) Jeff Behary 2019 


37 





Itow w OPERA TE iV/C U' tfi WtiLS 25-27-39 
Slmf> llit* nil 'if (In- wTiirh U<^\ iK.irih \ v ,w l0 

turn tin ilir difTcreivt mm'iit* 4 in til*- Ln^rr m^lik 

MtiaJfcr miKli-U huivi- mi1\ om Itfioti l<> turn whiili n>.nli* . ti^, 
ciim-m Nimiu *«r wtvifc. 
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/, l? UK A -SEVTOL i S't JM 1L E) 

Thr ideal Lulu'll ,mt for um- willi V.n utim F,lecih„li , (( 
internal use- It in antwoptw* »*><* j^rmiddiit Inner.- ,m <lK ,.1 

introduction and 
Price, per liiljc 

///(,// F*£(?r£.vtT 

Thri preparation if- mnnuf.iiMiiml by ( ha-. A. hrnn-u.., 
Lld.^ opcrvially for \ibtt in roinuriion with vkvfrir lre,iim«Tit* 
For rhfumittL^ni* ncdtadgia. neurit if* ami kindicd ailment*, is 
prove- invaluable. 

Direct bus: Four a tca?|H ton ful cl the lubricant in tin- hollov , 
of the hand and rub over the affected part thoroughly, TTi- t 
apph the Violet Ray current, which trill drive the Lubricant 
through the pores of the skin and to thr Miiiru «'f the pain. 
High Frequency Lubricant, per bottle Si A 

.4 WORKING MANUAL FOR HIGH FREQUENCY 

CURRENTS 

By Nobly M. Kbt‘rb;irl, M.D., Pii.D.. I'M,'.I... Po l <r J 
Mead of Dept, of Physiologic llurepeuttcs, Med. Dept . L 
i-la l'nfvemiy + Chicago, Prof, of High Frequency, fllinoi 
School of KlertiMJ-TIu.'rajHHuio, Author of M Practical X-Ray 
Therapy/' "Vibratory Technique/' etc. An lip-to-minnic uady 
reference guide by thi- leading iuiihnriiy nn High Frequency. 

Just what it - name iinplte^. a working handbook. telling ho 
io use these currents. No lengthy discussions, no fi-rpR-vi"* 
technical! Iics, no "red tape.** Over 300 pages; over 60 p - 
of illustrations. Handsomely bound, Price S4.00 (postage^ 

10c). 

RRANNTON U/OSi O.MvKATOK So, ,« 

Can W u»-e4 with any Vinkt K.iy Mrnralor iHrcrt hsrdicao^ 
Valuable, in the trr:ntnctil of Throat, Prflndh.il afl l E »r< iff- - 

Ni-rvr.uti .lilrtitnlNcmaMhenia, IfiiMjiinnia., eli, C*H*t|ilK , l f ’ 

hamlMime leatWit* caw, with inn r It ,,| Ojam.- Oil ,iad GI»m ^ ,bT 

So. to Price S»,5£i 

HR. SNOWS St.T OF V \{;t CM j [ i CTR, 01 J KS 

Thrn^ *!ectro<i* a «r.- 'fr*i U ttrd fur fic « Pr4 j U „ P rhf »n ,vtirait>» r r ' f 
rulIc.wJrtR rfr.-tfotiea: ltudy, Rm a t. t'hfeur. P r *th*l ..nd V -' 1 

I'jirlH «is in a act. 

Mi I'rlcij 1,7,011 

4U 


(C) Jeff Behary 2019 


42 



(C) Jeff Behary 2019 


43 






# ft.rl "t 






t^CtKtUj 

f\ 


tl <X*is 




I J~ - 

//us (V /vty/( 0 *A /vuj/ 

^OjAjC^JL yLltf'*'? axAui J 






&H&8*/ LfcOSsiAs AjtSJiA^Jl 0 


3 . 


[\)0 I TO^. 1 ^ttrf r.M» V sT 


Of- 


cfajcA %u$s.cU<S gCCmaAHS . 


^ . SV/ v ^C^ c ^ 

~flC< s y^jtuASx. So y^SJlj <!£OBSEp&c c&+y>oS-*A 

dL Si^<aSl*a^ ♦ )*^mS^Sa. a ^ v °</ 

Sft^a ^/iws ^ ' 

• *. * "'' 


(C) Jeff Behary 2019 


1 










(C) Jeff Behary 2019 


2 
















C cLlZ rJ\j(KA*y> , J~ t 

/rwv$U as~fk+~& ^sA-oL'y. 


c^i L x o^A L, ^ 

vr^fo^- cvM-caZX, A. L x 4#C0 

*, .A^/, , X£ ***** <’'<V A ^ <fi° J J ra ~' 

A Jj.o *. LjL nt*1* • < 

>*, 

jjt XsrA <^ ’Ll , - - 

^ ^ 6*4 j- ^ ^ ^ 


< 



oU<~A( 


jvQ 


k.XjL 

y^cJjL LLp ^ & '/ }M 


„ pc^u;*. ^ ■ tL r'^f L 

$! cXa Ju“*£j u> 


<K4^ X 
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c&Laet C <S~ /«**- 

_ ~y -fljf_ (* 


** fa ' • 

/O ^-a-vc /£ ^ 



-fLr&uyk -fat <l&Z( a/* 2- • C*-j><kA*fa&r- 

ww Xkd^y ■ ^ ^ 

iOL^. ISSB^ -*& CJ^^X *X ~Xt <^X 

Au*<**«+ , fa- +U J #^' / *y**^ 


L r rr ^~&. <&<Xt>^yd ^ -+h crf-poi^f-* 


dlK^torr, fa -tfa JUA*. ^My 
H'j S) K ji tfSUMAi <X r4* c i'scfasy. 

Jt -fij &pf>OU*< dirufafa . /?*■ /-'^ 4 - , X*- 

C,aj)^Xo-f' Sj 3 3st Xiuyd <xsrd «_ jlgsf^&d 

-ami 0~d +U *L ou^lfajfa . 

CMit 2 k £} & +'•* ^ ~ ^t~^, 

^aX ’ oMeX /ST ^ X 0 .^xi s< 

#X oJ>S*Ct ~g-oO • I &fa£y c Xn*jo( AXXAAf 


I 

mtXMm $-0000 
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(ty . S . 
l jjl&ja. 




: 2.1D l/ fO 1^5 i- 5 - aJ 

oJfd ; /S"0~ Joo Are 

{jJa+Y • IOI<-\J~ 

Q'diiJt Cjx+tortA So 







<2> C t^JitL&d. 

'tLart ^u u ^' U ^ s 

j2JLl wAt*^ Wj ^=€ oUt/ct z^rrt^t , ~ > ^ 

Us a- 0 s** ^ S*" 4 * 

**ma« . *U f>r&vm , fx&Ufr 

-4* r»*-£ ^ -*U 

,3. 


•f /01 .j^rv^e J2^^ s . 

/'^ p^-r "f/jl dsn. U-jtpHS- I "'' <‘-»4*^, j),(((J 4/&. 

jk^J, Iftf t^^Xk 
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h \ju£am.sJI for 

l*mx a. Add c( hj}k , As. 


& 


oUyA podtuJL A As y^cJU ^dU ^—7 

Jjk As JdJAk. 1 f J JU a^U hod JurJh«d . 

© /vxfl/\ /^% <JUC/ * /( ^ h^L, vA/hy/. C***t4s*3~ 

Au c^w.e -^ A ***** * A ^' V ^ ^ 

1 , yj \ - ^ ^ 

*4 *£) , 


X4^UM£^ C * t 

C^A- °ijfdd iris k yjunK- Uhod \r*t.^ avd 

-y. <LcMU W f>M+“»«, ^ 

UU Ah ^ AxaW . X^C>U ^ fiAt. 

>^J Qm- U**' CO*2 CpSJthd £<*VA*/ kxAAMAA ^ Ai 
lh>^A-^Ay\JlA.i x/A. Aji/v^o^ , hsArt Co-r^S o d C. 

JA h ds.c> y&&d As -tU I -£ p’fudd <r£ huyl 

yltyA (»^ «** . mi 

^) Tlx (L-^OUfU^ i\dhod. 1 UA* **• SOr^ 

LuJ. /HT'f 2 — i.fuohfuL postil** , d **d> A 
IjUu pr&oh*-* S^odi. - - - - 

~rks Cuu-hfi, t^sA'jd. HAS*- AzAjrt-A/±£ Ax 
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*> 
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tjlt « irtistlc ko^ S&T*\J 
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aENERAL SUGGESTIONS 

In treating the face with the X-Ray, protect 
l„£ I S ««**«•*«} m-M or ,h«.- 

'T„ SSg ffi'SS,* oMhTbo* surround¬ 
ing ,ar(s somelimes require to be protested from 

' Operators should keep back of the active hemi- 

<P R'eSeSbS'.S b Mhe ues.es and ovaries are es- 
peciallv sensitive to the action of the rays ... ... 

.When reaction is set up, stop X-Ray until it 
subsides and then resume. A visible reaction is 
rot always necessary in order to produce cura¬ 
tive results. • , 

Burns are usually produced most easily where 
the circulation is the poorest. . 

A new tube should be used cautiously until its 
characteristics or idiosyncrasies are known. 

With the resonator never leave a vacuum tube 
in contact with a mucous membrane over seven 
to ten minutes; five; is usually sufficient. 

In the following list many conditions are treat¬ 
ed successfully with either the X-Ray or High 
Frequency Current. The one given first is that 
usually to be preferred, but a combination of 
the two is often better than either alone. 

The including of a disease in the following 
list does not necessarily imply that cither the 
■ X-Ray or High Frequency is always curative in 
these cases; nor that either is in all cases the 
• best treatment,' but no disease is included where 
satisfactory results have not been reported by a 
reputable electro-therapist ' . 

• - ... 

■ :.v. f .' £: to M V 4 •' ■ J.i . - • 

__ - ■.. ... _ , _.... 


TECHNIQUE 

ACNE. X-Ray; medium or low tube; 6 to 
10 inches distance; 7 to 10 minute treatments- 
three times a week. Expose one side of (ace 
and then the other, 7 to 10 minutes on either 
side. High l-requency, with a vacuum tube 
and a half inch spark to larger pustules daily 
or every other day. Explain to patient the 
necessity for regularity in treatments and that- 
through the action of the X-Ray in causing 
redness, pigmentation', etc., the face may look 
worse before it becomes permanently better. 

Treatments may be given with -spark from 
vacuum tube or mild cfileuve from diaphragm, 5 
to 10 minutes daily with nearly as satisfactory 
results as with the X-Ray. 

ACNE ROSACEA. X-Ray; three times a 
week; medium tube, 10 inches; 10 minutes. 
High frequency; vacuum tube, four to six 
times a week. 

ACTINOMYCOSIS. X-Ray; medium or low 
tube; S inches; 10 minutes three times a week. 
Electrolysis frequently necessary in conjunction. 

ALOPECIA AREATA. X-Ray; medium 
tube; 10 inches; S to 10 minutes; three times a 
week. 

ATONIC DILATATION OF STOMACH. 
High Frequency; local effleuve; S minutes; fol- 
lowed by auto-condensation, 10 minutes daily; 
• or use double resonator, one diaphragm over 
stomach and one over back; 10 minute treat- 
'ments; three to six times oer week. 

ANUS, FISSURE OF. High Frequency; 
vacuum tube; direct contact, or mild spark; 5 
minute treatments; four to six times per wee . 
Probably the stretching does as much good as 
the current. 

BLASTOMYCOSIS. X-Ray; medium tube; 
8 to 10 inches; three times a week. Use inter- 
■ ' nal treatment'in conjunction. 

6 ' 
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minutes; medium to iugn tuue, 
three times a week. Vibration a useful adjunct. 
'KELOID. X-Ray; medium or low tube; 8 
to 10 inches; every other day to point of good 
reaction, if necessary. 

LEUCORRHEA. High Frequency; vaginal 
vacuum electrode; 7 minutes; four to six times 
per week. 

LOCOMOTOR ATAXIA. High Frequency 
spark to spine as strong as patient can stand 
over lumbar region, and also along sciatic 
nerve. Mechanical vibration to lumbar cen¬ 
ters. 

LUPUS. X-Ray; medium or low tube; 6 to 
10 inches; 10 minutes; three times a week. 

High Frequency; mild effleuve or direct con¬ 
tact with vacuum tube; 5 to 10 minutes; four to 
six times a week. 

The use of the High Frequency immediately 
following each X-Ray treatment for 2 or 3 min¬ 
utes will be found better than the use of either 
alone. : . v 

LEUKEMIA. X-Ray; medium tube; 10 tol 2 
inches; 7 to Jo minutes over each area. General 
radiation is advised by Burdick. Mechanical vi¬ 
bration assists. Beware of belated bums. Hiph 


(C) Jeff Behary 2019 


fu!ly treated with X-Ray; medium tube; 8 to 
10 inches; 10 minutes; three times a week. 

MENSTRUATION (Suppressed). High 
r reqency, resonator diaphragm or auto-con- * 
densation; 10 minutes daily; followed by vagi- ' 
nal vacuum electrode; 5 minutes. Also high 
tension current direct from coil with body 
electrode to lumbar centers. 

MOLES. High Frequency spark as strong 
as can be borne; daily 5 to 10 minutes to ob¬ 
tain caustic effect. Electrolysis usually prefer¬ 
able. 

MYCOSIS FUNGOIDES. X-Ray; medium 
tube; 10 inches; 10 minutes: three times a 
week. 

NAEVUS. X-Ray; medium or low tube; 6 
to 8 inches; every other day. Must be pushed 
to the production of an acute dermatitis, usu¬ 
ally with blistering. 

NEURASTHENIA. High Frequency with 
double resonator; 10 minutes; four to six times 
a week; or by auto-condensation. 

NEURALGIAS. High Frequency; vacuum 
tube; direct contact or spark, along painful 
nerve; S to 10 minute treatments until relieved. 

OBESITY. Williams recommends High 
Frequency by auto-condensation; or use ef- 
fieuve from resonator diaphragm. Mechanical 
oscillation also an excellent treatment. 

PITYRIASIS. X-Ray; medium or low tube; 
10 inches; 7 to 10 minutes; three times a week. 
High Frequency; direct contact with vacuum 
tube or mild effleuve; 7 to 10 minutes; four 
times a week. 

PSORIASIS. High Frequency; mild spark 
from vacuum tube; 3 to 7 minutes daily. To 
stop the intense itching a strong spark may 
be used for a few seconds. X-Ray; medium or 
low tube; 10 inches; 10 minutes; three times a 
week. ■ , 

•'‘ . 9 ' 
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URETHRITIS. High Frequency; through 
vacuum urethral electrode; 5 to 7 minutes, 
daily; or use auto-condensation followed by 
use of mild spark from glass electrode along 
line of urethra and over perineum.. A-Kay; 
medium tube; IS inches; S to 10 minutes daily 
three or four times; then every other day. 

WARTS. As strong a spark as patient will 
tolerate applied directly to the wai;t, to get the 
caustic effect of the High Frequency current. 
Daily or every other day; 2 to 5 treatments will 
produce sloughing off of wart. 


PHYSICS OF THE 
X-RAY 


Gordon G. Burdick, M. D. 

Chief Surgeon People's Hospital; Professor Radio- 
Therapy and Photo-Chemistry, Illinois School 
Electro-Therapeutics; Associate Profes 
sor of Surgery, Post Graduate 
Medical School; President 
Chicago Electro- 
Medical So- 
* ciety 
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X-RAY BURNS. 

This important subject needs considerable at¬ 
tention at the present time owing to the increas¬ 
ing number of cases that arc occurring among 
the new operators who are appearing in the 
field. It was known as early as :Sgi6 that the 
X-ray was capable of bringing about a condition 
in the body that might be dangerouSv and 

consucershte s y—'im m w=s nftduiara. in-, bw. 

<fn£e: tbz . atu<ac fas ar atmaiuc. fine "-C>c /<8 

■W^ 5 E_ Snae hr uat ^ 

** liiM 

7f«n ^ftbtl \xihe.. uflhM 1 hohuon In »kX' 
same paper, of Nov. a$, tSg6, gave it as'hU'j^B 
opinion that the effects were not electro-stitir ^. : 
as alleged, but were doe to the Ohemiojil >otv« 

Ol ihf 55f SlL-STlfc \v \v '* 1 W-V 


r -T* piYrr^ec ~m * sect r^he. 

T^ 2 * Zjttxv. of Dec. z. rSpd claim¬ 

ed that the X-rays did hot produce bums, but 
that this phenomenon was- due to the ozone or 
nitrous acid generated upon the skin, and sug¬ 
gested that a grounded wire.screen would ore- 
vent the trouble. 

Rollins, Electrical Review, Jan. 5, 189S, ex- 
» hand to a tube of so high resistance 
c?;n th « current could not pass through it and 
t, pr °d u «d a burn. 

cnce r ?ft^ rid ? e -' th L e American Journal of Sci- 
to tl.Xc C a - ,med that an X-ray burn was due 
be nf^ r ° '/* ??' and ,hat this condition could 
and P be dUMd e, ?“. r . wilh or w 'thout the X-rays, 
of -, h „, e><P0 . Scd h,s . hand t0 fl bmsh discharge 
• bum. 8 ” ”*° r and Produced a typical X-ray 

I' jTime seem, to bear out Professor Thomson’s 


•’;r -’a 


theory and is now generally accepted bv all 
. workers in the field. It is of course Ifnown tha 
a static or high potential current when director! 
upon the surface of the skin is capable 2f produc 
ing a violent erythema and possibly a blister- 
but the readiness with which it heals shows jhal 
it differs radically from an X-ray burn It fre 
qucntly appears and disappears lust as A J; i. 
Acute X-ray burns may appear in all stages ac- 
cor.l.ng to the amount of dosage and the car. 
surface has received. , 

DERMATITIS. 

{Mi l> B condition of the skin that appear*” 
,x i 4 <0 3 4 da y s - after it has received one 
Xtsv^-W 1 "' 5 X-radiations and its effect is directly 
^proportioned to the amount of ray received. Wc' 
n&tirtt notice a slight pouting of the follicles a p . 
4 $fpi4ring like minute red dots upon the skin f 0 |. 

K>wed in 34 hours by a peculiar itching sensation 
^,-tjut grsdunlly grows worse until it takes on a 
• lIlMlllct smart; by this time the skin is noticed 
IQ pa slightly swollen ar.d the sensation has in¬ 
creased to a disagreeable burning, followed by 
neuralgic pains radiating away from the spot; 
the redness gradually increases with an increase 
in the thickness of the skin which gives a hard 
leathery sensation to the touch resembling a bad 
case of erysipelas. In the course of five days 
a distinct leaden cast is given to the red and it 
looks distinctly angry, and in the majority of 
cases it will remain in this condition for about 
five days, and then gradually begin to fade out 
from the edges of the center. The application 
of any irritating substance or inoculation by 
means of the finger nails immediately turns the 
dermatitis into a destructive X-ray burn. Where 
. this occurs a large blister forms in the center and 
numerous smaller ones in the immediate vi¬ 
cinity. the pain increases in intensity until the 
victim is in agony, and there are few things 
that we have found that will give relief, even 
morphine has been found wanting, requiring al- 


--- ' 
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most poisonous doses before any comfort can be 
had. Tn some cases the slough extends below 
the skin for a distance of one inch and tile pain 
and general prostration c<?ntinue until it has com¬ 
pletely separated. Regeneration is extremely 
slow the surface refusing to tolerate any or¬ 
dinary surgical dressing and .immediately assumes 
a graVe form if any of the irritating, applications 
are applied, as, iodoform, boric .acid, or any of 
the liquid antiseptics. 

CHRONIC BURNS. 

This condition is brought about by prolonged 
intermittent exposures to the ray, and X-ray op¬ 
erators seem to be the only sufferers, especially 
their hands, owing to the excessive use of the 
' • fluoroscope, and occasionally upon the feet where 
the operators make a practice of placing, the tube 
under the table in order to examine the body 
while laying upon the table. Several serious 
bums have been received in this way making 
cripples of the operators for life. This condition 
is brought about by repeated mild attacks of der¬ 
matitis, until eventually the capillaries are de¬ 
stroyed and the nutrition of. the skin and its ap¬ 
pendages is seriously interfered with. We have 
• a dry husky skin rather inclined to redness hav- 
. ing a peculiar glazed appearance with a tendency 
. to crack in places, the nails shrink and become 
distorted and eventually shallow ulcers form and 
a stinging burning sensation is continually pres¬ 
ent In a few cases the process has extended 
. . far enough to destroy the usefulness of the mem- 
. ' her, and in-several well known cases the.degen- 
eration has.proceeded, to the point where malig- 
.- '/.^nant conditions have developed necessitating the 
' ;,.f^: r amputation of the limb. : 

■ , “If. BELATED BURNS, : 

Vv ;••>£• A surprise was in store for a few X-ray op- 


years to culminate, and we all recall the sad 
case of an English physician, Dr. Blacker who 
suffered a severe bum of one of his fingers'while 
manipulating his apparatus. This irritation pro- 
duced an unyielding dermatitis which rapidly 
spread up the arm and in a short time cancer 
appeared in the skin at the elbow with glandular 
involvement in the axilla which followed almos 
simultaneously and finally involved the entire 
shoulder precluding the chance of help by op¬ 
erating. We are also familiar with the case 
that occurred in the practice of Rubcl where 
death followed an extensive burn upon the abdo¬ 
men. Another case that has become well known 
was the assistant of Edison. This young gentle¬ 
man in endeavoring to commercialize the X-ray 
apparatus used the fluoroscope without sufficient 
caution and eventually, set up a process that.made 
it necessary to amputate his arm. Cases like 
this can be multiplied indifferently and have hap¬ 
pened among demonstrators of this kind of ap¬ 
paratus and among the users of the fluoroscope. 

A case that was brought to my attention hap¬ 
pened in the beginning of X - ay work to one of 
the best known X-ray opetators. This gentle¬ 
man became infected with tne X-ray enthusiasm, 
and after purchasing a machine that the manu¬ 
facturer guaranteed “not to burn" he persuaded 
his "fool friend" the barber to become the sub-’ 
jeet of the experimental work, and an attempt 
was made to take a skiagraph of the ankle joint ; 
and after a number of failures it was given up 
for several weeks. Before it was resumed how¬ 
ever it was apparent that something was wrong 
with the ankle. It was red and inflamed while 
blisters covered the surface. Everything was done . 
i that could be to relieve the suffering of this pa- 
..tient. but the process extended until eventually 
‘ ; the bones were bare and nothing would make 
granulations grow in the wound. An amputation 
was refused and eventually the bone was chiseled 
’ into by a surgeon and much to his surprise no 
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blood vessels were found; the bone hacl tlae ®P* 
pearance of being petrosed and responded to he 
• cutting instrument like the petrous portion of the 
temporal bone. It is six years since this hap¬ 
pened and the ankle still has open ulcers. I his 
case had approximately 45 minutes exposure on 
successive days giving from five to eight minutes 
each day according to the operator s side of the 
case, and from the patient’s side the exposures 
varied from five to thirty minutes daily. I he 
exposures were given with a 16 plate static ma¬ 
chine. We are all familiar with the case of burn 
that happened in an eastern city. The physician 
purchased a static machine from a manufacturer 
who guaranteed it not to burn, and in this case 
the operator experimented upon himself trying 
to make a skiagraph of the shoulder. History 
tells us that the doctor did not get a skiagraph 
of the shoulder but did receive a destructive 
X-ray bum that crippled him for life. He brought 
a suit against the manufacturers and as the re¬ 
ports have it recovered a judgment for $6,000. 
It is not known what effect this verdict has had 
upon future guarantees by this particular firm. 
If physicians would ask questions from others en¬ 
gaged in this work instead of taking any im¬ 
probable story that a salesman might tell, who is 
anxious to make a sale, such aedidents would 
not occur. . 

I had my attention called to another deplorable 
case that is now pending in court This was a 
saloon keeper who having an eruption upon his 
hands submitted to X-ray treatment, and as usu¬ 
al, testimony differs, the physician stating that 
he had placed the tube seven inches from the 
■; hands and the man claiming that he had lifted 
his hands off from the table and had kept them 
in contact with the tube, as he could see no 
reason why" he should not do it, although lie 
acknowledged that he was told to keep them 
away from the tube or he would be burned. 
.., ' jvJ*. * up E.°, se , d t0 , have had seven treatments 


of five minutes each, after which he com- 
P'* ,ned . an ,tch,n ? sensation and the doctor 
stopped treatment immediately and told him 
that it would be advisable to wait for a f PW 
days in order to see what the results would 
k e '. is the last time the operator saw the 
patient for one year, but the subsequent history 
was given in the testimony in court. About ten 
days a,ter he had stopped treatment a violent 
erythema broke out and as the pain and itching 
were so severe another physician was called in 
who dressed it with a strong carbolized solution ' 
and covered it with rubber protective; the next 
day the sloughing process began and he dusted 
it with iodoform which was used for several 
weeks. The process continued and the man al¬ 
most went insane with the pain; other physi¬ 
cians were called in and nearly every drug that 
surgeons use was tried in succession, both to 
relieve the maddening pain and arrest the de¬ 
structive process. Little success was achieved 
in cither direction, and eventually it was neces¬ 
sary to excise many of the tendons that had 
sloughed before any relief could be obtained, af¬ 
ter which a slow reparative process set in. Pro¬ 
longed soaking in warm saline solution eventually 
caused granulations to take place covering the 
surface with a very sensitive skin which was 
non-elastic, this with the loss of tendons and ‘ 
the contracted fingers has effectually made a crip¬ 
ple of this man. I had the opportunity of ex¬ 
amining the hand when it was presented in court 
and I must say that it lacked many of the char- . 
acteristic appearances of a typical X-ray burn; 
that in this case at least the X-ray was only a 
contributing factor, while the' irrational treat- * 
ment that was adopted by the attending physi¬ 
cians in their desperation brought about the ex¬ 
tensive destruction that was evident in the re¬ 
sult. Of course it should not be necessary to 
add that a little petty spiteful sentiment so of¬ 
ten found in small places was the cause of the 
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• present hu^on that is 

Jh? fa responsible for hfa condition It .s also 
among the P°f^ S to the soil that was thor¬ 
oughly'prepared for them as he attemoted to at- 
ren S fi bar after the sloughing process began, and 
we all know the destruction that C3n be wrought 
^ the human tissue by a mycotic infection If 
a lesson is to be learned from this case it is this 
' that phvsicians at large should let an X-ray burn 
severely alone and let the individual who pro¬ 
duced it handle it without any help; it will make 
him careful the next time to sec to it that he does 
not produce another, and presumably he knows 
the best method of handling this trouble. As 
for his medical brother who takes the case off 
his hands, he has only sorrow and humiliation 
as his portion, with plenty of hard work and 
very little money, and now days it is certain 
that he must waste much of his time attending 
court while the latter is trying to find out whether 
it was the X-ray, iodoform, or mycotic infection 
that has brought about the terrible destruction. 
It is robbed however of its humorous features 
when a man in vigorous health suddenly becomes 
helpless as a result of crippling of his hands. 

Instances of this kind can be multiplied by the 
hundreds by referring to my files but no useful 
purpose would be served, and many cases are 
more pathetic than the one related above, and 
many are not of such a serious character. A 
number of .very late bums have accumulated and 
have been reported by different operators. Two 
< of these cases weje reported by Clarance E. Skin¬ 
ner, M. D„ before the American Roentgen Ray 
'. Society. .The first case was a woman 50 years 
of age, of the brunette type, who was under treat¬ 
ment for pseudo-leukemia accompanied by a large 
, collection of fluid in the abdomen. The glandular 
,, enlargements were very prominent in the ab- 
1 dominal cavity, especially upon the left side and 


I ■ ■ • •.ft *hMv .y,fsvi.. v.,.•.* 


/ in the cervical, axiljary, and the vaginal regions. 
The X-ray applications were all m 3 de over the 
abdomen, and the tube focused about two inches 
to the left of the median line, but so arranged 
that all regions affected would receive some radi¬ 
ation ; no shield was used except over the face, 
and only a -thin towel was interposed between the 
skin and the source of light. The tubes used 
were of the German type with divided anodes, 
forcing back a spark of from 4 to 8 inches and 
producing rays of a high penetration. The dis¬ 
tance of the anode from the skin was ten inches 
and the time of exposure fifteen minutes. The 
apparatus used was a 12 revolving 32-inch plate. 
Wimshuist-Holtz machine for the first three 
months and a 16 plate machine of the same type 
afterwards.' 

From July 26, 1902, to Dec. 4, 1902, she re¬ 
ceived 50 X-ray treatments, being an average of 
one every 2.6 days. From Dec. 4, 1902, to April 
3, 1903, she had 25 treatments or on an average 
of one every 4.7 days. By this time the disease 
had improved to such an extent that it was con¬ 
sidered safe to stop the treatment for a time 
which was done. During the time she was under 
treatment the abdomen had become heavily pig- 
! mented and peeled off exposing a pink, healthy 
skin underneath. Twice there appeared a slight 
erythema with itching and burning which sub¬ 
sided completely in five or six days after treat¬ 
ment was stopped. On April 30 she was found 
to be suffering severely with sharp cutting pains 
in the anterior abdominal wall and extending up 
under the ribs nearly to the shoulders upon both 
sides. The skin of the abdomen had been darkly 
pigmented but showed a dark redness through 
the brown over an area of about six inches in 
. the vertical and ten in the lateral dimeters, and 
a very intense burning sensation was ‘ 0 ^ turl "8 
her constantly. Various ointments wer< j a PP*‘ c 
■ without relief, and it became necessary to resort 
to morphine in a day or two. The condition 
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progressed from bad to worse and by May 13 
an area 4 by 8 inches presented a typical picture 
of white gangrene, the dead tissue being yellow¬ 
ish white in color of a tough leathery nature 
and contained the characteristic gangrene odor, 
severe shooting pains were present constantly and 
manipulations of the parts produced paroxysms 
of pain lasting several minutes; the pulse ran 
from 105 to IIS beats per minute, and the tem¬ 
perature from loo" F. to 102 0 F. and the pa¬ 
tient was so prostrated that she was unable to 
leave her bed, her appetite was excellent and re¬ 
mained so through the entire course of her ill¬ 
ness. 

Treatment—Dressings were made with nor¬ 
mal saline solutions followed by a ten per cent 
aristol and lanoline ointment' twice daily. At 
this time the edges of the slough began to sep¬ 
arate and this process progressed steadily until 
June 9 when it was completed by the exfoliation 
of the central mass which was three-fourths of 
an inch thick. Synchronously with the comple¬ 
tion of the sloughing process the shooting pains 
also ceased. The healing process was hastened 
by using the galvanic current with from 5 to 
10 milliamperes for ten minutes for three times a 
week, bringing the negative pole in direct con- 
tact with the ulcer. By October, 1903, the ulcer 
was covered with a healthy skin. 

The second case was a patient who was a 
medium blond with grey eyes and dark brown 
hair, age 49. Came for X-ray treatment for an 
,n »°Pf ra i malignant process in the neighborhood 
ot the left brqad ligament accompanied by marked 
ascites. From Jan. 27, 1903, to April s, 1903, 
she received 115 treatments, an average of one 

• every yj days. \\ The technic was the same as 
was used in the first case, except that the 12 • 

• pute machine was used on this patient for nine 
months, ana her improvement was such that it 

• was considered 'safe to stop treatment for the 

ume berncr a. « _ 


time being and ;await results. As in the other 

‘ ■- lA-JL! T* !*. ! 1 J 

Ti ?!#«{■-. “*• • 

:Wi • i .:/.‘ 


case the skin became darkly pigmented during, 
treatment and peeled off showing a healthy pink 
below Three times a slight erythema, with itch- 

. | n S. and burning, was produced but subsided kind¬ 
ly when treatment was suspended. There was 
nothing apparently in the condition to indicate 
possible trouble when the treatment was discon- 
" t, J Uled but there was present at this time a 

phenomenon that I have never before observed 
in this connection, consisting of a subcutaneous 
f effusion of blood as large as a nickle. This 

(, area was slightly depressed below the surface of 
the secondary tissue, was sensitive to the touch, 
and had_ developed suddenly two or three days 
before. The spot became more sensitive daily and 
sharp pains appeared' in this region which ra¬ 
diated upwards towards the ribs and increased 
in severity until May i, when it was necessary 
1 to administer opiates. The area became gan¬ 
grenous and the temperature increased from 99 0 
F. to ioi" F., while the pulse ran from 95 to 10$ 
per minute. The necrotic area increased until 
by the middle of May it was the size of a silver 
| dollar. About the same time a hemorrhagic area 
appeared upon the other side of the median line 
of about the same size which became necrotic 
about the first of June. By the first of July 
these areas had coalesced at their lower bor¬ 
ders through an isthmus three-fourths of an inch 
in. width,. the necrosis being preceded by sub¬ 
cutaneous effusions of blood; the tissue was 
tough and had a bad odor. The long continued 
severe pain made her removal to a sanatarium 
. imperative, where she could have better atten- 
• tion, while we ran through the list of sedative 
drugs looking for something to relicve her, when 
finally we decided to try a mixture of lanolin, ' 
olive oil, with powdered opium, supplemented 
with an ice bag which gave her enough relief 
to make the pain bearable. The application ot the 
above with a saline irrigation was the procedure 
• finally adopted. 
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The galvanic current was tried, but had to be 
abandoned as the ulcer was so sensitive that the 
slightest irritation made it unendurable. I he 
slouching process proceeded slowly and was not 
complete until October. but the disappearance was, 
as in the last case, followed by the complete ab- 
sense of pain. The ulcer was completely healed 
by the last of November. 

A case of my own occurred in a young lady 
with a carcinoma of the breast with extensive 
glandular involvement. It was an extremely un¬ 
favorable case when she presented herself, but 
the treatment was undertaken in the hope that 
something could be done. She received 90 treat¬ 
ments in four months, which resulted in a gain 
of eight pounds and a total disappearance of the 
cancer and glands. The most careful examina¬ 
tion failed to show any signs of irritation; the 
skin was well tanned when she left for her va¬ 
cation in June. She returned the first week in 
September and came in for an examination and 
everything was found to be all right; ten days 
after she called again in great excitement and 
told me that the former site of the cancer had 
caused her so much pain that she could not sleep. 
Upon examination a dark discoloration from a 
subcutaneous effusion of blood was seen and trou¬ 
ble was immediately suspected. It was deemed 
ucst however to wait for a few days in order to 
..ee how far the process was likely to extend. The 
pain increased .in severity and the prostration 
was remarkable and in a few days unmistakable 
• evidence -of gangrene were present She was 
losing so rapidly that I determined to put her into 
the hospital where I could operate upon her at a 
moment’s notice. ' She remained a week in the 
hospital when her condition became so ■ grave 
that I operated at once. She was anesthetized 
and I carefully .separated the necrotic area with a 
pair of scissors and scraped the base of the wound 
vigorously with aTcurette and was surprised to 
find no hemorrhaefc. and a hard fi. 


find no hemorrhage, and a hard glistening fi- 

*r . ? '?•. **>jM*'\ • *' • \ '• • 
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brous base was found below the ulcer. After 
thoroughly sterilizing the wound I took a knife 
• going beyond the hard area I cut a cup shaped 
disc of hard fibrous tissue in which many sec¬ 
tions were made without discovering inc presence 
of a blood vessel. I removed every shred of the 
. hard tissue and left only normal tissue When 

* she awakened she did not complain of any pain 

I and the wound granulated like any other healthy 

£ wound, and in six weeks she had completely re¬ 
covered and went back to her occupation of teach¬ 
ing school and has had no recurrence in two 
years. A great number of these cases of delayed 
burns have accumulated, many of them not being 
reported in the journals, their presence being 
known only by correspondence. 

TREATMENT 

This important subject has never received the 
consideration it deserves owing to the lack of 

> experience of the operators. As a general rule 
each man d^oes not get more than one or more 
cases at most before he begins to use extreme 
care to avoid a repetition of the trouble, and his 
experience with any one case is not of much 
value, although going far to help us make up our 
minds as to the best way to handle a case when 
we have one. The best way will always be found 

\ to avoid them as far as possible, or, at least try 

i( to confine them to the dermatitis stage which 

ft can carefully be done if the patient can be per- 

* suaded to expose the burn to the air. Nature 

> throws out a protecting coating of gummy viscid 

0 , . character that serves the purpose in an admirable 
. way as a dressing, and when it becomes too thick 

it can be removed by soaking in hot water for 
a few minutes. No soluble powder or chemical 
- or any irritating application must be used under 
•• any circumstances, as they are all followed by a 
very destructive dermatitis that may reach the 
third degree or an extensive destruction of deep 


• ■ jit, j'i ' ,' 
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Th e only applications that I have found 

*■ “ ZJSS^S .“ppS Sh blood the 
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P Where a chronic burn exists as upon u^m 
of ray operators the fissures and (tracks shou d 
be removed deeply, if. a prolonged treatment in 
hot normal salt solution does not bring about 
regeneration. This treatment is carried ou by 
immersing the hands in a normal salt solution 
for several hours at a sitting and prolonging the 
treatment for several weeks. This treatment \vi 
frequently save a pair of hands that appear nope- 
less. 

Roentgen operators should try to the best of 
their ability to educate general practitioners and 
surgeons that an X-ray burn is different from 
any other thing known in medicine, and for that 
reason requires a different treatment than they 
have been using in their practice. 

. % r *. ‘ % 

■ • CAUSE OF X-RAY BURN. 

’ As indicated in the beginning of this article a 
number of theories have been advanced to. ac¬ 
count for the strange phenomena in tissue, found 
only in rayed surfaces; but it is not necessary 
to discuss many of them, as time and experiments 
have proved them without foundation, and I think 


they arc due to the X-ray and to that aione 
This does not exclude the fact that a dermatitis 
may follow an excessive amount of induction 
from a static machine, high frequency current, or 
an X-ray tube; but this fact is noted that a 
burn from the latter cause is not an X-ray burn 
does not act like one, and will not react to 
chemical irritants like an X-rayed surface, and 
?, has never been known to destroy tissue like an 
X-ray burn. 

* . A great amount of time and experiment have 
). been given to this subject by all departments of 
medicine, and enough facts are now known to 
; justify the belief that the X-ray has a peculiar 
biologic function, in other words the X-ray brings 
about a peculiar condition within the cell dc- 
s priving it of its power of division. Numerous 
I experiments have been made by means of the 
protozoa, and it has been found that the growth 
of the colonies can be controlled completely ac- 
Y cording to the amount of ray they absorb, in 
| other words a colony of the protozoa in favorable 

t surroundings may live through 275 generations 

before they lose their vigor of reproduction and 
. require stimulating by means of some chemical, 
as magnesium sulphite or sodium chloride, and 
then they may go through as many generations, 
as before. It is curious that the protozoa do not 
\ seem to respond to chemical stimulation after a 
• certain amount of the ray is absorbed, and may 
)■' die out in as few as 20 generations regardless 
' j 'of all efforts to save them. 

These experiments give us a working hypothesis 
so that we can get an intelligent grasp upon this 
/ ' difficult subject. The body cells are made up 
’ • of the protozoa in masses, and the life history of 
i, • the body cell is very little different from the 
3 • free protozoan, and it is not too much to believe 
£ • that they would respond to favorable or unfa- 

f vorable stimuli in practically the same manner. 

$ blow if the. ray destroys or disturbs the vege- 
t‘ p, tative functions of the cell, it is easy to account 

_____ 
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for the known and bad effects of the ray. 

In cancer we have an embryonic cell under¬ 
doing a stimulation from some unknown source, 
and the tumor obtains a great size before we 
realize that anything serious has taken place, but 
when we use the X-ray upon the cells we inhibit 
their vegetable function; reproduction is in¬ 
hibited or destroyed with the result that we have 
a retrograde process, and a cure can and does 

take place. „ . . 

Lf we push the amount of ray beyond the in- 
. hibiting point we get a complete cessation of the 
. reproductive function and the cells die, or are 
enfeebled to such an extent that the slightest 
unfavorable environment is followed by death, 
and extreme destruction takes place, and >ve have 
what is known as an X-ray burn. 

The use of salt solution is justified by reason 
of its known function. Salt imparts new vigor 
to a debilitated culture of protozoa, practically 
giving a colony a new lease of life for a great 
many generations, and for this reason a prolonged 
bath of normal salt solution will impart a new 
vigor to these cells that have not been entirely 
deprived of their power of division. It is ap¬ 
parent that the use of any chemical might cause 
the death of these cells while they arc suffering 
from the debility produced by the ray, and far¬ 
ther that the destructive effect might extend for 
quite a distance into the apparently sound tissue. 
If it is apparent that a large area is suffering 
from the ray and that reproduction is suspended 
or destroyed a wide and deep operation should be 
, , nude in order to reach cells that have their re- 
• ' productive functions unchanged. Where this is 
done the X-ray burn will lose its terrors and 
will offer' no more trouble in cicatrization than 
my other wound. The principal difficulty with 
the management of these bums Sn the past has 
been the lack of knowledge among the operators 
concerning surgical procedures. A prompt op- 
•; eration will relieve all the suffering and effect 
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RADIOGRAPHY 


The following article is written for the pur¬ 
pose of acquainting the beginner in radiography 
■ with the general principles in this branch of 

medical science and to enable him to make from 
the start radiographs which will satisfy any one 
who can interpret them. 

I shall omit the definition of the roentgen rays, 
commonly called x-rays, and will say a few 
words only as to the instrumentarium necessary 
to make the art a success! As is commonly 
known, the roentgen instrumentarium consists of 
the following parts:. 

First; Inductorium, or commonly called Coil. 

Second; Interrupter. 

Third; Tube. 

Fourth; Diaphragm. 

FIRST: Inductorium. There are numerous 
types upon the market, most of which enable the 
operator to do good work. As I have been 
rv-i the last year and a half with a 16-inch 
_ ' . a °l have been able to demonstrate the 
most diffi cu “ pictures taken with this Coil in 

recommit- fa “ 1U « ss manner, I of course 
d ‘A 1 ® 8,26 Coi ‘ above 311 others. I 
barn-aini ♦w <5< V the advice ~ dn ! '°t look for 
the end ‘ tl ? e bes . t . P roves to be the cheapest in 

for^h^^c *"‘ er ™P ter - ? he best interrupter 
: trolytic^'^f^^r ^? l ;°®. r ?P 1 ?. wor i c i? ‘He Elec- 
which I S 1 • 1 ? Mercury mterrupter. • 
' .V ; work as ral '' ex . c . lus .‘ ve| y to my treatment 
• runter Al a i 1 J 0grapblc w ?rk with this inter- 
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THIRD: Tubes. If it is necessary for a suc¬ 
cessful radiographer to have a reliable coil an H 
interrupter it is still more necessary to have an 
excellent tube. 1 use exclusively for my radio- • ' I 

graphic work water-cooling tubes of 7-inch 
diameter manufactured by F. C. H. Mueller in 
Hamburg, and the detailed structure of the 
bones in the vertebrae and hip of my pictures 
bear out my most earnest recommendation of 
these instruments. The regulating devices on 
these tubes are so perfect that one is able to 
bring the vacuum of the tube instantly to any ' 
desired degree while the tube is in action and • 
is not forced to have always half a dozen good 
tubes of different vacuum on hand. Of course ’ 
the tubes are very delicate to handle and the 
beginner especially must adhere strictly to 
the directions the manufacturer sends with 
each tube. 

FOURTH: Diaphragms. In my article on 
the modification of Gocht’s compression dia¬ 
phragm in Number 17 of the Journal of the 
American Medical Association for 1906 , I have 
referred extensively to the use of diaphragms 
in radiographic'work. A reprint of this article 
will be found in the back part, of this pam¬ 
phlet. , 

As to accessories of a good Roentgen appar¬ 
atus, I shall mention a heavy and steady tube ; 
stand; the part which comes in direct contact ■ >- j 
with tubes or cords must be free of any metal; 
and, further, a radiographic table made entirely 
of hard wood about 7 ft. long and 2 ft. high and - 
not covered with any soft material as the plates, 


•■.'Co. in St. Louis and bear out the highest recom- ., : ;y 
••'mendation. As'most of my readers will not 

i Vy. • •< ijL., 

•* v . ><*V 31 t '\ 


■ . 

-y- ■, l. - 




to the trouble and expense of a darkroom I can 
only give them the advice to take the plate to 
a reliable photographer for development, with 
instructions to develop it as dense as possible. 
To those who intend to fix up their own dark¬ 
room I shall upon request most cheerfully for¬ 
ward any desired information. 




TECHNIQUE OF RADIOQRAPHY 

A. GENERAL technique. 

In describing the technique I shall follow the 
l description given by Albers-Schoenberg in Ham- 

f burg whose book on this subject is so far with- 

r out a rival. I will only give such modifications 

of his method as are necessitated by the use of 
my compression diaphragm. The principal rules 
1 ' for a good technique in radiography are as fol- 
I lows: 

I . First, Have the diseased part of the body 
i which is to be radiographed as near upon the 

P plate as possible. Hold it in this position either 

[ by the use of the compression diaphragm or by 

‘ a number of heavy sand bags. 

Second, The axis of the tube must be in a 
\ line parallel to the plate. f 

Third, The distance of the tube from the plate 
X is made nearly constant by the use of the com- 
jf . pression diaphragm.- Where this instrument is 
j,' not available a distance of 50-70 cm. should 
j-, . always be mantained. • j 

i Fourth, Place the so-called focus of your tube 
(' (the source of the most efficient rays) directly ( 
f above the part to be radiographed. By using the ' 

* compression diaphragm this will be accomplished 

fi. automatically. . . . 

It. Fifih, As to the time of exposure, do not ad- 

here strictly to any rules given. Judge by the ■ 

-/. thickness of the body and also remember that a 
*; . little more time is better than a little less. In 

* children expose only about one-third of the time 
IT'" 7 used in adults. Besides, I shall give the average 

time of exposure in the chapter on special - 

!;*.<$•' technique. . : .v, l 

life • • ■ 
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' > V a SPECIAL TECHNIQUE. f 

The Head. Although there are on record 
several instances where radiographers claim to 
have been able to demonstrate tumors, cysts, etc., 
of the brain, radiography is not much used for 
that purpose but mostly for determining the lo¬ 
cation of foreign bodies in the skull, brain and in 
‘ the eye. In the former cases usually two ex¬ 
posures are made; one is an anterior posterior 
or posterior anterior view and the other a lat¬ 
eral view. Time of exposure with electrolytic 
interrupter 2 to 3 minutes; with a turbine inter¬ 
rupter 6 to 7 minutes. The target of the tube is 
placed vertically- above the center of the area 
where the foreign body is suspected. In looking 
for a foreign body in the eye the patient is placed 
in a lateral position with the injured eye close 
on the plate. The tube must be focused upon the 
outer run of the orpitae; exposure two minutes. 
During the exposure the eye must be kept straight 
in a horiiontal line, while at the second exposure 
the patient is directed to move the eyeball in a 
vertical line up and down so as to enable the 
operator to determine if the foreign body is in 
the eyeball proper or in the surrounding bones. 

CERVICAL VERTEBRAE.' The best view 
of this region can be had by putting the patient 
in a lateral position. By focusing upon the 
proc. mastoideus the first and second vertebra 
ate distinctly visible together with the back 
, ° ne of the skull. By going down a little fur- 
tner with the diaphragm the other cervical ver- 
eDra will come into view. Time of exposure 
IS r\rt^il rne as w 'th the head picture. 

ORSAL VERTEBRAE. On account of the 
and the heart it is quite difficult, in 
- pe 7 °? s lm P°ssible, to get a satisfactory 
H of th' upper dorsal vertebra except in 
a soft »»i^ er .* an . exposure of 1 minute with 
THP dtdo 1 !*"' satisfactory results. 

' ent nn.i? IBS - rlbs are take " in two differ- 1 
• P . t T he anterior parts while the pa-,' 
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tient is lying on his abdomen; the posterior 
parts while he is lying on his back. Time of 
exposure with electrolytic interrupter 1 to 2 
minutes, according to the thickness of the body. 

THE SHOULDER. The shoulder is taken 
either from the front or from the back. Focus 
upon the rim of the glenoidal cavity. Time of 
exposure 1 to 3 minutes with electrolytic inter¬ 
rupter. Upper extremities. Always take two 
exposures, one lateral and one anterior posterior 
time of exposure 30 seconds to 1 minute accord¬ 
ing to thickness of the part. 

LUMBAR VERTEBRAE. Patient upon 
back; head raised, legs bent in knees so that 
the lumbar region lies closely upon the'plate. 
For the upper two or three vertebra: focus so 
that the upper rim of the compression dia¬ 
phragm reaches the ensiform process and the 
center of the tube and the medial line of the 
body are in one vertical line. Average expo¬ 
sure 4 minutes with electrolytic interrupter. 

HIP JOINT. Patient placed on back; put 
plate under buttocks; focus upon the middle of 
Poupart's ligament; expose 4 minutes with 
electrolytic interrupter; 8 to 10 minutes with 
turbine. (Lower extremities. Same technique 
as with the upper, only time of exposure a 
little longer; about two minutes in average.) 

KIDNEY. First have the bowels evacuated 
thoroughly; put patient on liquid diet for 24 
hours before exposure. Place the patient in the 
same position as if you would radiograph the 
lumbar vertebrae. Focus so that the upper rim 
of the compression tube reaches the tenth rib 
on the left or right side as the case may be. Ex¬ 
pose 4 minutes with electrolytic interrupter. 

BLADDER. Focus so that the lower rim of 
the compression tube comes in contact with 
the symphysis; . expose about 4 minutes;, in 
..women a little less. , • 11 
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P description OF DR. REICHMANN’S 
* • IMPROVED COMPRESSION 

| DIAPHRAGM 


f Shortly after Prof. Roentgen had presented his 
y first paper on jr-rays to the physiomedical society 
;• at Wurzburg, he found that jr-rays do not 
C emanate from the platinum of the anti-cathode 
if only, but also from the walls of the glass tube, 
ii from the air which the rays penetrate, in fact 
•S that they fill every spacevin the room in which 
t the Roentgen tube is operating. These secondary 
■1 rays, as they are called, or diffused rays, as they 
r - should be called, affect the sensitized plate, and 
I the blurred and flat negatives which we so often 
, see m ust be ascribed to these unwelcome second¬ 
ary rays. ' 

Roentgen himself recommended lead dia¬ 
phragms to be put between tube and body to 
f annihilate the effect of the secondary rays, and 
an American investigator, Charles Finley Easton, 
i- W as the first (1896) to cover his tubes with a 
} ‘ lead shell into which a changeable opening was 
F made. Rumpel, in Hamburg, covers the body 
! with thick lead plates, except the region which 
. is to be Roentgenographed. w . al | er ' "1 Har ?' " t 
bur?, constructed a box made of lead, Levv in 
Berlin, Gocht in Halle, and many others have 
•'made original and valuable inventions in this , -J 
field, but no one was so successful as Albers- , 

•' Schcenberg, in Hamburg, who constructed an •- p.. 

. acncr,s. h m to exclude the . .H 


{ apparatus*' which"" enabled him to exclude the V,, 

k- ■■ secondary rays almost completely, and at the . 

same time to* reduce the thickness of the body 
|;.s>p 3 much as the patient could endure. 

•*» s< • '37 *, 

.. .. 


• . id 

•• s' 
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Uniortnnately, this compression diaphragm ol 
n Albers-Schcenberg is a very complicated mechan- 

y ism, besides being so high in price that only a 

£ fe' v operators are able to add it to their Rocnt- 

«? gen instrumentarium. 

£ Gocht endeavored to simplify the apparatus 
J but his arrangement added greatly to the weight 

1 of the instrument so that it is unwieldy Dr 

l Reichmann took up Gocht’s idea and devised an 

apparatus (see illustration) as follows: A heavy 
;• board (A), covered on both sides with lead 

, .sheet, has in the center an opening in which two 

brass cylinders (B), lined inside with lead foil 
and of the same dimensions as the original 
| Albers-Schcenberg tubes, can be tightly inserted. 

The upper aperture ‘of the cylinder is covered 
5 with lead diaphragms (C) of different sizes, 
while the rim of the lower aperture is covered 
m with a heavy rubber ring (D). On the wooden 
•>. board are two uprights (E), erected at such a 
J distance from each other that a seven-inch tube 
can be supported so that the focus of the plat¬ 
inum target falls exactly in a vertical line drawn 
through the middle of the cylinder, and thus only 
the most effective rays are allowed to penetrate 
5 the body. ■ 

; The whole apparatus is firmly attached to an 
ordinary camera table, which, by a system of cog 
i wheels, can be raised and lowered at will. As 
' the table runs on cpstors. which can be arrested 
.1' by a small lever-break, the whole apparatus can 

I . he easily transported to any part of the room. 
At the same time it can be made stable while in 
use. The apparatus combines cheapness with 
I effectiveness. 


( 
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INSTALLATION FOR HIGH FRE¬ 
QUENCY CURRENTS 

Figure 87 is an illustration of a complete 
Installation for High Frequency Currents 
The apparatus in question as shown is for 
use on the 110 or 220-volt direct current. It 
is also furnished for the alternating' current. 
The Outfit in question consists, of our regular 
type of Induction Coils wtih the addition of a 
Single Oudin Resonator. It will be seen that 
by the addition of an X-Ray Tube and Fluoro- 
scope a purchaser will have the necessary 
requisites for X-Ray as well as High Fre¬ 
quency work. 

With the Oudin Resonator we are able to 
secure the current of d’Arsonval and the ef- 
fiueve of Oudin. It will at once be seen that 
both these valuable therapeutic agents are at 
• otir command. This appliance is without doubt 
the highest type of High Frequency Appara¬ 
tus which has been presented to the, medical 
profession. It received the highest award 
at the Louisiana Purchase Exposition in the 
class of Apparatus for the Generation o. High 
Frequency Currents. The Auto-Condensation 
Couch (as shown by Fig. 71) can be employee 
in tonjunction with it when desirable. 
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HIGH FREQUENCY APPARATUS 


Illustration No. SO portrays a High Fre 
quency nstallat.on in which two Resonator,' 
are employed mstead of one. The Coil- 
mshed are of the regular tvoe and rant* • 

S p a rk length 16 inches and upward. A Coil 
of shorter spark length will not excite the 
Double Resonators to their full capacity l n 
die foreground, center of illustration, is a 

Cabinet which contains a Battery of four 
Leyden Jars or Condensers. Above the Jars 
is a suitable spark gap or Detonator. To the 
right and left of the Cabinet will be seen the 
drums or Resonators of Oudin. The illus¬ 
tration also shows attached to the top of 
each Resonator two metal arms, at the end of 
which arc large disks with many small points 
The object of these Electrodes is to diffuse 
the current over a large area. There is possibly 
no type of High Frequency Apparatus which 
requires the care in construction that is neces¬ 
sary toward the successful operation of two 
Resonators from one source of generation. 

This is due to the fact that a perfect har¬ 
mony between all parts of the equipment is 
absolutely necessary. In the treatment of * 
tuberculosis this apparatus is especially ap- • 
plicable, for with it the patient may be placed U 
on a chair, a large disk in the rear and an- 
other disk covering the chest surface. The j. 
patient not only receives the benefit of the ' \ 

oscillations to and fro, but in addition he is • 
in an exceptional position to derive the benefits - ■■ 
of the ozone to the fullest extent. In the treat- A-'.Jj 
ment of tubercular diseases the assistance of 
the Auto-Condensation Couch, as illustrated ■ s; 
Svw/v. / '■[’ 

ate: . . • 
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by Fig. 71 , will be found of great assistance 
There is no question in the minds of medical 
men today but that through the agency of 
High Frequency Currents, ozone and proper 
diet we have taken a long step toward the 
mastering of that dreaded disease. This equip¬ 
ment affords the operator an opportunity to 
secure all the benefits of a Single Resonator 
with the addition of the valuable features of 
the Double Resonator. We would advise it 
wherever an operator is supplied with a Coil 
of at least 16 -inch spark length. 
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IV 


AUTO condensation couch 

Fig. 71 illustrates our Auto-Condensation 
Couch, and there is no question but that by 
its use we have t*hc best arrangement for 
thoroughly saturating the patient with the 
current from the solenoid of the High Fre- 
quency Generator. It consists of a wood 
frame work and the back rest may be adjusted 
to any angle desired. The cushions supplied 
are of an insulating material which thoroughly 
insulates the patient from coming in contact 
with the electrode which forms the bed under 
the cushion. 

It will at once be seen that we are able 
to place our patient in a position which is 
conducive to all muscular relaxation. This 
greatly facilitates securing results and proves 
extremely- pleasing to debilitated or nervous 
patients. 

Should the operator desire to apply the 
resonator current in addition to that of the 
solenoid, he can do so by the addition of cord 
and applicator to the upper portion of the 
resonator. 
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HIGH FREQUENCY OUTFIT 


;. ‘ This illustrates our latest type of High 

! Frequency outfit consisting of Auto-Condensa¬ 
tion Couch, shown in the foreground (which 


. ... I fminrl illustrated and described under 
Oudin Resonator and Coil Outfit 
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rJ HIE Contra-Pole Violet 
Ray Machines at last 
bring to everyone’s 
home and within everyone’s 
reach the health-giving quali¬ 
ties of electricity. Its 
agreeable, painless and ex¬ 
hilarating ray of electricity 
will bring to the pallid cheeks 
the ruddy glow of health. This natural rem¬ 
edy will beautify the complexion; restore per¬ 
fect blood circulation; build 
up and develop any part of 
the body, remove superfluous 
flesh, and relieve pain. Med¬ 
ical electricity, as the Violet 
Ray is sometimes termed, is 
the most successful and sci¬ 
entific treatment for the hair 
and scalp. Conscientious ap¬ 
plications with the Contra- 
Pole will restore the luster and bring nezv life 
and vitality to the hair. 

When your nerves are on 
edge, when you are complete¬ 
ly tired out, or your vitality 
low, then you can appreciate 
the relaxation from the gen¬ 
tle cellular electrical massage 
given by the Contra-Pole Gen¬ 
erator. Rheumatism, lumbago 
and neuritis, the bane of old 
age, and headaches find immediate relief and ulti¬ 
mate cure. Sprains, stiffness of joints and neu¬ 
ralgia disappear after a short 
treatment. Lassitude, irrita¬ 
tion, indigestion, fatigue and 
insomnia yield readily to the V _ , 

action of the Contra-Pole Vio- P 
let Ray. For muscular paraly¬ 
sis. gout, constipation and 
indigestion, there is no more 
effective treatment than the 
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Violet Ray, and as such, it has 
been endorsed by the medical 
profession. 

The Contra-Polc Violet Ray 
generates enormous quantities 
of ozone. When applied, it 
drives the ozone into the tis¬ 
sues of the body, thus enrich¬ 
ing the blood.arousing circula¬ 
tion. destroying germs, and instilling vigor into the 
tired body. When it is inhaled into the lungs 
through the ozone attach¬ 
ment, it is the best method 
known to medical science for 
the relief of colds, catarrh, 
asthma, hay-fever, aturmia, 
and influenza. It is one of 
the most helpful remedies for 
Influenza, and is of great as¬ 
sistance in Pneumonia. 

There is absolutely no danger, pain or elec¬ 
trical shock in the use of the Contra-Pole. 

_ The method of treatment is 

FOR s * ,T, pl c —need merely be 

'i&o attached to any electric 
light socket, direct or alter¬ 
nating current, in the privacy 
of your own home. A 

Contra-Pole in your own 

home is the cheapest form 
of health insurance. 

Contra-Pole Violet Ray 
Machines are endorsed by prominent physicians. 

* :u?re i? no danger in their employment. 

n benefited bv Contra- 

Rat,; Asthma. Bar- 

* f ttch. Boils. Blackhead?. Ca- 

Chilblains. Colds. Corns. 

^onstipation. Dandruff. Deafness, 

, Ecaema, Eye Disease. 

: C *J l,n « Hair. Hay Fever. Head- 
v oc * Insomnia. Lon 

■^rrvottMicvss. 

* ^ity. Pai 







mua. _ 

Neuralgia. Neuritis. 

__ - - Paralysis. Piles. 

.triple*- Pyorrhea. Rheumatism, 
•"a Diseases. Sore Throat. Sprain*. 

Whooping Cough. Writ- 
r * v ramp. 


\ 


BAGOl 
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No. 1. Contra-Pole Home Outfit. A self-contained one 
piece Violet Ray machine, simple in construction, easy to op 
crate, designed and 
improved by the orig¬ 
inator of this type of 
apparatus. This new 
model has a current 
strength indicator and 
presents in all 
details the most 
perfect product 
of its kind. For 
alternating and di 
r e c t current. 

The Home 
Outfit in¬ 
cludes the 
Contra- 
Polc Gen¬ 
erator, a 
general ap¬ 
plicator, a 
comb appli¬ 
cator, for 
scalp treat- 

^ven feet of cord with attachment plug and instruction 
book, all contained in an elegant satin-lined, imitation 

leather carrying case. $30.00 

Price, complete. ^ 


No. 5 . Contra-Pole Home Outfit. A two-piece Violet 
Ray machine, for home and professional use. I his 
Ray Generator is the most up-to-date and periect proc 
the electrical art. It is very beautifully made up in all de¬ 
tails, all metal parts are gold-plated, 
and its construction is entirely dif¬ 
ferent from other instruments. It 
produces two different kinds of Vio¬ 
let Ray discharges of high and low 
frequency, an important feature, 
especially to professional people. 

The instrument case is finished in 
light mahogany. A 
special feature of 
this Violet Ray 
machine is its ad¬ 
justment. a new 
m e c h an ism 
originated by 
a well - known 
inventor of 
tn a n y im¬ 
proved do¬ 
le t Ray 
products. 

The outfit consists of the Contra-Pole Violet Ray Two-piece 
Generator in elegant mahogany, gold-plated, 7 feet silk con¬ 
necting cord, separable, light-weight and spark-proof handle 
with 7 feet of spark-proof cord, a general applicator, a comb 
rake applicator for Scalp Treatments, instruction book and 
a very elegant velvet lined, imitation leather covered carrv 
ing case with separate compartment for applicators, which 
are neatly held in place by special clamps. ^ . ' 

Price, complete . M5.00 
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PREFACE 

This volume has been prepared in response to a general 
demand created by a series of articles which appeared in 
Electmian and Mechanic, Popular Electricity and Modern 
Mechanics, and The IVorld’s Advance. The articles covered 
briefly the apparatus employed in an experimental study of 

htgh frequency current phenomena over a period of several 
years. 

In this work, J have spared no effort to produce a treatise 
of practical value. Theory has been ignored chiefly because 
it would serve merely to confuse the non-technical reader. 
The designs offered are ttiorc than theoretical—thev are the 
result of actual construction and experiment. In many cases. 

jle enhrc osc,,Iaf ' otl transformer has been rebuilt and rewound 
many tunes before satisfactory results Were obtained. 

The work lias been divided into six basic parts. The first 
two chapters tel] the uninitiated reader what the high fre¬ 
quency current , s . what it is used for, and bow it is produced, 
oe second sect, otl comprising four chapters describes in de- 
1 « of the transformer, condenser, spark gap, 

j tfr C E ^ l3Cin transformer, covers the main points in the 
in [~ li V n ^ nsU ^ clk]n of these devices as applied to the work 
I e third section covers the construction of small 

il f . 1 ref iucncv qu lilts designed for experimental work in 

litin jT? Iaboratc>r y or in the class room. The fourth sec- 
Thc fi° tCC ? electro-therapentie and X-Eay apparatus. 

apparatus for the cultivatiori of plants and 
d55cus ' ^ f ^ ?l>it h section s? devoted to a. comprehensive 
Sf>n f a r'P^ratiis of larije size for use upon the stage 
111 *P***tet $*r productions. 
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I wish to acknowledge my indebtedness to the following 
cone* ms and individuals for assistance rendered in the prepar¬ 
ation of this volume: Victor Electric Company for jttusfcra¬ 
tions of standard electro-therapeutic apparatus; Gapp-Easi- 
ham Company for illustrations and the list of parts and ma¬ 
terials ; Mr, Melville Eastham for a practical working knowl¬ 
edge of magnetic leakage transformer design and construc¬ 
tion; and, last, but not by any means least, Prof, Wm. C. 
Houghton, for many ideas and suggestions, and much un¬ 
selfish manual lahor during the course of experiments which 
made this treatise possible. 

THOMAS STANLEY CURTIS. 


PREFACE TO THE SECOND REVISED AND 
ENLARGED EDITION. 

During the absence of the author of this volume, Mr + 
Thomas Stanley Curtis* the writer was called upon to prepare 
the second revised edition. The first edition of the book was 
made so complete and the development work done with high 
frequency electricity since the first edition was prepared has 
been so small that there was really little new matter to choose 
from. However, a few thousand words of Mr, Curtis' later 
writings <m the subject of high frequency, which appeared in 
past issues of *'Everyday Engineering Magazine/* were fou^d 
to be suitable and they have been included in the present edi¬ 
tion together with their accompanying illustrations. 

RAYMOND FRANCIS YATES. 

July, 1930, 
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chapter I. 

rHE ALTERNATING current at low and 

high frequencies. 

While the manuscript for this book was bring pre¬ 
pared, the author was approached by a caller who intro¬ 
duced himself as an enthusiastic experimenter and a reader 
of all manner of practical books. This gentleman explained 
that he was an armature winder by trade, and that he 
wished to take up high tension work solely as a hobby. He 
was possessed of but little knowledge of mathematics and 
had been unable to understand the many books on trans¬ 
former design and construction that he had purchased, 

A few minutes' conversation with this caller brought 
to light some important points which since have prompted 
a radical and wholesale change in the method oi treat¬ 
ment. Half a dozen pointed questions suggested the in¬ 
troduction to the general-subject that is offered in the next 
few paragraphs. 

What the Alternating Current is.—An alternating CU H 
rent is one that periodically changes its direction of flow a 
certain number of times per second. It is the reverse of the- 
direct current which is assumed to leave the battery or d\ * 
namo at the positive pole and return by way of fhe negate e 
pole. With the alternating current, the terminals of She 
machine are alternately positive and negative, lids char- 
acterssTiiC ls well shown in the diagram. Fig- I, which maj 
be assumed show the course taken by a current having 

n 
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di ration, of 00'W 

lure or rotor of the machine passes to the next set of fic'd 
tator poles and the current starts out over its circuit 
but in the rtuerre direction. For convenience, this is 
shown as below the zero line in the illustration. Leaving 
C r the current rises to the maximum at D and then returns 
to £. 

The period of time taken in J the passage from A to £ 
is just 1 /SO second; in this space of time the current has 
made a complete eyefc of two alterations, one in a positive 
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the terminals of an alternating current generator having 
four field poles and having its armature or 'Voter 1 ' driven 
1300 R.P,M. This machine would be termed a GO-cycle 
alternator because the current it delivers would make 60 
complete cycles or 120 alternations in a space of one second. 

With reference to Fig. 1, let us assume that A repre- 
sents the current as it starts from One collector ring of the 

direction indicated by the ; 
voltage until it reaches its pcan 
back to zero as the current re- 
turns to the other collector ring, C, At this point the arma- 


(C) Jeff Behary 2019 


16 






















THE ALTERNATING CURRENT 

and the other in a negative-‘direction. In one second of 
lime, it will have made GO complete cycles; it i: therefore 
called a 60’CycEe current. 

Change of Frequency—Now let us assume that the al¬ 
ternator be supplied with eight held or stator poles instead 
of four. A.^ a reversal of current occurs when the rotor 
windings pass from the influence of one pair of stator poles 
to the next pair, it is obvious that to double the number of 
stator poles is to double the frequency, if the speed at 
which the armature is driven remains the same in each 
case. On the other hand, precisely the same result is ob¬ 
tained if the number of poles remains fixed and the speed 
of the rotor is doubled. Therefore, the matter sums itself 
up into a simple formula which will be useful to the worker 
if he will but understand it and not fear it as Some-intang¬ 
ible form of "mat hem a tics/' The formula is : 

2X^0 

Frequency =-______ 

R.P.M. X Number of Poles 

Therefore, if we know the number of poles of a given 
ac line and the speed at which it is driven, we may multi- 
P y the number of revolutions per minute by the number 
P°1«S and divide this product by 120 to'find the fre- 
qa«icy of that particular machine. 

DolA" j^ C ct,ier k aT ’d, suppose we know the number of 
from " iEl, rr .^ ve sre re T ] tred to produce a certain frequency 
T , ®’,' Cn machine; we must determine the number 
formula^ lQrtS ^ ^ totor must be driven. This 

£ X GO X Frequency 
R.P.M. =_._._L . /_ 

Number of Pules 
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To simplify the first formula into a form where it * s 
rC ad} r for cue at a moment's notice without any calculation, 
we may say that the number of cycles per revolution will 
Fe equal to the number of pole?; divided by 2. T 
let nf take the case of the four pole machine. _ 
vided bv 2 is 2 . Therefore, the machine will de!tv^<f 
cycles to every complete revolution of 
irpecri is If;00 revolutions per minute or 30 
frequency 2 times 30 or 60 cycles per second 

Effects of Change of Frequency.—For commercial use 
such as lighting lamps and operating motors, the 60-cydc 


Fc^- £-—irustijr-aiin et-tjj Fur cl attjfc&K ilir«l till fen! to lllCrtnafinff ennent 


current is in general 
1 1 nris oi the 
and 5a Canada 
A change 
profound changes 
^te. it Is not 
to touch upon 
that they may 
fite it to say 


United States. Certain 
133-cvcte currents 

a 1 

:h iirt evidence, 
current necessitates 
is intended to oper- 
the province of Lhis woik, however, 
alterations necessary in motors in order 
adapted for various frequencies- Su:- 
in the case of transformers,, which htl- 


clo-wly identified with the nppnrntits described, nny ■ hmvc 
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in (he frequency uf the current necessitates a corresponding 
change in the windings of tile transformer- 

Genera Ely speaking, mip of the higher frequenvies is to 
be preferred for tran?former work, for the core may he 
tighter and smaller, and lhe instrument is consequently 
cheaper and easier to build. Therefore, if the worker in¬ 
tends to generate his own alter Hitting current* he may well 
employ an alternator producing a 120-cyde current at 
moderate speed, As a rule, however* some form of a]tet“ 
Idling current supply is available and, in such event, the 
experimenter will, of course, find it cheaper and better to 
so design lib apparatus that it will operate in a satisfactory 
manner on the circuit at hand. 

In the various descriptions of transformers which fol¬ 
low in later chapters, the dafa for all standard frequencies 
are given in order that the worker need not make computa¬ 
tions unless he so desires, fn addition to this, one entire 
chapter is devoted to a simpler explanation- of the principles 
of transformer design, and, from [In's explanation, the av¬ 
erage worker will !>c enabled io work out any speciaE de¬ 
sign that may appear desirable. 

In the case of direr* current supply a motor-generator 
o: the type shown in Fig, 1 fo sometimes used. Tins ccm- 
91S ^ S aT1 alternating current generator driven hy a direct 
cuirem motor, Tfoth a mint tires -ire mounted on r.fie same 
slndt in the mad line illustrated* 

The High Frequency Current*— When an alternating 
c Lit reiii i?- made (o change ii5 direr tion of ffovy many thou- 

p f -r scennti, it is termed a "high frequency 
current. The precise figure at which this term is properly 
an |"ini is imt very clearly defined but ii is usually placed 
- 1 the mark oi I0 a uOO cycles per rmid. I j rom this* it 
ni.iy extend into the hundreds of iliuu sands or perhaps 
ln ^ ir)n5 ' yek:.- pc- seromt F Utvs this current. which oS- 
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cillates with such inconceivable rapidity, is produced w\\\ 
be duly explained in the next chapter, hut fir&t o( *\] | et 
us consider the peculiar characteristics oE which it partakes 
,3nd the uses to which it may be put 

Characteristics of the H. F. Current,—For the serious 
experimenter and strident dF modern electricity, there is 
no more fascinating study than that of the electric current 
at high potential and high Frequency. The phenomena 
which may be exhibited through its agency are at o^ce 
spectacular and starring, of inconceivable beauty and 
grandeur, and, in practical applications* q( the greatest 
utility and tirtporlnnce-. While the larger types of appara¬ 
tus demand that the utmost cart and the finest materials 
be used in the construction, the youthful experimenter may 
Satisfy hi5 craving for immediate results by building tem¬ 
porary apparatus of the crudest construction imaginable 
and still obtain effect! bordering upon the marvelous. 

Vi hen die electric current is made to oscillate or change 
its direction of flow several thousand times per second, it 
partakes of some astonishing character is tits. All of the 
preconceived theories of electricity as applied Lo the com¬ 
mercial current arc overthrown and the phenomena ex¬ 
hibited are contradictory in lI n- extreme in the conventional 
s-lcas of the everyday electrical -worker. For example* if an 
alternating current of the commercial sort having a fro 
quency of GO or 125 cycles per second* be passed through 
tne human body* a muscular contractive effect is produced 
aud thr - senSSiion of an electric '“shock 1 ' is felt, if the volt- 
»jgt of the applied current should be higher than the hun¬ 
dred mark, the shock is unpEeav^int and perhaps dangerous,; 
let it reach 1,000 volts or perhaps even h»]j that amount, 
nnd the shock is In most cases fatal. On ihe other hand, 
d t.n-: current be made to oscillate or change it- 1 * direction 
cf flow with a frequency uF 10.000 c^r more cycles per sec- 
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ond. st may be apySicJ in Else body without dan^er or <-v*n 
discomfort at potentials running well into (he tens of thou¬ 
sands. Let the frequency be increased still further, say 
inlo the millions, and the sensation o£ shock and macular 
contraction is quite absent. Its place is taken by one of 
pen tic warmth. 

Spectacular Demonstrations,—The importance of this 
one peculiarity alone will be appreciated by those who 
have seen the self-styled electrical marvels upon the stage. 
Their claims to the effect that they are "taking- thousands 
of volts through their bodies" are perhaps well founded 
for the presence of a spark several inches tong is pretty 
good evidence of a very high potential. It is usually con¬ 
ceded that every inch of spark between points through 
the atr represents a potential of between fifteen and twenty- 
five thousand voles. The secret of the performer's apparent 
power rests solely with the high frequency current. 

Perhaps the reader has seen one of these entertainers 
charge the body of an assistant to the point where a spark 
several inches m length may be drawn from the fingers, 
dnn p elbow, or even the tongue, A tuft of cotton or tissue 
paper held in the spark is immediately Ignited, or perhaps 
the performer may light the tip of his cigarette with the 
spark taken between his finger and the body of the as si stain E- 
F'ossibly the performer may grasp ihe terminal of his ma- 
C " 5S1C with one hand while the other holds a wire leading 
to Mi ordinary incandescent lamp; the assistant touches the 
remaining terminal of the lamp and the current is turned 
on. The lamp filament becomes red and perhaps white 
hot, fin-aLSy burning out completely with the current passed 
through the bodies of the performer and his mats. 

1 he stage may be darkened and the terminal of the 
apparatus connected with life body; as the current is turned 
orif the extremities of the body dfr'C seen to glow with a 
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■ rt j blue light, As (he hand is raised above the head, 
slreanfccrs o£ purplish fire dart from the finger lips, A 
vacuum tube brought to within a distance of several feer 
ir<nn the body lights up with its characteristic glow even 
though there is no connection with the performer's body 
or the apparatus. 

\\\ of t Fiesc experiments and hundreds of others may 
l e performed with comparatively simple and inexpensive 
apparatus that is well 'within the reach of the average ama- 
letir mechanic. If Lhe reader aspires to greater heights, he 
jit ay build apparatus with which great, long sparks may be 

produced. 

The High Frequency Current in Medicine—Tim high 
frequency current* when applied to the human body through 
suitable electrodes and other appurtenances, can he made 
to produce the most profound physiological effects. Ap¬ 
plied through a glass electrode front which the ah has been 
exhausted, the current stimulates the circulation of the 
blood, bringing it to the surface and increasing nutrition. 
Persistectt application of Lite Yircuu.ni electrode to the seal]' 
at certain intervals will restore the originnl color to grey 
hair. On ilte sralp of a partially bald patient, repeated 
applications will promote the growth of new hair if the 
rooiEr have not been totally destroyed. 

Flaring the patient in a chair having a metallic plate; 
beneath its seat and behind the back, the physician may ad¬ 
minister the high Frequency current in the form of treat¬ 
ment known :is nuto condensation and thereby reilute - " 
blood pressure in L-nsns of artcrioaclerosis. The same tregi¬ 
ment is being successfully used in the reduction of supto 
Jluous flesh* 

The general riTcet on the patient is a tonic onn .ju<I in 
practically every case reported, the patient fias been 
brightened up, given adder] vT^or and cheerftilncsjS, and, in 
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fact has exhibited all of ttfee fevprabk effects oi a powerful 
T ' in] ; without Sustaining any of the unfavorable after eR 

lect^ of 3 jtirtiubtit. 

While on the subject of the medical application of the 
hi-h Frequency current, it may be well to point out the 
fact thal while no ill effects arc likely to be experienced 
:rinu the Treatment in the hands of an unskilled operator, 
continued applications intended to produce a medicinal ef- 
u*er upon the body should certainly not be given by the 
fay man without first having had the advice of a physician, 
TTu' two primary modes of treatment, i. r. a the vacuum dec- 
erode sjhI the auto condensation, produce diametrically op- 
polite effects The electrode treatment tends to increase 
i | 3 e blood pressure while the auto condensation tends to 
reduce it. It is obvious, therefore, that the auto condensa¬ 
tion should never be applied except in cases where normal 
or hvpcr tension is indicated. After the examination has 
been made and the treatment prescribed t there is no reason 
whv the actual administration should not he given by the 

V 

layman if die physician keeps a watchful eye on the prog¬ 
ress at suitable intervals between treatments. 

The Generation of Ozone and the X-Kajr.—Tor the 
physician or tine experimenter,, there is perhaps no form of 
X-Ray apparatus belter adapted to light office or labora¬ 
tory use than the hiu.li frequency cnil. It is safe, convenient 
aivn powerful and for all cases where very short exposures 
through the heavier portions of the body are unnecessary, 
it will meet the requirements admirably. True, the X-Ray 
ift never quite safe in the hands of a rty mi e other than a 
- killed operator having years of experience cm hss shoulders* 
l he my generated by a tube excited with a high frequency 
Current fa, however, Wsh liable to produce the* characterise 
ti r l -urn than ts thru produced by a»y other means, Jiwt 
why this k is not definitely known+ but ihe experience' 
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of the past few years indicates beyond a doubt the truth 
of Mir statement. 

A high frequency coil to produce an eight-inch *p ar C.- 
of a quality adapted to light X-Ray work can be built in 
the home workshop at only a fraction of the cost of an 
induction coil lo do the same work. Furthermore, tlv 
high frequency apparatus is simple in construction anrl op¬ 
eration and it cam he depended upon to do its work without 
the annoying delays incident to the usual induction coil 
with its troublesome interrupter and the ever-prcEint dan¬ 
ger of a serious breakdown of the insulation. 

As a generator of ozone for medicinal purposes, the 
high frequency coil is particularly energetic and efficient 
When the discharge terminals of the coil are separated be¬ 
yond the normal sparking distance, great volumes of ozone 
arc liberated in I he space filled with a crackling brush dis¬ 
charge. When the vacuum tube electrode is passed over 
the body, the ozone is liberated at the point of contact- P'or 
purposes of inhalation, a simple apparatus consisting of a 
vacuum electrode surrounded by an outer wall of glass 
with an air space between can be made to produce the gas 
in ample quantities and with the additional advantage that 
it may be collected and administered to the patient through 
a suitable rubber tube and mouthpiece. Furthermore, this 
simple appliance permits one to pass the gas through a 
small quantity of oil of eucalyptus which tends to remove 
the nitrous oxide that invariably accompanies ozone gen¬ 
erated by the Mettric spark. 

Electrical Cultivation of Vegetation.—The high fre¬ 
quency current, when sent through s network of wires 
above a plot of ground, has the peculiar property of slimu- 
lating fche plant life in the earth beneath tFie wires 
why this should he 50 is not definitely known ; while vari¬ 
ous theories have been advanced, it is possible that one and 
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mav be faulty and it 15 not wtlhm ihc province of this 
bool-: to oiTcr theories. The apparatus required lor the cul- 
tifraiion of plants on a small scale is neither elaborate nor 
costly .although it must he made rather rugged in den Heal 
coast ruction to withstand the strain of almost continuous 
operation for hours at a time. 

In 3 inter chapter the data for the apparatus required 
for the cultivation of a otic acre plot in the open is given; 
in addition to this, notes on the conduct of experiments with 
potted plants indoors are given as arc also a few sugges¬ 
tions ior I lot-house work with both vegetables and flowers. 

The electrical cultivation of plants is entirely practical 
if a source of cheap electric power is available. On the 
small farm where water power or even gasoline engine 
power is developed, the electric current may be generated 
at very low cost in quantities sufficient fer practical work. 

The experiments have their commercial side as well 35 
their purely experimental. Craps may be forced to an 
early maturity with 3 marked increase in the flavor and 
tenderness. Lettuce is particularly susceptible to the in¬ 
fluence of the current, while radishes and beets follow 
closely. For fancy fruits and vegetables the process is 
productive of results which add materially to the profits 
ordinarily to be rnaden 

Radio Telegraphy and Telephony,—Beyond a doubt, 
the most popular and the best known application of the os¬ 
cillatory current is, in the field uf radio telegraphy and tele¬ 
phony.. Every village seems to have one or more amateur 
wireless telegraphs, 

1 he oscillatory current,, when vibrating within a certain 
f-n. l of periodicities, up electromagnetic waves in the 

if it be sent into an aerial or overhead wire which 
is insulated from the earth. These waves* which resemble 
r-l it waves tn point of ?pccd hut which arc quite invisible,. 
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are rad rated in all directions at a pressure of (he radio t<-6r . 
£raph key. 

The apparatus described in this book h adtnirablv 
adapted for purposes of radio telegraphy and some of the 
transformers, condensers and spark ppips represent the best 
an ] most modern practice in the construction of radio trans¬ 
mitters. 



CHAPTER IX. 

HOW THE HIGH FREQUENCY CURRENT IS 

PRODUCED. 


There are but three practical methods by means of 
which the high frequency current may be generated. In 
one of these methods, ait alternating current generator 
Slaving a very large number o\ stator pole pieces is em¬ 
ployed; tliis is essential in order that the speed at which the 
rotor must he driven may be kept within reasonable limits. 
Even so. the speeds of most of the experimental machines 
built thus far have been as great as 10,000 R.P.M, and 
the render's practical knowledge wilt doubtless tell him 
that a heavy, composde mass of metal, driven at this Speed* 
introduces complications that are very likely to result dis¬ 
astrously should anything go wrong. The maximum fre¬ 
quency obtainable by ibis method is about 100,000 cycles 
per second And this frequency, with a useful output of cur¬ 
rent, is to he obtained oulv through the use of a very costly 
rind dangerous machine. The high frequency alternator 
method, while it undoubtedly possesses some positively 
unique advantages in radio telegraphy and telephony, !5 
scarcely a pm re of Apparatus that comes within the scope 
uT this book. 

1 fie second method is by means of the direct current 
arc. When an ordinary arc is shunted by a suitable ca¬ 
pacity and inductance, oscillations are set up in tfie circuit 
secondary added to the primary inductance or helix will 
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have induced in it a Fiigh frequency current simUnr to that 
oscillating in the primary circuit. By mean? of a sumMe 
adjustment of the ratio existing between thr turns in the 
1 wo toils, Lite potential delivered at the secondary terminal 5 
may be increased practically at will. 

The most familiar use of the arc as a high Frcrjueiicy 
current generator is in the field of radio telephony. The 
pertly of the wave generated by the arc. renders it particu¬ 
lar 3v well adapted to this use. For purposes of demon¬ 
stration* however, the arc generator is not capable of de¬ 
livering a sufficiently large output. With alt due respect to 
the method in the work for which it is best adapted, we 
shall therefore recommend that the experimenter discard 
it, using in its stead, the condenser discharge form of gen¬ 
erator, a detailed description oT which follows. 

Condenser Discharge Generator.— Jt is assumed that 
the average reader of this book will be familiar with the 
elementary principles of wireless apparatus. Granting this, 
it is f of course, reasonable to believe that such readers will 
understand how an oscillatory current is set up in a circuit 
comprising an inductance or coil of wire, a capacity or 
condenser, and a spark gap. The condenser is charged with 
a high tension current from any convenient source such 
as a transformer or induction coil, and when the potential 
stored up in the condenser reaches a critical value, the air 
in the gap between the spark gap electrodes can no longer 
stand the strain, and the condenser discharges across the 
cap in a succession of crashing sparks. As the curreui 
bum the condenser crosses t lie gap in on? direction; i' b [ - 
fl ra>ly over-reaches itself just as a pendulum swings past the 
neutral point when given a push with the hand- When the 
fb'st rush of currrnt passes in one direction, a reversal of 
the cycle occurs and ,-= second rush in the opposite direr ^ 
linn is eft cried, This operation is repeater I ruany thou- 
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sinds cil times per second, the disdinrge grad a ally dying 
w n li r«ti 1 the potcnti.il across the condenser has been low 
cred to such an extent that the spark can no longer jump 
ihe air gap, The. Condenser Immediately takes a fresh 
charge from the transformer and the entire cycle tjf opera¬ 
tions is repeated* It wtl] be understood that all of this 
passes in an infinitesimal fraction of a second, the charge 
and discharge of the condenser taking place so rapidly that 
the observer can detect no change in the solid tpark which 
appears continuously to fill the gap. 

As the current surges back and forth through the in- 
dticiancc, which is merely a coil of a few turns of very heavy 
wire, a similar current is induced in a second coil of wire 
placed in the same plane as the first., A slight increase 
in Lhe number of turns in the secondary over those in the 
primary will result in a very large increase of potential 
between the secondary terminals. 

Unlike the low frequency or commercial transformer 
the high frequency or oscillation transformer requires no 
iron core whatever ; indeed, the presence of iron 1 in the cen¬ 
ter of the windings is not to be considered as it would be 
detrimental to the successful operation oi the transformer, 

From this the reader will note that in order to produce 
a high frequency current of practically any desired potential 
it is only necessary to combine two coils of insulated wire 
of the proper proportions and number of turns with a con¬ 
ventional transformer, condenser and spark gap, 

Tht Kicking Coil Method,— The operation of a high 
tension transformer for tin: charging oi j condenser neces¬ 
sitate!; an alternating current, There are certain cases 
wncrein It is desirable to product: a high frequency current 
where dirccL current only is available. This is particularly 
f ruc in the case oi electro-medical apparatus which muss 
frequently be used al the patient's bedside. For tins type 


(C) Jeff Behary 2019 



HIGH FRF.OUvNCV A IT AH ATI'S 


30 

of apparatus, a simple modification oF the condenser dis¬ 
charge principle is available This meihod utilizes what 
is known as a "kicking; eoil- J1 

A kicking coil is a solenoid of coarse copper wire wound 
upon a laminated icon core. If a direct current be sent 
through this winding, and the circuit broken suddenly, a 
pronounced flash will occur at the break of contact. The 
high potential represented by this flash is induced by the 
self-induction of the coil wound on the iron core. Under 
favorable circumstances the instantaneous voltage gener¬ 
ated relay reach from several hundred to considerably over 
a thousand volts. This potential is, of course, quite suffi¬ 
cient to charge a condenser, mid it is only necessary to pro¬ 
vide some suitable means for rapidly making and breaking 
tiie circuit with condenser and inductance in series in order 
to generate a high frequency current quite similar to that 
produced with the apparatus described in the preceding 
section. 

Experiment has shown that a substantial vibrating in¬ 
terrupter with heavy silver contacts serves the purpose ad¬ 
mirably. The vibrator Es actuated by means of the magne¬ 
tism in the core of the kicking coil- 
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THE HIGH POTENTIAL TRANSFORMER OR 

INDUCTION COIL. 

As the render will have inferred from the preceding 
chapter, the condenser discharge principle is employed in 
the construction of all of the apparatus described in this 
work- While the use to which each particular outfit is to 
be put governs, in a large measure, the actual construction 
and design of the component parts of the apparatus, the 
basic principle is quite the same in each case. Granting 
l i l is. each o til fit will comprise the following units! 

The Transformer or Induction Coil which converts the 
tow voltage current available from the lighting circuit, or 
perhaps a battery, into a high voltage current suitable for 
charging. 

The Condenser, which is composed of alternate sheets 
of metal and glass or other material having a high dielectric 
value:. ’ he condenser discharges its load of electric cur¬ 
rent at high pressure across 

The Spark Gap, which is composed, essentially, or 
metallic electrodes. Lading accurately turned faces held in 
the same plane by means of suitable supports. In scries 
■whli the spark gap and condenser is tFie primary of 

The Oscillation Transformer, which comprises two 
ends or helices ^ copper wire. Chic of these coi's, the 
pnmary, is composed of a few turns of thick wire, while 
l-'c secondary may have from ten to one hundred times as 
many turns of fine wire. 

31 
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A few general august inns relative to cadi of these 
units and their relations one to the other will, it is believed, 
he conducive to a clearer understanding of the detailed 
directions which follow in laier chapters, fro attempt will 
he made, in the present chapter, to offer details of con¬ 
struction such as dimensions oF the parts* as this feature 
is covered specifically in the directions given in succeeding 
chapters, each of which is devoted to a complete description 
of a certain type of outfit. The object of the general 
information in this and the following; chapter is to afford 
the reader, who lias delved but. slightly into the intricacies 



r '-t high tension electrical work, an intelligent Insight into 
lhe basic principles of design and construction of the sev¬ 
eral units which comprise the outfit. 

Transformers. —The transformer is essentially an td- 
ternating current device. In its simplest form, it consists 
uf a core,, c, big. 3 P of laminated iron, a primary winding 
oF insulated copper wire, / J r and over this a. secondary \vind- 
mg, S , at so of insulated copper wire. jA.ii a I tern a ting cur¬ 
rent sent through one winding Induces a similar current in 
I he second winding. A variation in the ratio existing be- 
tween the turns of (he two coils, produces a corresponding 
change tn (he induced voltage. 
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Such a transformer is known as an "open core” in-Uru- 
mcin because the magnetic tines ol force set up in the 
straight iron core must reach around through the air as 
show n in Fig, 3 to complete the magnetic circuit, A modi¬ 
fication is shown in Fig. 4 which illustrates a method by 
moans of which the windings of the transformer are par¬ 
tially surrounded by iron, 1 his provides a ready path for 
the lines of force with a large increase in the efficiency qf 
line mslrumenL Such a transformer is said to have a dosed 
core. 



Fig. i, — Showing yrincLp-le of rl^-wd Cflrt Iranlfof m«r. Lire* f®rce p^-i* 

llirgugh ttlC tl-die d magnetic Circuit instead pf ibrcmfcSi (he lir a .1 in Fjg 1 . 1 

There arc many modifications of the closed core trans¬ 
former, all of which have merits peculiar to the uses to 
which they are put. For lighting and power work, it is 
desirable to have the primary and secondary windings as 
closely "coupled” as possible and to this end most power 
transformers have very compact cores which almost cover 
the windings, The effect of this close coupling is to im¬ 
prove the ''regulation” of the transformer* i. Cn to reduce 
the fluctuation in voltage from no load to full Toad to a 
minimum. This type is shown in Fig. 4. 

Transformers for Condenser Charging-— In the early 
days of radio telegrrphjr, when transformers were h f3t used 
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lor ihc charging of condensers, the experimenter knew bat 
tittle of the requirements of the process. The only high ten¬ 
sion transformers available were of the power variety with 
closely coupled primary and secondary ( and the first trials 
of these gave such promising results that the workers were 
induced to carry on an extensive line of research with a 
view to improving the apparatus* 

One great difficulty was experienced from the start. 
A glance at Fig. 5 shows that the secondary terminals of 
the transformer arc shunted by the spark gap, which in 
turn is shunted by the condenser and primary of the oseil- 





S.— T y fiical o*c.nl2i I nrj (■irti.|i( FllO^iTin liijw liinfr frfflllfncjr eflprcnf ■* 
C* 1 ,** i Led Ijy mean^ uF c^n^Ltn-ser discjiiiTgC' rap tiled 

lation transformer in series. When the condenser dis- 
charges, across the spark gap t the discharge produces a 
'hoM circuit for the secondary current in the transformer 
after the spark hss died away. This causes Ein arc to form 
with the result that the condenser cannot charge again as 
it should. The close coupling of the windings tends to 
hold the secondary voltage at its maximuni when the short 
circuit occurs. 

Various experiments were trier! to prevent the fori na¬ 
tion of the arc, and among these may be mentioned a mag- 
nri-ic blow out, which aided in quenching the ;»rc ; a blast 
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of compressed air between the spark gap electrodes, which 
literal [y blew out the arc as soon as it formed; and various 
devices which mechanically separated the electrodes to a 
point where the art was extinguished. The most Familiar 
form of the latter device is the common rotary'spar* 

As the work progressed, the experimenter 
that by placing an impedance coil, consisting 
winding of copper wire on an iron core, in seri 
primary of the transformer, the arcing was materially jes- 


^ ancrua 

certain _.... ... ....- 

jjich shows the impedance coil in series 
of the transformer, the windings of whicJ 
This was the first step in the direction 
inr ceicurated "‘Type E" wireless transformer which was 
patented by Mr. Melville Eastham and which has been 
copied in various forms by dozens of manufacturers since 

ha introduction. 

The design n t tli^ H TcnH' F Ka rm n^nmip/ 1 introduces the 


T> 
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very quality that the makers of power transformers seek 
to avoid, namely* magnetic leakage in the core. When 
the secondary of such a transformer is short, circuited by 
Lhe spark, the potential instantly drops to so low a value 
that the arc dies out of its own accord ; indeed, it is doubtful 
if anv appreciable arc forms at all. 

The principles of the magnetic leakage transformer are 
shown in FtgS- 8. 9 and 10. In Fig. 6, the primary and sec¬ 
ondary are seen to be mounted upon separate legs of the 
rectangular iron core. Tins loosens the coupling to such an 



extent that magnetic leakage is set- up in the spare be* 
tween the windings and around the outside of the core as 
shown by the lints in the drawing. This leakage diverts 
a portion of the total flux from its path through the toi^s 
insidr the windings, and when the abnormal load comes 
on the secondary „ I he potential suffers a tremendous drop 
as the regulation, is intentionally poor. 

In Fig. 9, the primary and secondary are still larthcr 
separated by being placed upon the short legs of Lhe cure 
instead ci the Song ones as shown in the preceding figure. 
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This b carrying the point still farther. In Fig. 10. we have 
h lELlt Type F- instrument in which a tongue of iron pro- 
■ ts from one leg of the core between the windings, and 
nrarty makes contact with the opposite leg. This intro¬ 
duces a partial magnetic shunt that serves every purpose 
of rhe externa! impedance coil and which has some marked 

advantages over the latter device. 

With a correctly proportioned magnetic leakage trans¬ 
former. brought to resonance by a suitable condenser con¬ 
nected in ibe oscillation circuit, the arcing at the gap is 



reduced to a minimum and the discharge partakes of a 
clear ringing tone not to be heard in other types of 
equipment. 

In addition to this ma rked advantage, the magnetic 
leakage transformer can be made to attain a degree of 
efficiency and a power factor not possible in the ordinary 
combination with its impedance coiL 

Secondsty Potentials, — The proper potential lor rhe 
secondary in the case of the resonance transformer (the 
Utim that tv ill Iscnceforth be applied to the low-frequency 
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alternating current transformer designed for condenser 
charging} wil] depend upon the condenser with which it 
is to be used and also upon the type of spark gap employed. 
Since the introduction of the Federal radio telegraphic 
Jaws which govern the wave length of amateur stations, 
the tendency has been in the direction of higher potentials 
for wireless telegraphic work. The higher potential per¬ 
mits a smaller condenser to he used. For other high fre¬ 
quency work, however, there is no particular advantage to 
be derived from the high voltage secondary and its use in* 
volves certain electrical and riK-elirmical difficulties that arc 
expensive and annoying to surmount. 


Faj. 9.— 'PrLm.ary md ireondary on aburt 3rgi ftf Mr* anrl Vidrlj stf paroled 0 
incrtiiE ma geie-l i<; Ifakjgif, Tbiit cfiEtS!ruction rrrtders f^tefnii 
imjrtj.aace call u nu t£p**ary 

p. 

The most satisfactory potentials, in the authors experi¬ 
ence, have been from 4,000 up to 12,000 in transformers 
ranging in size from % k-w, to 3 k.w- This range of po¬ 
tential, with a ,03 mfd. condenser has been fourvd quite suit¬ 
able in the construction of many sets of apparatus. 

With the quenched type t»f spark gap, a totally differ¬ 
ent rendition is met. Secondary potentials as low as <J 00 
to 1.000 volts arc excellent in tire case of small transformers 
of capacities ranging from to l /s k.w. For the larger 
sizes, the potentials may run up from 2,000 to 3j000 volts, 
The quenched gap, which will he specifically described 
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Eater. 15 exceedingly short and a much lower potential is. 
accordingly. in prefer. 

Transformer Construction,—In each chapter oF this 
booli-. wherein 3 set of apparatus is described, the complete 
specifications for the construction of the transformer axc 
giv£‘n. The object of this discussion will, therefore, he to 
cover only briefly the essentia] principles of the construction. 
The transformer core in each case should be oi thin 
sheets of silicon, steel, .014 in. thick, and made expressly for 
u?e in transformers and other alternating current appara- 
lus. ft is practically as cheap as the so-called transformer 



J ':|| 1 10 .-—'Type H tra(igf*rmer witSl Wrtg^t af if On to increase nna<Jnetie' kife*IC 

between, windinp 


iron and, if results count, it is much cheaper than stove-pipe 
iron. 

The construction of the core is simple. The silicon 
steej can be bought in sheets or, preferably* in pieces cut 
to size and ready to assemble. The rectangular pieces are 
placed one upon the other to make piles of the required 
thickness for the assembled core and then firmly gripped 
^’ith a binding of tape. 

The windings are made on simple wooden forms, cither 
iri f- l allsc or e]s c Qtt a hand winding device The winding 
is invariably that known as the layer method. The "pie 1 
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win-ling, described iti so many of the older books nn radio 
construction, has been tried out thoroughly by the autlun- 
r.nfT by many of his colleagues; the result is a wholesale 
denunciation of it, bag and baggage, as it were. True, a 
modification of the pie winding is seen in many of the de¬ 
signs presented in this book but the pertinent fact is that 
the directions do no? call for an annulus of wire, held to¬ 
gether by wax, and with the turns laid on 3ny-which-way_ 
The serious may be thick or thin, but however they may 
be. they should be wound in even layers with a layer of in¬ 
sulating paper between layers of wire. This rule is in¬ 
variably followed throughout in the description of the 
windings. 

Enameled wire is favored in all secondary transformer 
windings. I n the case of the induction coils, to be described, 
the wire may be cotton covered, as these windings are sub¬ 
jected to wax impregnation. The induction coil secondary 
is called upon to stand enormous potentials and it is sub¬ 
jected to but little heat. The transformer secondary, on 
the other band, may become quite warm in operation and 
it shoqM therefore be constructed to withstand this rise 
in temperature without deterioration. In tins case, the 
enameled wire is excellent for jt h impervious to moderate 
degrees nf heat. 

Transformer Design.— The questions: '‘How many 
turns of wire do l use in the primary?" and "What si/.e 
should i5ic core bef" f arc familiar ones hi the files of the 
author. The computation is simple and it Joes nor involve 
ari >' frreai knowledge of mathematics for its wdrkifig-m f t 

There ^re just a few basic principles to bear in min I 
uedore starling the calculation. The first determination 
is, cd course, the capacity of the finished instrument. A .4 
the y k.w. Is a popular one. this $ire has been se Fee ted 
for the example. As the transformer is tn be used for 
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rhinrinj r condensers. .1 large msgnetk leakage is desired 
‘ d ihii . overns Hie shape of the core and the method of 
„ Ki „„ t he windings. High efficiency is obtained only at 
correspondingly high cost and great weight of materials. 
In the presen j discussion of transformer design, the van- 
ouS computations have been reduced to the very simplest 
rorm possible in order that the scheme may be within the 
reach of any amateur worker who knows how to use simple 
arithmetic The subject of copper losses has been neglected 
sofdv because it introduces one more calculation that has 
no practical bearing upon the net results obtained. 

Let us assume, arbitrarily, that we wish a transformer 
of an efficiency approxi mating 93 per cent. Inddently, the 
transformer designed in this chapter is the one employed 
in the later chapter on experimental high frequency ap¬ 
paratus. We wish a secondary potential ot 5,000 volts ; a 
primary wound for 110- volt supply; and wq wish to operate 
the instrument on a GQ-cycle circuit. If we wish an output 
of 34 k.w. or :00 watts, and the efficiency is to be 93 per 
cent-, it is obvious that we must have a greater input than 
500 watts in order to compensate lor the 7 per cent, loss. 

The input i$. calculated by dividing the output by the 
per cent, efficiency; thus: 

500 

-- r= 537.6344+ 

.93 

cr we must have an input of 537.6344 watts in order Co 
take oiu 500 watts. 

Core Volume.—The vol ume of the core receives our at- 
Umnon nest. The initial step is to determine the watts 
Ici^b b] total and by subtracting 500 from 537-6344, or out¬ 
put from input, wc find that the loss in the transformer is 
37,6344 v: at 1.5, This is made up of ihe I'R- losses which 
arc due to ihe healing effects in the copper of the windings, 
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and the hysteresis and eddy current losses in the cure ; 
the latter are known as the core lasses. The core losses 
constitute about 47 per cent, of the total of 57.6544 watt.% 
or waits. Approximately 2Q per cent, of the total 

Lore Toss will he the eddy current loss and the balance of ftO 
percent, must. ihn-t-fore. vonslitute the hysteresis loss. To 
determine the latter toss in our core, we taken SO per tent, 
of ihe core loss of 17.6PE which gives us 14,1504 for the 
watts lost through hysteresis. 

Various Frequencies.—For practical purposes □£ the 
worker who builds the apparatus described in this book, the 
change In design necessary to adapt the various trans¬ 
formers for use on the various frequencies in commercial 
use, may he simplified so that when the design has been 
worked out for the 60 cycle instrument, the windings for 
25 or 125 cycles become a simple matter of proportion. The 
cores may remain the same for all frequencies. Taking 60 
cyrEcs as the standard, me winding for 125 cycles may have 
jim one- half the number of turns. The 25 cycle winding 
will have twice as many turns as the 60 cycle In order to 
provide space for the additional turns of the 25 cycle wind- 

^. U|rtDne ° r two sizes smaller may have to be used 

tlns ls P cr ™9sible in view of the Intermittent work of 
Hie instruments 

Proportions of Core—The proportions of the core call 

tinn °o G * 3 L* n COmmOT1 sens e and rule-of-thumb calcula- 
’ J.. nC 1 1 i n ^ Xr * ^ ar m mind is that the core must not 
ur C " ‘ l ™ ° n £ an< ^ s ^ ni a& the reluctance is then ton 
^11 X e pnmaiy and* consequently* the secondary 

high 


for 


hnvr- au inordinate number of turns with relatively 

tftn t ^°^ Per /° Sl ' ° n tlYc ol * J cr band, to make rbc core 
too Short and thick rend. 

OH coupling too dose- E.vperieiicc only can dem- 

DH5tTn,v happy medium 


lers ihe winding difficult of insuta- 
Exp- 

aC Ftrst trial. The diagrmn 
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gjvMi in Chapter IX sEiows a core of good proportions for 
ihh type af transformer and it may well be used as .1 pai- 
icfciL /or instrument5 of larger or smaller size. 

Let us tnkc the cross-* ext ion of the core at 2 inches 
square for a trial. We must have at least 94.3 j etu in. of 
iron in all. If we make the rectangle of the core 9}i in, 
long and C$£ in. wide, outside dimensions, w-e shall have 
-f- 9yi -j- 2y$ 2H or 25 inches of core leg. The 
section 2 times 2 or -1 square inches. The length, 25, 
multiplied by the section* 4, gives us ICO cubic inches for 
inc volume of this core. As n is always well to err on the 
right side, this core may be taken as quite satisfactory. 
The computations for the windings which follow will show 
that its proportions are just rig Fit. To determine the weight 
of the core we multiply its volume, 100 cu. in. by ,25, as 
each cubic inch of laminated silicon steel weighs approxi¬ 
mate^ y lb. This gives us 25 pounds as the weight of 
the iron an the core. 

We may next figure the current in the secondary’ wind- 
tng at full load. As the potential is to be 5,000 volts* and 
the output 500 watts, we may divide secondary watts by 
secondary volts to find secondary amperes, which in this 
ease will, of course* be A ampere. In power transformer 
work it is customary to allow at least 1000 circular mils 
of area in the conductor for each ampere of current to be 
carried. For our purposes, however, the transformer h to 
^ used but a short lime when it is permitted to cool and. 
! n practice a density of 600 circular mils per ampere has 
keen found quite satisfactory and safe. 

As the secondary curreni ss A ampere, w t find that our 
secondary conductor must have a area of 600 timei" .1 or 
' .icuIhf mib in order that it may safely carry the cur- 
r.T'tn n the back of Lhc booh, we find tables giving the 
are* of copper wires in circular mits No. 32 is found to 
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have .in area of 6X2 1 and I his wire is accordingly quite 
suitable. 

The primary current is next in order. At a unity power 
factor* the primary watts divided by primary volt? gives 
primary amperes. This we find to be 537.63 -=- 1IQ, or 4.83 
amperes- As the power factor of this type of transformer 
may be assumed to be in the vicinity of 85 per cent., we 
shall have to compensate for this by using a somewhat 
larger current value in the primary. Taking the apparent 
amperes as 4.S3, we may multiply by 1.15 (assuming a 
power factor of S3 per cent.) and we get 5.6l t or 5.61 actual 
amperes in the primary winding. Allowing here, at so, 600 
circular mils, we find that the primary conductor must 
have an area of 600 times 5,61 or 3366 circular mils. The 
wire table tells us that No. 15 has an area of 3,257 while 
No, 14 has an area of 4,107 circular mils. Following the 
rule of plenty, we may adopt the latter as the correct con¬ 
ductor to use for the primary. 

We now come to the point that has puzzled more ama¬ 
teur experimenters than almost any other, t. r r , the calcula¬ 
tion of primary turns. Of course, once this number is 
known, the determination of the secondary turns is a simple 
matter. r [ he formula for the primary is not complex, and 
its working requires only the application of ordinary arith¬ 
metic. 

The maximum flux is equal to the density multiplied 
by the area of the core in square inches. The e.mi. gen¬ 
erated in |he primary winding is: 

4.41 A r Tp a 

£/> =--—--where 

iff 

-fr—maximum dux. 

2p —prunary turns. 

ft' —frequency. 


(C) Jeff Behary 2019 










POTENTIAL TRANSFORMER *5 

£^impresscd primary voltage, therefore 

PrjTnury voltage X 10* 

ta= -—- 

4.44 X jV X « 

Working: this formula, wc first determine the maximum 
flux. As the section of the core is 2 inches, we square this 
to get the area, or 4 inches. Multiplying the area by the 
density per square inch, we find that 4 times 30£QQ will 
give us 120,000! for the maximum flux, 1 V. The primary 
voltage is assumed to be 110 and the equation therefore 
becomes : 

1L0 X 100,000,000 

-— -—-— — 263 4- turns in the primary. 

4,44 X 120,000 X 60 

As the turns in the secondary are found by the follow¬ 
ing formula, this calculation becomes simple: 

Bs 

TpX -where 

Ep 

Es represents secondary voltage, and Ep the primary 
voltage. 

The secondary turns, assuming a secondary potential 
of 5,000, arc as follows: 

5*000 

363 X —-= 16,480 turns in secondary. 

110 

The space on the core for the primary and secondary 
winding is 2)4 in. long. Reference to the table of cotton 
covered wire shows that Ko. 14 D.CC. wire winds about 
13 turns per -rich. As some space is quite essentiaf between 
winding- and core, let us mnke the primary winding 2}i 
m, v,-id£ which will leave a space of 54 i n - 0:1 either side, 

-Yx in. wc can wind 30 turns of the primary wire and, ac¬ 
cordingly, we shall require 12 layers in order that the re- 
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cjuEred 360-odd turns may be placed. Wound with a f ew 
thicknesses of oiled paper between Inver? of wire, the thii k- 
ness of the primary winding from inside to outside os the 
CO! 3 Or solenoid will be rather more than one inch. 

IF the transformer is to be operated on 70 volts f as 
frnrn a rotary converter, the primary will contain 70/1 ID 
as many turnn nf wire. Working this we find that the 
proper number is -31 turns. For convenience, the primary 
may be made with the full quota of turns for 110 vails, with 
a tap at the 231st turn lor the 70-voU connection. Like¬ 
wise, for -21Q voEis, the nutuber of turns would have to be 
doubled and in this case the wire would need to have but 
hall the area. This would be No, 17 wire which has an 
area of 2,(MS circular mils. For a maximum of conveni¬ 
ence and adaptability with a minimum of complication, the 
winding may be of 363 turns of No, 14 wire, tapped at 231 
turns, and tnen upon tne No. ]4 wire will be placed an 
additional winding of 363 turns of No. — wire with its 
starring end joined to the finishing end of the hrst winding. 
Hflk primary permits the transformer to he used on 70, 

HQ, mid 220 volts without any change other than a simple 

connection. 

Tile secondary turns we know to be 16.480. No. 22 
enameled wire is suitable for this winding and cTiwire 
uinds 112 turns per inch. Suppose we make each layer of 
secondary wire Contain 230 turns; this will bring the width 
jusl over 2 inches which allows n good space for insulation 

A 0 ’. 11 COrc - Seventy-two layers of wire will give vs 
turns which is near enough to the stipulated 16,-lSO. 
ensps for the sake of having finishing and starting turns 
’ , ‘ 1 ' ' m °PP°site sides of the winding, it may be well to 
V l V H ,JlU 71 which will give 16,330 turns. This pro- 

1 r " ^ allowable and, indeed, preferable, as the dirTerence 
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ni a hundred oiJf] turns - m llic secondary will have ap¬ 
preciable effect upon result's, 

fisc- calculation.?; fur the weight of prim ary and second- 
:ir_v nire art: obvious. It line coils are wound upon round 
forms, as 1 hey may well lie, the average length of turn is 
easily Jclcnnincd anti multiplied by the total number oi 
turns. This reduced from indies to feet gives, on compari¬ 
son with the wire tables, the weight of the wire in pounds. 

Induction Coils,—In places where the H0-volt lighting 
current is not available, ,1 battery of generous proportions 
may be made to product a high frequency current through 
the medium of an induction coil in place of the alternating 
current transformer. The o0:i for this work should be coZ 
StmcHd e.vprer.ssly for the purpose of charging condensers 
and its design is radically different from tW of the con¬ 
ventional coil built to juymIu'cc a long and stringy spark. 

^h£k- almost any coil will give some results, the 
greater checL^ will be shown with a coil having a com para* 
tivily short and thick' core and a secondary winding of 
rather coarse wire, as secondaries go. The secondary 
should be bunched near the center of the core rather than 
-Pr^.d out oi cr the entire length, The primary should he 
wound, preferably, with two small wires in parallel rather 
an with on l l large wire. This method permits of a closer 
"Winding and the inside diameter of the secondary may, ac¬ 
cordingly, be made smaller, 

„ r ^] 1C Scc0l1 °3ry coils should he layer wound and not pie 

wound, ^ Vl a 1 St tc coil, from four to eight lections of layer- 

wound col.s will give ample insulation as the potential is 

not nearly so high in this type of coil as is the case with 

^ t^pc built for X-Ray work. The individual sections 

nay j e impregnated with a. mixture of equal parts of rosin 
and bceswa*, 

nduetjon Coil Design. — f \ hr design a( ihp coil fbr con- 
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denser charging may be summed up in a few words. 
carlnot calculate the different parts so nicety as we did for 
i he transformer and our design must of necessity be ;l prod¬ 
uct of the "rulc-of-thumb'' school ; that is, for the practical 
purposes outlined in this book. The core should take a cer¬ 
tain fixed proportion and this may be stated as follows: 
The length of the core to be not greater than eight times 
its diameter; that is, a core eight inches long would be one 
inch in diameter, and so on in proportion. The number of 
turns in primary and secondary are dependent upon the 
voltage at which ihe coi] is to be operated, the speed of the 
interrupter, etc., and, as the specifications given in this 
book dre culled from practical experience, it is useless to 
attempt an explanation of the process through which this 
data was obtained. 

Kicking Coils.—The kicking coil is a simple solenoid 
of comparatively coarse wire enclosing a core of iron wires 
tightly packed. .It is preferable to the induction coil, with 
its primary and secondary, for use on 110-volt direct cur¬ 
rent circuits where a transformer cannot be used. 

The design here is also a matter oF experimental work, 
and no attempt will be made to expound the theory. Com¬ 
plete specifications are given in succeeding chapters on the 
construction ot the various outfits in which kicking coils are 
satisfactory. 
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THE oscillation condenser. 

The function of the !ii?rli potential condenser in a set 
of high frequency apparatus is to take the high tension cur- 
rent from the transformer or induction coil, store it up 
until the *'condensed” energy reaches a certain critical 
value, and then discharge the current across a suitable spark 
gap. thereby setting up electrical oscillations which consti- 
lure what is called the high frequency current. In its 
simplest practical form, the condenser consists of two 
sheets of tinfoil separated by a sheet of paper. Such a con¬ 
denser will have a certain electrostatic capacity designated 
by the word ‘'microfarad” or fraction or multiple thereof. 
The single sheet of paper with its foil coatings will have a 
capacity of but a. small fraction oi a microfarad or mfd. as it 
is abbreviated. Uy placing sheets of paper and tinfoil alter- 
natdy in a pile and connecting the alternate leads from the 
loii in multiple, a condenser of practically any desired ca> 
p^cjty may be made, the capacity increasing in direct pro¬ 
portion to the number of little condensers connected in 
ttmltiple. On tile other hand* if we take two identical con- 
defers and connect them in series, the pair will have but 
half the e a p ac ity of either unit, 

High Potential Condensers.—If a high tension current 
^ere impressed upon the simple condenser just described, 
t e paper insulator or "d[electric M would not stand the 
strain and the current would puncture the paper. There- 

49 
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IWe. in order that Che high voltage current may |>e u^d tu 
Store 3 large amount of energy in a condenser, the dielectric, 
must he made of some material possessed ol exceptionally 
good insulating qualities. Glass and mica are perhaps the 
best adapted to the purpose of the amateur buihler. An air 
condenser is good ns is also a condenser the plates of which 
are held in a tank of oil: these latter types are difficult and 
expensive to build, however, and they are, moreover, very 
cumbersome and heavy. 

For permanent installations, where the apparatus need 
not be moved about, a modification of the latter type is 
excellent. By building first an ordinary glass plate con- 



F'S- llv—Smfflf jilgc* ittf glas* cqalcd on both sfdCJ, ^Ftb (In foil 


denser and theji immersing it bodily into a tank of Oil, all. 
brush discharges, which represent leakage and waste, are 
eliminated. 

For most purposes of the amateur or experimenter* 
owever, the simple glass pfete condenser is quite satis¬ 
factory. Old photographic negatives of the 8 by 10 in. 
Sl7 '° ]na T Fad tor the asking in many professional pho¬ 
tographers establishments. This glass is of the finest 
quality available in the open market, and it is certainly to 

c preferred to the ordinary window glass that is frequently 
used for that purpose. 

H the 8x IQ negative glasses ns re coated on both sides 
with Lin foil cut into G in. pieces, each plate or sepnratu 
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condenser will have a capacity of approximately ,001 nnfd. 
j hesc plates may conveniently be grouprd up into units ot 
ten plates each, cadi unit therefore having a capacity of 
.01 mfd. By assembling any desired number of units Into 
a suitable case or rack, the correct capacity for the appara¬ 
tus under construction will easily he provider}. 

The tinfoil plates may he secured tu the glass by means 
of quick-drying gold size, which is a varnish, or the foil may 
be applied after the gla^s has been given a very tlnn coai 
of beeswax applied when the glass has been heated gently 
over a flame or in an oven. In either event, it is well to 
apply the foil in a slightly larger size and trim afterwards, 
As ihe foil comes in sheets 6 yj x Hyj in. this is easily done. 


■ iy. 12 —Ten. plil« oi jlasj buill up Into A unit wllh Blltrnaie lugi eopnected. 

Lei multiple 

When the foil has been secured on both sides Qi each 
piece of glass, the units may be assembler] with strips of 
thin copper ribbon placed alternately projecting to right 
and ldt between the plates ot the unit. These lugs, at 
course, provide the means of connection. The unit is then 
bound with linotapc at top and bottom, the lugs folded 
around lengths of 1'exsble lamp cord and soldered, ind ihv 
■cti lire unit immersed for two hours in, a molten compound 
of equal parts of beeswax and rosin. When this mixture 
^ools, it will form a solid, non -hygroscopic; seal for ilic unit 
of the condenser, preventing brush leakage, and excluding 
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moisture- This procedure is to be followed in the con¬ 
struction of every condenser described in this work with 
the exceptions specifically noted. 

Mica Condensers.—The use of mien as the dielectric fo r 
the condensess of portable high frequency apparatus cannot 
be too strongly recommended. The materia! is light in 
weight and it is possessed of electricnl properties that ren¬ 
der it admirably adapted to the purpose. Electrical mica 
is costly, however, and as the size of the sheets increase, 
the cost goes tip in proportion ; but the price is not pro¬ 
hibitive if light-weight is an important consideration,. The 
mica may be obtained in small sheets of almost any desired 
thickness. The method of assembly is identical with that 
of glass. 



Fi-g. 13. One ^eclinn, af mriuldtri rcmdtnj-fr 

Moulded Condensers.— This type of condenser is not 

within the reach of the amateur constructor s shop equip- 

■ 

nient as its manufacture requires the use of very expensive 
dies a. el< 3 presses capable of exerting enormous pressure. 
1 he moulded Condenser may be purchased outright, hou 
ever, in sections having a capacity of .002 mfd, each. 

The moulded condenser is mechanically strong hi- 
detd, it is practically unbreakable. The conducting mate¬ 
rial is of copper in sheets approximately five inches square 
and these: sheets are completely scaled into a solid block of 
hard, waterproof, and practically heatproof composition 
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TTi,11 forms also the dielectric between the plates, Such 
condenser is idcai for the portable outfit for use on the stage 
' r where great rugged ness is essential. Each section 
weighs approximately 2 lbs. and an entire condenser of 
.02 mid, capacity would weigh but a fraction over 20 tbs 
The outside dimensions of each unit arc 6^x6^ in. while 
the thickness is about 1^ in. 
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THE SPARK GAR 

The function of the spark gap is to provide a pap be¬ 
tween suitable metal electrodes for the high potential cur- 
curent stored up in the condenser to leap across, thereby 
setting up the electrical oscillations. The gap, in its 
simplest form, is a pair of zinc cylinders placed end to end 
and insulated from each other; a means is provided where¬ 
by the distance between the electrodes may be adjusted to 
the necessary point. This adjustment may he provided 
conveniently by threading the rods of sine and supporting 
them in standards in which tapped holes have been pre¬ 
pared, A large knob or disc of fibre on one electrode en¬ 
ables the operator to make the adjustment while the current 
is passing* 

This simple gap is open to many objections when the 
higher powers arc encountered, although it is quite sat¬ 
isfactory for use with the induction coil sets or small trans¬ 
former outfits. On transformers y 2 k,w T or over, the 
simple gap quickly becomes heated to excess and the op¬ 
eration is unsatisfactory, A si improvement is afforded by 
placing radiators on the electrodes to aid in the dissipation 
of the heat as it is formed. A further improvement is the 
of larger electrodes of zinc and a step still further as 
taken if the electrodes are made of nickcJ-stcd : owing to 
t e difficulty of work this substance, however, ft is not 
considered within the reach of the experimenter. It is 
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sometimes possible to obtain thr nickel-steel rod in sutt- 
ahle lengths. however, 3nd, in ihi* event, it should most 
cerfainEy be employed. 

If an air blast is directed against the electrodes and 
into the £st[t, the operation will hr improved materially. 
The current of air serves not only to coot the electrodes 
but to wipe out any are that may tend to form. 

The Rotary Gap,—In this type of gap, one electrode 
is stationary while the other rotates past it a certain num¬ 
ber of limes per second. The various modifications of this 
simple cotary gap are bewildering to contemplate and no 
attempt, will be made to describe all of them. Suffice it 
to say ihat the rotating member may consist of a single 



F'K. H— Pc-rijjnS. af itsncniai J- ipnrk pup*. The type 3.1 thf Tight Cited frith 
rotQMnff i-iscs 10 iJiSbijulc inr Ficat gei-ic rilled by [hp ^[ujrk 

fEiac of metaj from the periphery of which pieces have been 
cut to form teeth; or it may be a disc of metal With tnt- 
taUie studs fastened to it to form the rotating electrodes; 
or U may be a disc of insulating material with metal studs 
passing enirely through it near the periphery; in I he fast 
instaiste. the stationary electrode will be in duplicate, with 
one on cither sade of the revolving disc, 

The advantages of the many types are mechanical 
rather than electrical. The builder, in selecting a certain 
typt'' will have to consider the limitations of his shop equip- 
is about ^5 good as the other so far ss results 
Brc concerned, and almost any rotary gap is belter than 
even a good one of tEie stationary form. 
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Thv number of 5 ids or spat kin" points required will 
dr pend upon the dismeter of the rotor disc and the speed 
zt wJiicb it is to be driven- The number of studs *nr| the 
ei l govern die lone or pitch of the note imparted to the 
^park. With 12 points and a motor running at I,»QG R.P.M.. 
the tone of the ppark is musical and pleasant to the esr : 
this is in striking contrast to the crackling or crashing 
spark of the stationary gap. While this feature is of 
preaU-r importance in the tnse of radio telegraph apparatus 
than with demonstration coil?, still the pleasing musical 
note makes a good impression upon the audience. 

The distance between the rotating and the stationary 




electrode should, in general, be as short as possible with¬ 
out striking. The gap should certainly be adjustable by 
fimal] degrees and the adjusting mechanism should prefer¬ 


ably employ a screw with an insulated knob in order that 
the spark gap may be varied while the current is passing- 


Tht Quenched Gap..—-By making (he spark gap elec¬ 
trodes very massive t facing them off very accurately in a 
lathe, providing !arg<? radiation surface on each electrode, 
fend, finally, by supporting the electrodes in such manner 
that the separation of their faces is but a few thousandths 


or perhaps hundredths of an inch, wc have what is com¬ 
monly termed the quenched gap, The large mass of metal 
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* ready. It is heavy as compared with (he ordinary gap 
an d it costly. 

To counterbalance the disadvaiit^es enumerated, we 
itisv say that the results obtained from this form rtf ^ a p 
arc remarkable- The high frequency discharge from a 
Tesla or Oudin coil operated with it is astonishing; in¬ 
stead of the thin, wiry discharge or spark, we get a naming, 
while discharge that can best be compared with the flame 
from a very high potential, low frequency transformer. 
The high frequency discharge is not silent, however, but 
it partakes of a loud, crashing hiss. For electro-therapeutic 
work, the quenched gap is splendid, providing it is properly 
designed, built, and cared for. The X-Ray current is par- 
licutarly energetic and for auto-condensation^ where a high 
discharge rate is imperative, the mill Fampe rage may reach 
1-400 without great discomfort to the patient. So, the 
reader will see that even with all of its many troublesome 
features, the quenched gap is well worth building, if for 
purposes of experiment only. 

The Rotary Quenched Gap.—For radio telegraphy, a 
high pitched note is highly desirable as this spark can he 
distinguished from the atmospheric crashes and other ex¬ 
traneous sounds £n often heard in the telephones oT ,1 
radio receiver. h i he ordinary rotary gap gives this note and 
works well. The 500-cycle alternating current sent, into 
ii special transformer and used to discharge across a 
quenched gap works even better but the FCXhcyclc cur- 
r ^ nC a thing not to be attained by the average experi¬ 
menter. Along came a chap a few years ago with a com¬ 
bination of quenched and rotary gap that thrcutepcd to dis¬ 
place the 500i?yde sets for, by means of liis transmitter, 
Ll,e ordinary fO-«:y*le current could he sent into the ap¬ 
paratus Mid be made to produce a clear-cut musical ■note 
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■ lh cvcrv possible advantage of the quenched gap and 

uiili many additional advantages as well. 

In the rotary quenched gap, the rotating electrode 
t the form of a large copper dhc having radial slots 
milled across its surface and thus leaving wedge-shaped 
s nembers of copper protruding for the sparking surface. 
The stationary electrodes were two in number, each form¬ 
ing ^ semi-circular piece of copper with radial slots and 
projections to correspond with the rotary member, Thft 
latter was placed upon a shaft and mounted in suitable 
bearings so that it could be held with its face but a few 
thousandths of an inch from the stationary members, and 
rotated at a high rate of speed., hi ere we have the true 
quenched gap, subdivided into a series of discharge points 
which, when the disc was rotated, split the condenser dis¬ 
charges into groups which were clearly defined and which 
imparted the beautiful musical tone to the spark. 
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CHAPTER VI, 


OSCILLATION TRANSFORMERS. 

The function of the oscillation transformer is to take 
Ihc oscillatory current set up by the discharge of the con¬ 
denser across the spark gap, and increase it from a poten¬ 
tial of a few thousand VO its to practically any desired po¬ 
tential. While the principle is exactly the same as that 
involved in the ordinary low frequency transformer, the 
high frequency type is possessed of a few characteristics 
peculiarly its own. For instance, the primary wiitdin IF of 
the oscillation transformer may have from one to ten turns 
of very thick copper conductor in it ; in this short and very 
low resistance winding, current oscillates at a potential 
of several thousand volts. The secondary of the oscil¬ 
lation transformer may contain but a single layer of wire T 
with a total number of turns running into hundreds 
instead of thousands or tens of thousands as is the ease 
with the low frequency type; but in this short secondary, 
with its few turns, may be induced an immeasurably great 
potential a voltage running into the millions. The third, 
aru, perhaps the greatest, distinguishing feature of the os- 
filiation transformer is the fact that it has no iron core; the 

presence of any iron whatever is detrimental to the action 
m" the device. 

Various Typ cs . — Considerations of voltage, current 
weight, Frequency, and the various factors of this nature 
enter into the design of the oscillation transformer. The 
" i ridings may be insulated by air space, oil, wax, Or pe- 
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lrulstum. The primary may be an open helix of hare cop- 
pur bar strip, ribbon, or tubing, or it may consist o( a coil 
of heavily insulated cable. The secondary may be wound 
iit a single layer upon a cardboard or wooden cylinder, or 
upon a wooden cage, or it may be wound in a series of nar¬ 
row layers on insulating paper or doth. The secondary 
may also be in [he shape of a cone or a flat spiral resemb¬ 
ling a spider web. 

Oudm and Tesla Types,—Oscillation transformers may 
be broadly classed under these two headings. The Oudin 



F'ip., 17 — Wiring diagram ftT Ou^n 

coil is in reality an auto transformer, i. c.. its primary and 
secondary are connected together at a neutral point which* 
in (he case of high frequency apparatus, should be 
grounded. Tn the Tesla cod, th* on[y connection between 
ihi; primary and the secondary is an inductive one; Hie two 
windings are separate and distinct. (See Fig. 18.) 

The third type that should be mentioned, as it is pci^ 
^ ia P s l hr: most practical of all, is 5 combination of the Tesla 
find Outlin circuits. This, consists of two Qudin resonators 
»nlarrd side bv side and hiring tbrir ground connections 
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joined with a cable which plates the two primaries in 
serifs. The oscillation circuit is, of course, through both 
primaries. Still a further modification of this circuit, is 
ni;[dr- by placing the two resonators hasp to base as shown 
in Fig. 20 . This makes virtually a Tesla coil of the pair, 
the only distinction hem" in the. grounded neutral point 
Advantages of Various Types.—The Tesla coif give* 
the hinges! spark between points of any of the various 
tvpes. This coil is djJTicuU of construction, however, and in 
mechanical design it is fundamentally poor. The greatest 



vun lien s* r 


1-co lem, is to support the primary and secondary and still 
prevent leakage of the current. The combined type, Fig, 
1 ( ' T s1 > p ff shown in Fig, 19, will overcome this diJtr- 
mtjf p]i im 1 . a slight loss in results obtained. 

e OurHn cod gives an enormous brush discharge 
f ° ni . its single terminal In a large cod, Lhe streamers of 
purp tsi fire dart out like the branches of a tree to a dis¬ 
tance severe] feet in ji|]i directions. Such a cod. properly 
Proportioned s ji-I carefully built will give splendid results. 
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OSCILLATION TRANSFORMERS 

The construction is simple and the design strong both elec¬ 
trically and mechanically. For portable purposes, the 
Gudin roil is the ideal! type to use. particularly if it is de* 
?irtil to keep d"wn weigh! ami bulk ami tn have apparatus 
that vrill ^t-ififl the hard knocks of road work. 

Proportions of Coils.—In the actual construction and 
subsequent usr of some dorms os riirTcrtnt types of high 
frequency coils, the author has evolved a few simple cutes, 
which, for some inexplicable reason, appear to give the 



pass-word to the realm of successful end huIMinp White 
1 crC lS ” fectSy good method by means of which these 
CCM S designed "on paper." through the medium, of 

various formnlz^ ap more or less complex, the averige 
p a worker in this field *vjjl admit that the time-wom 
• l ^ Un 'k method 15 possessed of certain advantages 

!," \ ,S ; asc as in others, particularly when the result* of 
ru c o thumb calculation are carefully noted and the 
e loerei resigns eliminated from futuirr consider? tiOiL 

■ t.L th^s brief explanat-on or. perhaps, apology, for 
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the tr.se of the much used— :ind abused—rule of thumb 
ivc may proceed to took into the actual design of oscilla¬ 
tion transformers of various sizes and for various pur¬ 
poses. Without attempting any explanation of the reasons 
therefor, the author may state that, in his experience, the 
secondary of the Tesla coil should be wound upon a cylinder 
the length of which is three times its diameter. The Gudin 
resonator secondary should be wound upon a cylinder hav¬ 
ing a length slightly less than twice its diameter. Apply., 
ing this simple rule, a Tesla coil with a secondary 12 in. 
in diameter* would be 36 in. long. The Oudin cod would 



Li#. ?0. —Tvi-a OlnEin rf-f othiHoT s placed Ejflf-r (□ 'barer 

about 22 to J4 inches high if its'diameter were 12 ins. 

his rule applies only in the case of truly cylindrical sec¬ 
ondaries. 

The number of turns of wire on cylindrical Tesla coil 
secondaries should be in the proximity of 300, while the 
'■ secondaries may contain from 4CX) to 600 turns for 

ai_| d from 10O to 30 Q For shorter and heavier 
r urges. This rule has been Found to follow in the case 
' cither large or small coils and the figures given have 

1 11 tis ^ en charts giving the effective windings tor 

a great many coils. 
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The cotie -shaped coils arc particularly effective as they 
arc theoreticalty correct in design. The proportions for 
cones may va ty from a perpendicular equal to the diameter 
of base to a perpendicular 1-5 times diameter of base. The 
latter is better for Bong sparks. The windings of cones 
should contain from 100 to 500 turns of wire for short and 
thick, or long and comparatively thin sparks, respectively. 

For the very closely coupled coils such as the pancake 
form, where the winding is in layers, and the coil sealed 
in, the number of turns may run up as high as 1500 to 2000 






!>■ 


| H !■!. . 
|'L’" ^ 

I'lji 
hi 


- =fi “I- wliov. ina pi: [lartiijn* fnr 'J'rsln. anrl Qudiil tCCOfidarirs of any dtiifcd ^IC 

turns. The coi ! . is of comparatively small diameter in tEvis 
event. The layers ot wire should never be very wide as 
the insulation will not hold up. 

* He conductor for the secondary windings of all types 
of oscillation transformers should be of soft, pure copper 
wire. The insulation may be of cotton or silk but «ot of 
enamel. The use of the latter for high frequency secon¬ 
daries has green the author great disappointment in the 
construction oi several targe and comparatively expensive 
1 He insulation on a he wrre is of no value w hatever 
except to provide a mechanical separation for the turns 
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of wire and to form a base or support for whatever in¬ 
sulating: substaute is applied to the wire subsequently. 

Secondary Insulation,—One Tact stands out promi¬ 
nently after the worker has built and experimented with a 
few coils. No solid insulation of any kind is of the slight¬ 
est avail when working with high frequencies and very high 
potentials; glass, hard lubber, mica, empire doth, and even 
paraffin wax seem actually to help the current to pass. 
The terminals of a coil may be separated beyond sparking 
distance in air and when a piece of heavy plate glass is 




interposed* the discharge immediately starts to wind its 


w iv over the surface of the glass, finally piercing the plate 
a* if it were oT cardboard. Therefore, let the uninitiated 
worker bear this fact in mind : That to attempt the insula¬ 
tion of the Tesla primary from the secondary by means of 
any of the old reliables in. the case of the ordinary indue- 
* SOn co '^ the height of folly in the case of the high fre¬ 
quency cod. Liquid oil, freed from all moisture, is the 
Tir - 1 cst insulator for these high frequency currents. It 
*s icavy and sloppy to handle, however, and its use pie- 


L fc .»■-*«■ I. 4 •= | V 

* e - Possibility of obtaining the beautiful brush ef- 
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fens from tin- scomd-^v in the air- Next to oil comes a 
mixture of beeswax and rosin in equal parts. This seems 
So in j iHectically (he only solid, or nearly solid, insulating 
substance that will stand up under the strain. Last of all 
conics air We say last because the air insulation must 
be greater in extent than either of the predecessors; but 
net withstanding this fact, the air insulation is the one 
cheap, light-weight, and absolutely reliable insulation that 
the high frequency worker has at his command. A separa¬ 
tion of a few inches more, perhaps, between primary and 
secondary, bui a mechanically and electrically good con¬ 
struction, and, what is more, accessibility of all of the parts 
At an instant's notice, is the significant list of advantages 
possessed by this insulating medium. 

On air-insulated coils, the secondaries should be wound 
with a space between each turn and its neighbors. This 
space will depend upon the potential to be set up at the 
tap of the coil and ordinarily the separation should be about 
the width of the wire itself. Bare wire may be used but 
it is not recommended. Double cotton covered wire lias 
been rhe choice of the author after many experiments to 
determine the relative merits of all known coverings. The 
double cotton covering forms an excellent base to soak 
up shellac which, when applied in a half-a-dozen coats, and 
thoroughly dried out, has been found to seal up the turns on 
me open cylinder, preventing in large measure, the leakage 
between the turns when the coil is operating at full power. 
Theoretically the winding of the secondary should start 
with turns dose together at the base, the separation grad¬ 
ually widening out as the top or high potential end of 
k -Qtl is reached. This method of winding is impracticable 
Sor ihe average amateur const rue tor, however, and he must 
nccJs resgrt to I he next. best expedient of making all turns 
sufficient [y separated to lake care of the potential. 
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CiE and Wax Insulations.—The oil insulated coil mzy 
he very closely coupled ; lhat is, the primary may be Emt 
slightly separated from the secondary. The cast or con¬ 
tainer for the cods may be of wood, lined with /.me. The 
cover, of course, must be of some good insulating material 
such as glass, hard rubber or marble. Slate should not be 
used :is the minute metallic veins found in some varieties 
frill be ruinous to the output of the coil. The high poten- 
i-ril leads from both primary and secondary may be brought 
up through porcelain, glass, or hard rubber insulators at- 
Inched to Lhe top of the case and extending down into the 
oil 



* '*■ ‘ i - T — Tl:e tUTitfl cf wire Fn Hi? secondary S-humFcl he [□ provide adequate 

Insulation for fiir- extremely high |H>te^lta.l 


^ he compound of equal parts of beeswax and rosin pre- 
'in u sly mentioned is used to seal in the pancake coils of 
portable electro-therapeutic outfits where every effort must 
I e expanded in th e direction of light weight and com par t- 
- his compound is melted up in a double boiler, as 
tb^ insulating properties are ruined if the mixture is per- 
nuited to scorch. The pancake coll, which is specifically 
■-Scribed Eater in this book, is immersed in the hot com- 
pound and permitted to remain for hours until the windings 

■m-j di<- paper separating layers are thoroughly impregnated 
with the molten wax. 

Hie advantages of the dose coupling of primary and 
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mmm ™ dc . t: 


u^e of some beUrr 


instihlor t^ aE] air 


Eire found in the greater efficiency of ih- 


r^ftlUion transformer constructed in this way. The spark 
itititker and hotter, as wdl as being of the desire,] length. 

■ p 1 V D i-.nr i rr afhi I - i f-. r>l i . . 1 _ 


This quality is to 


be desired in X-Ray work in particubr. 


n-o 


Fo, demonstration apparatus, however, the builder can do 
better than use the air insulated toils. 

Constructional Features.—1 lie simplest T^ia or Gudin 
coil to make is that in which the secondary is a cylinder 
cf card ho ru'd such as a large mailing tube, or a tuning coil 
cylinder ± wound with a few hundred turns of insulated mag¬ 
net wire. The primary may consist of a few turns of cop* 
per ribbon wound into a spiral with the turns separated by 
a strip of corrugated board such as is used tor packing 
purposes, the whole being secured with tape at four or five 
points on the spiral- 

From this simple start, larger coils may he developed 
along similar lines. Cardboard cylinders may be purchased 
in sizes 3 .S large as 8 x 13 in. and larger ones may be made 
to order. Very large cylinders should be made of wooden 
slats pegged with wooden pegs to wooden discs of the de¬ 
sired diameter. 

Primaries may be of almost any heavy conductor avail¬ 
able. As the tendency of the high frequency current is to 
travel upon the surface of the conductor, it is highly desir- 
a ble that ihe primary made either of flat ribbon nr strip 
copper, or else of copper tubing of relatively large diameter. 
Stranded conductor is excellent and if the precise number 
°f turns is known and no tuning necessary, the builder may 
use heavy Et-ramded cable with excellent results. 

The ideal primary conductor is copper strip Of bar, 
would rdgewise info an open helix. Such ft primary may 
be made compact and mechanically strong; and it i? splendid 
from ?he idtctiicnl standpoint. This conductor permits of 


(C) Jeff Behary 2019 


69 



-n II Kp H FREQUENCY APPARATUS 

closer rou pi mg - without danger of sparking from secondary 
to primary. The edgewise wound strip is difficult to make 
as the reader may well imagine. T3 tc mechanical problem 
involved is a real one and for the few turns the average 
worker will require, to construct a winding rig would he 
out of the question. The Strip can be purchased ready 
wound, however, in three convenient sizes, and its use is 
specified in the construction of several coils in this work. 
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CHAPTER VII. 

INDUCTION COIL OUTFITS FOR R ATT FRY 

CURRENT 

Of all the experimental apparatus within the reach of 
the amateur builder, none can compare with the high po¬ 
tential high frequency transformer when it comes to a 
question of demonstration or entertainment. A simple 
card-board cylinder, wound with a few hundred turns of 
magnet wire in one layer, set on the top of the helix of his 
wireless set will give the experimenter a spark several 
inches long. This spark he can play with to his heart's 
content for it is perfectly harmless. Taken through a piece 
of metal held in the hand, the current produces no shock 
whatever even though the voltage may be expressed in the 
thousands* This is explained by the fact that the current 
changes its direction of flow so rapidly that the nerves can¬ 
not transmit the sensation of pain and the muscles cannot 
respond to the pulsations. 

Induction Coil Apparatus.—The experimenter who 
numbers among his possessions a spark coil suitable for 
radio telegraphy, may delve into the mysteries of high 
potentials, and high frequencies without spending any great 
amount of money for the extra apparatus needed. If he 
l'3S rlit coil, he will most likely have also a spark gap and 
3 high tension condenser. 

With this equipment to start off with, the experimenter 
will have only to add a simple Oudin resonator to his outfit 
in order that he may play with the sparks for the entertain- 
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m pnt cS" his friends and himself. The resonator can n<? 
hualt by any worker who has made a tuning coil. A card¬ 
board cylinder from 2 to 4 in. in diameter and twice its di¬ 
ameter in length may be lifted with the usual wooden heads 
and given a coat of shellac. When the hitter is quite drv, 
the cylinder may be mounted between centers in a simple 
winding rig such as Is shown in the illustration. The cyl¬ 
inder, turned away from the operator by ha aid, is then to 
be wound full of double cotton covered wire which may be 
of any size between M and 28 B. & S. gauge. 

The completed secondary is then to be coated with 
several applications of shellac each layer being permitted 



Pit- 24.— CtrdbfOird cjJimdfr i-P<3 wQtidtn. heads fi>f EetDiida rp of tfK-illatifln 

tra nifprm f r 

to dry thoroughly before the next is applied. When the 
final coat is hard, the secondary may be mounted upon a 
simple wooden base by means of screws passing up from 
beneath and into the lower wooden head. The lower end 
of the winding is carried down through the base to a ter- 
•Tiinal which will be "'ground."" The upper end of the wind¬ 
ing terminates in a rod carrying a brass ball at its tap. 
This ball and rod may be taken from the clapper of an old 
electric bell, or, the ball may be a large leaden shot of the 
variety known as lr buck shot/' 

The primary is composed of twelve turns of very heavy 
copper wire such as is used for the transmitting helix in a 
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wirdesf set- The wire is wound upon dowel rods set up 
- t i Et surrounding the secondary coil. The rods 

should be so placed that the inside diameter ot |h e primary 
winding is V/z times the diameter of the secondary. The 
winding of heavy wire should cover of the height of the 
secondary cylinder. If the induction coil used to excite 
this oscillation transformer is of large size, the secondary 
may send sparks into the primary. In this case, the pri¬ 
mary must be made larger in diameter. The directions 
here have been for a comparatively dose-coupled coil as 



Fig-. 25.'—Aji]iafat(Ja for n*iildrng secundary nf Ifacisfo-rniiir 

' i.-i' type will give maximum results with the usual wireless 
spark coil. 

The lowest turn of the primary helix is to be connected 
L dth the ground terminal to which the lower end of the 
secondary tvititling is attached. The wiring 1 diagram ia 
givcn i” rig. 27; and the reader will notice that the spark 
gap is connected across the secondary of the spark coil; the 
condenser and primary of the resonator arc in series across 
the spark gap. When operating the coih try various ca¬ 
pacities ot the condenser, a variation of the turns of the 
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primary, closing up or opening the spark cap, etc. A lew 
trial's Tivil] bring the circuit?? into resonance and the ball at 
the top of the resonator wilt give out beautiful streamers 
of purplfsh fire. If a piece of metal is held in the hand 
and approached to the hail, a spark several inches Ion:? 
ivj]f lump into the metal without the operator feeling the 
sfriditcst sensation of shock. 
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„ ^ Induction-Coil Construction,—In the event that the ex¬ 
perimenter iis not the possessor of an induction coil giving 
ai, ot spark* he will need either to buy one outright t>r 
J Q COn 5tri]ct one in his home workshop. The latter 

< ou:se is permissible If he is 3 fairly careful and patient 
mechanic, Ti 

Hie d.!t,a given in this chapter is for (lie construction 
a cr f i hudt expressly for radio and high frequency work 
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arid |C ]? totally <Kfrr:r, ri[ m findings ami proportion* £frm 
the ordinary spark coil that is intended primarily to give a 
ion^ spark/ Tlie coil to be described is not rated in spark 
le-ictb but in watts capacity i hrtnigh the use of :l suit¬ 
able interrupter, this coil may be operated at 10 volts and 
in amperes continuously- "L'he secondary wind in" is cf 
comparatively low resistance, thus it is well adapted to the 
purpose of charging condensers. 

Core and Primary --“The core of this coil is a bundle 
of soft iron wires tightly compressed into a cylinder 12 in. 
long and 1 % in. in diameter. The core wire can be pur¬ 
chased ready cut and perfectly straight so that its formation 
into a cylinder is a simple matter. Given the necessary 



rig. 25,— Lorif vifh 1-3-Pe biriding s-'nc-H. 

amount of straight iron wires, trie builder grasps the bundle 
Ibe silk is tough and strong and the worker will be enabled 
tn preserve the Solidity of his bundle as lie removes the 
binding wire sand replaces them with the silk wrapping, 
v:th both hands and with a twisting motion forms the wire 
into a compact cylinder, A piece of wire is then wound 
around the middle of the core and twisted- Another is 
at each end. The twisting operation is fchtn con¬ 
tinued, laking up the slack in the binding wires by twisting 
the eciel^ wEth a pair of pliers. Soon the bundle will be per- 
kt-Oy straight and hard, 

Starting at one end, the binding wires may removed 
and a winding of silk ribbon started spirally over the core. 
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I he entire core is covcrerl, the final turn tif ribbon 
ma .y he (icld with shellac and a lew turns, of thread <akcn 
l V r;r the enfi to insure permanency* The whole core* with 
its wrapping of ribbon, is then to he suspended in ^ trough 
fiEfed with thin shellac. A submersion of an hour will have 
served Irii gelv to fill the interstices between wires and to 
soak the ribbon thoroughly* The core is then hung up So 
drain and dry. The latter operation will take the best part 
of 24 hnurs. When the shellac is hard, the Core will be 
almost as solid as if it were of one piece of iron* and it is 
then ready for winding. 

The primary is in two layers, The end of a spool of 
No. H I.bCC. magnet wire is placed under a loop of the 



silk ribbon on the core and the winding started by turning 
the core with both hands. The second tnm of wire grips 
the ribbon loop and thus secures the starting turn. The 
first Eurn should start at a distance of one inch from the 
e^d of the core and the first layer ends at this distance 3rom 
the other end. The second layer of wire is wound upon 
the first, with a layer of empire cloth betivecn. The fin- 
lslmig end 0 f primary winding is secured with a loop of 
i,! ends of the loop being pulled tight after the 
ribbon has been covered by the last three or four turns of 
T <hz winding* The entire primary is then to be wound with 
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silk ribbon in 


exactly the same manner ;ig the core and 
ihc cnT^hcrt the leads come rml should wound With a 
mbcr a f turns ot strung: thread to prevent the possibility 
- thc ^tartiTscr and finishing turns comi^ louse. The en- 
tiFC ehrc an d primary is now to be immersed in a compound 
,'i equal parts of beeswax and rosin, melted in a double 
bmirr to prevent scorching. An immersion of an hour or 
two wilt suffice when the coil may be removed to drain and 

C °° Insulation*—WSn the primary has cooled, it may be 
covered with four layers af mfcamte sheeting. This st'h- 
stance is built up mica made into a flexible sheeting about 
\\ in. thick, Very thick shellac is liberally applied as the 
wrapping proceeds tund when, the fin si turn oi .me micanite 
is taken over the primary, the. whole cylinder should be 
temporarily wrapped with tape until thc shellac dries out 
thoroughly. When this is at last accomplished, the struc¬ 
ture is to be placed in an oven until slightly warm, niter 
which it is stood on end with the lower opening filled and 
the beeswax-rosin compound poured into the spfice between 
primary and insulating tube. The length of the latter is 10 
m. and an inch of tore is therefore left projecting at cither 
end to permit of mounting in the frame to be described. 

Secondary Winding*— The secondary is wound in .our 
sections, each section being wound in layers upon oiled 
paper lvj in. wide The wire is No. 37 S.C,C. Each 
'ayr-r contains 112 turns of wire and thc width of ihe layci 
ef wire is ] In.; tEiercfore. there is a margin of 34 i n on 
eisher side of the layer oi wire; Each section is wound 
in ftl layers and the total turns to each section is accord- 
iugly fi$32. The four sec* inns will comprise 27.3-3- turns 

M. 

in consequence. 

"I he Secondary sections may he wound cither in a lathe 
or rhe upon a form mounted in. a simple winding rig such 
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[ iE apj;ara!us far tecDr.dary Sections 

the- removal of the section. The hrst layer of oiled paper 
maybe wound upon the cord which is pulled out after the 
section ii finished. In the first paper layer there should 
Je &1 - k ° r c ’Sl'it thicknesses of the oiled paper to make a 
mechanically strong support for the winding. The starting 
,n o the Kfs: 32 S.C.C. wire is soldered to a piece of 
cupper ribbon inserted between layers of paper, and 
p [ St wire wound until 112 turns have been 

P a Cf. . At this juncture the winding should he an inch 
A layer oi oiled paper is then taken over the wire 


U1CU FREOUFUCV ArrARATT’S 


ns i he illustration suggests. The outside diameter of the 
mknnilc in.sufating: tube over the primary will be appmxi- 
ni.iteEv dVj in, and this shall therefore he the internal hi- 
,-i meter of the sections. The form consists of a disc of wood 
nailed to one end of a short cylinder of wood and the whole 

. J 1 trnH I 1Tb 4"ln 0 1 "fl I It {• ^T 1 T n ll/’Tn H fT r H H.ntiH . I-r, . , 

5 iiown. The cylinder should be 2}/i in. in diameter and 
1 in. long. 

j,ci starting the winding oi a section., the wooden cv!5n. 
■Icr should he covered with a layer of turd to make posssDie 


1 h i.l4a 
finlttimd 


1 lw dlu 

tu Zf 1 i Ti^T 
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a(K [ the second layer of winding placed. This is continued 
until 61 layers have been wound- The finishing turn of 
?he wire is soldered to a piece of copper ribbon and ten 
j avcr s 0 f paper taken over the win;. The ribbon passes 
hi "tween the eighth and ninth layers of paper which hold it 
securely.’ This completes a section which is now to be im¬ 
pregnated with the beeswax-rosin compound, 

* In winding the first section, the builder is lo turn the 
lathe away from him and have the disc-end of the cylinder 
af his left. Tlu- winding h to start at the left hand end of 
the cylinder next to the disc. 'This procedure is also to 



3 r iy. 3L-—Derails, n-f (he frame work 

lie followed with one more section. When these two sec¬ 
tions arc wound they should be numbered 1 and J. The 
winding rig is then to he i-evtirsed so that the disc-cud of 
the cylinder is at the right. Starting the winding next to 
the disc as before and turning in the same direction, i r.. 
ji^ay from the operator, ihc section under Construction will 
e ■■■ in the opposite direction from the two predeces- 

Thi- auction is to be numbered 2 and its companion, 
ho 4, I* wound in ihc same way. The reason for this will 
he seen when t!ve assembly starts- 
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Sfl, NIGH frequency apparatus 

Assembly. —The frame of the coil is well shown in Fi^ r 
j7 The ends of Mu: core fit into holes into upright pieces 
cjf rerun J which to mi the supports for the o nt ire cotL The 
Fecomfnrv sections arc arranged upon the mie.mite tithe in. 
chi' order of tlicir number?. starting from left to right. Ii 
the winding ll - ,p been done as described, the first outside 
Jc.nl will so to the binding post, 5\ the inside lead of sec-' 
rion 1 to that of section 2: the outside lead oi section 2 to 
the ornithic lead of section 3] the inside of 3 to the inside 
<jf 4- and the outside of 4 to the remaining binding post. 
The two primary leads are carried to one binding post 
in [he hast ant! to one side of the interrupter respectively. 

Interrupter and Condenser.—An independent interrup¬ 
ter is much to be preferred for u*e in connection with this 
cod. The interrupter tuny he of the mercury-turbine type, 
the vibrating contact type, or the electrolytic. The last 
mentioned style of break will gave the greatest results i£ 
the interrupter is properly designed and built.; if the worker 1 
dnes not care La go to the trouble of making this rather 
delicate device, the construction of which involves some 
rather good glass-working, he may purchase the interrupter 
outright for $2.25. This price would scarcely cover the 
cost of the materials an[l the workmanship on the break 
if the amaieUF worker were tn build one, 

l he vibrating type of break will give good results if its 
contacts are of generous proportions and the component 
part oe the inlernipter properly designed- Fhe data given 
herewith specifies the use of hard silver contacts i n ,r 111 
diameter rather than platinum ones of ;i much smaller sizC- 
IVbre we proceed with the description of the vibrating in¬ 
terrupter, however, a brief mention m;*y be made of The 
rneccpry-turbine break, which Is in many ways Hie ideal 
type. 

” die me-mirv-Lurlbnn break, n, stream of meri'iirv is 
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Tslzcd through the medium of a pump and projected in a 
fine stream against a series of metallic vanes with which it 
makes successive contacts. This device is even more diffi¬ 
cult of construction than any of the a (her,, types and no at¬ 
tempt will therefore be made to describe it in detail. The 
mercury-turbine interrupter costs in the proximity D f $9,QQ 
Mid it requires a small electric motor lor its operation. It 
may be used on practically any voltage from six to 110, 
The relation of the vibrating interrupter to the rest 
of the coil is shown In Fig. 32, white She details of the in¬ 
terrupter are given In Fig. 10, Using the reference num¬ 
bers in the drawing, 5 is a spring of phosphor bronze, 2% 
in. long, 1 in. wide and approximately 1/32 in. thick. To 
the end of this spring is secured the armature, 6, of soft 
iron, hy means of four small screws. i his armature may 
be turned from in. soft iron bar or it may be cut from 
the end of a 1 in. rod of the same material. The contact, ? r 
is col from a piece of ft in. silver rod, drilled and tapped 
for the small screw that secures it to the spring in the posi¬ 
tion shown. The stationary contact, 8, is made of the same 
material and it is carried on the end of the 14-20 milled- 
bcad screw, 9. which is threaded into the stud of silver, 
i he adjusting screw, 9, is carried by a cross arm of heavy 
I brass bar, 10, which, in turn, is supported by pillars of 
brass, 11, aL either end. The vibrating spring, 5 + is sup¬ 
ported at ita lower end upon a bar of brass, 12, to which it 
15 secured with screws passing through a washer plate. 
This construction is essential in order that the spring may 
have a definite point or edge from winch to vibrate. 

The condenser to be shunted across the interrupter 
should be adjustable. The builder is strongly advised Eo 
purchase this condenser Outright. The task of making up a 
cnndmser of tinfoil and paraffined paper b a di5Courag;b\, 
onc and the manufactured article can be purchased 30 
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FL[. J2.—Induction coil eumpltle abawmif ration e* eompofliJit P** 1 * 




























































































INDUCTION COIL OUTFITS 


cbeap] y that the amateur bmktrr is not justified in 
one Tilt standard telephone condenser oi I mid, - 
approximately cornet «i capacity and if fou. 
ns of 5 mfd- each arc added, the necessary range of ad¬ 
justment is obtained. 




bliilt if Aiifbf 


■I* -riMf* 

K | 




n«l I'.mLitn 


Fiff. U.—Details off the inierni|Her 

If the builder wishes to make his own condenser, he 
may purchase 250 sheets of heavy paraffined paper such 
is used to wrap candies in. This paper may he cut to 
form 500 sheets c»f paper 8x 10 in. in size. The tinfoil 1 
should he thin in order that cost and weight may not be sn- 
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ordinate and it is to be cut into 6x8 in. pieces. These tin¬ 
foil sheets, with strips laid on alternately for lugs, are 
-■—il between the waxgd paper sheets in piles of 300 sheets 
The condenser will therefore comprise five units of 
100 ■sheets to the unit. The specifications given are for a 
condenser of large proportions, but in the author's experi¬ 
ence, the average amateur builder is not equipped with the 
presses necessary to compress the units to the extent where 
their capacity is large for a given size of sheet. The only 
device of this kmd that is within the reach of the experi- 


Fjg 


J-5 — Uiajiam 


(jE caem-fictiaiii 


1S a lei tec press and this implement gives but a 
^rna.L fi aciion D f the pressure used by the manufacturer 
,jt the standard condenser, 

^ diagrams oF connections is given in Fig. 34, The 
•'"•position o( thr connect!,,* wires is - - • ---- 


the completed 
the extra lines 

s 

r apable of turning 
[dace liis connecting 


wo ric man i ] a e m a n ne r. 
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INDUCTION COLL OUTFITS RJ 

High Tension Condensers.—The condenser for con~ 
ncttion across the secondary of the induction coil may he 
made by coating both sides of an Sx 10 photographic nega¬ 
tive with tinfoil in sheets 6x8 in. in size. Probably hut 
two or three of these condenser plates will be necessary if 
they arc connected in multiple. For high frequency coils, 
the con denser will be somewhat larger than for general 
radio work, but the experimenter will not need to make 
more than half a dozen of the Sx 10 plates to insure ample 
capacity. 
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CHAPTER VHt 

KICKING COIL apparatus. 

Tfie possibilities of the “kicking coiP type of higli f re . 
quency apparatus have long been recognized by manufac¬ 
turers of electro-therapeutic outfits but, doubtless owing 
to the scarcity of published data on the subject, this simple 
and inexpensive generator of high frequency currents has 
not seemed to come in for its due share of popularity 
among amateur constructors. 

The kicking coil is an oddity to the uninitiated eke- 
trical worker; it is merely a winding of comparatively 
coarse copper wire upon a core composed of a bundle of 
soft iron wires. In this simple coil, which is totally devoid 
of a secondary, is set up a current of sufficiently high po¬ 
tential to charge a condenser; this high potential is induced 

at every break of the circuit which permits current to flow 
through the coil. 

Hg. 35 represents a circuit of this nature. The kicking 
fud A is connected at one end of its winding with one side 
r 'f (he supply circuit. 1 he other end of the winding goes 
1lJ vibrating armature of an interrupter. From the s*a- 
l ionary contact of t Slct interrupter we trace this circuit of 
the primary of a Tesla or Gudin coil and thence back to 
thi soiin r; of supply. A condenser is connected across 
dir break arid the primary oF the oscillation transformer. 

Jl " p jm . Tirrqnt flowing ihrough the coil is interrupted. 
a ^'E- 1 potential surge is set up. This current enters the 
condensej which discharges its load through the inductanc¬ 
es 
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R7 


.irtd across the interrupter contacts as soon as the latter 
dose up sufficiently for the charge to leap this Small air 

^ ap 'jj making suitable adjustments of condenser and the 
ratio between the turns in primary anti secondary ot the 
oscillation transformer, a high frequency current of prac¬ 
tically an/ desired frequency and voltage may be obtained, 
within the limits of the outfit’s capacity. 

The greatest merit of this apparatus is its ability to 
operate on either alternating or direct current circuits with 
merely a slight charge in the number of turns in the wind- 






| d*i» "f^ 1, 

fcT ^C. 



h(,» 


.1 hr i-C, «• #.&, 


f'ip. -3 5 artd 36,—Wiring tliiJtrsms far ll»e ticking CO>l *ppaf atul 

mg. While it is an undisputed fact that the kicker - an 
not compare with a transformer outfit on alternating rl - J 
rent circuits, still Starves admirably in cases where d.rect 
current only is available. 

The ideal outfit is r of course, one that wall operate wit 
workable satisfaction on both direct and alternating c _ 
rent circuits; the latter to comprise various ' 

found in common use. The design offered erewi . 

porates all of these desirable characteristics tirOU E. 

introduction of a variable condenser and an fr3r ^ . 

eoih The latter is short circuited when the outfit is 
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on alternating current circuits. Fig. 36 gives a diagram 
of the connections. 

This outfit is capable of doing effective X-Ray and 
general electro-therapeutic work within the inevitable 
limits of the portable outfit. The spark produced is of 
good quality and an iength it reaches fully 7 inches. ]J - 
oscillation transformer were to be made larger in diaamet 


Fost Tar itAtiofiarj Cordath 



r 

t 


m ' 
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i 



Sidt Elfyttjsn, 


SEr 


End Efevafj'on. 


Tip. 3?,—DeCasLi of the Titrating intefrcipLtf 

the spark length could be materially increased without 
alteration in the exciting apparatus. 

For the lecturer or the experimenter the outfit is an 
exceptional one. It is light in weight, inexpensive and 
simple to build, and, as we have already noted, Et is uni- 
as regards current supply. 

* Interrupter,— this is the one weak point m the 
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Ttys While large afld elaborate rotary contact hreafc- 
*^lrl more reliable in operation, they introduce too much 
cr \ ft a nd cost in an outfit of this nature. The next best 
WC ’S „1v a simple vibrating interrupter with massive 

^ntacts similar to that shown in Fig. 37 

The posts for the interrupter should he of generous 
nrocortiorts 33 the drawing indicates. The Stock is of % 
? £ TC or hexagonal brass rod. The latter is preferable 
if the worker is possessed of a lathe as it may be conven¬ 
iently gripped in the universal chuck for cutting, fating off 

and drilbng- 



Fig. 38 .— Stt.M chaVe tuiI in dcta.Lt 

The spring should he of phosphor bronze; the thick- 
ness Es preferably in the proximity of 1/32 ift. At one oj 
of the spring is screwed the armature of soft iron or co 
rolled steel rod. This is simply formed by cutting o a 
H in. piece of ^ in. rod. A hole tapped into the armature 
rakes the short length of 8/32 threaded rod that series 
hold the silver contact and armature to fbe spring- 

The contact is cut from a length of * in, pure Silver 
rod. The little cylinder is to be drilled and tapped to a 

depth of J/£ in. to take the B/32 rod. 

The stationary contact is s.o designed that the tension 
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a { cme cental against the other may he regulated to a 
nicety. This is effected through the medium of a fine 
thread on the adjusting screw which is of }i in. diameter 
brass rod. The silver contact cylinder is driven into a hole 
drilled in the end of the adjusting screw-. The reverse end 
of this screw is tipped with a fibre knob of good size. 

The Choke Coils.—The smaller of these coils. Fig r 
serves as a magnetic device to actuate the interrupter, h 
consists of a core of soft iron wires formed into a bundle 
jn. in diameter and 4 in. long* covered with several layers 
of empire doth ; over this is a winding of 1,000 turns qJ 
Xo. 22 D.5.C or enameled wire wound 72 turns per layer 



Fir, 3i-—Large ttioke call Ln defa.ll 

and 14 layers deep. A turn of empire cloth is interspersed 
between each two layers of wire. 

The core is supported between heads of fibre that fit 
closely over the bundle of iron wires, A good construction 
j S to f Qrm a spool of fibre tubing with square fibre heads; 

Ok ting tlie core wires into the tube after the winding is 
completed. As the drawing shoe's, the layers of wire dc 
not come quite out to the end of the layer of insulating 
c otfl ; chsS a ^ords ample protection to the end turns which 
■jirc subjected to maximum potentials. 
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KICKING COIL APPARATUS 91 

The larger of the coils is shown in detail In Fig. $9 
The core is 6H long and # in - ' n diameter. The wind- 
■ ; s 0 f No, 20 D-CC. wire wound two in parallel. Each I 

layer comprises S4 double toms and there are H layers in | 

all The same rules as to insulation apply as in the case 

of the small cgjL 

The Condenser,—This is of the glass plate variety in 
the present design. If the builder cares to invest in mica 
plates of the same size, he will effect a material saving in 
space and weight, 

The glass to be used is of the variety known as "lan* 
tern slide cover glass" As the name implies, the glass is 
used to cover the photographic positive in a lantern slide. 

The cover glasses are thin and perfectly free from bubbles 
and the usual defects. They may be purchased from al- 1 
most any photographic dealer and the standard size is 3 x 4 
inches. 

Fof the condenser at its maximum capacity, 200 plates 
of glass will be required. While this large capacity is not 
always in use, still it is essential for certain classes, of work 
and it should therefore be provided. 

The conductor for the condenser is heavy tin foih 
This comes in sheets x Ry? in. and 27 sheets weigh a 
pound. Far our condenser 200 pieces are to be cut 
3J4 x4j4 in.* and for ibis operation a photo trimmer is well 
adapted; lacking this, Lhe foil may be placed on a large 
slice! of glass and cut with si sharp knife. 

The condenser Is to be assembled into 20 units ol ten 
plates each. This makes for convenience of adjustment 
hach little unit will h;tve <t capacity of approximately .00a 
and the entire condenser therefore reaches 1 mfd. 

When the assembly Is started the builder should pro* 

’■lie himself with a small or spirit lamp, a Lump of 
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KICKING COTL APPARATUS 93 

With reference to Fig. 40 r the first plate of each unit 
is to ha ve its foil she** projecting to the left. This lea™ 

a rnarsdn ** on thrce side3j This first sll «t ° £ foU 

is to he secured to the plate in the following manner: 

^lightly warm the gtass over the fUme and immediately 
touch with the beeswax; spread the latter is a very thin 
layer with a tuft of cotton. Place the foil sheet in position 
and rub into perfect contact, using the dauber, and working 
outward with a circular motion. 

WKcei this first sheet has been secured to the glass, the 
latter may be plated on the table with the foil underneath 
and projecting to the Jdt, A touch of the wax to the 
upper side of the plate and the second foil sheet may be 
laid on; this is to project to the right with a margin of % 
in, on top, bottom, and left side. Next comes a piece o l 
warm glass with its drop of was; then the third sheet of 
foil which projects to the left the same as sheet No. 1, On 
this is the third plate of glass, fourth sheet of foil* and so 
on until 10 sheets of foil and ten plates of glass have been 
assembled as shown in Fig. 40, 

The object of the drop of wax is merely to insure that 
the glass and foil sheets will maintain their relative posi¬ 
tions during assembly. The unit is now to be "backed up 
on either side with a piece of cardboard- The projecting 
lugs are rolled up with a piece of % in. copper ribbon en¬ 
folded, and the entire unit bound firmly with linotape at 
lop and bottom. This general procedure is to be followed 
with each of the 20 units which will then be ready for 
Impregnation. 

In a double boiler, melt equal parts of beeswax and 
rosin l in this compound suspend the condenser units tor 
two hoars. If the wax has been kept sufficiently hut the 
interstices between the gtflss plates will be completely filled 
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nnd each unif wilt form a linmogcnjBbus ma^s that is both 
deelriralb and meclismkally sound on codling, 

The Oscillation Transformer.— This may be either of 
the Oud in or the Tesla type. F^r sake of simplicity 
former is preferable. In order that tin; fullest benefit 
may be derived from the toting apparatus it is essential 
tlial the primary and secondary of the oscillation trans¬ 
former be closely couplet!. This is effected by means oi 
the spirally- wound or "pancake” type of Ondm coil. 

This coil is wound in a success of layers in flat or 
pancake form as its name implies. The wire is No. 30 
D.C.C and the insulating material between layers of wires 
15 oiled paper Iin- wide and .003 thick. 

The post shown in Fig. dl is hard rubber. While 
the rod 3 s held m the chuck a J 4 in. hole is drilled clear 
through. The tail stock center is then brought up Lo bear 
in the hole to prevent chattering and the end of the post 
is finished off. A cut off tool introduced at the correct: 

position finishes the rubber rad. 

The. hole at the base of tilt rod is to be tapped entr 
iVIE- A length oi j 4 in. brass rod is then forced In from 
the top o[ the post and cut off when it has entered to with¬ 
in 1*4 in. of the base. The top is threaded to eh ter a diP' 
charge ball and near the- bottom a small hole is drilled 
through the hard rubber rnd anil into the brass to tak*- 
an escutcheon pin which forms a means of connection. 

The rubber post is then to be screwed on to an arh.^r 
threaded V^-lft with a large disc of metal or wood hetw'-' 11 
Upon this rig. the pancake coil is to be wound. 

The winding may be done cither in the lathe or. i 
none is available, in a simple, home-made winder. TTie 
startsng end nf the win' is soldered to the head of the es¬ 
cutcheon pin that makes couriertiEm witli the ceutml rod. 
Taking ihrce turns of the oiled paper over the rubber pi^st. 
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Fii- <i.—EKtciilfi uf cUr utcLIIatjon s/icistorrjirf 

Uycr of ^vire arc placed three mOit layers of 
another of wins with turn^ spaced T /i in. Thi 
iffiil ^ lavers are h> p)ace H the turns heis 
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Oft HIGH FREQUENCY APPARATUS 

pEaccd closer together until, with the 50th layer, they are 
separated only 1/32 in. 

From this point on and until the 150th layer, which 
completes the coil r has been wound, the turns may he 
spaced about 32 to the inch. The byers should he but one 
inch in width in order that a margin oF % in. may he left 
on either edg^ The final layer of wire is to be covered 
with 10 [avers of oiled paper, the end of the winding being 
brought out ready for connection with the primary. 

The primary consists of 10 turns of copper ribbon, 1 in. 
wide, wound spirally around the secondary pancake. Be¬ 
tween the turns of the primary is a strip of corrugated 
board such as is used for packing purposes. The finishing 
end of the secondary is soldered to the starting end of the 
primary and at this point a length of flexible lamp cord 
connects lo the junction of the two. The ten primary 
turns are then wound and a tap of lamp cord taken from 
the upper edge of each of the turns from the third to the 
tenth inclusive. This provides a means of varying the pri¬ 
mary inductance while tuning the apparatus. The final 
primary turn is held mechanically by means of a wrapping 

l,b sev cral layers of oiled paper; the latter may be shel¬ 
lacked in place, 

Removing the coil from the lathe, vve now have the 
complete winding ready for impregnation with the com¬ 
pound already suggested for the condenser. The entire 
cod is to be immersed in the molten wax for several hours 
and, before its removal, the heat should be withdrawn in 
*' r cr l ^ at ^ te m “55 may partial Ey congeal. As the wjjt 
5 rmk5 c ^ > °liug, it is essential that the substance be 

permuted to contract within the coil. 

^ W hile the winding is being treated, the worker may 
.'ibid the boa. that is to contain the oscillation transformer. 


(C) Jeff Behary 2019 

























kicking coel APPARATUS 


qua re and deep enough to permit of an 
Kjve and below the coil. It is obvious that 
usl ht wax-ti^ht for the molten compound is to 
to this container* 

Assembly—For experimental purposes, the component 

_ Tfts of the apparatus may well be moil 
Ln base board. For portae purpose, 

texture platform or with the physician, a cabinet totally 


PD-ttiq( |f)\U 
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l''iiB - —Sugg*n]QH L-.'F iMi! ni]il_v of jpyarft(ua, uipOO » tasn.=nnrt 


baJ* litM-rd 

enclosing the outfit Tt. v i L 3 be found mo re satisfactory. The 
method of mount mg is optional with the individual 3 id, 
for the sake of simplicity* the apparatus is shown ready 
for use on ^ base board In the appended drawing. 

The connections will be clearly understoo 
rnee lu (he diagram in Fiiy 36, For direct cun 
t!ie lariye kicking coil is left in the rircuit T while 
alternating currents, it is short circuited with 
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5# 

pole, single-thrtiw switch shown in the illustration. The 
]rtiers "A.C. 1 ' and M D,CA should be plainly stamped be¬ 
neath the respective clips of the switch as indicated in the 
diagram to prevent possible confusion, 

Thc capacity of the condenser is varied as may be 
found necessary by means of the copper strips which are 
forced into the dips projecting from the condenser case. 

In operating the apparatus, the adjusting knob of the 
interrupter should be in (he Jl opcrt" position. Turn ihc 
current on and screw the contact m gradually. As soon as 
contact is made, the interrupter will begin to vibrate and 
a sputtering spark will form at the break of contact. The 
operation should start with about half of the condenser 
capacity thrown in and with half of the turns of ibe Odd in 
cod primary Lu use. Perhaps a spark will be in evidence 
at the bail terminal of the oscillation transformer if the 
ground terminal is brought up to within a couple of indies 
oi the hah. If not, try an adjustment of the capacity in 
the condenser or a variation of the primary turns. This 
wi]] show some improvement and the operator may then 
screw in the vibrator contact 3 bit further; a considerable 
increase in length and thickness of spark will result. A 
further adjustment of capacity or inductance and a tenta¬ 
tive tightening of the contact will tune the apparatus per¬ 
fectly until the maximum results arc ohlaincd 

Electro-therapeutic Work.—The outfit tie scribed is ad¬ 
mirably adapted for light X-Ray and vacuum tube work. 
11 a D Arsonval current is desired for aulo-conch'tisatiom 
the builder is strongly advised to make a second oscillation 
transformer in which the primary has five turns and ttiL- 
secondary ten turns of copper ribbon. This coil may he 
simply constructed by winding up 15 toms of x /j! in. copper 
ribbon in a flat spiral with :i strip of the corrutr^ltd paper 
between to insulate cine turn From, the other. ] he kicking 







kicking coil apparatus 


m 


, u C[lfr ent is sent through the inside turns, say up in 

\° _ ... L j tin* IT Arson vai current for the couch is 

fnriir O* ^ 

Mlik-n from the remaining' turns. The diagram. Fig. 43, 



Pkt flTi Inwllm 

U 




_ 


=» 




1 Ui* T’wfciolzi t*-a twdfr 

4* 


■Cell far U'in-onral turrvut* 

j,p cnig^itd ■■ r ft TJ J .TT.J Blnilni, 

□f nOMtf either ifi 5 i tv 4 


4.x.—c*iL for tlie firorfuciioi] o* D h ArsoiFi*al cur-rr-nta 

makes this perfectly clear. The cot! may be sealed up in a 
fiat wooden case with taps brought from the respective 
turns of copper ribbon to binding posts on the outside of 
the case. 
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ONE-HALF KILOWATT TRANSFORMER OUTFIT 

If the experimenter is the fortunate possessor of a sup¬ 
ply of alternating current from electric lighting mains, he 
may well devote his energies to the construction and use of 
transformer apparatus rather than besther with cither the 
induction coil or kicking coil outfits previously described. 
The transformer is easily and cheaply made, and, in results, 
it is. beyond any doubt, superior to any other device for the 
charging of condensers. 

The Core,—The transformer core is composed of thin 
sheets of silicon steel which is prepared expressly for trans¬ 
former cores. The core is built up to form a hollow rec¬ 
tangle as shown in Fig. 44 which gives the overall dimen¬ 
sions. The first step is to procure the silicon steel cut to 
s]7.c; this procedure is recommended rather than attempt¬ 
ing to cut the large sheets in the home workshop. Unless 
a gate-shear is available the job is a slow and very unprofit¬ 
able one as the pieces will not lie flat if cut with an or¬ 
dinary pair of tinner's shears. The core irons may be pur¬ 
chased cut to size at a reasonable price. 

H he core irons are procured in two sizes. Fig. 45, for 
the ends or legs of the core and for the sides or yokes. Of 
cacn size, 2,30 pieces will be required. The windings are 
Spaced on the shorter legs of the core, i c. , the legs made 
up of the 2x4^4 in. pieces. These pieces are to be buih 
1l P hi two piles, the pieces being placed with encE over - 
hipping alietiiAtelv first to the right and then to the left for 

too 
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Its)mice of 2 in- ns shown in Fig. 45 . When each bundk 
jeen built up to a thickness of 2 in,, friction tape 
Should be wrapped around the center or winding space to 


Fig. 44.—Care of transformer dLmensiani 


compress the sheets into a coin pact bundle. If th 
are clumped in a vise and the tape wrappe 
ject l n jl: end, the core may be tightly bound as 
is released an inch at a time. 

After the two bundles have been formed, they may be 
joined by interleaving the 2 x 7y[ in. pieces to form a yoke 
between the short legs. The fourth side of the hollow rect¬ 
angle is not to be built up until after the windings have 
been placed in position. 


4 5. -“-Slujrl ]*£■ of toil- u jl ■■ ii wlil-tfe) winding !S J*ljc*d 

Primary Winding,-—Fig. 46 gives the drita. for the pri- 
(riary winding to USe for jiny of the commercial frequencies. 
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102 HIGH FREQUENCY' APPARATUS 

The core is ?o generously proportioned and the quality of 
iron specified so good that the only change necessary for 
use or various frequencies is in (he number of turns of 

wire. 

The primary h wound upon the form illustrated in 
pig-, If the builder has a lathe* the form may wt }\ fo,- 
mounted upon an arbor or even upon the faceplate. The 
fto. 14 D.CC. wire is wound upon a base of several layers 
of oiled paper 2^ in. wide. In preparing the form for the 



for ?£o ro/fs use 


Primary efofo 
for no yoffs 

2$~ 

4*2 turns *14 n o. c 

60~~ 

£37 form *14 see 

125 - 

125 turns m d.c.c 
twice os muni/of *nsee 


m , 1" J S. 46.— Dili ftjr jirjmary windfrij^ 

winding;, a layer of cord is first wound over the wooden 
drum, and the base of piled paper placed over this layer of 
curd. llic object of the cord is, of course, to permit the 
wmdine to he removed by pulling out the cord. 

Between each layer of wire and its neighbor, four turns 
Of the oiled paper should be taken. Thi* will make the- 
winding, firm si id smooth and it serves further to aid m 
il.-"_ insulation. Tlie winding, when complexed a is given a 
liberal coating of armalac. The starting and finishing; ends 
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153 

L ,f the winding are tttdcrcd to lengths of incandescent lamp 
card which are subsequently Joined to the primary binding 
posts. 

Secondary Winding. — The secondary data is given in 
Fig, 4 7, This winding is of enameled wire and the method 
of procedure is identical with that of the primary, The 
same form is used and l he winding started upon a heavy 
layer of inicanite sheeting cut 2'/ 2 in. wide. In all, this 



I'ifi, 4/.--Data fot *K:nrn|a*y frSndcnj 

insulation should be about in. thick- The top turn of 
micanitc is covered with several layers of oiled paper* after 
which the winding may start. 

. before starting the paper turns over the micanhe, the 
udder places a strip of thin copper ribbon across the mf- 
r.inite. Over this the paper is wound. The starting end 
ft , ^ e ^ tLC [ re is to be soldered to the tip of th c copper 

rt ? n l layer of wire Is wound, the ribbon rs se- 

Tbc layers of wire in the secondary arc to be 
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2 jr1 w i y tc to leave a margin of >3 in, nn either side oi the 
~ jre Two turns of oiled paper ara taken over each layer 
of wire before the nc*t layer is wound. The finishing 
layer of wire is terminated m a second copper ribbon which 
forms the secondary lead for connection to the high tension 
terminals- Over the final layer of wire, several Sayers oE 
cited paper arc wound to form a mechanical protection For 
the delicate wire. The edges of the coil arc well soaked 
with armabc and the secondary is then ready to mount, 
after the compound has dried. 



Fijtr. 4S.—mVfldmE mac hint for bn! h primary D-fl'l KT/j-ndary 

Assembling and Mounting. — In Fig. 49 the complete 
transformer is shown with primary ;md secondary in place 
and the remaining core irons in position to complete the 
magnetic circuit. The space between the winding and the 
the cote is to he partially filled with wooden plugs, cart i - 
fudy whittled, to fit. the space without forcing. 

Hg. 50 suggests the mounting for the complete trans¬ 
former. The case may be of mahogany, oak or whitewooJ- 
11 built to fit the transformer and ns the windings fur 
different Irequcncics change the diameter of both primary 
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jlM a secondary, urn! eminently the length of the cotnplstc 
livinsformer, the dimensions arc not given in the drawing. 

1 f - Vveen lengths of wood and the lnt*f*r 

pieces are stxurea oy means of screws pacing tlirongl 
walls of 1 Tie rise. 


5 JD& IEON 5 FITTED !N ONE BY ONE. 


DGJMADY 


PLACV 


ELEVATION 


■I". —Tim tr^TvEormcr a^cff-mljJ-cd 

second a i v 
_■ 

<"tsc 

?l c tranaiormer 


should be affixed tn H ]i ._■ secondary terminals as sbo^n in 


uro unlit to suif- 
~i -n's bed. For 
per fit nn ent gap 
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^“ L K- M*—Trnnsfin*niFr in Xe-s l :i t 

__ .... 

1 ^ ie description herewith will acconlingly be < 31-' - 

Vrjt-cd tri a diE.cu5.5ion of the latter type Only, 

With reference to Fig. 51 h the hose, I, is of suitable dry 
^ood as is also the upright support, 1 , The dimensions 


\t'VA HA 1 1 S 


rii i ; .<jU3 ; .wri 


) r 1 1 ■ * 1 


Ftc. 50- This gap is to l»- r not more than J-4 in. in Icn^tli. 

Oudin and Tesla Coils.—Fig. 51 suggests the drsigu 
for a very practical form of Tesla coil that is easily and 
cheaply built. Fig. 52 gives the data for an Oml^ 
tfie construction of which is very similar to that 


TG AN5FOQrlc B 


CASE. 


IN 


OFF 
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y .ttH 1 t-w-Q 0 Lid in r e$vnam* piac-iJ. 

■ B._._ 


II. OK-Union. t r utsfrtrr^e r com 
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Oud/n coif do fa. 


Primary 


C furno 

woOnsf earner of no 

r * j. 

Secondare/' coo form W r 
cardboard cyf/fider 




Fi :: ' 7 — for Oniin rr’Gucfitrw,- 

- — ..- I,- ■ ■ i ■ 


■ ■ —- 
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ONK.ItALI’ KILOWATT TUANSFrOKitlllt OUTFIT 

S3- The 


1Q9 


. cr Ihtse pa^s * re Siven in riff, >.*- it* up- 

"" , rti5 sr ttired to the b.nse hy means t.f stout bm*s S«ews 

,, _ 1111 O it^ll the I f.l-£Cj 

PaS T'oop the uptight piece. 2, is mounted. ™ «’ lh " »>*'. 
, he |K mar,- coil ot the o«iH>tioti transtormer. The com, 
rdete coil is really t™ Oud.n resonators placed base to 
base with primaries and secondaries in *n«. 1 be details 

of'tta primaries are given in Fig. H and the reader w,U 

note that the primary com 


laclfjr is of edgewise wound cop¬ 


per strip 


field in 


suitable supports of fibre. These sup¬ 


ports are detailed :;i I'ig» 54- a* 3, 



Fiff. 53.—Woodwork far oSCi-llation trart!E' cltAHT 

The secondary tods arc of 400 turns each„ of No- 30 
D.C.C, copper magnet wire, wound in a single lai er upon 
a cardboard cylinder 6 in. in diameter and ^ in. oni.- 
cUher end of each cylinder, a wooden hcntJ is a ^ xc -- 
details of the cylinders and heads ;n c ^ VtS1 j:l " 


After winding' the cylinders, the layer 


of tv ire should h £ 


given fivn cofits of shellac. each coat being di it -■ 
oughly before the next is applied. _ _* , 

The secondary discharge rods nrc shown .n c ai 
l’ig. 54, together with the clips which hold the -a ~ 
rod, The two primary cuds ^ire connected lCr fi Ll " a 


(C) Jeff Behary 2019 


109 















OMMI.VLF KILOWATT TRAXSFFOHMKR OUTFIT TU 

I , IV,-it to richt and then to left in Ihc usual manner 
■mil these lugs soldered to a tomnwn fonnertnr On either 

side of the unit- _ ... , 

The spark gap. I’ipf. 3 /. is simple in construction. I his 

.lesiii'ii is quite satisfactory, however, for experimental work 

on smpll-potvcrcti outfits. The electrodes art oi battery 

", # in. diameter. A single ?.inc cut in two will answer 

' i'hc electrodes are held in supports of brass rod. 

suitably drilled and help upright upon a base that should 

preferably be of marble. It marble is not available, hard 


zinc 

vvelL 


/• To fit inside of cylinder 


Iri 


® 


„ ill 


A 


-Secondary cy finderj £ reyd 




Fi*;. Tletsil* of lecondary dflrnders 

wood will answer. Slate should not be used as lhc 

metallic veins found in some varieties rentier t. 

unsui table for this purpose. 

Connecting and Using- Fis. 58 shows bow to conn eel 

the apparatus. The spark gap is placer aciu... j g 

cmdary terminals of the transformer The com - 
inserted in one lead from the gap to the P” m!,ry j. 
Oudin or Tesla, while the oilier connection from the I ■ 

maty ^oes bach to tTic 

When the current is applied, the ball of the Oud.n 


or 
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H, HIGH FREQUENCY APPARATUS 

y\-e discharger of the Tesla should give out a targe brush 
discharge 01 purplish fire. II the first trial docs not result 
■ n this,"try a variation of the primary turns of the oscilla¬ 
te transformer* This, together with a variation of the 
spark gap. will serve ultimately to bring the apparatus to 
the point of resonance. The Tesla coil will give a full 16 
in spark with the j4 k-w. transformer described in the early 
part of this chapter. 

The spark from the oscillation transformer is perfectly 
harmless if taken through a metal rod grasped firmly in the 
hand. No sensation of shock whatever will be experienced. 



expected. 

Whenever the npparatus is operated, the ground con 
neetion shown in Fig. 3S should be rcEi piously made, 
rttmicciitm will protect the windings of the low frequency 
transformer .ind also tho line wires and meter in the housr. 
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,, lir further protection Ironi "kick h:,ck" on the Line, place 
wo 5ma || telephone condensers in senes across the Line 



pig. 57—pimple r.inc. sparJr K*r 

w i rcs w hcrc they connect to the transformer and ground 
the neutral point. 
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CHAPTER X, 

QUENCHED GAP APPARATUS, 

Comparatively few experimenters with high frequency 
current phenomena and apparatus within the acquaintance 
of the author have used the quenched gap in their expert 
tneotrd work. Possibly this is due to the scarcity of data 
on the construction of gaps adapted to the purpose; possi¬ 
bly Lo the lack of practical knowledge on the part of the 
workers. High frequency apparatus is so easy to build, 
and with a given expenditure of time and labor the results 
are so great with even mediocre equipment that the casual 
experimenter is likely to devote his hours to making the 
sparks fly rather than to devise ways an] means sor in¬ 
creasing the efficiency of this apparatus with a correspond¬ 
ing increase in the quality of the results obtained. 

The Quenched Gap.—The quenched gap to be de¬ 
scribed combines a number of very desirable features from 
the amateur m echanic's standpoint. It is admitted that 
there are certain inherent deFeets in the design, but these 
have to be tolerated in order that the gap m^y come within 
the limits of the amatcur T s shop equipment, Tahith l5 
usually confined to a small bench lathe and s few other 
tools. One improvement that might be made in the |S 
to be noted in connection with the means for adjusting the 
distance between the electrodes. IT the. upper electrode 2 
vvere. cast in one piece integral with the hub or spindle ^ the 
gap might be varied in length by threading the spindle 
through the top frame plate 5. This construction presents 

m 
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m 


very fine machine, work, ant) a screw-culling lathe in 
positively essential. Assuming that the latter tool is not 
lo be found in the average amateur shop, the design has 
been modified so that the threading may all be done with 
taps and dies, and the only lathe work required is the 
facing-off and drilling: operations that may be done, in a 
small bench lathe with a slide rest. 

The effects produced with the high-frequency coil in 
connection with a quenched gap are truly remarkable. In¬ 
stead of the thin, wiry spark ordinarily seen, the discharge 
takes the form of a flame as thick as a man’s wrist when 
co ndi tions arc right. At Limes the actual length of the dis¬ 
charge is reduced, but with everything in resonance an 
increase both of thickness and length will be noted. 

With reference to big. 50, which is a sectional view of 
the complete gap, the reader will note the instrument is 
comprised of two cast copper electrodes, 1 and 2, which 
arc held rigidly, with their faces only Slightly separated. 
T he lower electrode is permanently secured to the lower 
iron casting of the frame 6, while the upper electrode is ar~ 
ranged to be raised or lowered by turning the insulated 
knob 14, which is fastened to a brass bushing 13, The 
spindle 3, which carries the electrode 2, is of cold-rolled 
steel, threaded jV 18 fur a distance ol I-i a n in., when it en¬ 
ters the electrode, then turned to yi in. for the central 
portion and finally threaded for Ifk m- r with the tV^ 
f^r tlu- remaining portion. 

t he electrode is held from turning by the two steel 
pi;ii> 7f which arc driven into holes in the electrode and 
which slide freely in holes in the fr^me above. Obviously, 
■licrcforr, the movcmenT of the; upper electrode is a ^ertirjf 
without any twist or turn. The coifed Spring S. serves 
to kfiep ihr necessary tension on the movement- 

*1 he builder will be required to some ^iiiipfc p3t- 
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tern making, but this need not alarm him. It is to be de¬ 
plored that the average amateur has such a pronounced 
antipathy to anything in the nature of a pattern or a cast¬ 
ing, whereas the latter is frequently the simplest way out. 
of a given difficulty. The pattern for the electrode castings 
is illustrated in Fig. 60. It is turned out of a block of 
white-wood secured to she faceplate of the lathe, care being 
taken to leave the extra stock on the edge to provide the 
accessary draft When the pattern lias been turned out it 
should be sent to lhe nearest foundry lor a pair of copper 
castings as nearly pure as rhe shop can supply. 

Given the copper castings the worker grips Kb, I in 
the lathe chuck by the outer edge with the. sparking face 
of the casting nest to the face of the chuck. A good chip 
is taken off the projecting portion to remove the scale and 
the face finished with a light cut. The centering tool is 
then brought up in the tails lock and the casting centered. 
A K drill « next run very carefully through the casting 
and this is followed with the ^-1*5 tap, which -should he 
started with the tailstonk center against it Lo insure ac¬ 
curacy. The hole threaded, the casting may be removed 
from "the chuck and laid aside temporarily while exactly th'- 
same operations are done on the No- - casting. This letter 
must also have holes drilled to lake Lite pins 7 after the 
casting lias been removed from the lathe. 5n far tbt- 
workcv will h&vc faced off the hubs of the castings anJ pro 
vided the lapped holes for the spindles. and this in a 
Tier that insures that the spindle will be truly at rig ]t 
angles to the plane of the hub. 

The next operation is to prepare the .spindles for 
off the sparking surfaces of the castings. The spindle J 
is first pi ■“.pared, is to be used ns an arbor upon v 1 - 1 
both castings are faced off, A piece of i*n ' rti thameter 
cold rolled steel rod is cut off 4 in. long and each end fowl 
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off and centered in the chuck* bringing its length down to 
3'$ in. Holding the rod in a dog between lathe centers, 
a light cut is taken for a distance of 1ft m. f bringing the 
diameter eventually down to ft in, after several cuts have 


Sack nff Ciiiina NfttlSboswig 
*" dwr Wad^lC-n 


OastiJ'sgNfcE 5 
Finished Silt 


CtelirtgNe.ij 

Finished Srir. 


Pattern fcr t? 

Cop^KrCasHrngu- 


Cc*lDWtrk tT=nDfl. 


F in hed 
Size. 


Fl^liSted S':li ®f I r^n Cl itlmg *tg. 5 . - Hg € Mmi I a r, &uf Dri : l?d 


Fij?. fiO —Delaitl cf electrode* and frniit pratcS- 

been taken. A slight cut is taken at the end to taper the 
rod tor starting a die on it and the roil is then placed rn 
the chuck with the turned portion projecting, H ringing 
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up the 7 yIS Mi,e with the iailstuck face plate iigiitisl it, thr 
Sir may be started with accuracy and the thread taken or 
the spindle: In order to cut Ehe thread quite up to the 
shoulder of the unturned portion, o£ the spindle* it will be 
necessary to reverse the die taking the final cut nr two with 
the die on hack wards. This completes the work on the 
spindle for the present. 

Before removing the spindle from the chuck, the Mo, 1 
capper casting may he screwed on. The spindle is then 
removed from the chuck and replaced between centers with 
the dog as before. Tlie surface of the copper casting may 
now be faced off with the assurance that it will be truly 
at right angEcs with the spindle. The edge of the casting 
nay also be turned. The depression in the center of the 
casting is cut T V in. deep stid 154 in- in diameter. This 
casting finished, it may be removed from the spindle and 
I he No. 2 casting put on. The facing cut ts again taken, 
the depression made, and the edge turned. The entire 
spindle with the casting is. now to be reversed in the lathe, 
tEie casting first being pinned to the spindle on which it is, 
of course, to remain. The drive this time is by means of a 
Stud projecting from ihe faceplate and engaging a screw 
!n the periphery of the casting; the hole In which the screw 
is plated lr subsequently used for the binding post, to 
which the flexible cable is attached. 

i he spindle may now he turned to its finished diameter 
of y 2 m, for a space of 1J4 in., and from this point to the 
rnd «t is finished off to in ready for threading. The lat¬ 
ter operation is accomplished! as before by starting the die 
'■rith the faceplate in the tai [stock. 

The spindle for the lower portion of the gap casting is, 
of course, threaded t \-lR throughout its length. This oper- 
cratittn i<. rr.osl easily done by gripping a piece of in- rod 
in Lhc chuck and threading to the required length before 
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cutting off. As shown in (he detailed drawing. Tig. 5, 
tlie Length of this spindle is 2ft in. 

The frame plates S and 6 are iron castings* The pat¬ 
tern is a simple one that may well be tut out on a scroll 
vaw F the boss for spindle and the small elevation in each 
corner being turned separately and fastened on with brads 
aisd glue. The finished size of this easting is shown in t'ig. 

2 The one pattern serves for both castings, but the ma¬ 
chine work on each casting differs slightly from that on the 
other. As will be noted, the cer.lral hole in casting 6 is 
tapped for the *-18 spindle, while that on casting 5 is 
drilled and reamed to provide a good sliding fit for the 
plain portion of the spindle X The clearance holes for the 
pins in the upper electrode casting arc also indicated in 
casting 5. A smooth filc-cut on the corner bosses finishes 
the machine work on the frames after all holes have been 

drilled. 

The four corner posts are of Fiber sod }i ill. in diameter 
and faced off accurately to 47^ in. in length. L apped holes 
are made in the. ends Tor the %--0 screws which fasten the 
structure together. 

The remaining details are obvious in construction. n 
assembling the gap, the Feet and Tour corner posts arc Firs, 
secured to the Sower frame. Then the lower electrode 
set up tightly cm its spindle in the frame. The upper 
electrode is placed on the lower ami the coiled spring 
slipped ovrr the spindle. The top Frame is nex; slipped on. 
making sure that the pins engage the proper holes in L u 
frame. The driving home of the corner screws ?cre ™ 
mg on of the insulated adjusting knob completes th<- ^ 
sembly, and the builder is ready to see how well nc ia- 
d^nr his work. The only "sn^g ,F is likely to be F° u n ■' 
the inaccuracy of the filed bosses on the upper frame [ l - 
rnakt* 7L thoroughly good job these should h a%c hfici 
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off in a lathe at the samo time as the central hole was, 
5 | lifted. Tn do this would require a 10-in. lathe, however. 
and in view of the admitted restrictions mentioned in the 
opening- paragraphs it was thought best lq omit this speci¬ 
fication. 'I he facing off and drilling should by all means 
he done on Hie faceplate if a sufficiently large lathe is 
available. 

Quenched Gap Transformers.—The transformer for 
u -cr wiiti a quenched gap es essentially the some ay that 
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used wiiLi the ordinary op:'!* g*ip, The one possible differ- 
f:ncti worthy of mention i& the secondary potential em- 
ployed. With the quenched gap r this potential may be 
considerably lower; this change merely introduces an in¬ 
crease in the number. of discharges per second. For certain 
classes of work K this chnractei istir is of material advantage, 
while for others u possesscy no particular merit. 

I”he principal advantages to be derived from the hw 
potential yecotninry arc 35 follows; The discharge from the 
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hitrh rrrqurticv coil is thicker and hotter, although it 
not 50 Jong; the comparatively Sow potential secondary 
is cheap ly and easily built and insulation difficulties art- les 

^nH'i'iatrriaUy; for cSectrO-ther^ipeottc work, the quenched 

cs p in connection with the low potential transformer gives 
T current of very high millwimpcrage which is of value 
in cases where the blood pressure of the body must be re¬ 
duced by aulc-cottdensation in a short time. 

^ Hie instrument to be described is o£ 2 k,w. capacity 
and it delivers a secondary current at a potential of 2500 
volts. The power factor is about S3 per cent, and at full 
load the primary of the transformer draws 23 amp, from 
the line on a UO-volt circuit. The winding specified is for 
50-cyde circuits but the data for other frequencies may be 
calculated as described on Page 27. As the construction of 
transformers has been covered so thoroughly in preceding 
chapters, no attempt wilt be made to cover the method of 
procedure. 

The core of the transformer is 3 in. square m cross- 
section and the core irons arc to be provided ill two 
i. e, i by 3 in. ami 3 by 12 in. Each leg of the Core will re¬ 
quire 130 irons to build up the required three inches and 
accordingly 360 pieces- of each si eg oE iron will be require 
for the core. The core iron weighs approximately Ibu, 
ior this transformer. This core is generously propertione 
and the instrument m^y be overloaded to a considerable 
extent without ill effects <is the core is not worked ncarlv 
to the point of saturation on n CO-cyde circuit, 

TUt: primary winding consists of lc-2 (urns of No, - 
D,C U. magnet wire wound on a round form. As ihc aim ¬ 
ing spare on the core k 5 in, the primary coil may be T-'/ 
in, in length overall to provide the necessary 'i m- "T" 1, 1 
on eithrr ^hle for insulation.. The winding mny hr tappet 
at the 1 25th, 135th and 145th turns if it is desired to have a 
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■ ^ Tllc an< of over loading Ihr instrument. When 
, he . .mm her of ^rrts .5 m use. the instrument operates 

at its rated capacity, c , „ 

The secondary winding consists of 3.454 turns of No. 
^ enameled wire wound in two sections. This winding is 
Ihn done upon a round form, the air-space between wind¬ 
ing and core serving to keep them both cool through the 
medium of [he extra radiation surface provided. Each sec¬ 
tion of the secondary winding may be wound upon oiled 
paper V/i in. wide, TEie winding may be carried out to 
within in. of either edge of the paper, which makes the 
actual w idth of winding V/\ inch. The two secondary sec¬ 
tions are separated by a disc of fibre or r preferably, imcan- 
ite sheeting, the edges of which may be bent around to lap 
over the pieces inserted between the secondary sections 
and the cure. For specific instructions on the winding of a, 
two-section secondary, see the transformer directions in 
later chapters. 

The magnetic leakage tongue may well consist of a 
bundle of pieces of the core iron cut 3 by 4 inch. The 
thickness of the bundle will depend upon the condenser 
capacity used with the transformer and also upon the type 
of gap employed. The correct amount can readily be de¬ 
termined by experiment, however, after the instrument has 
been finished and put in operation. 

Caution — ! he secondary winding of this trails for met 
b : ot low ti'siatanre and it delivers a high potential current 
ikn 1 : would most likely prove fatal if taken through the 
body. For this reason, more than ordinary care should be 
exercised in the handling of the instrument. If one takes 
ihc precaution always to make sure that the main switch 
controlling ihe primary current is quite open and so located 
i.i.u i? r.imnot by any possibility fall shut while the op>cr,i- 
i" r i« working with the transformer, no accident can hap- 
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ptn. Tn the experience of the author,, hut one serious acci- 
.feru lias occurred in connect ion with this type of apparatus 
3n j that was caused through the jdnyful rustics of a pet dog. 
The control switch of the outfit was temporarily mounted 
upon ihe floor and the canine came bouncing along just 
3S a connection on the rotary spark gap was being changed ; 
A S tvish oi the dog's tail and the switch tame down, turning 
on the low frequency, high potential current. The shock 
was sickening but fortunately the body was well insulated 
from ground as the floor happened to be dry. It is the 
total I v unexpected incidents of this nature that develop into 
real accidents. The high potential current is something 
Lhal need not be feared, but it should certainly be respected. 

The Condenser.—The oscillation condenser for this 
rypr- of apparatus may well be built up into sections of -01 
mfd, each as described in former chapters, i he total ca¬ 
pacity required will range from ,04 to .OB mfd.* depending 
upon the number of turns in the primary oE the oscillation 
transformer and the type of quenched gap employed. 
the potential is low, the condenser is not subjected to the 
;i rains that have to be borne by the usual type. The cur- 
rent is relatively large, however, and tbe plates arc like! 1 , to 
heal if the operation is maintained for any great length of 
time. For all ordinary purposes of demonstration app-un- 
ius T ihc single units connected in para]led to give the de¬ 
sired capacity will answer but if the coil is to be operated 
fur say half an hour steadily at a time, as is the c,:<$ r - i T1 
■cerlalti branches of electro-therapeutics, the series-mult i|de 
tDnneclicjn, hi which four times the number of units are 
employed, should be ttsed- Fur detailed directions coi^r- 
"u: (bis condenser, refer to Chapter IV which explains tire 
vat urns methods nJ connect ion. 
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CHAPTER XT. 


PHYSICIANS' PORTABLE APPARATUS* 

The design of a portable high frequency outfit for the 
use of physicians has beect approached with some diffidence; 
Such an outfit Imposes certain requirements in skill and 
workmanship that the amateur constructor is not likely to 
possess. 

The portable outfit, to be of practical value, must be 
compact, light in Height, rugged in construction, and, 
above all, reliable and very efficient in operation. This 
means expert workmanship m the construction of the vari¬ 
ous parts and no little skill and ingenuity in their assembly 
within it case of small comps-??. The greater difficulty will 
he in the placing of the connecting ires and cables. These 
leads must frequently be placed in locations that arc seem¬ 
ingly inaccessible. Should a short circuit occur within the 
case while the apparatus is in operation, the results might 
be dangerous. A large measure of the success achieved by 
dectro-therapists has been due to their use of apparatus 
'hat could be depended upon to work 3 E the right time and 
thereby to establish a feeling of confidence on the part of 
the patient, 

For c.he reason stated above, no attempt will he made 
describe the construction of a protable electro-thera¬ 
peutic outfit r>f the transformer type. The high tension 
transformer is difficult of construction for the amateur in 
the very small and compact design that is necessary in this 
cast. J lie kicking coi] type of outfit lends itself admirably 
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In (hr requirements of the practitioner, hwever, |,> T Wr]ir k 
at the patient's bedside and such an outfit may readily he 
constructed by the amateur worker who is the fortunate 
possessor of a few tools and some ingenuity in iheir its*. 

Portable Kicking Coil Outfit. — In Chapter VIH, ^ very 
good Outfit of this type es described in detail. The specifi¬ 
cations call for the various parte of the outfit mounted 
upon a common base of wood. For the purposes ni the 
physician, the entire outfit may readily be assembled in 
a wooden cabinet with ham Me attached p or is may be built 
into a small leather suitcase. The latter method is r per¬ 
il tips. to be preferred as the container is more durable. 

In buildiny the outfit from the directions given in the 
chapter referred to, She worker had best employ a mica 
condenser in lieu oF the glass sheets. The mica sheets 
come in a thickness of about 1/3? in. and each sheet may 
safely be split in two as the mica has n higher dielectric 
value than ihe glass. The cost of the mica is, of course, 
much higher than that of the glass but only half as much 
nf flic mica is required,. The exact number oi plates re¬ 
quired is dependent partially upon the speed □£ the inter- 
nip ter and the worker may well experiment as directed in 
'■ l lap ter V! 1 I to determine exact'y die right amount of 
enudenser In ufn: before he proceeds Lei build the bos thot 
is lo ho hi the plates, 

I he discharger post of the oscillation transformer may 
prove sn long that die apparatus will not go into a case -V 
reasonable size. If this is the cssp, the post may be cut ■■ ■ 
an Em"Ei above the box in which lhs coil is mounted, and 
litU'd with t\ plug and socket connection! The arrangement 
1 r the parts will suggest itself m the bulkier and am spcctfk 
instructions will be given owing to the fact that ihe s ] zc 
ol the cabinet or Suitcase to be used will govern the precise 
layout of the instruments. 1 he destfip 1 ' 011 
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standard Apparatus which follows will serve to offer a few 
suggestions restive to suitable arrangement. 

Standard Electro-Therapeutic Apparatus.—The stan- 
,1,-rd apparatus now on the market has reached a high stage 
,>{ development and in many cases the physician will du 
better to buy an outfit out light rather than attempt the 
construction unless he is exceptionally well supplied with 
too is and facilities for good work. The portable outfits 


®2. l > £-[ tahLfi tranfl Forme c rcLilfiL deii^n-cd f^r vacuum (iiT'e i - a Li i ■“ n. 

TAUge in price from $7^00 in ? I SB .00 and instruments at 
the latter figure ar< j arranged to operate on either alternat¬ 
ing or direct current. With the larger types of these 
portable outfit*. Sight X-Ray work may hr. done at the pa- 
Kent's home. This feature is- of prime importance whtfC 
X-ray diagnosis is deemed advisable and where, at the 
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^_.iitii_- time, there is no other reason for moving the paLkm 
id the hospital 

In Fig. 62 may bo seen u reproductldn of a pombl. 
cintfit that may justly lay chum in many unique features, 
[’his ls one of the lower priced outfits but the prkc cannot 
he taken u.5 3 criterion of Ets value. The outfit incorporates 
an exceptionally fine control device which renders it wi-H 
adapted to the requirements of the general practitioner or 
tin: specialist who uses the usual high frequency modalities 
in bis work. The range of the apparatus covers everything 
but the X-ray and the elimination of this feature in the 
design is largely responsible tor the low price of the. outfit 

The outfit is of the transformer type and it operates 
onlv on alternating current circuits; lor use with direct 
current,. 3 rotary converter is necessary- The rotary cosIe 
a limit forty dollars and its weight detracts from the porta¬ 
bility of the out lit.. The main Consideration for the pro- 

w • 

spedivc purchaser is, therefore, to determine whether the 
current supply in the places where the outfit is to be used, 
is alternating or direct, If the Latter is found lo be preva¬ 
lent, a modified type of portable outfit selling at the same 
prtcc would serve the purpose better. 

I be small transformer outfit described in the preceding 
paragraph Is designed for 3.]I classes of vacuum tube, figu¬ 
ration and diathermic treatments. For fulgnration the out¬ 
fit is ideal as the fine control enables the operator to change 
from a comparatively col'l spark such ns is used to produce 
si <!c liv'd rating action, to a hot nnd caustic spark. Hie 
principal feature of the control is found in the use cl an 
iiUerchangcable pair of secondary coils on rise o$cil 
rransffmmer. In addition In this, tine "coupling ^ Ie 
primary nml the secondary is variable, whicli introduces 
a Mithrr r«fi Lieint-n L of control. One of the secondary 
or “iTii:lncouV J as they arc wiled by the manufacturer ^ 
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Fiff. fiJ-—ForLabEtf larking coil Lmlfit that Will □prfal'C ^n. cfrlicr dircc! f, ' r 
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outfit of the kicking; coil type that 
outfit weighs but thirty pounds, 
direct or alternating current circuits, and con 
the high frequency modalities with the exceptr* 
auto-condensation and X-ray work- True, it w 
general diagnostic work as the potential is sufhcienr 
break down an air gap of four inches which is suflicien 
excite the average six-inch X-ray tube of moderate vacuum. 

Tlic outfit described is preferable to the translcrmer 
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wound with comparatively few turns of coarse wire to pro v 
diice die hot spark foi fulguratton, while the other toil is 
wound with a greater number of turns of finer wire to pro- 
( ] uce the higher voltage necessary for vacuum tube work. 

For diathermy where an exceedingly heavy current is 
made to pass through a localized area of the body, the coil 
is quite unique as it is capable of delivering a current vary¬ 
ing between zero and 2,000 miUi-amperes between MJG 
diathermic electrodes. 

Direct Current Outfits.— Fig. 63 illustrates a treatment 
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apparatus in the event that nothing hot direct current is 
available in the vicinity. No rotary converter is necessary 
and if the physician chances to be in n neighboring town 
where alternating current is unexpectedly found, the appa¬ 
ratus is equal to the emergency. 

For dentist? this outfit is exceptionally well adapted. 
It is excellent for the treatment of diseases of the oral 
cavity and in addition it will make good radiographs of the 
jaws with comparatively short exposure. 

Large Portable Outfits. — Fig. 64 illustrates an outfit of 



C3-~-Faw«rfsi-1 portable c-CLtfll. comprising both kicking ■Cfljl trjnt: jrnr- 

lor Ui-c a-n fUbtC direct ar aJwrftltine c^rttn t cLtl* i 32 ti 

the highest grade which combines the features ol porta¬ 
bility, reliability, and general utility to a degree not ap¬ 
proached by the smaller outfits. The price of this equip¬ 
ment is when arranged for both alternating ami di 

rcct current use. 

This outfit is capable of doing all manner ot general 
hitfh frequency and X-ray work that may come within flic 
requirements of treatment at the patient's bedside. The 
various modalities ran he obtained from the equipment as 
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follows ’ St a tic spark, vacuum electrode, figuration or con¬ 
nective discharge, high frequency spray or ejfluvc, Oudfo, 
Tesla and D'Arsonval currents, unipolar current, cautery 
current, ultra-violet bmp (from alternating current circuits 
only), and currents for auto-co nduction and auto-condensa¬ 
tion, sufficient for all local treatments. In addition to this 
the apparatus is capable of giving very good results in 
X-ray work of the lighter type such as making radiographs 
of the extremities, fluoroscopic examinations for diagnosis 
in cases of fracture, etc. 

The outfit combines both a transformer and kicking 
coil. The former is used on alternating current circuits and 
the latter on direct. The operation is controlled by means 
of a few switches and levers and simplicity is a character¬ 
istic of the equipment. 



chaptf.r xil 

PHYSICIANS + OFFICE EQUIPMENT. 

The construction of a powerful and efficient high fre¬ 
quency and X-Ray equipment capable of meeting all the 
requirements of tbs general practitioner is well within the 
reach of the average amateur builder. 

True, the apparatus will not be enclosed in a handsome 
cabinet and the entire outfit will probably be somewhat 
bulkier than the manufactured article. Furthermore, the 
cost of the entire apparatus will probably be nearly as great 
as that of a professional outfit purchased complete. The 
amateur constructor's principal reason for building his own 
outfit will probably be the experience he receives and the 
intimate knowledge of the component parts that he 
acquires during the process of building. 

The design for a 1 k,w, outfit comprising at! of the 
popular high frequency modalities is contemplated, big. 
65 suggests the assembly of ihc various units upon a tab!-e 
of conventional design. Of course, all of this apparatus 
might be arranged within the walls of a cabinet, but for use 
in the office where the outfit is seldom if ever to be moved, 
the cabinet has no particular advantages over the simple 
arrangement shown in the illustration. Furthermore, the 
assembly on a table results in a most imposing array t.?. 
instruments all of which sire readily accessible for adjust¬ 
ment or repair. 

The complete apparatus is divided into- two b^sic 
groups, one of which is the exciting apparatus comprising 
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transformer, Spark: cap ami condenser, while the other 
L^mup embraces the oscillation or high frequency trans¬ 
formers, of which there arc three. Of the latter. No. 6 T 
the first instrument on ihe left in Fig. 65 T is a. coil of the 
Oudin type capable of producing a high frequency current 
of moderate potential for vacuum tube work; high potential 
current of very high period idly for producing a spray or 
cffiliive; and a current of great intensity, moderate poten¬ 
tial and high periodicity tor the removal of moles and 
warts by means of fulgwation- The maximum spark 
length of this coil is about 3 in. The winding is coarse and 
the coil may therefore be used for high potential auto-con- 
dr-rrsatfon work. The variation in frequency and potential 
is effected by means of an adjustment of the number of 
primary turns. 

The coil shown in the center of the table, Fig, 65, is 
designed for X-Ray work. This instrument is an oil-im- 
mers-cd oscillation transformer which may be termed a 
combination of the Oudin and Tesla types since two Gudin 
coils are placed base to base to form a Tesla toil of sound 
mechanical construction, 

'S lit X-liay coil produce* a thick and very hot 10 in. 

discharge between the points connected with its terminals. 

ilh a soil able high frequency tube, radiographs may be 

tu.i.i, of any part of the body in a comparatively short 
Space of time. 

The oscillation transformer at the right. No. S in Fig- 
_ + 118 ^tended for general D Arsonvaf treatment and its dc- 
_ § n '- .udi (fiat the work may be made to cover both auto- 
eni.-alio" aii', diathermy. 1 he falter is a comparatively 
method of treatment which consists in placing a plate 
o nnta on eirher side of the localised area to be treated 
n a very heavy current of from 800 to 2.000 

amperes, Thq frequency* potential* and intensity of 
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the current delivered by this transformer may be varied to 
an astonishing degree by placing the clips attached to the 
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flexible eonncrtirig cords on different turns of the winding, 
‘this n-ide r.inge of adjustment permits the operator to M 
attune the apparatus that the circuits through the patients 
body anti (he coil may Lt brought very closely to resonance. 

Reference ro Fig. fiS will disclose the wiring diagram 
for the complete out (it 1 he reader wilt note that the leads 
from the condenser and the spark gap are attached to two 
copper tubes pi need par abet with the X-Ray transformer 
and supported in insulating- pillars secured to the top of the 
table. From this tubes heavy flexible cables complete the 
oscillation circuit through the primaries of coils 6, 7, and 8 

The thoughtful reader will, of course, understand that 
one cod is connected in the circuit at one time: this permits 
of a concentration of Lhe full output of the exciting appa¬ 
ratus upon the particular coil in use and obviates the 
necessity of dividing the energy among the several instru¬ 
ments, only one of which is used at one time. Two spark 
gnaps are specified in the assembly, Fig. 65 r The gap “4" jj 
of the conventional stationary variety with nickel steel or 
silver electrodes, while the gap "3 ,p is of the rotary type 
with zinc FtanoiiEry and aluminum rotary electrodes re¬ 
spectively, The rotary gap is used for the X-Ray and 
i * Arsonval coils, while the stationary gap is best adapted 
'“"' r " Lr " ^udm toil. No. 6. The cu.r re [ft delivered by the 
^tUr coil must htf under perfect control and in certain 
■asses oj vacuum tube work it is necessary that a delicate 
an. perfectly steady high frequency spark be employed. 

s1: J Uonar y E^P suggested will enable the operator to 
^ J ? SC ]1 * c,j:rrcil| ( with such delicacy that the spark may 
ten J f"h 11 ^ r0m 4 v ^ Vt? ty spray a quarter of an inch in 
-in ^ r " ^ D£ ‘ ^ ’ n "' €at c r pillar discharge sitnplv rbrough 
lumi JtJ ‘"j rn |‘ rit c ^ e length of gap, variation of primary 

nuj'np ■ C CQrr ^ nt regulator on the low fre- 

y rans ortner, The rotary gap is intended lor long- 
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continued treatments where the apparatus is working at 
approximately lull powi^ during the entire length of tune. 
While the stationary gap is in usCj the disc of she rotary 
is turned so that the electrodes are opposite the open 
spaces in the periphery of the disc; when the rotary gap is 
to he uscd r the a IJustable electrode of th c stationary gap is 
merely opened until the spark prefers to pass by means of 
the rotary, 

A useful accessory to the apparatus is shown mounted 
on (op of the D 1 Arson val coil* B. This is a hot wire meter 
that will indicate accurately the amount of current passing 
through the patient’s body while the D'Arson val treatment 
is being given. The design for a simple hot wire meter is 
given an the next chapter for the sake of completeness, hut 
in view of the fact that a standard instrument of the type 
shown in the illustration can be purchased for $12.00, the 
amateur builder is scarcely justified in attempting the con¬ 
struction. 

I he low frequency transformer, 2, which converts the 
residence lighting current into a high potential one suitable 
for charging the condenser of the outfit is a standard' 
netic leakage instrument with a variation in the number 
of turns in the primary. The alternating current supply 
from the house mains es connected with the knife switch 
shown directly above the transformer and from the switch 
* ca ^le leads to the low-tension terminals of the trans¬ 
former. The snap switch controls the rotary spark gap 
motor. 

The condenser is the glass plate type arranged in sec¬ 
tions or units which may be connected in multiple one 
section at a time by means of the single pole knife switches 
shown on the lop of the cabinet [5 in Fig, 65), 

For (he sake rr clarity and simplicity, the construct km 
of the various in situ me; us that enter into ihe assembly of 
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the out lit is divided its to eight sections, each part bearing 
an appropriate heading. The numbers preceding each head- 
niL*' correspond with the number $ assigned lo the various: 
instruments shown in Fi^. 6> which represents the ground 
covered in the first part of this chapter. 

2. The Magnetic Leakage Transformer. 

3. The Rotary Spark Guf, 

4. The Stationary Spark Gap. 

5 - The Oscillation Can denser^ 

6, The Vacuum Tube Treatment Trims former. 

7.. The X-Ray Oscillation Transformer. 

8. The D'Arson* ai Oscillation Transformer. 

Magnetic Leakage Transformer.—This transformer is 
of J k.w, capacity and the data is given for windings suit¬ 
able for use o-ii 110 and 22Q volt alternating Current di¬ 
cta it having periodicities of 25, 60. and 125 cycles. This 
data will be found in Fig. 2 which gives the details ui the 
transformer The specific instructions for the building of 
the instrument apply only to the 60 cycle, 110 volt winding 
as that is the one most commonly used. 

The core is a hollow rectangle of laminated silicon 
ste^l b i_llLi up by placing rectangular pieces of the steel with 
end? overlapping alternately to the right and left £? shown 
in the drawing marked ".assembly. Jr Two sb-cs of core 
pieces will he needed, namely, 2>o^4 in. find 2 x 6 ; Vi in- 
and 3^0 pieces of each size will be required. The magnetic 
leakage tongue shown in thr center of the core is a bundle 
f) ’ ^ piece,* of silicon steel cut 3 in. x 3 f£ in. The silicon 
stfd for lhe core may be purchased (.-ut to size and ready 
t'j assemble, 31 desired, and this course is the wiser erne to 
pursue if the constructor is not possessed of -a shear. 

The 2*^ in. pieers of steel are to be divided into 
two equal piles and cadi pile assembled with the Strips 


(C) Jeff Behary 2019 


136 










133 


high fbeque-kcy apparatus 


alternating in such sn extent that the overlap is just 2 in. 
The assembled pieces may be clamped in n vise and tightly 
bound from end to end with friction tape, releasing the 
core an inch at a Time as the binding proceeds. 

The winding is done directly upon the core in the case 
of both primary and secondary. The illustration suggests 
how this may be accomplished. Two blocks of wood are 
prepared ivith recesses to take the ends of the core strips 
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!^. 0rder _ t},3t core may be held in the lathe for winding. 
m ^ P r “ m ary "winding consists of 200 turns in all of 
No. 11 D;C.C wire Tapped at 110, ) 4 <\ 170 and 200 turns. 

e winding is 27 turns per layer and the first layer of 
" * rt wound 'upon two thicknesses of michnite wrapped 
.r t e core. A single turn of mic.initc is placed between 
ajers of wire to msuhic the winding and to keep the latter 
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uniform. A convenient uiethurl p f making flic taps in !hc 
primary is to solder a length of copper ribbon tu the proper 
turn, insulating the ribbon thoroughly with paper whert 
it passes between adjacent inrns. To ihi& tap of copper 
Strip, a flexible stranded cable may be soldered and carried 
to the switch on the outside of the transformer ease. 
When the primary winding is finished it may he given sev¬ 
eral coats of armalac and permitted to dry. 

The secondary is wound in two Sections upon the other 
leg of the core. Each section has 4,200 turns of No. 28 
enameled wire which is wound in layers 1 in, wide with 
layers of Oiled paper 1 >? in. wide, between. The precise 
m iiTiner iri which thus wind ing is done has been covered so 
thoroughly in other chapters of this boot that to reiterate 
the instructions would he superfluous. 

When the windings have been completed, the core is 
assembled by fitting in the longer core pieces in the spaces 
left between fhc projecting cuds of the cores containing 
the windings. This is rather a tedious job, but with the 
acd oi a small hammer judiciously applied, the magnetic 
circuit may be completed without undue labor. The mag- 
tieiic leakage tongue is wedged between the yokes of live 
core by means of wooden strips. The complete trans- 

' lUil " J mounted within a wooden case, the dimensions of 

Which have not been given. 

The Rotary Spark Gap.'—This gap may be of the stock 
variety sold by many wireless supply houses for use in 
connection with amateur transmitting sets of from one- 

« 1 ,iri ~ ^-W. capacity. The design presented in Fig. 

j fjwever, is simple of construction and in use it will be 

" Un superior to some of the manufactured articles now 
ou the market* 

The rotor is disc of ]>£ Eu. aluminum, ft in. in drame- 
a,v " n S I- scmi-cirttrlnr sections removed from ns 
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periphery, thus leaving a series of 12 teeth, raeh tooth pre¬ 
senting a surface of % x ]A in, to the stationary electrode 
mount<id oti either sidr. The rotor disc is fitted lo a fibre 
bushing ant] [his bushing is mounted upon the shalL rtf a 
small nItemating current fan motor, which should have a 
speed of approximately I $00 r.p.tn. 

The stationary electrodes are lengths of ££ in. zinc rod 
threaded and tipped with large disc of fibre to serve an 
adjusting knobs to vary the gap between the electrodes 
and the disc. 

The entire apparatus is too nil ted upon a substantial 
base of dry wood. 

The Stationary Spark Gap.— 1 This gap may bf a stock 
one purchased from ft wireless dealer or it may be. con¬ 
structed to order. The design given in Fig. 65 covers a 
gap of substantial proportions and one that h designed for 
continuous operation. The gap consists essentially of the 
two nickel steel or silver electrodes, mounted upon threaded 
rods, and supported by square brass pillar* of suitable 
proportions. One of the threaded rod* is fitted with a 
large fibre handle for purposes of adjustment. Radiators 
consisting of discs of brass separated by washers arc 
mounted in back of the electrodes in order that the latter 
maj be cooled- The construction is so clearly shown in 

tie drawing* thaL no furtficr description is deemed -neces- 
s ary. 

The Oscillation Condenser.—-The condenser comprises 

units of .01 tnfd. capacity each, so arranged that they 
Th' 1 . ^ C ° nnectc d in multiple one at a time by closing the 
cab"^ ^mie switches mounted on the top of the 

mt - he connections are clearly shown by the dia¬ 
gram in Fig, 68. 

b Io^l 05 l ^ e Con dcnser is composed of 10 plates of 
|j olographic negative glass coated on both sides 
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- th 6iS in. shorts of tin foil with lugs projEcting alter- 
na , rh first on one si<le oirri then on the other ns the units 
fl le asse^liled. The construction oi this type a! condenser 
« tho rovgtey covered in other copiers of the book. 

The Vacuum Tube Oscillation T ransfbrmer .—T bis os- 
ciJIation transformer is of the Oudin type comprising a 
second a ry of 200 turns of Ka IS annunciator wire in a 
sJnr-Je layer wound upon a catdhflard cylinder S in, in dt- 
anu-rer and 13 in, long. and a primary helix of ID turns <sl 
Edgewise wound copper s!rip having an inside diameter of 
in. The primary turns are supported by rectangular 
pillars of fibre or hard rubber preferably mounted upon an 
independent base in order that ihc complete transformer 
may be removed from the tabic without difficulty. 

The top turn of the secondary winding is connected 
with the brass hall surmounting the coil while the bottom 
turn is connected with a common ground terminal which 
is mounted upon a copper bar running the entire length of 
the table. The bottom turn of the primary helix is like¬ 
wise connected with this ground terminal. 

The X-Ray Oscillation Tr 3 ns former.—This coil is of 
the nil-immersed type. Fig. 67 shows clearly the method 
of construction and the reader will note that the trans¬ 
former is a combination of the Tesla and Gudin types. 
1 w r o secondary coifs arc wound upon 6x8 in. cylinders of 
cardboard and the winding is to be of No. 22 U.C.C, wire 
wound in a single layer until 700 turns arc in place on each 
*'£ the cylinders. The turns are either to be spaced in a 
h-ithe Or else wound with a coarse thread between, for it is 
essentiHl That they be separated fully the thickness of a 
piece of live wire hi order that the very high potential be- 
Nicca turns may not puncture live insulation, Roth sec- 
on ary coiF arc. of Course, to be wound tn the same direc- 


(C) Jeff Behary 2019 


140 








li2 high frequency apparatus 

(ton as one coil is to be a continuation of the other when 
tlaey are placed end to end. 

The two secondaries arc scoured to the central piece 
of wogd which is fastened to the cover of line case that 
contains the transformer. The outside ends of the second¬ 
ly winding arc connected with rods leading; to the dis¬ 
charge balls of the coil while the inside ends are, of course, 
connected together, a wire passing through the supporting 
board for this purpose. 

The primary is composed nf 8 turns of edgewise wound 



Yif, €7.— Qil-immtF5*d osdUallije tia nfiformei for X Eajf work 

copper strip 7*4 in. inside diameter. The helix is divided 
in the center in order that 4- turns may be placed on either 
srde of the wooden piece upon which the secondary cylin¬ 
ders are mounted. The primary turns arc mounted upon 
slotted fibre supports in the usual manner, A tap consist¬ 
ing of a length of heavy incandescent Limp cord is soldered 
to each of the 3 outer turns on both sides of the heliji and 
brought to its proper terminal in the cover of the case- 

d he containing case should be of rather heavy stock 
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.Iiicf lined With sfiri’t ziitc with corners carefully soldered. 
The reader will note that when the cover of tht case is re¬ 
moved the entire coil comes oul: with it and there is ac¬ 
cordingly no necessity tor attempting to make any connee- 
lions underneath the eh! which fills the jcmc-tined case, 

When the irfoehamcal work on the transformer is fin¬ 
ished, the cabinet may be filled nearly full of transformer 
oi:, or if this is not available,. double*boilcd linseed oil may 
be employed- The oil should be made very hot before the 
transformer is lowered into it in order that the air may he 
expelled. 

The essentia] details of construe lion arc dearly shown 
in the drawing, Fig. 67. Further discussion is not deemed 
necessary. 

The D'Ansomval Oscillation Transformer. —This is a 
■standard loose coupEed Pl helix of the wireless type and it 
may be purchased complete For $12.00. It is simple of con¬ 
st metion, however, and the builder, if he so desires, may 
purchase merely the edgewise wound copper strip, making 
the slotted hard rubber supporting posts and the wooden 
beads in his own work shop. The copper helix is 1% in. 
in d.acneter and the strip may be purchased already wound 
at ^ P cr Itirn. The primary or lower portion of the 
transformer comprises 8 turns while the secondary Or upper 
portion contains 22 turns. There is no electrical cemnet* 
ion 'Ctwcfn the two, rhe closed oscillating circuit taking 

m tic primary while the pattern's body is connected with 
the secondary. 

Assembly.^-Xhe entire lot of apparatus is assembled as 
3 substantial table fitted wtih a shelf beneath. 

^ ^ Ves a complete wiring diagram for the entire 

Ih-EiV” J a ^ ara * U3, The connecting wires should be o i 

j stranded cable wfitch may conveniently be made by 

Pmg (jin- nr f lv<? strands of heavy incandescent lamp 
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cord together and binding them into a cable with tape or 
fish line* anti soldering the ends into suitable lug$ L The 
variable connections to the turns ol the primary cods may 
be clips ol the conventional variety. The drawing suggest* 



Fig, 6-9■ Piagtam of ennrifflclinfL for the eftiire outfit 

a clip of suitable design. The ground connection is abso¬ 
lutely essential and care should be taken to see that the 
ground terminal is connected with the nearest water pipe 
whenever the apparatus is to be set in operation. 
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CHAPTER XIII, 


A PHYSICIAN’S OFFICE EQUIPMENT MADE 
WITH STANDARD MATERIALS, 

I 

The mate rials used in the outfit described in this chap¬ 
ter can be purchased on the open market from the various 
eJmetrical and supply houses. In this way a very inexpen¬ 
sive and highly efficient outfit can be put together. 

The complete set of apparatus is shown in Fig. 69* 



Fig* ComplEt^ homemade office cittfit for phjiicisnt' tuts 


This may be said to represent the essentials of the equip* 
rnent without the trimmings such as controlling devices, 
* ectrodes T treatment chair, etc. The apparatus as shown 
WE produce the high frequency current required for-autO- 
con ensation, X-Ray or vacuum tube treatment. The con- 
aming case or cabinet, controlling switches^ etc,, will 
orm th G subject of the latter part of this chapter. 
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f*l HIGIT FREtfUENCV APPARATUS 

From left to right in Fig. 60 we sec th* transfer 
stationary spark ga Ph rotary spark pap, com knscr t aT ,j n£ * 
o[Eation transformer. To define the terms just given we 
may say that the transformer receives the commercial al¬ 
ternating: lighting current from the house mains at a volt¬ 
age ">F UO or that commonly used for running motors and 
lighting lamps in the house. The transformer converts this 
low potential current into one of several thou sand volts 
pressure at the secondary terminals of the instrument 
This high voltage current "‘charges ' the condenser which 
consists of two groups of metal plates separated by plates 
of insula sing material. When the charge in the condenser 
reaches a certain critical value, the current leaps across the 
electrodes of the spark gap, thereby setting up electrical 
oscillations or a high frequency current in the circuit con¬ 
necting the condenser and spark gap. 

Now, the high frequency current generated in this cir¬ 
cuit is of comparatively low voltage, so we must utilize the 
principle of the transformer once more to “step up" the 
voltage td that required for X-Ray and treatment work, 
to do this wc include in the oscillatory circuit a coil or 
spiral of brass or copper ribbon, having four or five com¬ 
plete turns, each turn separated from its neighbors by in¬ 
sulating material. This forms the ''primary" or low-tcn- 
sion side of an oscillation transformer. To produce a very 
high voltage, high frequency current* ive have merely to 
place within this primary a cylinder or cone of cardboard 
wound with a single layer of insulated copper wire, cc*..- 
■necting the lowermost turn of the cylinder or cone winding 
with the inside turn of the primary. From this secondary 
coil we may take a current oi perhaps hundreds of iltou- 
sands of volts, depending upon the number of turns in ^ 
winding and upon the relation of its winding to the balance 
of the circuit. 
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The sm 
where a 


user 


shown 

: primary at the left and 


The transformer and 
The current is applied to 

secondary at the right of the transformer P r j. 
secondary are merely coils of very coarse atid 
very fine copper wire, respectively, thoroughly insulated 
and mounted upon a core or hollow rectan^lt of silicon 
steel built up from thin sheets placed otic upon the other 


£■]£. ?Q,~ Tile Ctim p-lcr ff t.arisformtr and CpndtREC 1“ 

In Fig, 71 is shown the rotary spark gap and beside it 
ibc small stationary gap, The rotary gap is used when the 
apparatus is working at its lull power for the production of 

-- - Tf-Ray tube. 

jsco lor vacuum-tube treatment work 
very mild current, under perfect control. 


Tig 1 , TL.—Th-t rolary amj station ary ■.pirfc 

I H igx /2 shows the oscillation transfercrier ivhich steps 
13 F the high frequency curi'ent- In Fig - , 73 is shown the 
winding machine, of wood, upon which the cardboard tone 
ps wound. 
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The oscillation transformer may be purchased, but it is 
so easily constructed that the builder h advised to attempt 
it. The first requisite is the cage upon which to do the 
winding. The construction is obvious. Three discs of 



Fit F2- — The ramp!*!* cidlUUoEi triufarff.ff 

wood are cut by means of a scroll saw and mounted upon a 
length of dowel rod - which is in turn carried in the simple 
wooden uprights which form the bearings. Slats of thin 
wood are then nailed to the discs to form the conical cage. 



Fif. 73 .—Thi impitywiied micHine 


In forming the paper tone, red rope insulating P a P u 
should foe used. This paper is heavy and stiff an lL 
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excellent insulating properties. A disc of paper of the cor¬ 
rect pice m form the cone should first be cut. The size Q f 
the coni may be varied within reasonable limits in the 
even; thiU the builder may have some substitute for the 
winding rig shown. However, it is well to adhere aa 
closely as possible to the dimensions given here. This 
cone is 4 in, across the top* 12 in, at the base, and IS in. 
high at the perpendicular. 

Some assistance will be required in rolling the disc of 
paper into a cone or cornucopia before slipping it upon the 
form. The final trimming may be done when the cage or 
form is inside; Glue may be used to hold the edges of 
the paper together* but we recommend the use of shellac or 
some other insulating compound as the water iu the glut is 
likely to cause trouble. When the adhesive is thoroughly 
dry. the seam may be sandpapered smooth and the entire 
surface of the cone coated with shellac preparatory to 
winding. 

The winding for this size of cone is a single layer of 
Mo. 21 double cotton covered magnet wire. The winding 
is started at the smaller end of the cone, small brads being 
driven part way into the slats at the end of the cone to pre¬ 
vent, the succeeding turns of wire from forcing the first 
ones off as the winding proceeds. The base of the winding 
rig should be firmly secured to the work table before start* 
mg in. 

When a single even layer has been placed, the end of 
the wire is secured by passing it through the cone and 
plugging the hole with a toothpick dipped in shehac. 
Then the entire surface of the winding Is thoroughly 
coated with shellac, care being taken to see that the duid 
soaks welt into the insulation of the wire. When this coat 
is thoroughly dry, paint ;i second time and a third. Make 
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sun- that each coat is perfectly bone dry, however, before 
starting the next 

When the winding is finished, attach a wooden disc to 
the top of the cone and to this a bed-post ball of bi'ass 
Solder the topmost end of the winding- to this bad!, Sol¬ 
der a piece of flexible lamp cord to the lower end of the 
winding-and secure in plate so that the fine wire will not 
unwind in use. The oscillation transformer is not com¬ 
plete with I he exception of i ts primary which is so simple 
as to need very Little description. 

The primary is merely four turns of brass or copper 
ribbon, of about No, 26 gauge* and one inch wide, wound 
into a spiral 15 in. inside diameter, with turns separated 



Fir- 74r— Th( wLL uatfil Ini- D'AnartVaL And Th?rmn-F*j,adL<; treatments 

by a strip of corrugated paper packing. Bindings of t^pc 
at frequent points hold die turns together. Connection to 
the turns is made by means of brass clips formed by bend¬ 
ing pieces of the brass ribbon in two and soldering a piece 
of lamp cord lo the top of the clip thus formed- 

The coil used for , D'Arson val and Thermo- far ad ic 
ireatments is shown in Fig- 74. The smaller ribbon spiial 
is in ibis case made to displace the conical secondary ;is a 
lower potential is required*. In the next article, the con¬ 
struction of a morr efficient form of D'ArSonval coil will 
he described i 
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merit. For instance, for light tube treatment amt aulo-tcm- 
d'ennation work in a patient's home, it would be absurd to 
build an outfit of the power of that shown in our illustra¬ 
tions. One quarter of that power would be sufficient. For 
the physician’s office* however, where an X’Ray picture 
may h.ave to be made of any part of the body, the larger 
power is worth while, particularly as such an outfit is not 
very expensive. 

For convenience, we have divided our estimates into 
groups of 54* A - and I kilowatt* in size. The oscillation 
transformer may remain the same for all and as its cost is 
represented chiefly by the builder’s time, this item ts not 
listed. Neither js the cabinet to be described. We have 
listed only the items it will be necessary for the builder to 
purchase outright before starting construction: 

One-quarter Kilowatt: 

Transformer, magnetic leakage type *,,., --. .$ 20.00 

Rotary gap ..... ... 1 7 .50 

Condenser, six sections M $.1.00 each.,...,,,.,.--- 1S.00 

Stationary gap .. 3-0Q 

Safety condenser ...4. cl. 1 


Gne-hatf Kilowatt: 

Transformer, magnetic leakage type...... 

Rotary gap . -* 

Condenser, five sections at $4.00-- 

Stationary gap and safety condenser. „ + 


$ 6J-00 

.$ moo 
. J 7,^0 
, 20.00 
. 7.50 


f d3.00 
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Une Kilowatt: 

Transformer -..., * „$ 60,00 

Rotary ■... • i - ♦ * *»■ *■> 11, <i * *.. *. r.i.. ■,. 1 ,, »■». 17.50 

Condenser .^ i , * ■ • ■»* ^ 30.C() 

Stationary gap and safety condenser.7.50 

$115.00 

In these estimates, the transformer is quoted in the un¬ 
mounted condition. There is no need for paying several 
dollars for a mahogany cabinet that cannot be used in the 



Fiff. 75.—Cbmptae detail* flf the cabinet for l&r catfit 


outfit. The condensers are made in. tWo sizes, name!}, 
-0017 mfd. and J002 mfd. The latter are larger and 
stronger and are therefore used in the large outfits. - e 
rotary gap is the same for ali outfits as are also the station¬ 
ary gap and protective condenser. The latter is necessary 
to protect the house wiring from danger. 
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* ■ ^ahmel arc given in Fig, 75. The 
b may be const rue iccl of mahogany, oak or white wood 
stained and finished to suit the taste ol the builder or to 
harmonize with the furniture in the office. All o t the nec- 
c^ary details of the cabinet are given in the drawing and 
u is believed that further description will be Unnecessary. 

76 shows the cabinet with cover shut down and 
instruments mounted upon it: operating key, 
impedance and primary regulators* rotary gap, switch and 


Fiff. 7 S,—Tine cabinet elnard 

controlling rheostat* single pole, single throw knife switch, 

stationary gap* and inductance coil. 

Referring to Fig. 77, we have an enlarged view a t £ 
th* rabinet with impedance coil removed 
...™ mounting- This coil consists of a core 
iron wire made up into a bundle 2 in. in diameter aru 
7j/z in. long. On this core ts. placed a single winding -non 
sistinff of 700 turns of No. 14 D.C-C wire disposed in even 
layers and with eight taps taken out of the winding at t e 
last eight layers. These taps, together with the starting 
and finishing ends of h^ coil make ten leads in all to jc 
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connected with the contacts of the impedance switch on the 
cover of the cabinet. The object of this impedance ls to 
reduce the amount of current flowing through the primary 
of the transformer, when operation at full power is not dU> 
sired- The impedance, furthermore, makes it possible to 
produce some- very curious and valuable phenomena in 
connection with the high frequency discharge. 

i’he protective device, consists of two standard con¬ 
densers of the telephone type, having 2 mfd, capacity each, 


r=T>.ilt::7 


i=! 




•'T-.ZnZ 

J- ■ — - 


K. 




*Ti 




i' ig. 7 /. Mf-tliDil ci F nianiiluiK Lrip^Am-ce f’Dct 

connected in series, with the outside leads placed across the 
primary supply wires and the neutral point grounded- 
This protective device can be purchased in die open mar¬ 
ket about as cheaply as it can be constructed by the ama¬ 
teur, Us use is absolutely essential to the safety of t!iv 
apparatus and the house wiring. 

The high tension transformer is secured in the cabinet 
by means of wooden clamping pieces clearly indicated in 
the drawing. At the end of the first layer of the primary 
winding, a tap of flexible cable is soldered. 1 his will ho oi 
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great service in comiccHon with the impedance in produc¬ 
ing Stith efforts as the spray or efTluve so desired by many 

practil ioners- The secondary leads from the t^ncf-- 

make connect ion with tht: ends of a pair ,,, 
which pass through the partition artd directly qw- 
denser. Across these rods is also sec— J 
comprising two pieces of Hat 

the space between their ^__ 

The rods should he insulated from the cabinet 
partition ivhere they pass through the walls by means of 


tig. 76. — Cs-hii'cr, f hawing can t naif eng i-wj[tlita 

hard rubber or composition bushings $uc!i 
incandescent lamp sockets. These rods pas* 
through the end of the cabinet where they term mate in 
binding posts from which the desired leads may be taken. 
I he mounting for the condenser is so 

Tree circulation oi air is produced between the -- 

around thcTn,, This is essential if the outfit is to be placed 
' n Continued operation, 

f ht diagram of cnrm.ectionS for the entire outfit is 
divert in a Separate drawin-j* 
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Referring; to the illustration Fig, 7fi, we note that all of 
\he controlling switches and other parts which require ad¬ 
justment are located cm the cover of the cabinet. The 
standard wireless kc y at the left is of course placed j n 
scries with the transformer primary circuit. Fig; js, aT1 
enlarged view of this end of tFie cabinet and it shows 
clearly the arrangements of the controlling switches. Fig, 
is an enlargement of the right-hand end of the cabinet 
how the rotary and Stationary gaps are placed in 
multiple merely hy closing the small knife switch. For all 


— l K■ 7»— T]i.c cabEntt, ih^nini the npSrk ff-ap 


currents at fu-l powder or thereabouts the rotary gap is used- 
Fcr the more delicate currents Such as that required for 
vacuum tuhe treatment, the stationary gap is employed. 
Fy using the [u.TE impeda: 

a spark a 
that it may be 
pain whatever 
to the other 

starting the rotary, and cutting 


in the $ tat] on ary 
and so mild 
wEthouc any 
we may go 
i.itionary gnji, 
impedance. This 
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Fi St. 60—A sraniiaid form t?f TeiC* coi 

A form of Tesla coil avertable i n ^ 1£ op^n- 

t ■* c" qa n }]p coil 51 A 2 C-" 

a reasonable price is illustrated m rig. m " t 


- -1— ■ >L U. V. I I—S — — W B ^ q 

Udti is simple and believing our readers mig |L l ' arc L 

. . r __I^ahnng 1 NC 


build one, we arc giving herewith the specifications. 
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will give us the crashing flame shown in some of the illus¬ 
trations of the discharge., 

- inductance is placed in series with, the primary of 
^ciUaiiorL transformer or Tesla coil. This inductance 
consists of 20 turns of No. 10 bare copper wire, wound up¬ 
on a cardboard drum or cylinder* and with each turn sep¬ 
arated from its neighbors by a generous space. This wind¬ 
ing may.be done by winding two turns of heavy ct>rd in 
parallel with the wire, removing the cord after the winding 
is finished. A substantial sliding contact is mounted upon 
the wooden coil ends, as shown dearly In the illustration 
'0 ThTfl coil is of great service in obtaining reson¬ 
ance Dy tuning ine oscillation circuit. 
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primary ccmsiM* of six t*ir*s of edgewise wound copper 
^tnn \Q*£ tn inside diameter, This helix is divided into 
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two parts of three turns each, connected together in the 
rmrrdfe and mounted upon bake! it e posts on either side of 
the ctfhtral upright piece which is of wood. The secondary 
consists of two card hoard cylinders wound with a single 
layer of No. 24 double cotton covered wire, the winding 
covering the entire length of each cylinder with the excep¬ 
tion of an inch at either end. This winding must be very 
thoroughly filled with shellac, layer after layer being put 
on, and each one being thoroughly dry before the next is 
applied. The secondary coils are joined at the center and 
this point connected with a binding post which leads to'the 
ground wire. The Outer ends of the winding kad to the 
discharge rods shown in the illustration, 

A complete wiring diagram for the apparatus described 
in this chapter is given in Fig, SL 



CHAPTER XIV. 


HOT WIRE METER CONSTRUCTION. 

A Hot Wire meter is the most easily and cheaply con¬ 
structed of all practical electrical measuring devices. It 
may be used either as an ammeter, or in series with a re¬ 
sistance, BS a volt-meter, on direct or alternating current of 
any frequency, and it is the most satisfactory high fre¬ 
quency current measuring device known. 

The principle upon which a hot wire meter operates is 
the expansion of metals when heated- The current passes 
through a long, fine wire "element," which becomes longer 
when heated by the traversing current. The one end of 
this wire element is fixed stationary! while the other end is 
attached to a tcver, which acts as an "indicator." In this 
way the linear expansion of the wire causes a movement 
of the indicator which is proportional to the square of the 
current. 

The instrument here described will give very good re¬ 
sults and it may he constructed at a minimum cost. Its 
current carrying capacity and sensitivity may be varied by 
changing the cross-sectional area or material of the wire 
used. Platinum alloy wire is generally used on commer¬ 
cial instruments cm account of its high melting point, but 
lor experimental work, copper wire will very often answer 
very well. The higher the resistance and the greater the 
co-efficient of expansion of the wire, the more sensitive the 
instrument. The higher the conductivity of the wire, the 
greater the current it may carry for a given cross-sections I 
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Fif. 32.- Meter with taw rem-mrsd. 

reaches the extent of its travel. To offset * K,g 
K . V ii U Liiii: W advantage T the instrument is slow to ------ 

ihe hot wire element takes a certain amount of time to 
aMMrt ie Us final temperature and degree of expansion and 
pointer moves slowly over tfe scale. Tf ^ very fin* 
w * r * is used for the element, the action is hastened and the 
inability of the fine wire to carry any great amount of cur- 


HQT WIRE METER CONSTRUCTION 


wire should 


nrca. The temperature of tne wire snoum not go ,™ MFftai> 
because the higher the- temperature of the wire above that 
surrounding atmosphere, the greater the loss of heat 
iom ± and lienee the greater the inaccuracy of the 
wire must be determined by the current and 
which the instrument is intended. It is best to 
instrument. Therefore, the material and cross-sectional 
experiment with several wires to find which is best adapted 
to the purpose. 

The hot wire meter is absolutely '’dead-beat/' f. 
pointer does not fluctuate hut comes to an ab&c 


(C) Jeff Behary 2019 

























1 62 HIGH FfeEQUENCV APPARATUS 

rent be overcome by using a shunt across the rnelcr lerm- 
inals. 

Fig, 82 shows the meter in a plan view white Fig. £B 
gives an idea of the movements The hot wire,, is sup« 
ported between I wo posts, 2 > 2 , to which the current is 
applied. Attached to the center of the hot wire by means 
of a fine wire hook 3, is a length of silken thread which 
passes in three turns around the spindle of the pivot 4„ 
which carries the pointer. This spindle is taken from an 
old alarm clock. From the spindle, the silk passes to the 



Fig. B-3.— Movement ol iti-e I.OL ^iffl mtier 

end of a coiled spring 5 r which is, in turn, held by a low 
post, When the wire element is heated, it lengthens and 
ptrmits the silken thread to he drawn forward by the ten¬ 
sion of tine spring, turning the spindle and moving the 
pointer over the scale at the same time. 

The dimensions given in Fig. 32 are not hard and East, 
but they are good in that they produce a meter ol icstcu 
efficiency and value, Fig. 84 suggests the method o 
mounting the pi^ot which carries the pointer. The ri go 
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HOT were meter construction 


is bent up of brass strip ami the lower bearing is passed 
through the base of the meter.. 

The meter may be covered with a suitable case, pre¬ 
ferably v { wood if the instrument is to be used on high 
frequency currents. The mechanism is, of course, covered 
by the case which has an opening cut in it to show the 
scaTc, The latter should be made as the instrument is 
calibrated. If no standard meter is available for calibra¬ 
tion, the values may be placed on the scale with fair accur¬ 
acy if a bank of 16-^andlepower carbon lamps is available 
on a 110-volt circuit. Each lamp takes approximately y 2 




Fig. g-f.— -The Meier pivnt. Show jug [pr CilitriLion 

lra P- and by adding one lamp at a time and marking the 
scale in half ampere divisions, a fairly correct scale will be 
the result. Various shunts should be experimented with 
during the first tests in order that the correct one may be 
permanently connected across the binding posts of the 
meter. Tf the meter is to he read from 0 to 10 amp-, a strip 
of German silver ^j-in. wide and in about No. 2S to JO 
gauge will be approximately correct. In testing, turn the 
current on in gradually increasing amounts until 10 amp. 
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HlGtl FREQUENCY APPARATUS 


pas? If tht pointer does not describe a full-scale deflec¬ 
tion, cut 3 narrow strip from the shunt and try again. 
Continue this paring operation until the needle sweeps to 
the end of the scale when the full amount of current is 

passing. 

For electro-th crape ut it purposes, the meter will require 
r> heavy shunt as the current is measured in mi hi-am pe.res 
or thousandths of an ampere. The most practical scale is 
one reading from 0 to 2000 m.a. (or, 0 to 2 amps.). 

The adjustment for zero is effected by turning tht 


ftJM 




FJ(. AS.—Tlte mettf in it* tiie 

spindle 4, 'within the coils of silk thread- This is a dainty 
operation but patience is rewarded by success. The t rea 
will give some trouble owing to its propensity for a s ° r . 
ing moisture and changing its length in consequence. 
only remedy is either to seal the case hermetically or, ct 
ter still, to Use a length of the fine tinsel know n ss & 3 
nometer suspension " This may be obtained from a m * f 
of high-grade instruments if ths builder ia fortunate m 
being near one. The material is exceedingly thin and nar¬ 
row phosphor bronze strip- 

The hot-wire element should be left just a trifle stack. 
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hot WIRE METER CONSTRUCTION 165 

Under no circumstances should it be taut. Before calibrat¬ 
ing the instrument, the wife should be "aged" by heating 
it to its maximum several times and permitting the pointer 
to come back fully to the zero point. This will lessen the 
variation from zero., 
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CHAPTER XV. 

NOTES FOR THE BEGINNER IN ELECTRO¬ 
THERAPEUTICS, 

This chapter is intended, as its name implies, for the 
physician who feds a growing interest in the possibilities 
of electro-therapeutics but who knows very little of the 
subject. The discussion, therefore, opens with a descrip¬ 
tion of the electrical apparatus in order that the fay reader 
may understand the reference to the various instruments 
in the latter portion of the chapter. 

The Transformer*—The alternating 1 current taken from 
the house lighting circuit at perhaps 110 volts is passed 
through 1 suitable controlling switch to the primary of the 
transformer* The function of this device is to change the 
intensity or voltage of the current from that suitable for 
lighting lamps to one many hundred times higher. The 
principle of the transformer has already been discussed in 
these columns, but for the benefit of the lay reader it may 
be said to be briefly as follows: When an alternating cur¬ 
rent is made to flow through a wire, a similar current will 
be produced in a second wire placed beside the first but 
having no connection with it If the two wires he wound 
into coils and the coils placed side by side, the eilect is 
greatly enhanced, and if a mass of laminated iron be placed 
within the openings in the coils the effect shows a very 
marked increase. This property of the alternating current 
is known as ^induction" and the current produced in the 
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second wire is i^aid IO be induced by that in the first. The 
vnltage pf the current induced in the second wire as in 
.Sir ret proportion to the ratio between the number of turns 
of wire in the first and second coils. Therefore, if the first 
coil contains one hundred turns and the second coil one 
thousand turns, the voltage induced in the second coil will 
be ten times that applied to the first. Accordingly, let us 
assamc that in our transformer there are one hundred turns 
of wire in the first coil or primary, as it is called, and thirty- 
five hundred turns in the second coil or Jrcom/ary fj wc 
impress a voltage of 110 on the primary we shall have a, 
voltage of thirty-five times 110 or 3850 volts at the second¬ 
ary terminals. 

Th is high voltage makes it necessary to employ highly 
specialized methods of insulating the windings of the trans¬ 
former for the tendency of the very high potential current 
is to leap through the air for a fraction of an inch or to tear 
its way through even the best of insulators unless ihey 
present sufficient resistance to its passage. 

We shall next See how this high voltage is applied to 
the operation of the apparatus and what measures are taken 
to safeguard the patient from the dangerous current. 

Wr have learned that the alternating current, after 
entering the apparatus within the instrument case, is trans¬ 
formed or stepped up in voltage to a value perhaps hun¬ 
dreds uf times as high as that at which it entered the in¬ 
strument. This voltage would prove dangerous or iatal 

under certain ci rc urn stances ]fit wer*: applied to the body of 
a patient in, its existing state. Before it can be □sed, there- 
iore, it must be converted to a current of very big^i fre¬ 
quency, i. one -which changes its direction of flow hun¬ 
dreds of thousands or perhaps even a million times per sec¬ 
ond. The astonishing characteristic of such a current h 
that it may be applied £o the human body in quantities 
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which would provr fatal :if the current were of the com¬ 
mercial frctjurncV. 

The Condenser and Oscillatory Circuit.—Tracing th<> 
course of the high potential current as it leaves the second¬ 
ary of the transformer, we find that it passes into a device 
called a condenser. This piece of apparatus consists <>f a 
number of shcels of tinfoil separated by plates of mica or 
glass. The JoiE sheets are supplied with lugs projecting 
alternately first from one side and then from the other as 
the foil and mica plates are assembled. The alternate lugs 
are soldered together on each side and to these joints the 
wires from the transformer are fastened. Passing from the 
condenser we find the current Rows through the primary of 
another transformer, but one without an iron core, and 
finally across a spark gap and back to the condenser. 

The condenser acts as a reservoir for the current, 
which stores up as a charge on the plates until the tension 
becomes so great that the current leaps across the spark 
gap ui a crashing discharge. This discharge is not com¬ 
posed of a single spark* as appearances would seem Co indi¬ 
cate* but il comprises many separate discharges which 
surge back and forth across the gap with a motion which 
may be likened to that of a swinging pen do I uni. When 
the energy is finally spent the discharge would naturally 
cease, hut during all this time the condenser is a^aim re- 
ph'rushing its supply from the high voltage terminals of 
the transformer and as soon as one discharge has died 
aWa Ff there is another charge ready to take its place. All 
°f -hf-s happens perhaps in the ten thousandth part of a 
second or less. 

The oscillatory discharge of the condenser n cross the 
Sap seli up a current of very hiRh frequency in the circuit, 
which includes the primary * second transformer in it r -is 
previously explained., Obviously, ihcreior^, it is only 
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NOTIL5 FOft THE BEGINNER 


ncCCSMTJ to plate wflhln this printiiry a secondary coil 
having n F,uitftbk niimbur nT turns of wife in order to obtain 
a high frequently current of any desired potential. There 
nD v iec trica.3 connection between the two m the case of 
rertatti form* of apparatus and, owing to the fact that 
nothing but the current of high frequency would induce 
another current in the secondary of this transformer—due 
I a the absence of an iron core—there is no danger whatever 
ci the patient receiving a shock of low frequency current 
from the secondary terminals. 

The gene ration oi the high frequency current having 
been explained, the method of adapting It to the various 
electrodes and their uses will next be considered. 

Disregarding lor the moment the effects ot the various 
frequencies upon the body, we may turn our attention to 
the broad classifications given by the manufacturers oi 
apparatus to the currents produced. 1 he classes are in the 
main but three; the Tesla or high potential current, the 
D'Arsonval or medium potential current, and the thermo, 
or as it is sometimes called, the diathermic current which is 
of compars Lively tow voltage as high frequency currents go. 
In order that the respective uses of the three currents ma> 
be the more fully understood, it is proposed to treat them 

under their proper headings. 

The High Potential or Tesla Current— This current 
is that taken from the terminal of the post which tops tne 
high frequency apparatus and it is generally apphe ■ 
Through it vacuum electrode of glass which is held m an m 
seated handle of suitable form- The application Is quuc 
without pain, and, in fact, without much of any sensaiLcr> 
other than grnclc warmth* unless the electrode is 1 te 
horn the Sikin in which case the resultant sp?nk is rat ef 
painful. Th t re fore, one of the first points for the operator 
to impress upon hvs mind is the fact that the clecim c 
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should never be applied or taken from the patient without 
i Fie opera (nr placing his own hand upon the glass to divert 
(he current from the patient. 1 he entire success of the 
c Lee tro-th crape title treatment may be said to rest in the 
practitioner first of all inspiring- confidence in bis, patient, 

The most pronounced physiological effect of the high 
voltage current is shown in the increase u£ blood supply 
the part under treatment. This resuks in an improvement 
in The Jocyl nutrition. Other characteristic efforts are an 
increase of heat locally without a rise in the body tem¬ 
perature, a marked increase in excretion and secretion, and 
a general effect which may be either sedative or stimulat¬ 
ing accordingly as the current is higher or lower in 
frequency. 

In at least one particular can the vacuum tube appli¬ 
cation he said to be the direct opposite to the low voltage 
or D Arson val treatment. The effect of the vacuum tube 
treatment is to increase the arterial tension when the tube 
is passed up and down the spine, while the auto-condensa¬ 
tion treatment with (he D p Arsonval current is exceedingly 
efficacious in reducing the blood pressure. The pertinent 
fact here is Eo note lliat in cases of artcriorscJerosis* the ap¬ 
plication of the vacuum tube to the spine should never be 
n:ade. However, where the blood pressure is found to be 
normal, this treatment is of great advantage in producing a 
general tonic effect upon the system, particularly if a mod¬ 
erately low frequency is used. 

In cases of alopecia and other diseases of the scalp and 
skin the vacuum tube treatment has been found irtvalliable- 
T ht treatment has received a large amount of publicity 
under the misnomer of f ‘Tbe Violet Ray," and so far has 
this misleading advertising been carried [bat the treatment 
Has frequently been condemned as quack. Tht violet my 
part of the proposition is simply a fascinating and perhap 
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n^Sterious-sounding trade name which was undoubtedly 
coined as a result of the appearance *f the vacuum tube 
when the current is passing The interior is filled wiLh a 
purplish blue Eight which has lead ro the conception which, 
while it makes no claims definitely, leaves the uninitiated 
under the impression thar the treatment is in some way asso¬ 
ciated with the famous ultra-violet rays ol Finsen. The fact 
of the matter is (Hat even though there were an appreciable 
amount of ultra-violet Eight generated within the lube fas 
h probably ihc case), the glass walls are practically opaque 
to the ray and Its passage to the patient would be stopped. 
However, beyond the mere fact that this slight deception 
has lowered the dignity of the treatment and has made it 
a name almost as com man as that of b. patent medicine, the 
incident need not concern us. The merit of the high fre¬ 
quency current properly applied is now definitely estate 
lished beyo:ifi question, and the physician who first learns 
its powers and then uses it honestly is sure to derive ever’ 
lasting satisfaction from the treatment. 

T Fie treatment has met with the most encouraging suc¬ 
cess in the stimulation of the growth of hair on heads 
not hopelessly bald, and I he experience of a number of 
prominent workers goes to show r tEiat even gray hair may¬ 
be restored to its original color through a perfectly natural 
process. While success has not come in every rase, still 
the results arc so encouraging; that the writer believes he 
justified in stating that this treatment offers a distinct 
opportunity to the scalp specialist who is willing to apply 
F 11msv ' r with ihc same diligence that he would bestow upon 
fi m unfamiliar but promising drug. The eft eels of c tic 
i^ea: ment arc cumulative, and in stubborn cases patience 
t* necessary, Icir while the first few treatments d» not per- 
^ a P a have the desired effect, the cumulative characteristics 
come out after persistent administrations. 











CHAPTER XVI. 

PLANT CULTURE WITH HIGH TENSION 

CURRENT. 

There appears to be a decided Scarcity of data cover¬ 
ing; the process of plant culture through the agency of elcc- 
Iridtv* The contributions on the subject have been any¬ 
thing but specific in nature and this is due/ in part, to the 
fact that most of the experimentation has been carried on 
by private investigators who, for various reasons, do not 
seem disposed to make public the results of their research. 
In this country, the greatest progress has probably been 
made by the agricultural departments of several schools 
and colleges, and it is to the excellent bulletins from this 
source that the author is indebted for much of the data 
that led Lo some private experimentation. While the pres¬ 
ent discussion is based upon this experimental work, the 
author docs not wish to pose as an authority on the subject 
and the remarks herewith are offered in the hope that they 
may lead to some private research on the part of the 
readers. An interchange of ideas and experiences is invited 
and it is felt that such a policy will be conducive to a 
broader presentation of the subject in later editions of this 
book. 

While tlie art of electrooulture is almost wholly in the 
experimental stage, still it may be said that the experiments 
are productive of really practical results and tFie apparatus 
necessary For their performance is not expensive, providing 
the investigator is content to begin on a small scale. 
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HIGH FREQUENCY PLANT CULTUKIt 1 H 

There are several methods by which plant life may be 
stimulated with the electric current and, in treating of the 
subject, the author will outline these method* briefly in 
order that the detailed descriptions of the equipment neces¬ 
sary in each particular case may be made clear. The con¬ 
struction of the apparatus involved will then be covered 
and i r will be optional with the experimenter whether he 
constructs his apparatus or buys certain parts of it ready- 
made from manufacturers. The latter course is desirable 
En many instances as many instruments are rather difficult 
of construction and tun be purchased ready for use almost 
as cheaply as they can be made tn the home workshop. 

Electro culture Methods.—The methods by means of 
which planr life may be stimulated with the electric current 
may he divided broadly under two headings: one. in which 
the rays from an electric lamp are permitted Co fall upon 
the area under cultivation, and the other, that in which a 
high potential current is sent through a network of wires 
stretched over the plot of ground. This latter method may 
be jurther subdivided into two basic headings: One in 
whic’t a high tension direct or low frequency alternating 
current is sent through the wires and r the other, that which 
employs a^hsgh potential, high frequency current. The 
armor ss simpler and productive of very good results ; the 
atter is the mare effective and, in. some cases its results 
havc spectacular. 

, J ^ rcIjr because the high tension discharge method was 
e Ui:Uv ^ 11moat encouraging results En the personal 
* ™° tllc Author this method will be discussed first 

+ _ T 1 ^ not c ^'med that this is the right or even the 
ituhe f 111 ^ U simply H worked " where others failed 

Prejudiced thereby, m<hVid “ al lnv,Mti e i,tor wht> is naturally 
j -Cl under investigation was a bed of lettuce, 
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10 [*et wide by 20 feet Song;, This was situated across a 
yard and 50 feet from the companion bed used for purposes 
of comparison. The two beds were boxed in with lumber 
and topsoil was mken from the same load for each: in J ac t 
the conditions were as nearly identical as it was possible 
to make them. Four posts were set tip at the electrical 
bed, in the corners of the plot as shown in Fig. $6. At a 
distance of a feet from the ground, ten wires were spanned 
from cross-arms attached to the poles. The wires were 



Fig 1 - owing &pan oi ivirei in c.isrry iht • i^h [tjtsicm cisrrent over j pioE Qf 

ETnund ra -which Emilia are to be ciffLiffltcd 

carefully insulated with two porcelain cleats in series at 
the end of eaqli wire and a common lead connected the span 
'■■f wires at one end as shown in the ilhistration- A ground 
• omicctlot! is made by means of strips bf galvanized iron 
ehkC.ken wire* 3 buried in the earth beneath the bed. 1 he 
aerial conductor is brought to a small shed or other shelter 
o: r n ge d neat th e bed under c u 1 ti vat Eon and in t h is shed 
the high-tension transformer Is pFaced- The power wire? 
irnm the electric lighting csrciiLt are carried to the trans- 
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former shed and a switch is conveniently placed both at 
the sited and at th p point where the wires leave the house 
or pole. 

Caution. Must Be Observed,—The utmost care must be 
usrrf to prevent the possibility of persons coming in con¬ 
tact with ibe span of wire over the bed, or F indeed with 
either wire, leaving the transformer secondary, as the volt¬ 
age delivered at this point would produce a dangerous 
shack. To afford a safeguard in this particular, a fence 
should surround the plot and a contact be arranged at t hr 
gate in such manner that when the gate is opened a bell 
will be caused to ring and this will remind one 
current off from t ht transformer before entering 
i J.tS d&viCL is not difficult to design and in fact it miv -coil - 
SLSt of one of die familiar release pushes such as arc used 
on door jambs. 

The transformer used by the author delivered a poten¬ 
tial of 10,000 volts and was rated at kw, The construc¬ 
tion was of the closed core variety and the instrument was 
immersed in oil to assist m cooling as the runs were from 
S to 12 hours daily. Such an instrument can be purchased 
iOr a small sum from manufacturers of wireless telegraph 
a PPai>_tup and the experimenter is advised to buy one out- 
rig L The necessary details are given, however, so that 

*he ambitious worker nia y try his hand at the job if his 
courage is good. 

Construction of the Apparatus.—-The transformer to be 

fl , P , C^r , K | t J _ _ 

s generously proportioned in order £o provide 
^ine insulation and radiation surface. The constructional 
i iff!, ~u° T 2 lratl5l °r[ncr to operate on rhe usual 60-cyde. 

° s ^Prdy are given herewith and in the fufj-page 
" i" VOr kcr ' y ^l n °te thnt data for 25-cvde and 125- 

afC also. The 
20 volts are appended ns wctL 
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tip alternately in piles until each has assumed a thickness 
of 2 inches, after which end pieces are fitted in the apace? 
kft in the ends of the piles as shown in Fig, 87. Friction 
tape should he wrapped around the pieces of iron to hold 
them in place. 


The primary coil consists of 350 turns of No. \2 D,C C 
magnet wire wound upon a form which will give'the open¬ 
ing in the coil a diameter of 2 inches. The primary may 





Rre. *7. is «j* «s.-n„ jil , sf tht tl|k PM**, 

remuvnd'f inches and after it has been 

Th fmTl ^ orm ^ should be carefully taped. 

16 JOOO turns'ofv™ WOlJnd in 2 aection - eac!l containing 
have an on ■ 1 enameled wire. These sections also 

T-laccd ov*r in <liaTT,etcr ^ permit their being 

° nC lt * * h * «re r The winding i* in 80 
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la vers and has 200 turns to each layer. A strip of oiled 
paper 2 inches wide separates each layer of wire from its 
neighbor and as the ZOO turns will occupy a space of ap¬ 
proximately l Vl inches, it is obvious that a space of $4 
inch will be left as a margin on each side of the paper. 

The starting- cod of the winding of each section i* sol¬ 
dered to a-Strip of thin copper ribbon which extends beyond 
the edge of the coil. The finishing end is likewise con¬ 
nected to a piece of ribbon which should come out on the 
opposite side to that of the starting end. The final layer 
of wire is covered with several thicknesses of the oiicd 
paper to afford mechanical protection. The two sections 
of the 'secondary are to be wound in sue!) manner as to 
permit the current to flow in the same direction around the 
core when the two starting- ends are joined together. 

The primary and secondary arc to be assembled upon 
the core as shown in the drawing- and the secondary sec¬ 
tions are insulated from each other and the core by discs of 
heavy fibre. The remaining; core irons may then be placed 
in position and the core clamped between wooden pieces 
as the drawing; indicates. Pieces of flexible wire are joined 
to ibe secondary Scads and the entire transformer is then 
placed in portion in a sheet iron container made oil tight. 
Wires leading from the secondary aizrt from the primary 
art brought to suitable terminals in the Cop o( ib^ trans¬ 
former case. The case is then filled with transformer oil 
until (he transformer is well covered. It is believed 
that the drawings will make the details clear and that fur¬ 
ther description is unnecessary, 

It is r of course, understood that the line wires supply¬ 
ing the alternating current id sixty cycles at 1 10 volts arc 
connected with the primary terminals white the secondary 
terminals deliver a current at approximately 10,000 volts to 
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the span of wires over the plants to be cultivated; that is 
to say, one secondary wire leads to the overhead wires 
while the other secondary terminal is connected with the 
ground. 

Actual Results Obtained.—A most interesting report 
on elec (reculture experiments was made recently by Mr. T. 
C Martin at a convention of electrical men and from this 
report it may be deduced that, rjf all the processes by 
means of which plant liFe may be stimulated, the one em¬ 
ploying the high frequency current as it fundamental prin¬ 
ciple is the most successful by far. 

The experiments mentioned by Mr. Martin were car¬ 
ried out at The Moraine Farm, a few miles south of Day- 
ton, Ohio, and located in the celebrated Miami River Val¬ 
ley. The experiments were promoted by F. M. Tait, 
formerly president of the National Electric Lamp Associa- 
tion, ami M-sre in the immediate charge of Dr. Herbert G. 

Dorsey, whose work in this line has long been worthy of 
note. 


.in s re- 


"In preliminary tests, according to Mr, Martii 
port, says The Philadelphia Inquiry 1 'small plots were 
parked off for exposure lt> different hinds of electrification. 

° insyre that the soil of one plot was not better than that 
*7 * no ^ her - lop earth was collected, mixed and sifted and 
then was hid to the uniform deplh of seven inches over 
lhe ***** *™. iJ To quote further: 

0 , r Cl Flot ho. 1 was buried a wire screen. 

inched f 0 ^ EOt ' vas 3 nqtw ° r ^ of wire, stretched about IS 
ihe ' ™? ground. Connecting- the network above 

tenn^ r0t Ttq E ^ G below were several wire an- 

7' l e ^‘ r€tT1 ' va S connected to one terminal of a 

t * ie network lo the other. A transformer 
chanri 3 alternating current up to 5,000 volts, 

“ W>0rfen W tin-foil and *I ass pbto. which ilia- 
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charged through a primary of the coiL Atom |30 watti 
were operated for an hour each morning and evening 

' Plot No. 2 was illuminated by a 100-watt tungsten 
lamp with a ruby bulb. The light was turned on for three 
hours daily beginning at sundown. Plot No. 3 was illum¬ 
inated (he same way, except that a mercury vapor lamp 
was used. No. 4 had no artificial stimulation of any kind, 
being intended as a comparison between electrically ex¬ 
cited plant growth and that of natural conditions. 

ri In Plot No. 5 was buried a wire network connected 
to the terminal of a 110'volt direct current. The positive 
terminal was attached to a small sprinkling can with a car¬ 
bon electrode in its center. The can being filled, the water 
was subjected to electrolysis for several minutes. The plot 
was then sprinkled from the can, the theory being chat the 
current might flow from the can, through the streams of 
water to the soil. 

Plots Nos. 6 and 7 were sub-divided into Four indi¬ 
vidual boxes, two feet square* separated by porcelain in¬ 
sulators and arranged with carbon electrodes at each end. 

To these electrodes were applied both direct and alternate 
mg currents. 

After radish and lettuce seed had been planted and 
germi tint ion had begun, the various methods of electrifica¬ 
tion were tried with extreme care. The result of the cx- 
perimeiUs showed that the plants in Plot No. 1 grew in 
e\ery instance, far more rapidly than those itj the other 
Jtds and more than double the normal growth as shown 
m ™ unelectrified bed- ,f 

The comparative resuUs obtained with the various 
processes may be noted in the table which follows, and it is 
interesting co Q bser^e rhat the high frequency current from 

i esla coil takes the lead from the standpoint of weight 
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of the edible port tor of both radishes and lettuce ^ra*n 
under its influence' 


SlJiahel ftfn jdantn Itlttted tt 
randc-i^O = 

Plot i 

Plot i 

rsoi 3 

T tilt. 
Cuil 

R.uljy 

t-iabt 

At e rtnry 
VljMF 

To fa 3 plant weight, A'rams... 

,... 

13750 

109.50 

Edible portion, grants, „ ,,.... 

- * ., 139.59 

57,40 

40.90 

Edible portion, per cent..,.*. 
Tops and leaver, srami.,.**. 

.... 51.15 

41.65 

37.34 

J20.50 

75,70 

65.90 

Tops and leaves, per cent,.,. 


54 .92 

60.18 

F^CWtSi gf 3 IT 13 n ■ a h a a a b d ■ ■ ■»■ + ' 

.... 9.30 

4.70 

3.30 

Roots, per cent...,, „ + .,. r . T . 

rain 3k^Q 

3.43 

2.48 

Lettuce (ten plants selected 

at 


random } j ^ 

... 67m 

57.60 

56.60 

Edible portion, Rrams.. 


57.30 

50.20 

Edible portion, per cent ...,,,, 

.... 90.59 

89.92 

as. 85 

Roots, grains .....__, *,. T , r . 

. . * 6.30 

5.30 

6.30 

Roots, per cent. _____ 

.... 9.41 

10.08 

11.15 


Plat A 
Na*- 
th*1 
180,00 
79.40 
44,11 
95,00 
52.77 
Sj60 
XI2 

46,10 

41.80 

90,67 

4,30 

9,33 


Pttrt S 
EL tt. 

7S.SU 

31.00 

3949 

41,50 

55.66 

6.00 

4.85 

31.30 

23.33 

92.10 

3.10 
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CHAPTER XVII. 


HIGH FREQUENCY PLANT CULTURE. 

High Frequency Cultivation .—The successful genera¬ 
tion of an electric current, at high potential and high fre¬ 
quency offers a problem not easy of solution, particularly 
if this current is to be put to practical use for long-con 
tinned periods of time. While there are several methods 
of producing the current, only one will be considered here 
as the others are deemed impractical for amateur use. 

The generator to be described is designed for hard 
duty. The complete apparatus comprises a transformer, 
condenser, spark gap and an oscillation transformer. In 
the construction of the apparatus, a fairly complete electri¬ 
cal knowledge is essential. The high-voltage transformer 
must be carefully made and properly insulated, while the 
accessory apparatus requires not a little mechanical skill 
for its successful completion. Once constructed, however, 
the operation of the outfit is a simple matter and quite 
'within reach of the average fruit or vegetable grower. 

In order to simplify the explanation, the description of 
the tran^iormer will be divided into sections, each bearing 
the. appropriate heading. 

In accordance with the inevitable policy of this book, 
e data for transformers of various frequencies are given 
* full^pige plate appended. The description is for 
1 5 -c>cle instrument, and, as the construction of the 

° 15 &a tne, a repetition would be superfluous. 

, . instruction of the Core.—The core is composed of 
in s cet iron or preferably silicon Steel which may be 

182 
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obtained from transformer manufacturers,. The sheet met*l 
15 eo be cut into strips according to the specifications given 
in Fig. 90. The 2 by 6 inch strips are divided 'mto two 
piles of 130 pieces each and these strips arc assembled al¬ 
ternately with the ends overlapping t%vo inches. The 
by 6 inch strips are nej;t divided into four piles of twenty 
each and these are assembled alternately alsn. These 
packs are then to be placed above and below the assembled 
piles as shown in Fig, 92 eo break the sharp corners. The 
piles are then wound tightly with tape and finally covered 
with several layers of press-board, preparatory to winding 
the primary and secondary. 

Winding the Primary and Secondary.—The primary 
is wound on one leg of the core and the secondary on the 
other. The two cores arc then joined in a complete mag¬ 
netic circuit by the end yokes as shown in Fig. 1. The 
primary winding consists of 123 turns of No. 10 D.C.C 
copper magnet wire wound 25 turns per layer and five lay¬ 
ers deep. Between each two layers of wire* a turn of 
press-board should be taken. The first and last turna oi 
wire are held in place with loops of strong tape placed un¬ 
der the winding and drawn tight a^ter the turns are in 
place. No shellac or other paint is used on the winding as 
the coils are to be immersed in oil when the transformer is 
completed. 

The secondary winding is in two sections, each con¬ 
taining 4200 turns of No. 28 enameled magnet wire, making 
8400 turns in all. The wire is wound in layers about jn 
inch wide and separated by a double thickness of niJe 
paper between each two layers of wire. The pspei shorn 
bt 1J4 Inches wide In Fig. 95 Is shown tbe method oi 
clamping the core leg in the lathe tor winding. 

Eefare starting the winding, a strip oi thin copper rib¬ 
bon is cemented to the insulation as shown in Fig, to 
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$9 ia lfl- isicluii-v-e.—The iitnaFDrmrr *.**ernblrst am| detail* 

The transformer placed in a container of ivood* lined 
^wtli ?inc as shown in Figs. 101 and 102; whtch give the 
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fln d the regaining: core strips interleaved in place to com¬ 
plete I he magnetic circuit. 

The reader is referred to Figs. 99 and 100, for the 
unting' the transformer. The core is gripped 
clamping strips of hard wood and bolted to 
material- The primary and 
conducted to upright pill 
rod running through the 


3-3 
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m HIGH FREQUENCY APPARATUS 

proper dimensions. In the cpver of the container are bored 
font holes to pass the terminal rods. 

When the transformer has been placed in the case, the 
fatter is ftEled with transformer oil to within an inch of the 
:op and the cover fastened down with screws. The addi¬ 
tion of substantial handles at the ends of the container 
completes the work on this portion of the apparatus. 

Construction of the Condons erv—ln the design of the 
condenser for our purposes, one or two primary requisites 
have constantly born borne in mind. The condenser ia 



Fa#. IPJ.—Tilt coisdenMT complete BllGWtnr melhud of MnritClian 

subjected to practically continuous use for several hours 
at a time and it is obviously essential that ample raduition 
surface be provided in order that the plates may remain 
cool. Coupled with this highly important point may be 
mentioned the importance of eliminating sdl rQrona or 
brush leakage around the edges of the tmfoEJ plates. 
These requirements are ordinarily met with in an oil 
mr rsEjd condenser, but the latter, to be efficient, should em¬ 
ploy only oi 1 as its dielectric and such a condenser presents 
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constructional difficulties net easily conquered hy the ama¬ 
teur workman. As the next best solution of the problem, 
the design for □ glass plate condenser of Large heat-radiat¬ 
ing surface and of substantial construction is offered in this 
chapter 

For its construction the condenser will require 120 
plates of glass £ by 10 inches of the kind Used for photo* 
graphic negatives. Old plates of the latter sort may be 
purchased cheaply from nearly any photographer and they 
serve the purpose ailtnirably. The first step is to remove 
the emulsion coating- cn each plate by soaking it in hot 
water and scraping with a putty knife. The plates are 
■hen to be dried thoroughly and divided into four piles of 
30 plates each. The complete condenser consists of four 
units, of 30 plates each, connected in series multiple aa 
shown in Fig. I03 P and in order to make the description 
.clearer the steps in idle construction will be given for but 
one of the four units, which are alike in every particular. 

A good grade of varnish gold size is procured and 
placed on the work-table with a good sort brush about an 
tneb in width. Tinfoil of the grade used by florists may be 
procured in pound packages containing fonr Or five Strips 
Oi foil six me he s wide and perhaps 4$ inches long. The 
f-Jd is to he cut up into pieces 6 by 8 inches in size, neatly 
■ attened and separated re a fly to be applied to the glass 
.if.es, which should be arranged in a pile on the table. 

J ^ . at ' amoved from the pile and given a quick, thin 
coating qe the varnish r‘ whidl dries in twenty minutes in 
ic open atr) and a sheet of foit immediately laid upon it* 
.rr emg taken to sec that the foil is accurately centered 

C P a * e ‘ m *y be forcefE into smooth and dose 

! j l " e ^ as!5 wilh the aid of a wad of cotton 

f * ''” ri _^ piece of soft doth to make a. sort of pounce 
dauber Star fin? at the center of the foil sheet lad 
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carrying the rubbing proems toward the edges with a cir- 
cutar motion, the workman will he able to force the foil 
into what is practically absolute contact with Lhe glass, and 
at the same time cause the Surplus of varnish to exude 
from the edges. 

The plate is then turned and coated on the other side 
in exactly the same manner; the process is repeated with 
each of the thirty plates in each of the four units until the 
i ?n mTates have been coated, 1 he lot may then be laid 
ry in a warm room for several days. When this 
accomplished, each plate is to have its edges 


it* d*st 

V/i inches in 
may be 
prevent 

glass 


Fis- UML—Ont Kdkin of condimer — ld ' ,r - H 
dipped into melted beeswax 
order that the edge of the tinfoil 
thoroughly coated with the wax. 
the corona or brush losses So frequency 
plate condensers. 

The rack in which the plates are to be mounted rna> 
claim our attention. Its const ruction may be noted 
104, which gives a perspective view oc the complete 
unit. The reader will see that the support comprises a 
baseboard and cover of wood separated by two end pieces, 
, plates slide in grooves Formed by }A-iuch square: strips 
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HIGH FREQUENCY PLANT CULTURE m 

of wood nailed to the base and cover. A bar of inch 
by i inch copper runs across from one end piece to thr 
other on either side amt affords a means of connecting the 
many plates in muJtEpic. This connection is accomplished 
by means of the special contact leads shown in Fig. 105. 
These leads are merely pieces of lamp cord tipped at one 
end with a lug" and at the. other with a contact made from 
a piece of spring brass ribbon bent into the shape shown 
in the drawing- The object of the contact is to establish 



Fjff, 105. ^pripf; icirtfi^ctflT an:! fnr CGnffSrlSCT 

connection between both plates of tin toil when the spring 
is inserted. 

In making the connections to the bars on either side, 
jhe contacts are alternated in order that the plates may all 
be m multiple. That is r referring to Fig. 104, in starting to 
insert t^e contacts, on the one side the first contact spring 
between the first and second plate; on the other 
Bl .* COn l acl would be between the second and third; 
returning to the nearer side, the second contact is inserted 
ween the third and fourth plates, and so on until a]] 
ave cen put in, place. The concoct with the first and last 
,, ,f rc Cpur5e made by inserting the clip between 

m '° l the wooden end piece, placing o small sheet 
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of glass between the spring and the wood to prevent the 
metal coming into contact with the wood. 

When the four units have been made as described 
they arc to be Connected up as shown in Fig. 10.1 ah^ ™' 
neettng leads being strips of copper ribbon, 
up will receive due attention when the rest 
has been described. 

Const ruction of the Spark Gap,—Perhaps no one por¬ 
tion of the high frequency apparatus is more likely to give 
trouble and to require frequent attention than is the spark 


F-S 3 2£k —5rit-caalifl|f nfl-ark gap- 

grip across which the condenser discharges. The discharge 
is accompanied by heating effects which are in themselves 
troublesome* and while the ordinary stationary iorm of 

satisfactory service tor s. time at [east, still 
m.-uessfu] operation is hindered as f Eje sparking surfaces 
t>etomc heated and pitied. The gap to be described has 
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proved its value in actual practice and, -whale it may appear 
to be unnecessarily complex in design, still lEtc many points 
of advantage are only brought out through the construc¬ 
tion of a substantial and more or less massive affair. 

With reference to the side elevation and plan views 




Sojjfi 

/ram treisrixf 


u - / — 1 

Prfcrfof be&frng 


Qcfcif &/ rufar 
and ifio/r 


8rate jcum&fc 
LCddsTdimn — 
Caj/sdj? 


jnrx/jf ivdss 


■Sieftc/jj/r 


&4/ad or brush <tAe/d&- 


i[J lC'7 r Details of tSit Eyark £□.]» 

d to rot: ; te <n opposite directions at a fairly rapiJ 
speed. Hie rotation serves the double purpose of 
presenting a fresh sparking surf a ce^ and therefore 
ne ' to tlie point of r.liscbargc* and in establishing a 
current of air directly upward and between the 
? Sur ac? s r due to the surface friction of the periph* 

,V SCS - e ^ Ek:ct wf this current of air is to as* 

e wiping out of any arc which may form during 


mounted upon a substantial framework 
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.imS base of dry wood which has been painted with or pref 
m hto boiled ip paraffin wax. The discs art mounted upon 
sh-Ets of 3^-inch Steel and secured to the latter by means 
of braes bosses turned up and drilled [o a snug fit ort the 
When the final assembling has been done the bosses 
ar r pinned to the shaft and la the disc, thus insuring the 
permanency of the construction. The final operation is 
to rake 3 finishing cut off the periphery of each disc with 
the shaft held between centers in the lathe. 

The details of the bearings are given in the enlarged 
drawings, Feg. 107, The reader will note that the bearing 
proper is a journal of brass tubing reamed to hi the shaft 
nicelv. The bearing support is a casting with a hole cored 
through it to take the journal. Slots in the feet of the 
bearings permit the distance between the discs to be varied. 

When the various parts have been finished, the bear¬ 
ings are located on the framework as shown in the plan 
drawing and ihe journals slipped over the shafts. A piece 
of cardboard is then forced over each end of each journal 
after the latter has been propped up inside the bearing 
With bit?, of ivnod. Melted lead is then poured into the 
opening at the top of the bearing and when cold it will 
hold the journals in perfect alignment with the shaft. The 
bearings may then be removed and a small hole drilled 
down through the lead and brass to afford a passage for 
oil to the &ha[“, The addition *>f an oil cup stuffed with 

" w ^ck complete the bearings, which may be repined on 
the frame. 

The shafts arc belted together with rubber belting 
crossed to make the discs turn in opposite directions. The 
driving is accomplished by means of an electric motor 
belter] t D a pulley on one shaft. 

Tb<« current Es conducted to the discs through wire or 
brushes bearing upnn the smooth bosses, shown 
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j R thc pl aT1 view in Fig. 106. The details of the brush 
holder are to be seen in Fig. 107. 

The discs should rotate freely and quietly when the 
motor is started. If the oil cups are properly fitted, thc 
^ap should he capable of an all-day run without trouble 
developing The adjustment of the gap will be considered 
fn due time, when the instructions are given for the oper¬ 
ation of the completed apparatus. 

The Oscillation Transformer,—The reader has been 
told of the construction of the transformer which steps the 
commercial lighting current up to a potential of several 
thousand volts, thc condenser which stores up this high 
voltage, And the spark gap or discharger across which 
leaps the stored-up current in the condenser. The dis¬ 
charge of thc condenser across the gap sets up electric 
oscillations or, as it is termed, a high frequency current, 
1st order that this current may be rendered suitable for the 
purposes of cicctro-eulture, however, its potential must be 
raised to a very much Higher degree and the object will be 
to explain the construction of the special type of trans- 
jornicr or coil employed in the process of stepping up the 
already high potential, high frequency current. 

The liigh frequency transformer differs from the type 
used ior the Conversion of low frequency or commercial 
currents an tl-sat it has no core of iron and the turns in its 
primary and secondary are numbered in tens and hundreds, 
r^speetjy^y, instead of in hundreds and thousands* as Is 
^ t ^ lc transformer used for lighting and power 

r ’ . " l1 ^hermore, on account of the extremely high 
pn lent tali induced in the oscillation transformer, the insu- 
( n pnd.leirt must be treated in a somewhat radical man- 
F fob] cm is not, however, 50 difficult of solution 
i might seem. The call may be of generous propor- 


(C) Jeff Behary 2019 


192 








ttotist, Since Close cour 
winding is not essen.! 
:,ffor Is a most effective 
tl il itisTdation ici cases 
questioned for one men 

rrlv carried out, offe 


l&l 


lllGIt FflFQt^NCY A IT A UAT US 


coupling of the primary ami secondary 
essential, and the permissible air r-pacc 
tive insulator. While the effintricy of 
similar to the present one is not 
moment, stilt the air insulation, if prop- 
offers exceptional advantages over all 
r„™,« wherein the windings are hidden from view 
ssiblc. The latter method Lias accordingly 

been sciectcd- 


tions, 

wind it 
affords 

questions __ 
crly carried 


Fig, lU-g..—Tlhf -oiicillali-rvn (ranaformei 1 f0.mplc!.€ 

The transformer consists essentially of a primary 
winding of eight turns of topper strip placed at the base of 
utcr around which is wound the secondary ol -300 
Mo. 30 D.C-C. copper magnet wire in ^ 
uav^-r. The starting point of the primary, as well hs thm of 
the secondary, is connected to a stud of metaE which passe* 
through the of the instrument for ground cnmTection 

i tie primary of the coLt is connected in the circuit of the 


f ** 
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MkM nr,d spark tf* in nr<ler tWt the «cil1»tioil.. in.y 
t l ta . ou . h the copper strip aud thus induce a high Ire- 
( m ’; icv eu^ent of higher voltage m the secondary winding. 
j- hp ' neral appearance nf the completed cotl is shown in 
ihe illustrations!. FS- I OR, and in Fig. H# the reader will 
jind details of the parts from which it is constructed, to- 
s-clfier with the dimensions of tlic various pieces, 

"ilie secondary cylinder is v\ cardboard and made ex¬ 
pressly for the pi]] pose. In designing the coil, the writer 



has purposely chosen, wherever practicable, dimensions 
wliitit correspond with the standard sizes of the parts now 
obtainable through electrical manufacturers. Accordingly, 
(he cylinder has been made eight inches in diameter and 
^ lnc h&s long, the wall is about one-fourth inch thick. 
I silo e.irh Q jj- cardboard cylinder is fitted tightly a. 

turned up from, white wood and soaked for an hour 
in tTlc ^'‘^ paraffin* The he.irJs sue drilled for the terminal 
p&st il "-* 4 he brass stud, respectively. The details of the 
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terminal arc given in Fig, 109 but the stud has been 
-•.;rnttrJ h pinc-e its construction Is obvious. The next opera- 
ifori is to treat the -cardboard cylinder tn> three coats r>I 
shellaCr making certain that each c-oal is bone-dry Wfore 
applying the next and baking: the cylinder after each coat in 
a moderately warm oven. 

With the third coal of shellac quite dry, the cylinder 
mav bo mounted in the lathe between cess ters, slender 
screw driven into the wooden head and catching a slot in 
the template to afford a means oE driving. The lithe 
should tlicn.be speeded up and the surface of the cylinder 
carefully gone over with the finest sandpaper to remove 
iIlc inevitable irregularities caused by particles of dust and 
dirt On no account must emery paper or cloth be used 
and the lathe bed must be scrupulously clean while the 
cylinder is being handled, as the least trace ct metal chip 
or dust under the winding would be fatal to good results- 

The surface nt the cylinder having been carefully 
smoothed over, the lathe may be prepared for the wind¬ 
ing, The gears are set to cut 24 threads per inch and the 
winding of K'o, 30 D,C,C wire is started one-fourth inch 
from the end. Tn starting, the wire should be passed 
through a small hole in ihc cylinder and the hole im¬ 
mediately plugged with a bit of wood covered with wet 
shellac. This will prevent the winding from coming loose 
during subsequent handling. The lathe should he turned 
slowly and backward, and the wire fed through a guidr 
ht. 1 lu the tool post. When the finishing turn, the SOOrh, 
is in place, the Final end of wire may be passed through 
Ltl ' e) ii aider and secured as xvas the starling end. 

^hue the cod is. 5s.it] in the lailie, the winding should 
|f i routed wish shellac: applied in a thick solution rind with 
3 soft brush, the greatest of care being taken to sec that 

* fluid xoaks wcrl-t into the turns and between them anil 
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^| st> |( u n no air bubbles or particles of dirt arc permitted 
lo re matn. When the first coat has dried for an hour or 
more, the cylinder may bo carefully removed and placed 
in the oven, wherein the temperature should not be over 
150 degrees F. The baking may continue for a few hour?; 
and the second coat applied after the coil has been put 
back in the lathe. The builder is strongly advised to do 
all of the painting in the lathe, as the examination and 
turning of the cylinder is greatly facilitated thereby. The 
third coat may be the final one and it should be dried as 
thoroughly as the first and second. 

The secondary finished, the wooden heads may be re¬ 
moved and connection made with the terminal and base 
studs. This is easily accomplished if the ends of the wire 
are left long and passed through ihc holes in the heads 
with the studs fitting loosely. When the heads ate re¬ 
placed, the wires may be drawn taut and the nuts of the 
studs turned up to grip the bare wire. The heads may 
then be secured in place by plugging with wond dipped in 
shellac, the small holes drilled around both top and bot¬ 
tom of the cylinder. 

The ba$c of the instrument is simple in constructicmij, 
as is readily seen iri the drawing. The method oi support¬ 
ing the primary strip, as well as the nature of the latter, 
will, however, bear some explanation. The copper strip is 

inch wide and fa- inch thick and is wound edgewise into 
a helix having an internal diameter of 1Q}£ inches This 
ttlix material is also to be obtained in the size givi~n and it 
can be purchased far more cheaply than it can be formed 
lc P > the amateur workman unites he has the necessary 
equipment for the bending operation. As this device is 
JU'ie complicated, the space necessary fnr its description 

, n0t bc take * here. The problem is Co bend the (fain 
-mp edgewise and prevent it from buckling. 
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Assuming that the builder has procured the Mi* 
material eight complete turns of which arc required, the 
attention may be directed to the posts which aupport lhc. 
he! I* on the base and at the lower end of the secondary 
cylinder- From the detailed drawing in Fig. 1lC0 the reader 
will note that four posts of black fibre rod. 2 % inches high 
and one inch in diameter, are given a scries of saw cuts to 
a depth of three-eighth inch. Eight cuts will he required 
in each post to take the eight turns of primary strip. The 
cuts may he made with two blades oT a hacksaw placed 
side by side to give the required tliickness or, what is by 
far the better method, the cut? may be taken in m milling 
machine if one is available. The posts are located on the 
baseboard and secured with short machine screws tapped 
into the fibre. Care should he taken to see that the screws 
do not pass into the posts beyond the bottom turn of the 
primary. 

The assembly of the parts is clearly shown in hig. 110 
and it is believed that no further comment is necessary 
other than to say that the bottom turn of the primary is 
connected with the ground stud, as shown in the diagram 
of connections. 

Installation of the Apparatus.—W e have seen how the 
various hist-rumen15 comprising the high frequency current 
generator arc built iti order that we may have available £ 
steady supply of high potential current, oscillating -it a fre¬ 
quency of approximately 100.000 cycles per second It is 
this high potential, high frequency .current dj;it we shall 
employ m ihe electrification of otir plot of ground, and Lhc 
object of the present article is to point out how lhc various 
instruments of the outfit are connected .itid combined to 
produrr die current. 

The entire outfit should be housed in :i perh-’L-dy 
weather tight Fhcrl The rnnstrcirrinn of lhc bui Idiil C may 
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he comparatively crude, pf the precaution is taken to care- 
fuftv senl nil cracks ant! crevices, not only m ihe waits, but 
3roun j iUt door as w*U- I» rainy weather, or even when 
the humidity ol the air is high* the inside of the shed should 
he kept dry and warm by means of a small oil stove. 
Dampness is positively fatal to the successful operation of 
the apparatus if it is permitted to strike in for any length 

of lime. 

The shed should contain a substantial wooden table 
alon£ the i ear wall facing the door, and upon this table the 
apparatus :s arranged in the order shown in Fig. 110. 

The floor of the shed should be at least one foot 
above ground and an open air space should be left beneath 
in order to frustrate dampness so far as is possible. A 
simple and good construction is to build the shed around 
four substantial corner posts, starting the walls a foot 
above the ground,, The roof should have a generous slant 
to shed the rain. 

With reference to the first drawing, the apparatus is 

arranged in the following order, left to right: Transformer, 

spark gap, condenser and oscillation transformer. Upon 

the wall to the left is secured the main switch, which 

should incorporate a cut-out fitted with 15 ampere plug: 

iuscs. To tLiis switch from Lhe outside of the shed, Scad 

the line wires, which are to be supplied with a ] 10-volt, 60- 

alternating current* preferably from the local central 
station. 

beside the tn^in switch, the switch for the spark gap 
- |ajlJ U be located. The primary terminals of the 
nti. ormcr arc Lq be connected with the main switch, as 
- On-,, i ]r L wiring diagram below, which also shows the 
<. ' n ' 34 " !J V ie rema 'nder of the apparatus* From the 

mi l t ^ r<n ^ Tia '^ s ^ lc - transformer prrers of No. 14 

cr ‘covered wire l^atl to the terminal* of the spark gap. 
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From one terminal of *hc spark gap a piece of stranded 
tat> l Ch composed of 300 strands of about 24 insulated 
magnet wire, runs to one terminal of the condenser. From 
t ] lc Qthrr terminal of the condenser, a piece of the stranded 
cable leads to the movable dip on the primary of the 
oscillation transformer. The second terminal of the spark 

T$ Overhead Wfi*. j 



FEg. 111.—Diagram af rom:fr.[i^ni fur the apparatus 

gap is connected by cable to the ground connection of the 
oscillation transformer and this in turn to a scries of wires 
buried in the ground beneath the plot to be cnltivated- 
Thc high-potential, high-frequency terminal of the 
oscillation transformer connects with a piece of light cop¬ 
per rod, which extends upward, and out of tine side of the 
building, through a hole cut in the center of a pane of 
glass. This glass window should be at Eeast IS inches 
square and shaded on the outside of the building with a 
contrivance resembling an awning, in order that the surface 
of the glass may be kept as nearly as possible in wet 
weather. The capper rod passing through the glass is 
tipped with n connector to which die overhead wires of thi= 
plot arc ?i ecu red. 

Wiring the Plot.—The high frequency current pro¬ 
duced by the apparatus described is administered to die plot 
ground under cultivation through the agency of an over- 
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I r-n! network of topper wires :ithI a ground connection con- 
sj 5 ! tng of strands of wire buried in the earth of the plot. 
The tr^isformer house is preferably located at one end of 
rhe plot in order that the high frequency current may be 
carried to the area under cultivation by the shortest pos¬ 
sible route. This is highly desirable, as an appreciable loss 
would be sustained in a long transmission line. 

The equipment recently described is of sufficient power 
to cultivate a plot of ground embracing 5.000 square feet, 
and, in the case under the writer's observation, the plot 
measured 50 feet in width by 100 feet in length. The 
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I >T ri--■ Sh-ovi inj^ hflw four litiit-s- enndens^rs -arc CQ-njiect^d 
ground wires, three in number, were run the entire length 
of the plot and spaced ten feet apart. Crossing these wires 
’■T ten-foot intervals were ten bridging wires arranged as 
shown in Hie illustration and soldered at each joint. In 
all cases the wire was of \ T o. !6 bare copper. At the end 
r_.f the plot rest the transformer house, the ground wires 
were brought together in n rat-tail and connected with the 
ground itad of the apparatus, 

1 tie overhead network presents a more difficult 
problem. In (he experimental plot ten wires spaced five 
1 ct 57111 [ ht;' entire i^wgth of tfn: pint an4 were sup- 
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porTcd either end upon high-tension insulators belt! by 
posts which were of such a height that they suspended the 
wires seven feet above ground. At twenty-toot intervals 
m: either side of the plot, additional posts were located and 
cross wires between each two of these posts completed the 
network and at the same lime relieved ihe strain upon the 
s fender wires running the length of the plot- As in the 
case of ihe ground network, all joints were soldered. The 
overhead connection is in the nature of a continuation of 
each of the long wires to form a rat-tail* grouping all of 
the wires where they are connected with the high-tension 
lead passing throng'll the glass window of the transformer 
house. 

The insulators on the posts may be of the conventional 
glass high-lens ion type or they may be cobbled up hy 
grouping a series of porcelain cleats as suggested in the 
appended illustration. The best of insulation is none too 
good, particularly in damp weather, as the high-tension 
current leaks badly In its effort to End its way to the 
ground. 

Tne actual time of treatment will naturally rest with 
the individual investigator; From one to four hours, both 
nigh I and morning, is a fair dosage, and noteworthy results 
■I,:ve beett obtained with this average treatment* The 
plants or vegetables under cultivation should be planted in 
duplicate in a neighboring bed in order that comparisons 
-ii.iy he made at frequent intervals. In order to put the 
experiment 5 cm n practical footing* the notes Taken during 
trf.ru me ii | and subsequently should include data on the 
weight, r-mrjsini Q j hdiage* percentage of edible portion, 
l-i,j|iry o) the larter, tame required io bring plants to 
rtiatsirit;) , 3 hese notes will btr useful not only to the 

i* ividual investigator, but to the world at large. 
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CHAPTER XVIII, 


FURTHER NOTES ON PLANT CULTURE. 

Every radio telegraphic transmitter, large or small, 
amateur or professional, is a potential cultivator of plant 
hie. Through a simple conversion of the oscillation trans¬ 
former, the apparatus to be found in the possession of 
every licensed radio amateur can be made to perform this 
practical service in connection with the so-called “kitchen 
gardens" springing up all over the country. 

Following this line of reasoning, Mr, F + F. Fickslay, 
an ardent experimentalist of Mamaroncck, N Y,, called at 
the offices of the author and made known his plans, which 
were formulated largely as a natural result of the order to 
dismantle all radio stations in 1917, 

The entire stretch of ground planted measured 38 feet 
front by 110 feet deep. This plot was divided into two 
parts, one of which was electrified, and the other was with¬ 
out current, for purposes of checking results obtained. 

The Distributing System 

I he system for distribution of the high-tension, high 
frequency current was simple. It comprised essentially a 
net-work of copper wire suspended above the garden at a 
distance of some 3 ft. from the ground, and a series of 
copper wires placed in shallow trenches 3>cnealh tFie ground. 

In the case of our garden, the placing of the ground 
v%ir<?s was a simple matter. The plot was first plowed, then 
raked, and finally the ground wires were placed in furrows 

204 
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produced by means of a hand plow or cultivator o£ the.^ 
kind sold m nearly every country hardware store. The 
* round wires, nine iti number, were bridged at either end 
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a piece of heavy stranded copper wire. All joints 
'' ctp £fJ ^ t - r cd before the wires were buried- The ground 
iCdLfj was a piece of N'n, 4 stranded copper wire leading 

























































































HHTH FWr.QUlinCY APPARATUS 


+i^TT liHfjtise from the transformer apparatus 
nuc fniiiv»«K ..-- jn with t(lL ‘ ^ earcr britlgifig wire be¬ 

neath the ground. 


Soldering til* turned tvstt^ 
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The. aerial network was formed by stretching lout 
sir?nded copper wires between insulator? secured to iht. 
supporting posts in the four corners of the electrified plot. 
Q U y wires and turnbuckleS Stiffen the structure and en¬ 
abled its to make the network taut. Smaller copper wires 
were stretched between the stranded conductors, forming 
the closed loop as shown in the drawing. All joints in this 
network were carefully soldered with the aid of a blow 
torch. A rat-lail, composed of wires leading from each of 


Ft£. ] 15. — Mtllmd Dj LusHing 1 CMrerhcatf wires <n 

the longitudinal strands* leads directly to the switch out¬ 
side the house winch formerly served the purpose of a 
lighting switch when the wireless outfit was In commit 
sioti. Indeed, the scheme of connection is exactly tfie an me 
as that employed for wireless, the switch being so arranged 
lliat when current is nql being sent through the network 
tht switch connects the neri^l network with the ground 
wires. 
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Construction Difficulties 

A shelf of rack runs beneath the entire plot under cul¬ 
tivation, The depth ol the soil varies from less than a 
fool to over four feet at different points. While this forms 
an idea] condition from the standpoint of vegetable raising;, 
in view of the fact that it maintains practically a constant 
state of moisture in the earth, the rock caused no little dif¬ 
ficulty when we undertook to erect the supporting poles for 
the aerial network. As the strain on the poles is consid¬ 
erable, we found it necessary thoroughly to guy the poJea, 





1'lK- ] J fs.—^CoSinecisftna (j E ground wire's 

aaid in this connection were forced to resort to various ex¬ 
pedients such as the use of convenient trees upon which to 
fasten the guy wires. Where tins was found necessary, 
've protected the bark by placing strips of wood under [he 
Loop of wire where Et passed around the tree. In other 
cases, T^e were forced to rely upon stakes driven into the 
ground. We are not certain that the latter will stand the 
strain, and w c may find it necessary to use "dead-men” at 
- CnrJs of l he guy wires. He it understood a "dead-man” 

this case is an anchor-Iikc contrivance buried in the 
earth. 
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\Ve used one 10-in. strain' insulator of the high-tension 
variety at each pole. 

in erecting the network, the posts were placed about 
tw0 f tP | \n the ground. In this comparatively small plot 
c.pU- four posts were used. The guy wires were placed 
next without any attempt being made to tighten them. 
Finally the stranded wires forming the closed loop were 
stretched tightly between the insulators on tlie posts and 
the joints soldered to insure non-loosening and good con- 


FL™ 117.— So]Utting ground TvJrH rlth torch, 

d activity, The lurnbucklcs were next brought up t« 
stretch the loop tightly. The longitudinal wires, five if 
number, were next stretched tightly between the two enc 
of . :ie loop. These points were soldered. Then th< 
t ree Ir.inaverse wires were stretched betiveen the Std< 
,,I[ s ciF the loop and. the joints soldered. This gave us s 
per celly taut network os' ample height to permit freedom 
03 Ttiov ament underneath iL in cultivating the garden. 
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Vegetables Planted 
Radishes, lettuce, peas, carro 
ami celery were planted in the garden. 


onions* potatoes* 


Thj. 113.—Uaii:g ina3[ eultlwalof in pceparc Mnit 

Apparatus Required 
Mr. Pickslay was the 0 xir n 
tone transmitter ol l / 2 k, 
was used to produce the necessary current. 

Ccr.-d'rnigf 


Ttie secondary of the oscillation transformer was com 
posed of 100 turns of Mo. IS annunciator wire wound 
sin^ie layer upon a. cardboard cylinder in. in d lametta 
which *lip^ within the edge wise-wound copper s t c i f fonn- 
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t[t£ the secondary of the oscillation transformer used for 
wireless purposes. This coil gives less than a hatt- 
ineb spark when operated without any capacity attached to 
its terminal; however, when the aerial network is attached, 
the potential is so increased that a spark several inches 
long may be drawn from the coil. The diagram of connec¬ 
tions is given in f r ig. 119, 
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CHAPTER XIX. 


A foreword ON THE CONSTRUCTION OF 
ELECTRICAL APPARATUS FOR THE STAGE 

In this chapter, the aim will be to present tonrprehen- 
s ; vc directions covering the design and construction of 
the apparatus used in an elaborate electrical act suitable 
for the vaudeville stage. While many so-called electrical 
acts are already in the field, the effects produced are com¬ 
paratively insignificant when one stops to consider the pos¬ 
sibilities in this form of entertainment. No doubt most 
readers have seen the offerings referred to and the F! stunt' d 
of taking several thousand volts os electricity through the 
human body is by no means a new one at the present day. 
However, it is thought that the quipment to be described 
will offer many opport uni ties for the enlargement ot the 
previously attempted exhibitions of the wonders of elec¬ 
tricity with the result that the production, from a theatri¬ 
cal standpoint, will be sensational. 

In this apparatus, the high-frequency current plays a 
very important part;: indeed, many of the experiments are 
wholly dependent upon this form of current for their pre- 
stntation. Thereiure T it is thought advisable briefly to re¬ 
iterate the nature oi this current and its physiological e]- 
icets upon the human body. It was discovered many yeEjrs 
ago that \i an alternating current of electricity be caused 
to oscillate with sufficient frequently, that is, to change its 
direction of flow a sufficient number of Limes per second, its 
■ u'-isciilar contractive effects upon the body would be les- 

212 
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seised to n considerable degree. The commercial alternat¬ 
ing lighting current wftfcJ* has a Frequency of 60 or perhaps 
135 cyc tes per second, is fatal to a human being if applied 
in sufficient quantities. Available data discloses that volt- 
a|Jts of from 200 !o 500 are dangerous and in some eases 
fetal whore the frequency is of the commercial order. If, 
however, the Frequency is increased to 10,000 cycles and 
upward per second r it has been found that several thousand 
volts may be taken through ihe body with comparatively 
little discomfort. A further increase to 100,000 cycles and 
over renders the current practically painless. The possi- 
bihtv of using- this peculiar form of current in the produc¬ 
tion of unusual effects will therefore be appreciated. 

Points to Consider,— Before starling work on any of 
the apparatus, the reader had best satisfy himself in his 
own mind just what feature of entertainment work he de¬ 
sires to take up. This section deals with the construction 
oi practically every useful form oJ high frequency appara¬ 
tus designed especially for theatrical demonstration, ihe 
assembly of the entire lot of apparatus as described would 
entail a considerable expenditure of time and money and 
there arc cases where this outlay is scarcely justified. For 
instance, the platform lecturer would scarcety care to bur¬ 
den himself with the costly and cumbersome equipment 
so essential to the performer On the stage. For [he benefit 
of readers to whom this elaborate equipment does not ap¬ 
peal, ri summary of the various types of outfits will be mad^ 
in order ihat the worker may make an intelligent selection 
whether hr be a modest "suit-case" lecturer or vaudeville 
I'criormer. a parlor entertainer, or a theatrical producer of 
the most extravagant type. 

The one big feature of any electrical offering is the 
high frequent work- This fact is admtttcd by dozens oS 
perlpjrmets and lecturers alike. The very idea of "taking 
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thousands of volts" of electricity through the body anil still 
living to do it over again, is theatrical in the extreme, and 
it is no wonder that so many so-called electrical kings have 
separated a gullible public from their dollars for years on 
the sole claim that a supernatural or other unusual power 
made it possible for them to take current at this enormous 
voltage through their bodies. The high frequency toil 
may, therefore, be regarded as the one essential part of 
the outfit, and the other instruments in the light of ac¬ 
cessories. 

Weight and Cost of Apparatus,—The largest apparatus 
described in this section will deliver sparks several feet 
in length. That ibis is spectacular and impressive, no one 
will gainsay, but the outfit weighs hundreds oF pounds and 
requires for its operation several kilowatts of electrical 
energy. The utter uselessness of such apparatus, i'll the 
case of the lecturer, is at once apparent Far belter is it 
for him to make or purchase a small coil capable of giving 
an eight or s ten inch spark and taking its current from the 
nearest lamp socket. Furthermore, the large apparatus re¬ 
quires for its operation an alternating current, and this is 
not always obtainable. The only practical alternative is a 
rotary converter or motor- gen era tor set, which in this 
large size, is very heavy and costly. 

The small coil, on the other hand, may be built on 
the “kickiEig coil" principle, described in an earlier chapter, 
and in such event ils operation is satisfactory on either di¬ 
rect or alternating current through the change of a simple 
connection. 

Fhe question of the high frequency out tit l here fore 
resolves itself into one of whether Elm performance is to 
be given in a chain of small lecture halls or good-sized 
theatres. In tln_- former case die small portable outfit 
1$ srrqjle: ark! certainly lar more useful, while the k'Uicr ush‘ 
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wmil.l justify the best aggregation of paraphernalia the 
c ^ a f of the owner would command. The salaries of fea- 
i urc vaudeville acts arc, as a rule, commensurate with the 
pulling power and therefore the attractiveness of the act 
itself. " Recognizing' this, it is certainly wise to put forward 
cverV effort in an endeavor to mike the true vaudeville Act 
as h]ty f 35 spectacular, and, to sum it up, as impressive as 
may be possible. The results justify the expenditure. 

" In the construction of the apparatus the average reader 
is face to face with a problem. The manufacturer of stand¬ 
ard apparatus will not even quote on this Special material; 
the model shop wherein inventions are developed is loo 
thorough and expensive; the average electrician knows 
nothing whatsoever about the apparatus in question; the 
Lyptcal machinist is worse than useless where complete 
assembly is concerned, as he is either too “rule of thumb" 
or too literal. The reader will wonder what he is to do. 

The Home Workshop.— The answer is to build a home 
workshop. It is cheaper in the beginning and in the end, 
and if the apparatus is worth having and building, it 
is deserving oE a proper birthplace. The tools required 
may be purchased For perhaps a quarter of the sum de¬ 
manded by the combined carpenters, machinists, electri¬ 
cians and the rest of the v^si army of mechanics, each one 
of whom does not know just what is desired, but is certain 
that he is capable of building it just the same. 

The construction ss best done in a spacious room 
wherein the apparatus can also be set up and tested, and 
the act rehearned. This means, of course, thff installation 
ot electric service. Thr_ room should have plenty of open 
i-oor 5 pare rsib-cr than spacious work benches, although 
ihr&e are quite as essential within reason- The tool equip¬ 
ment may consist of a fairly complete set of wood-working 
tcitjib nnd he neb, an engine Lithe of light construction hut 
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of large capacity as regards swing, n smalt -3rill r .r-~r. and 
complete set of metal toots, such as P«i crs. hacksaw n iTirl 
files With such an equipment the handy man —^n<] lt ^ 
assumed Ihttl I he would-be entertainer 1 5 ; a handy rna?i < v r 

Tie had better not scarf on the road with his outfit_nviy 

construct the entire set ai apparatus with the. assistance of 
a bright boy or even girl ii she be mechanically inclined* 
And after the apparatus has been built by tlie man who 
intends To use it, who can gainsay the fact that he, better 
than anyone else, is prepared to take care of it ami repair 
it if necessary? If some of the more intricate machine 
work, of which there is little. Is beyond the capacities of 
the amateur, then let him go to the regulation shop and 
have just that part finished up to drawings. 

Working Drawings,—The question of drawings brings 
115 Co a point of vital importance. Before a stroke of work 
is done on Che apparatus, each and every part shnutrl he 
depicted in a large rfrawing and all dimensions cheeked Co 
determine lhe;r accuracy. The space available in this book 
has not rendered it possible to cover this detail with all 
thoroughness, but the individual worker should develop 
bis design from the suggestions given, making his draw¬ 
ings complete in order that he may fully understand tile 
construction of the various parts. 

Tn no sense is the work of building the apparatus riiffi- 
cult and neither does it require the services of skilled Tabor. 
The ability to use tools in an intelligent manner and. what 
15 far murp important, a fairly intimate knowledge of the 
apparatp^ being bin If, may be said to constitute the quali- 
eatinna for success. Iti order that the fatter cpm limitation 
may be obtained, it is suggested t lint the prospective builder 
1 'gently consult every book pertaining to the subject chat 
* caT1 l a > P h'S hands on These bonks may be numbered 
4J!l ^ :r htLgcrs of one hand, anti when one hap iissitmhted 
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ilii-ir entire contents, there in still n pood deal to learn on 
the subject. Hot every iota of knowledge helps, particu- 
larly in the theoretical end, which does not necessarily 
mcEU3 the mathematical end. Probably the less mathema¬ 
tics the practical builder tampers with, the better he will be 
off. for the actual design oE the apparatus has been spared 
him. What he needs is a good* sound knowledge of the 
characteristics of the high frequency current, and this may 
be quite readily obtained from a few good books. With 
knowledge and a fair equipment of tools, let him start in 
with what will probably prove to be the most interesting 
and fascinating work he has ever attempted. 
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CHAPTER XX. 

THE CONSTRUCTION OF LARGE APPARATUS. 

The construction of a high frequency transformer cap¬ 
able nf throwing a five-foot spark will be considered first 
of all, for this piece of apparatus is probably the chef 
d'arurve of the asscmbly. 

The transformer consists essentially of a primary coil 
B, Fig. 120, of nine tarns of heavy copper ribbon 2 inches 
wide and wound in the form of a spiral; a secondary coil of 
GOP turns of copper wire wound upon a wooden cylinder, $, 
Fig, 120; and a statable means for holding the primary and 
secondary in their proper relation Eo each other. 

The secondary cylinder presents the greatest construc¬ 
tional problem- for the amateur workman and it is suggested 
that this be made at the mill unless the workman :s 
equipped with a large speed lathe* The cylinder is built 
up of segments of whitewood, tapered to fit around the 
periphery of three wooden discs, one at each end and one 
m the. center. The entire cylinder must he assembled 
v’ithout the aid of nails or metal of any kind and the best 
Course to follow is to glue the slats or segments in place 
acid further to secure them with wooden pins covered with 
g'me and driven into holes drilled into the wood. Flic 
cylinder is ?Q inches long and 20 inches in diameter. After 
tlit: assembly is completed, the surface should he turned 
oft in ihe laihe and given twn coats of a black vegetable 
d^ e H All paints containing lead and carbon must be 
shunned hi the treatment nf this apparatus or electrical 
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"Iraks" will be developed. There are several good blatk 
dyes t?n the market soluble in water or alcohol and any one 
c f thrse may be used with impunity. After the surface ol 
T h c cylinder is blackened and thoroughly dried, it may be 
given" a coat of shallac, when it is ready for winding. 

The winding is best done in a screw-tutting lathe aa 
the turns are to be evenly spaced 12 to thc inch. It the 
lathe is not available, an improvised winding machine may 
he constructed with the aid of two bearings to support 
the cylinder and a length of rod threaded 12 to the inch 
arranged to turn with the cylinder and to tarry a guide 
for the wire as It is wound. The winding is of No. 22 
LhCC. magnet wire and the first turn is started I inch from 
one end of the cylinder. From this point it continues to 
within a like distance of the opposite end- A band of 
£4-inch copper ribbon is then placed around the remaining 
space at either end and the starting and finishing ends of 
the winding arc soldered to the bands. The latter should 
not completely encircle the cylinder but a gap of )/% Inch 
should be left where the ends meet. The wmding is to be 
given four coats of shellac, each coat being permitted to 
dry thoroughly before applying the next. 

A brass bushing* having in it a hole tapped f6~18„ is to 
be firmly secured in each head of the cylinder and connec¬ 
tion made from the copper bonds to thc bushmgs. 

Woqtkn discs, 21 inches in diameter, are to be fitted 
to (he. ends of the secondary cylinder in order to gh r e it a 
finished appearance. Moles are bored through the center^ 
°f die dtses* of course, to permit access to the bushings 
within. 

The secondary cylinder is surmounted by A discharger 
composed of n brass E uni I mounted on thc end of a rod 
which makes contact with tl.e brass bushing in the top of 
the cylinder, A wooden cfjne is. turned up in imitation of a 
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high tension insulator and the rod carrying the ball rims 
through the renter of inis cone. 

The construction of the primary coiE and base will be 
understood on reference to Fig. 121, which gives a plain 
view looking down on the primary from the top and also a 
sirle elevation of the lower portion of the complete trans¬ 
former in cross section* It th ill be noted thal the primary 
ss- n imposed of nine turns of heavy copper ribbon two 
inches wide and wound in ihe form of a true spiral. The 
ribbon is wound into its Finished form with a double thick¬ 
ness of A inch rubber belting between turns. It is taped 
at lEirec or four places to h0-1:1 it in place temporarily while 
Inc supports are being constructed. 

The object of elevating the primary coil h to provide 
Tricans oi access to the under side in order that connection 
may be made with any desired turn. The coil is gripped 
between pieces of fibre bar A which are held in place by 
rihre bolts B and the whole is supported on the elevating- 
posts C of fibre. 

I he base is of wood, and it should be mounted upon 
four glass Or porcelain insulators. The finish of rhe base 
ts preferably of the same color as that used on the sec¬ 
ondary cylinder; the black vegetable dye provides a finish 
that is rich and pleasing in appearance and at same time 
rather unusual. If tine copper primary ribbon is highly 
polished and lacquered, a pleasing contrast will result. 

A square wooden box is mounted upon the base and 
m its top Is ;l short bolt threaded to enter the hole in. the 
rdSS Ashing in liter lower end of the secondary cylm- 

k""' k^ Str<1 ^ CQ Pl :iej ' ribbon make? cc] n FleeLioii between 
the bolt and inside turn of the p rim ary spiral. 

■■line., tioii between the primary and the balance of tile 
■Circuit i., established by means uF special fipxible cables 
winch are made by binding 100 Strands of Nil. 32 S C C. 
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magnet wire with cotton tape- Each of the two cable* 
should lie about 5 lect long and tipped cm each end with 
a special lug or connector. The construction of the con¬ 
nector or clip which makes contact with ihe primary rib* 
boo is clearly shown in Fig. 1 22. The dip is made by cut¬ 
ting a sEit in the end of a piece of hard bras* rod £4 inch in 
hv means of a thin hacksaw. The blades are yen- 
springy by cutting away a portion of the metal 
of each, and a hole is drilled into the shank of 
(lie clip to admit the wire of the cable. Each strand of 


1 ■ —Clt]h \vh\rii m^v?s tflnntcticn v-hh primary t’jnis 

the latter is carefully cleaned of its insulation for 
tanee of y 2 inch and Lhe bare ends of ihe wire ar 
twisted together after having been well coated with u 
soldering; paste. The clip is held in a pair of pliers and 
carefully heated over a Bunsen fiame until ihe solder melts 
within the hole. after which the cable end is carefully in¬ 
serted and sweated in the clip- The w ire, where it enters 
c ^Pr lS tightly bound with thread Lints! it is equal in 
diameter to the shank of ihe clip. A piece of fibre tubing, 
making a tight fit over the shank, is then forced on and 
extended ever the binding of the wire. Tins serves as a 
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Fib. -Diagram sf CDTinretiOrL f-sr 


—■ — -■ iui the c-sciIIjL;>jti ..,,,. 

' irn ’\ !° P r °^ uc ^ resonance may be determined. The point 
^ ich the secondary coil makes contact with the inside 
urn of the primary should always he grounded on the 
nearest water pipe. This will not only safeguard the per- 
-rmcr rom the liability- of dangerous shock, Ijut it will 
re\ent fgh tension surges of current from, striking back 
results Remainder of the apparatus with disastrous 
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protection for the cable where it is joined to the connector 
and provides a suitable handle as well. 

In Fig. 123 is given a diagram of the connection- 
complete sransformcr and the reader will 

primary 

wiuc i uugwi j-m up crating 

make various trials in order 
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The Transformer.—The transformer required for the 
operation of the coil drscrtbcd may be rated at approxi¬ 
mately 4 k.w. It may appear to some engineers that the 
instrument is somewhat overrated, but in view of the fact 



J 3 d *-—“OrtaiS-i of ibe curr 

V” T it S5 in nsr fop- periods of less, than 20 minutes at a 
ir ne tt Ls believed thnt no difficulty will be experienced, 

. . COTG built up of sheets of silicon steel .017 inch 

t “ rkri ^S and cut to the sizes shown in Fi*. 124 , Refer¬ 
ence eo this drawing; will disclose the fact that 448 pieces of 
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each of the two sizes will be required. It is suggested 
that this steel be purchased from some transformer manu¬ 
facturer already cut to sir*, as it is practically impossible 
to buy silicon steel in such a small quantity in the open 
market. Assuming that the sted has been obtained, the 
legs A and £ oi the core may be assembled by placing the 
pieces alternately first to the right and then to the ! c ft h 
showing a3-inth overlap as indicated in Fig. 125. Each pile 
will have assumed a thickness of approximately 4 inches at 
this time and the pack should be tightly compressed in a 



1 ijT- l ? 5. Sllfttt If;; .of furE on which winding is placeri 

vise and bound with friction tape, The pieces forming the 
h z B may then he inserted one at a time to form the con’ 
itccting yoke, This i s rather a tedious process bun it offers 
e Only practicable method of making a joint fhat js beta 
mechanically strong and good from a magnetic standpoint. 

tc core may theci be set aside to await the primary and 
secondary windings before having Its magnetic circuit conv 
p eted with the remaining sheet iron strips D + 

or winding the second ary,, a form of square cross sec- 
S j m ^ ar t hat shown in Fig. 126 should be employed, 
ts orm may be of wood and solid in construction. Hie 
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HIGH FREQUENCY APPARATUS 

The secondary winding consists of 3 h 525 turns of Mo, 
2 $ enameled wire wound 75 turns per layer and 41 layers 
deep in each half of the secondary winding. Each layer 
of wire ts separated from its neighbor by two layers of 
oiled paper which should be purchased in the form of a 
roll oE paper tape two inches in width- As No. 25 wire 
w^ds 5] turns per inch it is obvious that there will he a 
margin of about J4 inch along either side o£ the layer of 
wire. 

The finished secondary is given a coat of armalae and 
the edges of the paper layers are liberally plastered with 
the compound in order that moisture may be prevented 
from entering.. After the composition has dried, the sec¬ 
ondary may be placed in position on erne of the shorter legs 
of the core. 

The primary is composed of 100 turns in all of double 
cotton covered wire. The first 70 turns to be wound should 
be of two No. 8 wires wound in parallel and the remaining 
50 turns should be of a single No. 7 wire. Taps of heavy 
copper ribbon are to be brought out at 70j EQ f and 90 turns 
in order that four variations of power may be available. 
The primary may be wound on the same form as the sec¬ 
ondary and the insulating core on which it is wound should 
be budt up similar tr> rhat on which the secondary was 
wound. The cord *s wound upon the form in order that 
the colls may be removed without difficulty merely by 
withdrawing the cord. Short lengths of No. 3 stranded 
conductor nre soldered lo the primary taps tn establish con¬ 
nection with a regulating switch. The primary may then 
be placed on the remaining leg of the core xud the end 
pieces inter-leaverl to complete the mn-gnetic eireuitr 

The entire transformer i^ay then be mounted in a suit¬ 
able ease of wood as shown in Fig, 127- Wooden blocks 
f'h :e»:! above and below the c«rc *erve tn hold the crans- 
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r erryr(i „ in position and the case is supplied with 

Indies’« Shown in the Rawing to facilitate carrying 
The rnniarv and secondary terminals should he mounted 
inside the cover in order that the working parts of the in- 
* he entirely enclosed and thus protected from 

Z^?y !□ shipment- If'the ease is substantially made it 
lill serve as a shipping elate of convenient and effective 

d,S1 *Thc secondary wires are brought to suitable terminals 
mounted on pillars of bhre inside the box while the pri¬ 
mary terminals arc brought to the contacts of a regulating 
switch likewise mounted on the wall of the cast. The 



winding cl the transformer is so designed that a consump¬ 
tion of current varying from 2 to 4 k-W. may he obtained. 

The Spark Gap-—The apparatus previously described 
if? designed for use with a rotary spark gap. Reference to 
Tig. 12S. -will disclose the fact that the spark gap is of ^ 121 " 
ple Construction and that it consists essentially of a disc o 
34 -inch alum ilium, tarrying 12 discharge points or studs 
of rucked steel, mounted upon, the shaft of a small alternat¬ 
ing current motor and surrounded by a housing of wood 
which serves tr<e double purpose of a muffler to desdeii the 
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uoisc of the spark discharge and a support to carry r;ht 
stationary electrodes E in Fig. 128. The drawing repre¬ 
sents a side elevation of the complete gap shown partly in 
cross section in order that the relative positions of motor, 
rotary disc and stationary electrodes may be shown. Fig. 
10 shows an end elevation of the gap ilousing and it also 
serves to indicate the position of the stationary electrodes. 

Attention should first be directed to the rotor oE 
the gap. This should be [aid out on a. piece of J4-inch 
sheet aluminum rather more than 10 inches square. 
After finding the center, a circle with a diameter nf 10 
tcicFies is inscribed upon the aluminum and then a 9-inch 


'o 


~r 




■Wl -101 fif ."Trflt- 

stoft 


ftei. 328 to IJl incidaiv^, Th-p r^tlFjr "park gap cptnpjfft* md En. detail 

diameter C-rcn; is laid out and finally one of 3-inch dtame- 
* r j f sheet of aluminum is then mounted upon a 
0.3 fin, ^aceplate in £he lathe and a cut taken quite through 
C m . on thc liil e of the smallest circle, thus leaving 
.' r J™!f inches in diameter when 1 h<■ disc of metal is 
t I_- * f 'F kiiruLar cut is taken on the larges? circle re- 
_ & rGtcr H -l' sc w’lisrh is DAW ready to be mounted 

p t h c msub tLn g hub Of fibre, indicated at C, in Fig. 130, 

ccin-lt^^ an <leVa ^ 0ri atld section of the rotor disc 
r Jir minting hub is turned lip f rom a piece ^-j t ,ch 


*heet fibre td the di 


mensuoit given in the merged drawing. 
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note that the fibre huh si 
s which is threaded into the 
; end to prevent its working 
led with a hole of a diameter 
i set screw provides a means 
shaft The final cut which 
meter of the hole in the slum* 
after the hub has been cut 
upon the brass boss which is 
sr in the lathe. This will in- 
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reader will 


hub £fe 
the 
king 


which is 
will in- 


Fig. 131, The 

mounted upon a boss of brass 
fibre and riveted over on the end to 
loose. The brass piece is drilled with 
to take the motor shaft and a 
for securing the boss on the 
brings the fibre hub to the dUmetc 
mum disc should be made after 
roughly to size and mounted upon 
j n tU f n mounted upon atl arbor in the lathe, 

sure absolute truth in running. 

The aluminum disc should next be divided with 12 
radial lines running from the center and crossing the 9-inch 
circle at 12 equi-diStent points. At each point a clearance 
hole for a No. 10-24 machine screw is drilled. Twelve cyh 
in decs each Jd-inch long should be cut from a piece of 
nickel-steel rod ^J-inch in diameter and each cylinder 
drilled and tapped in one end for a No r 10-24 screw. The 
cylinders may then be secured in position on the aluminmn 
rotor and the disc mounted upon its hub of fibre. It is se¬ 
cured thereon with 6 rivets which may be brass escutcheon 
pins inserted in snugly fitting holes drilled through aEumi- 
num and fibre. The beading over should be done very 
carefully and on the aluminum side. The rotor, which is 
now finished, may then be mounted upon the arbor in the 
lathe in order to test for accuracy in running and, if the 
final cut on the fibre hub has been carefully taken and alt 
burr& removed from the edge of the openings the disc can¬ 
not run other than true. 

Tiit reader’s attention is next called to the housing 
ivmen consists essentially of a, box of suitable size built 
U P irnm ;h$-:nch white wood and lined throughout with sheet 
asbestos. A hole is drilled in the rear of the box to ad* 
mit the buss of the rotor. The box is assembled with 
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Screws throughout and the lop pwee, D, Fig, 128 H is made 
removable to order to offord access to the interior of the 
case. The front of the box carries the stationary elec¬ 
trodes- of the gap and the construction of these demands 
our attention next. 

The stationary electrodes consist of a pair oE the Va~ 
mch nickel steel cylinders mounted upon threaded -f^-inch 
bras? rods supported in brass bushings which arc threaded 
into the wooden front of the case. A 3’inch disc of hbre 
on the end of each of Uie threaded rods provides an adjust¬ 
ing handle by means ol which the clearance between the 
studs on the rotor and the stationary electrodes can he 
closely regulated. A strip of heavy copper ribbon cstab’ 
lishes connection between each stationary electrode and a 
binding post placed a few inches beneath it. 

The gap may now be assembled according to Fig* \2& 
which shows the relative positions of the various parts so 
clearly that further description is unnecessary. The motor 
may be of the ordinary fan motor type of ^ ILF. or even 
Jess and its speed should be about 1800 revolutions per 
minute. The method of mounting the motor Es, cU course, 
dependent upon the nature of the base or bed, plate. The 
builder's ingenuity will doubtless suggest the best form of 
mounting to meet his individual requirements. 

Care should be taken to see that there is practically no 
end play tn the motor, for if such were the case, the clear¬ 
ance between the discharge points could not be maintained 
at a uniform value. 

The Oscillation Condenser-—Before proceeding with 
the description of the condenser, it may be well to -itatf 
thai this particular feature of the outfit presents many dim 
cultle^ In us design in view of The far.t that I In-* condenser 
Is to he subjected to much rough handling and moving 
shout, Thr data offered herewith ]& for a condenser hav- 
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Fit U2— SSawiug !hflw tnr is cosi nccCtd *j-k uuitTf an multiple *nd ? ' wo 

in aerits 


van- 


who feel that the e:rtra expense is justified by thf 
tages gamed. 

For the condenser proper, 120 sheets of £ by TO inch 
photographic gl-sss will be required- This gt-n^S, 

Ibrtn of discarded negatives, may bu obtained 
any photographer for A small Stinl. Tn arfdtt 
plates abov't-menttoned, the builder will require 
plates additional to sen t as cover glasses for each co n 


t'OKSTULU" HO N' LARGE APPARATUS 


inrr p[a5;& plates for Its dielectric, but the author would sug- 
that this material, while highly satisfactory for use in 
a condenser to be used in but otic place, is obviously sub¬ 
let LO breakage and is at; a further disadvantage from point 
of weight. Its use is suggested in this work merely be- 
ciinse the stock is readily obtained and this at a low figure.. 
Slu-et mica, while several times as costly, is far superior in 
cvciv way and its use is strongly recommended to those 


CONNECT 
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denser unit, A few extra plates to replace possible broken 
or defective ones %vv31 not be amiss, 

The first operation will be to clean the emulsion from 
the glasses and this is readily clone by soaking the plates 
in hot water. It is not essential that the plates be made 
perfectly dean of the emulsion if the pfates have all been 
developed and the silver dissolved, hut it Es desirable *o 
get- the surface and particularly the edges for a space of an 
inch or more 35 clean as possible. The plates, when 
cleaned and dried, are to be placed in a warm oven prior to 
having the metallic coating of tinfoil placed on each side. 
This coaling is of the heavy foil used by florists and may 
be obtained in strips 4S inches long and 6 inches wide at 
almost any florist's shop. It comes in packages of one 
pound and averages some five strips to the package, The 
foil should be straightened out and cul off into rectangles 6 
by 8 inches in size in order that when secured to the glass 
It will leave a margin of an inch all around. (See Fig. 133.) 

The condenser is made up into units of ten plates each 
and each plate is to be coated on both sides with the tin- 
foil. In all there will be 12 units connected up as shown in 

Pig. 132, that is, two sets of six units each connected series- 
rmi Ltiple. 

To coat the plates the builder should provide a lump 
oi beeswax and a ^pounce” made by enclosing a wad of 
cotton within a sofs cloth, A warm plate is taken from ihe 
°y en ' mr l Laid upon a cloth-covcrcd table top^ The lump 
of beeswax is rubbed lightly across its surface to provide 
* ibin and even coating, A sheet of tinfoil is immediately 
placed in the center of the glass and rubbed into close con- 
’lact with tlie pounce, starting at the center and, with a 
circular motion, working om toward the edges. This will 
result in a perfect union of glass and foil at all points. The 
p ate is immediately reversed and the other side coated in 
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like manner before the plate gets too coEd to melt the 
wax. The remainder of the plates are to be treated in a 
similar manner when they are ready tor the connecting 
Lugs, after having had their edges dipped in melted wax 
far enough to cover the edges of the foil fo r a space of an 
inch or so to prevent brush leakage. 

The lugs are of thin topper ribbon, tinned at one end 
and affixed electrically to the tinfoil at alternate ends on 
both sheets of foil with a deft application of the soldering 
copper, A little practice on a scrap plate will soon enable 
the worker to master the operation of soldering the capper 
to the foil without melting the latter. The drawings in 
Fig, 133 illustrate the location of the connecting lugs and 


//rtq s * 

Ltqh} - 


Fie. ] IS. SinfiLt pine d* conderiitr tested on h$ th side* with tin fill 

ae5 ° the way in which ten plates arc piled one on top of the 
other to form a complete unit. This assembling having 
been done with the entire lot of plates, the projecting lugs 
ma -Y be clamped with the pliers and soldered to short 
lengths of copper ribbon ready for connection with the bus- 
nrs of tnc condenser, TElc plates of each unit should be 

. to afford mechanical strcngtli and case of 

tangling. A plain piece of glass is placed on either side of 
each unit under the binding tape. 

The twelve units are to be assembled in a strong 
- v r -i, c,ise and each unit should be separated from its 
neighbor by strips of wood covered with felt. Connections 
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made *S shown in Tig:. *32- tn bus-bare consisting of 
several strips of topper ribbon fastened together. The 
connections with the outside of the ease nrc by means of 
f lf .avy flexible tables made by binding n number of strands 
of fine insulated copper wire under one. cover 

Setting Up and Operating —The connections of the ap- 
parains arc simple as the accompanying drawing shows, 
m-L it is only in some few particulars that the author need 
supplement with further explanation. (Sec Fig, 134.) 

A switchboard is highly desirable but not at all cssen- 
tfjii to the successful operation of the appamtuS. One may 
be made quite Simply and without the expenditure of much 
time or money. A pilot lamp, to enable the operator to 
see the control switches in the dark; a 50 ampere double 
pote, single throw knife switch to control the transformer 
cirtuil ; and a small snap or knife switch for the spar’-: gap 
motor circuit, will complete the equipment of 51 ich a simple 
hoard. This adjunct to the outfit may be made quite elab¬ 
orate* if desired,, just for the theatrical effect it may have 
if placed upon the stage. In this event, the board, which, 
may be cE wood treated with a fireproofing compound 
should be fi.ai.shed eventually in a dead black to simulate 
slaic. The switch equipment may be supplemented with 

fuses,- imitation bus-bars and additional lights. An am- 

. " ■ " ■’.? ■ 1 .■" - ■■ ^ . ... 

meter and a voltmeter wit! not only add to the appearance, 
but will also he of practical service in Lhe operation of the 
apparatus. 

I he transformer requires a current of from 40 tn 50 
amperes at full load *rul the leads from the stage pocket 
mum. net charily b e Q f heavy cable. The stage cable used 
m canned ion with motion picture arcs is admirably adapted 
*'■' 1 his purpose and crut: “.iuilil should include from 50 to 
IQCi Teet cd cable. 

v ociurcttiin bcLwecn ibe transformer SL-condary ami Uk 1 
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rotary spark gap electrodes may be made with the high 
region table used in the ignition circuit of automobiles. 
This cable is to be fitted with substantial lugs as in use it 
will have to be connected and disconnected a great many 
times, 

The oscillation circuit comprising spark gap, condenser 
and primary of oscillation or high frequency transformer 
should be connected with the cable. 




-O ii'l* 


T -» 


-O 


Trans-tQrrrrtr 




Fift. 134.—Diagram (if COnn«lrOh tot the ■pjNira.tu.j 

Prevention of Kick Back,—The ground con neetiorl 
shown in The diagram is of the utmost importance as with- 
uui it high voltage surge back through the transformer 
'■■-ires will be almost sure to puncture the insulation of the 
transformer* To further protect the latter and to safe- 
E'.i?,rd the bouse wiring, a protective condenser should be 
connected across the transformer primary at the point 
where the line wires are connected. This condenser is 
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made by joining two 2-mfd. telephone condensers in senes 
across the line and groundmg the neutral point or wire that 
connects the two. 

For the sake of simplicity, the spark gap is shown as a 
stationary one rather than a rotary. The connections, are, 
of course, the same for the two. 

When all has been connected up, the spark gap elec^ 
trodes may be adjusted to the point where they just miss 
the rotating member and the gap motor started. For this 
first test, the primary dip of the oscillation transformer 
may be placed on the center turn, to permit of variation in 
cither direction as required to establish resonance. The 
main switch may nest be closed and the ball discharger at 
tEie top of the oscillation transformer should send forth 
long streamers of fire with a terrific cackling noise. An 
adjustment of the clip on the primary from one turn to an¬ 
other, and a variation in the length of the spark gap, will 
soon enable the operator to obtain resonance- This point 
is indicated by the longest streamers. At its maximum ef¬ 
ficiency, the coil will send forth a spark that will dare a 
distance of more than five feet to a wire attached to the 
ground and brought near the discharge terminal A 
strange feature of this experiment is tEie fact that the sec¬ 
ondary cylinder is hut 50 inches high and, rather than dart 
•downwards, striking Lhe primary of the cod, the spark v. iN 
break down a far greater distance in a horizontal plan? and 
>Till farther if the ground connection is placed overhead. 

I His \s a peculiarity of high frequency discharges. 
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CHAPTER XXI. 

LARGE TESLA AND OUDIN COILS FOR THE 

STAGE, 


In tile present chapter, the specifications for two of 
the mo5t popular t3 r pes of high frequency transformers are 
given. The coiCs are complete in themselves and for their 
operation, the exciting apparatus described in the preceding 
chapter, or else the quenched gap apparatus covered in the 
former chapters, may be used. The proportions of these 
coils are excellent for transformers of larger or smaller size. 

The TesEa transformer illustrated in Fig, 135 is capable 
of throwing a 50-inch spark between terminals if made in 
the size shown in the detailed drawings, Fig. 136. This 
spark can be produced through the use of a two kilowatt 
transformer in the exciting circuit if the apparatus is tuned 
properly. The resonator shown in Fig. 137 is designed for 
'.Lie production of a comparatively short, but very heavy 
spark and it is capable of remarkable performances in the 
3 ^ ingenious manipulator. 7 he various experi¬ 
ments such as lighting lamps with current taken through 
e ^ ® i] ^ Uniting - cotton or paper with sparks taken 
bk^ 1 t I 6 are We ^ with in its scope and this on a 

a v. S l? : u C C ° U ' S a!so for the generation of 

di'cfk 1 ? f re 7uency current at high voltage for the pro- 
^ ° f bluish halo ur glow which seems to came from 

tht bod y vdien the performer operates in 


Z3Q 
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K.ithrf than attempt a minute description of each op¬ 
eration in the construction of these coils, the author wit! 
endeavor to cover the constructional features in each cas^, 
believing that the reader is sufficiently well- versed in me¬ 
chanics to hr: aWc to read the drawings without difficulty. 
The construction 3s practically identical in the two designs 
and a description of one will suffice for the other. 

The most difficult part of the work is the building of 
the secondary drum indicated by 1 in the drawings. This 
is a wooilcn cylinder with wooden heads. The difficulty 
\s found in the fact that the builder must not use metallic 
nails in the assembly. This is not insurmountable, how¬ 
ever for the shoemaker uses a substitute that dlls the bill 
very nicely. His sharp wooden pegs may be driven like 
nails if the precaution is taken to start the hole with an awl 
or drill, If the builder has no lathe, he may order the 
wooden disc, which constitute the heads and intermediate 
forms For the cylinder, turned to size, from the mill. The 
wall of the cylinder is composed of wooden slats placed 
closely and glued and pegged to the discs. The construe^ 
Ucn will be materially assisted if holes are bored, in the 
discs prior to assembly and a long curtain pole passed 
through to line I hem up The pole is removed before the 
last few slate are placed in order that the brass bushings 
s-Kmn :n the cylinder heads may be inserted and secured. 

this, tSic final slats are placed in position, glued and 

Pegged. 

J ? i^ cylinder may next be mounted upon rs pair of 
^D. = e^ and arranged to revolve through the agency of a 
' ' rorl r °d screwed into each bushing. The 

G ie figged in back nf the threaded portion to 

u.. " n ttlc strain on (he bushing that would otherwise 

drive r V l th ^ horse, and , staple 

er each spindle, the builder may proceed to finish 
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Detail* of the resin tuns furrier 
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oft the surface. A plane run along the slats will take off 
Ihe projecting corners and a final rubbing with coarse sand¬ 
paper will bring the surface to a fairly smooth condition. 

The winding surface is prepared by covering the cyb 
in tier with several layers of heavy wrapping paper, each 
laver being thoroughly soaked with shellac before the next 
is applied. The easiest and best way to do this is io pur¬ 
chase a roll of paper and place it m hangers beside the 
cylinder. The Tesla secondary may be wound in two sec¬ 
tions with a space between at the centre of the coil. This 
space will provide For the legs that support the primary 
hc i r-x as shown in the drawing?. The wrapping paper need 
therefore be only half the length of the cylinder fn width 
h order to fully serve the purpose. 

When the cylinder Es covered and the paper and shellac 
fsave dried quite hard, the winding may he done. The 
exact size nf die wire on the Testa secondary is of small 
importance. 1 he only requisite is that the number of turns 
he kept between OCX) and WOO* I here should be an appre- 
C]a ^le space between each turn and its neighbor, however* 
mid this may govern the gauge of the wire employed. 
It is difficult to secure any wire larger than No, 22 in a 
length sufficient to wind the cylinder in one piece and a 
spbee is not to be desired. If, therefore, No. 22 E. St S, 
fe'-age, double rotlDu covered magnet wire is available,, it 
ma} be wound 12 turn? to the inch, making in the ncigh- 
Jj ond oi 200 turns in each half of the winding. The 

winding must he In the same direction; 
13 Sa -^ 1 0ne s continuation of the other, 

|! a 1S e -^dy assured by starting at the left end of the 
3 7-- <# ' ir * n5l:L uce F and winding until within iy inches 
T„r. f , C Ccn ^- Here The wire is secured with a wooden 

tiT <iri J 1 la5fen over lyi inches to the other side of 

centre oF the cylinder* Another peg secures the start- 
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inp Him and (lit: second h^Ef of the winding is completed, 
turning the cylinder in the Same direction. In order to 
maintain the space between turns a loop or cord is p.xsscd 
over the cylinder and a weight hung from its lower point 
7 'he turn of cord, which should he heavy and approximately 
-j\ inch thick, will guide each succeeding- turn, spacing them 
with fair accuracy. An experimenter who lias built a set 
□f apparatus recently from the author’s directions* advises 
that he was able to straighten up the entire winding by 
running a metal comb along the wire as an assistant turned 
the cylinder. The winding, when finished, is given half a 
dozen coats oF shellac, each coat being dried thoroughly 
before the next is applied. 

The construction of the helix forming the primary will 
readily be understood from the drawings. The conductor 
is a length of yj-inch copper tubing, rubbed bright, and 
coiled into a helix of 2?l4 inches in diameter for the Tesla 
coil and 26 inches in diameter for the resonator, A ma¬ 
terial superior lo the tubing is the edgewise-wound copper 
strip (ha; is now used fn nearly all high grade wireless 
transmitters, j his strip can be purchased in a spiral from 
any large wire manufacturer, but to bend it edgewise with- 
out buckling is a mechanical problem worthy of an engi¬ 
neer. It can be done by rigging up a drum of metal nr- 
range with clamps to hold the strip fiat as it comes from 

t reel, but the task is scarcely one within the province 
of the amateur, 

I 5 mounted upon a base equipped with 
' trS in ori ^cr that it may be moved quickly and easily, 
Secondary supported by four rods oF wood which 
wooden bases in imitation of high tension 
inff <r \ T?1 Sccon d^ry is removable from the support* 

D ].__ ^> T ^ off, the rods terminating" if 

W ir ' 1 sockets in (he heads of (he cylinder. 
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rods themselves are removable from the base by Idling 
Liirm from sockets therein. T he primary helix is sup pin led 
OJ1 | he secondary cylinder by the three legs as shown in 
the drawings- The helix is so springy that there is no 
difficulty in springing the third leg into position niter the 
helix has been placed over ihe cylinder. 

The object of having all of the parts removable is of 
course to permit packing to be done effectively and without 
the enormous cases that would be necessary it the coil 
were in one piece. The resonator is made separable in 
the same manner. 

The ends oT the Tesla winding are connected to the 
discharge rods through the rods and balls shown in the 
sectional drawing. The primary is entirely independent and 
its only connection with the secondary is an inductive one. 
With ihe resonator, however, tile case is different. The 
lowest turn is connected to tilt bottom turn in the primary 
helix and this in turn to a common ground terminal. The 
discharge rod 4 is also connected with this ground wire 
beneath the base. 

Regarding the resonator, little further need be said 
sav ^ for a few words about ilie winding- This is in one 
continuous layer of about 3SO turns. As the voltage is 
lower, this winding may be of No. IS annunciator wire 
wound close and most carefully coated with shellac in six 
applications* The practice qf winding the turns close is to 
tu be avoided if possible for there is extreme likelihood of 

current leaping across through the insulation, A sep¬ 
aration, of a single turn of thin cord will help materiaMy- 

ln closing it may be well to state that the suggestions 
given in this chapter are intended tor the amateur worker 
who is not equipped with a lathe sufficiently large to take 
t e cylinders. If the individual is so fortunate as to haVe 
access to such a large lathe, he may disregard most of tfie 
instructions and proceed in the regular manner. 
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chapter XXit, 

j-p it T7 CONSTRUCTION OF A WELDING 

transformer. 


While this piece of apparatus can scarcely be placed 
in the category of nigh frequency apparatus, since the cur¬ 
rent employed is the ordinary 25 t bG, or T2S cycle lighting 
current, still the weldmg transformer forms a valuable ad- 
diliof lo the high potential apparatus used in art electrical 
offering on the stage. The feat of grasping a piece of iron 
wire, as thick as a pencil, between two pairs of tongs held 
in the hands and causing the wire to become red and even 

white hot while held in that position, is a stunt which 
seldom fails to call forth the applause of an audience. 

When the experiment is conducted with the proper scenic 
atmosphere, the effect is materially enhanced* 

In this chapter the reader will find the details of the 
construction of a low-voltage transformer admirably 
adapted to this purpose. The transformer can he built by 
the average handyman who has a smattering of electrical 
knowledge and who knows the value of careful work as 
regards insulation. Later in the chapter, the design of a 
suitable stage setting and accessories will be. described. 
Vy title tins experiment may readily be made one of a num- 
ber grouped up into a single offering, still it is quite com- 
plcne in itself and with embellishments, it may form the 
basis for an act of a few minutes 1 duration* 

In order to make the description eEcarer, the various 
parts o! the transformer will he described separately, each 
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under its proper heading- Tt u- (ransformcr is design'd 
Tor operation on a 110*voli p - 50-cyde alternating current 
circuit and when the load is applied,, the current in the 
primary is approximately 26 amperes. "! he secondary cur¬ 
rent at 11 volts is in the neighborhood of 250 amperes and 
this is sufficiently large lo make quite a display. 

The Core.—The core of the transformer is of lam¬ 
inated iron or preferably silicon steel .017 inch thick and 
cut into pieces as indicated in Fig. 13S. From the diagram 
the reader will note that two sizes are required, i. e. t 3 by 6 
inches and 3 by 8 inches, respectively, and 340 pieces of 
each size will be needed- The steel for the core may be 
obtained cut to size and ready to assemble from certain 
transformer manufacturers who buy the material in large 
quantities and cut it with a gate shear. 

Fig. 140 shows how the 3 by 8 inch pieces are as¬ 
sembled with the ends projecting alternately three inches 
first on one and then on the other side. The strips are di¬ 
vided into two piles of 170 pieces each and each pile is then 
built up as shown in Fig. 140 to make two cores, each three 
inches thick, A generous wrapping of tape and three 
layers of press board make the cores ready for the 
windings. 

Primary and Secondary Winding:- — The secondary is 
wound over the primary on each leg of the transformer. 
For this reason the primary winding will be considered 
first. As. mentioned before* the winding described is for 
use cm a 1 10-yolL circmn ; if the builder desires to wind for 
a 220-volt circuit, he should substitute twice as many turn? 
of a wire three sizes smaller in the primary only. The 
windings here mentioned arr figured at but 500 circular 
mils per ampere, but in view of the fuel that the trans¬ 
former is used for only a tew minutes at a time, tlir heat- 
ing will not be excessive. 
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The primary ronsisfa of 120 turns in all and so ar¬ 
ranged that 90 turns may be used if desired. The wind¬ 
ing is of No- 9 D-C.C. magnet wire in four layers of 30 
turns per layer. Two layers are wound On each leg. With 
re fere nee to Fig. 1-12, the winding is started by soldering 
the end of the wire from the spool to the end of a piece of 
stout copper ribbon which is then insulated with a layer oF 
paper and the winding continued over it for one layer. This 
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procedure is repeated with the other core leg and two 
|p Vcn - of press board fitted ready for the secondary 

winding- ^ ^ ^ 1 . | 

The secondary consists of 10 turns in all, five to each 

layer. The winding is composed of three No. 4 D.C.C. 
wires wound in multiple as shown in Fig- 140. The wire 
should be on three spools arranged Conveniently in back of 
the operator who should wear canvas gloves in handling 
the heavy conductor. The wires will have to be tapped in 
place with a small wooden mallet. The starting ends are 
soldered to a piece of heavy copper strip, the winding done, 
and the finishing end secured in a similar manner, A sub¬ 
stantial covering of press hoard finishes the windings alter 
they have been liberally painted with armalac or a similar 
com pound. 

The legs with the windings on may then be set on end 
and lhe 3 by 6 pieces of steel inter leaved in order to com¬ 
plete the magnetic circuit. One end nf the core complete 
is shown in Fig. 139, A slight tapping with a Sight ham¬ 
mer will set up the Irons. 

The Mounting,—The mounting is clearly shown in 
Fig. 1-1S SB is also the directions of the windings. The 
buikkx should determine this very carefully by placing the 
cores end to end before assembling and then noting which 
terminals of the windings, when connected together. will 
produce a continuous winding in one direction throughout. 

The copper ribbon taps are soldered to No, 10 flexible 
£trandei.l conductor on the primary and to thi'cc No, -* 
iblr. stranded cables in multiple on the secondary. 1 he 
cables nr C to binding posts on the primary end and 

tussive copper bolts on the secondary. The connections 
between the halves oF the windings are made with scripr 
■-d topper simulated with tape. 

Welding ExpErsmerits. — The current delivered by ch 1 
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iu^t described is of low voltage but great vol- 
rent tiiay be applied to the requirements 
science entertainer in a number of ways and 
me space available art this treatise will permit of but a brief 
outline of the many interesting experiments it is possible to 

product 
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As a necessary adjunct to the transformer described 
previously may be mentioned ;t pair of heavy cables 
conduct the current from the secondary of the transformer 
to the appliances with which the experiments me to be pre¬ 
formed* Such cable may be purchased in an electrical sup¬ 
ply store, but it is likely to tic rather too Stiff for the re- 
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quircments of (he performer. For this reason the author 
suggest? thal worker m * ke ClWn table, and the 
appended illustration (Fig. 149) shows how this may be 
( f ont A coil of *\~o. 24 bare copper wire is r.nt into suffi- 
dent ten-foot lengths to make up two bundles of wire each 
i j inch in diameter when the wires are Lightly bound to¬ 
gether, The end of one bundle of wires is forced into a 
substantial lug and very carefully soldered to insure that a 
perfect electrical connection is made* This lug is then 
gripped in a vise and the wires are stretched individually 
and collectively along the bench with the ends held securely 



fig;. ]49.—SKorfiifg const met (CO *F table TO carry lh? Ei«avy Meonjairy turrtpt 


when the stretching has been done. A wrapping of cotton 
tape is then wound throughout the entire length of the 
tabl-c starting at the end with the lug and finishing tem¬ 
porarily Three or four inches from the other end where the 
tape bound with wire Lo keep it from unwinding. Again 
starting at (he Ell£ end. a layer of fine, hard fish line is 
wound around the cable and over the tape, finishing the 

cohering of the cable. Before cutting- the tape and line at 
the finishing end the wires arr to l‘e cut nff squarely anti 
inserted into a second lug which ls carefully soldered as in 
the ca*c of the first one. The tape and line may then be 
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brought up to the lug and finished off. The same process 
is reprated with the second bundle of wires to form 3 cabin 
similar to the Mrst„ 

The only other adjuncts necessary for the simpler ex¬ 
periments with the transformer are two pairs of tongs or 
damps to which the cobles are fastened. In Fig, \2 the 
reader will note a suggestion for a pair of tongs of suit¬ 
able design, and if the worker is a fairly skilful pattern- 



I"5r- —Tbflse Ripper tang 1 ? useful in the conduce ef many -tsperiirttnij 

□.Lici noting 1 tiltttnf 

maker he can make a pattern from which 3 copper or 
bronze casting may be made, Failing in this, fie may use 
a dismantled pair of iron tongs or gas pliers for the pat¬ 
terns, making such changes as may be necessary with tine 
aid of a bit of hard wax. The illustration is just one-half 
the size of the finished tongs used in the author s outfit, 
and it will not be safe to use a lighter weight of copper as 
1 he tongs heat up pretty well after the current lias been on 
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a Il'W minute 5, The lug of the cable a? fitted to liie ]i,indie 
cif the tong as shown in the illustration. 

Assuming that the transformer has been set up, ihp 
worker will he anxious to try it out. The tongs may hr 
grasped with the bare hands as the voltage of the. secondary 
is 5 l? low that practically no shock will be perceptible: 
however, if the performer's hands are tender or susceptible 
to perspiration, the handles of the tongs may he dipped in 
white lacquer which will be quite invisible when dry but 
whicFi, at the same time, acts as an effective insulator. 
The tongs having been connected to the transformer sec¬ 
ondary by means of the cables and the GO-cyclc alternating 
current circuit through a 30-ampere fused switch, the per¬ 
former may grasp a piece of j4-inch steel rod about two 
feet long in the jaws of the tongs and have an assistant 
turn on the primary current- The steel will quickly dis¬ 
color and become gradually red and then white hot- At 
this stage the current should be turned off and the per¬ 
former should place a pair of gloves on his hands, explain¬ 
ing to the audfence that, as they have just seen, the cur¬ 
rent passing through his hands has no effect whatever upon 
him, bur that the intense heat so near his hands is worse 
than unpleasant. The heavy gauntlet gloves in place, the 
experiment can be carried to the stage of white heat, at 
which point the steel is almost plastic arid the rod can be 
hem easily into a U shape A few minutes more- and the 
actually burns up in the performer's hands, sending 
t jrth a shower m sparks in nil directions. In order to 
protect fh^ eyes and clothing from the sparks, it is well to 
wear a helmet and .1 large leather apron to completely 

CQVer T ierfi< >n. This dress has its psycholopica] effect 
the audience also. 

T^ e transformer oiaj bt used to weld together two 
r^cf.,, nf iron rod held in tongs and brought together; spot 
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- iron may be done if a device is built to 

provEav sufficient pressure at the contracts ; a mass of metal 
m ay be brought almost to the melting point if placed in a 
crucible and (fie terminals inserted; and, in fact, countless 
Either experiments, many of which will suggest themselves 
to the possessor of the transformer, may be performed. 

A most effective stage setting is one of di 
vehxl in the form of a cavelike affair* Practically <m tn 
the electrical experiments should be performed in semi- 
kness in order that the effect may he striking 

>er and zinc rods held in the tongs witn me 
makes one of the most starting experiments the 
author has ever beheld. 
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CHAPTER JCXIII. 


hints FOR THE ELECTRICAL ENTERTAI:iEF(. 

Kot tlie ka?t important feature of the work in hand is 
rSie preparation of a suitable explanatory lecture to accom¬ 
pany. the experiments which are to he performed with the 
apparatus described. Upon the snap and vigor of the lec¬ 
ture depend in a targe measure the successful presentation 
c>f the offering; It is safe to assume that the day of the 
electrical fakir is past—-no longer can the smooth-tongued 
performer claim some supernatural power which enables 
him to take through his body enormous voltages which 
would prove fatal to the average mortal. The lecturer of 
this type is 35 much a thing of the past as is the old-time 
magician who makes claim to some occult power rather 
than to sleight-of-hand or mechanical ingenuity to accom¬ 
plish his tricks. The electrical entertainer of today must 
hear In mind that in the past five years the education of the 
general public along the lines of electricity and science has 
advanced in an astonishing degree, and to offer his experi- 
meiiLF under the guise of a wizard is not only to insult she 
intelligence of his audience, but to stamp himself as an 
absurd charlatan as well. Just as the modern pirstitiigi- 
^a,tor credits his quickness nf hand, so should the electrical 
entertainer give credit to modern science for Eds ability to 
perform the startling experiments lie offers. 

Claa? of Audience.—The class of audience catered to 
r. ! ." L ' ^l r J ° l?:ir CAre ^ u I consideration The style of talk 
a 1 *ore h\ the intelligent and well-read Chautauqua as- 
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MTrtbly would be hopelessly out of place in tvcn a high- 
das* vaudeville theatre* This is not due to the leaser 
degree of intelligence to be found in r the theatre audience 
so much as to the fact that such *n audience demands to 
be shown rather than told. The experiments must speak 
for them selves and an y lecture accompanying their preset 
tatfon must be more in the nature of an explanatory 
" cl] at ter" rather than a discourse on the theory and scien¬ 
tific reasons for the phenomena demonstrated. With the 
typical lecture audience, on the other hand, the explanatory 
remarks may be more comprehensive in nature, as such an 
oin lienee comps to listen and be instructed, as well as to- 
5te and be entertained. At the satnc time the performer 
must not lose sight of the fact that many of the people in 
even a scholarly audience are totally unfamiliar with even 
the fundamentals of electricity except in a vague way, and 
his discourse should therefore be interspersed with fre¬ 
quent analogies in everyday life in order that the. terms 
and phrases used may be clearly comprehended, 

A clever touch of comedy is of almost inestimable 
value; for tLie theatre audience it should be of the "slap- 
stick" variety, while for the lecture assembly it should be 
genteel or even subtle in nature. As an illustration of the 
former sty It of comedy, the writer has seen many a 
mediocre electrical act carried through to a riotous curtain 
ssniply because a handful of boys from the audience were 
knocked off their feet supposedly through contact with a 
wire, 1 he same bit of comedy presented for the approval 
of 3 more cultured audience would have resulted in a iew 
disdainful smiles. 

Short Introduction Preferable.—The performer should 
beware of a lengthy introduction in either u-f the two ca^es. 
For the theatre, the opening remarks should be exceedingly 
brief und “straight from the shoulder/ 1 for audience of 
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i his nalurr is ever impatient for something to happen and 
the quicker the action throughout the better the reception, 
jf the led are r is endowed with an unusually commanding 
presence, which invariably combines the gift oi wit *\? 
humor, he mny carry the action With his own magnetic 
personality; but for the individual who is not gifted in 
this manner, the rapid-fire style is safer and less likely to 
subject him to the disconcerting ridicule of an unruly gal¬ 
lery crowd. 

Impressive Opening Imperative.—The introductory re¬ 
marks should be quickly followed up with an impressive 
experiment ' ibis is to at once arrest the attention and whet 
the appetite for better things to come, After the successful 
completion of this one experiment, the performer has, in 
a large measure,, gained the confidence of his people, and 
in consequence, they will be the mare ready to listen to 
his further remarks. At this point may come the real in- 
troduction to the entertainment to follow. The experi¬ 
ments should be placed on the programme in logical order 
and every efiqrt made to so arrange them that there shall 
he no wait whatever between the successive riemonstraCions, 

The mediocre experiment? should he interspersed with 
the spectacular and startling ones, and invariably the climax 
should consist of the one experiment that proves to be the 
masterpiece. It is not always possible to determine just 
which one from among the number may properly lay claim 
to this title and this is where the value of "trying il on the 
dog comes in. As a. matter of fact the final rehearsals of 
the performance should be before a real audience arid a 
critic.st one at that, for only in this way can the production 
be whipped into shape, 

Selection, of Experiments.—The selection and prepara¬ 
tion of the experiments to be used hi Jus program must 
needs rest with the entertainer himself. The work must 
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show thr individually of the entertainer, &ince he is to 
perform the experiments and is responsible far ilieir recep¬ 
tion by the audience. The hints offered in this book 
should, therefore, he considered in the light oE suggestions 
only, and the most the writer can hope is that they will 
start the entertainer on the right track. Constant experi¬ 
ment day after day will serve to bring out the wonderful 
possibilities in the apparatus, and as tin* worker proceeds-he 
should make note of the effects produced and strive in fut¬ 
ure attempts to make the manner oi presentation more 
striking and interesting. The one big thing to be borne in 
mind, as outlined in the last article, is that the experiments 
must hold lhe interest of the audience without the neces¬ 
sity oF discourse or explanation. In the first plate, the 
lii^h frequency discharge produces a deafening notsc which 
m iisetf renders speech inaudible while the coil is in opera¬ 
tion, and, secondly, the audience as a rule does not care 
what the entertainer has to say and it must be shown. 
Simplicity should be the keynote throughout, for the aver¬ 
age theatre audience may he treated as a more or less un¬ 
ruly crowd of children who want soldy to be amused and 
entertained. With ;hesc facts in mind r the entertainer may 
plan his program. The number of experiments is seem¬ 
ingly limitless when one starts to operate the apparatus, 
and as the time allotted the average feature act tn vaude¬ 
ville is from twenty to thirty minutes, it is obvious that 
only the pick of the lot should he. chosen. Some may be 
selected for their beauty; but the majority should he picked 
w **h a view to their sensational qualities 

Probably the most effective opening number is pro¬ 
duced !iy Lht high frequency transformer in operation at 
J'dl power with a dart ^tage- The streamers of hie leap 
Mi 5r.i -jv'cral ff-t fu 'all di/e-ciiona from the ball atop the 
Iran*Former. The His-rlwgc milk*? a tremendous crackling 
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and crashing noise which impress** ihc audience through 
ils weird ness even before the curtain rise*. As the curtain 
fiends, the center of the stage appears to be filled with a 
twisting* darting mass of slender, purplish fingers of fire 
which snap at the entertainer as lie enters through the 
center door and walks down stage or toward the footlights* 
The current may, at this lime, be shut off and the lights 
turned on full for the opening remarks which were dis¬ 
cussed in a preceding paragraph. 

After she short preliminary address the performer may 
briefly explain to the audience how modem science enables 
man to make electricity his servant, and a servant whose 
sendees are to be respected but not feared, For instance, 
he can say that if he were to place his hands across the 
terminals of the low frequency transformer (pointing out 
the instrument, but not explaining its principles) he would 
receive a shock that "would positively be fatal, since us 
voltage is in excess of that used in the electric chair, 1-- 
may then go on to say that through a simple process ui 
topverxion which changes the nature of the current but 
which does not in any way materially reduce its strength, 
and which, indeed, serves to increase its voltage lo near or 
quite tile mi I Ion mark, he is enabled to apply that erstwhile 
destructive force., in the good of mankind, curing diseases, 
relieving pain and in countless other ways fulfill Eng the 
claim ihat electricity is man's greatest servant when in¬ 
telligently handled. The performer may then show how 
the Tremendous current can be taken through the body 
without danger, even though Its voltage is hundreds of 
times that used for purposes of electrocution, A metal J’oJ 
is graEprd in Inc hands, and while standing on an insulated 
stool the performer approaches the ball discharger of the 
transformer with the lights out and the cod in operation 
As ihc rod nears the ball, a beautiful halo or luminous 


(C) Jeff Behary 2019 


259 




IITVTS FOR ELECTRICAL ENTERTAINER 2S1 

vapor gather* at the point iind increases in intensify as the 
distance is shortened, Finally, when the rod is within four 
cr five leet of the hall, an enormous sheet of purplish- 
vvfnte flatne crashes across I he. in tervening space and into 
the rocE he Ed in the hands. The spark leaps into the air 
and breaks as the heat causes it lo rise* and the moment the 
J ischarge is broken another flame takes its place. J[ the 
distance is shortened to within six inches or a foot oE the- 
ball, a piece of stick or bit of paper held m the spark will 
be ignited immediately. 

The performer may then withdraw and have the cur¬ 
rent turned off for a few words of explanation* The next 
experiment may be made to show that the current is actu¬ 
ally going into the body of the entertainer. To this end, 
he approaches the ball with his rod held in one hand and 
in the other he grasps an electrode to which is connected 
a Wire leading to one terminal of an incandescent lamp. 
Ihc other terminal of the lamp is attached to a second 
electrode which is held by the assistant. When the cur¬ 
rent is .turned on the spark leaps to the rod as before and 
the lamp is lighted to full incandescence or even burned 
cut by the current passing between the bodies of the per¬ 
former and Ins assistant standing nearby. 

Some of the most startling and spectacular experi¬ 
ments of which the high frequency apparatus is capable arc 
produced hi connection with the insulated stool and the 
c arged body ot the performer. For most of these experi¬ 
ments the frequency of the current should be increased by 
moving iht- primary clip of the oscillation transformer to 
point where (ewer turns arc included m the circuit. This 
will reduce the spark length of the coil* but this loss can 
. Q f r * tei: ‘ [l V[ - w of the fact that the current is smoother 
l t '.Vj,- 111113i: _'^ ir contractive effects nee totally missing. 

1 J'.u c For the performer to do justice to hi* experi- 
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tel 

merit* if he experience arly decree of shock, which, while 
s iiir «y| ait dangerous, is si HI disconcerting. 

The performer stands on the stool and touches the 
discharge ball of the coil with bis metal wand. When thr 
current is turned an, a strong, snapping spark several inches 
iit length may be drawn from any portion of the body by 
Lhe assistant. This spark will ignite a piece of cotton 
dipped in alcohol, li^ht a cigarette, puncture a thin piece 
of glass, and do many other equally interesting tricks. If 
the spark is taken from the bare skin for any length of Lime, 
a blister will form From the burn which results* ami it is 
therefore advisable to draw the spark from a heavy ring 
worn on the performer's free band. An occasional spark 
taken For a few seconds at a time will not affect the skin 
and the lighting of the cotton may be accomplished by the 
assistant bringing the material in dose proximity with the 
performer's ear or chin. Care should be taken to ovoid sparks 
near the eyes. If the performer holds a metal spoon in his 
n;oulh, a spark may be drawn from the handle and this 
experiment se'dom fails to bring applause 

If the primary dip on the oscillation transformer is 
careFully adjusted after the performer has been connected 
with the discharge ball,, a point will be found where his 
body seems literally to exude a luminescent halo of bluish 
white fire, When the Free hand is raised directly over the 
heath little tongues of fire dart from the finger ups i ri£o 
the air. When a second person approaches to within a 
foot or so of Uie performer the space between their bodies 
is apparently filled with a luminous vapor, anti a finger 
pointed at the performer instantly calls forth an intense, 
cone-shaped stream n i light A Geissier or other vac¬ 
uum tube brought to within even six or eight feet of the 
charged body lights up with its characteristic glow, and. 
whr n it approaches, to within a Foot of the body, the 
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■ 5 practically as bright as it would be if the current were 
passing into it through a wire instead of through space. 

An entertaining experiment is to bring an incandescent 
Tamo butb p held by its base in the assistant's hand, close to 
od held in the hand of the performer. The current 
wly strikes through the glass wall, and N as the fracture 
■eases, the air is let into the bulb. As the vacuum 
jowers the color of the glow in the bulb changes from 
bluish white to red, then to purple and finally it disappears 
as the spark punctures the wall and finds its way to the 
wires inside. 

farther attempt will be made to describe "expert 
to do so is futile at this point. The worker will 
nna that every time he turns the current on, he finds some 
new wrinkle or stunt to do with the spark. Ardent experi¬ 
mental ion with the apparatus itself is — T ' ^-jji 
and a day spent merely in "playing 

give the ingenious worker Scores of fascinating uyui. 
relents, some of which are suitable for the stage and others 
for the parlor or the laboratory. 

Dr. Tesla prepared a series of intensely interesting lec¬ 
tures some years ago and his work* now in book form, 
o ff crs a truly remarkable series of instructive experiments. 
While Dr. Tesla advocates* in his book, the use of a high 
frequency alternator or else an oil-immersed oscillation 
transformer, still many, if not all, of the performances he 
pictures can be shown with the apparatus described in this 
book. 
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PHEJ/ACE. 


Tm present work is principally occupied with Mag¬ 
netism in its connection with Electricity. But the gen¬ 
eral phenomena of both these sciences are described as 
fully as the thorough comprehension of the relations ex¬ 
isting between them appeared to require* It hu been 
the aim to give to the book a practical, rather than a 
theoretical character, and to introduce hypotheses no 
further than was essential to a clear explanation of the 
phenomena described. Many important observations and 
results connected with magnetism and electricity hate 
never been brought together in any scientific work; and 
the present volume, though mainly intended as a com¬ 
panion to the apparatus manufactured by me, has* in 
consequence 3 taken the form of a treatise on those 
branches of science to which it relates, and may be 
used as a text-book* 

Since the appearance of the first edition of this 
Manual, in 184^, some progress has been made ‘ui the 
departments of science treated of, ami many new and 

1 * 
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improved b-nmw, h„e becn CDntrivjd 

Jr * r~» *"»■«* ,7 “ 

dihons have been made, to adapt it better to the nor 
po 3e8 of a text-book for Colleges and High School* and 
sho v a companion to the apparatus. The Manual 
has for some years been in use as a text-book, for the 

sake of its demonstrations, in the United States’’ Military 
Academy at West Point. 

The preparation of the present f as well as of the. 
former edition, lias been principally under the charge 
of Dm. John Bacon, Jr., and William F. Chinning. 
The arrangement which lias been adopted, and which 


differs from that of any previous work, is founded upon 
a natural order; and the attempt has thua been made 
to establish a more scientific relation between the facts 
of magnetism. Many of the instruments and experi¬ 
ments are original, and are now for the first time 
described* Among the new articles of apparatus, a 
considerable number have been contrived or improved 
by Mr* E* B. Horn. Numerous wood cuts are intro¬ 
duced to illustrate the subjects under consideration. 


Daniil ^ b - 


Bost j n „ A ug usi t i S4 7 
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INTRODUCTION* 


DEFINITIONS AND EXPLANATIONS. 

L Magnetise — The term magnetism expresses 
the peculiar properties of attraction, repulsion, &c,, 
possessed, under certain circumstances, by iron end 
some of its compounds, and in a somewhat inferior 
degree by nickel, a closely-allied metal. Cobalt is 
perhaps slightly magnetic. 

Electro-Magnetism — That branch of science 
which relates to the development of magnetism by 
means of a current of electricity, is called electro¬ 
magnetism. It will be treated of in Book L 
Chapter 2, and in Book IL Chapter 2. 

Magneto-Electricity treats of the development 
of electricity by the influence of magnetism, and 
will form the subject of Book Ill, Chapter 2 „ 

2. Magnet* — The body which exhibits magnetic 
properties is called a magnet This name is confined 
to the metallic Substances mentioned above; but all 
conductors of electricity are capable of exhibiting 
similar attractions and repulsions while conveying 
a current- 
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Natural Magnets.— Certain ores of iron ar<s 
Tonnd to be possessed of the magnetic property in 
ihctr natural state. These are called natural mag _ 
rccis, or loadstones. 

Artificial Magneto — Bodies belonging to the 
magnetic class, in "which magnetism is artificially 
induced^ arc called artificial magnets. 

3, Induction of Magnetism. —Whenever mag- 
netic properties are developed in bodies not pre¬ 
viously possessed of them, the process is termed the 
induction of magnetism. When this is effected by 
the influence of a magnet, it is called magnetic in¬ 
duction; when by a current of electricity, electro- 
TTHlgnt t tc ind fiction, 

Induction of Electricity,—T his term express¬ 
es the development of electricity l>y the influence 
of other electricity in its neighborhood, or by the 
influence of magnetism. In order to distinguish 
the inductive action of ail electric current from the 
static induction of electricity at rest* the former is 
called dectra-dynamic induction. The development 
of electricity by the influence of a magnet is termed 
tnagncto-dcctric induction. 

4. Polks.—T he magnetic phenomena manifest 
themselves principally at the two opposite extrem¬ 
ities of the magnet' the force of the attractions and 
repulsions diminishing raj'iiilly as ihe distance from 
them increases, until it becomes entirely insensible 
at tho middle point. These extremities arc called 
the pole* of the magnet. 
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EXPLANATIONS. 3 

B. The cnrth itself is found to possess ihe prop¬ 
erties of a magnet, having magnetic po.es eorre- 
spanrliug nearly in their dErection with the poles r.f 
its diurnal rotation. Now, if a. straight magnet be 
silSfrfuidcd sc U9 to allow of a free horizontal mo¬ 
tion, it will be found to place it.sojf in a direction 
nearly north and south ; as will he explained here¬ 
after, The end which Emms towards the north is 
called the north pole of the magnet.. Che oLlmr end 
its south poh. Hence every magnet, whatever its 
form, rs said to have a north and a south pole. In 
the figures to he hereafter described, the iinrlli pole 
is indicated by the point of mi arrow, and the soul It 
pole by tho feather; or by the letters N and S re¬ 
spectively. The poles of a galvanic battery will 
be described farther on, when treating of that 
instrument, 

6. Pkkmanent Magnets, ■—It is found that pure 
soft iron easily acquires magnetism when exposed 
to any magnetic influence^ but immediately loses 
this magnetism when that influence is withdrawn* 
Biit sleelj which is a compound of iron with a small 
quantity nf carbon, and especially hardened cast- 
steel, though it acquires the magnetic properties I ess 
readily, retains them more or less permanently after 
they are acquired* I fence a magnet formed of 
hardened steel is called a permanent magnet. 

7 - Bah Magnrt. —An artificial permanent mnguch 
in the form of a straight bar, is called a hnrntagttct- 
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n A V lS * A MANUAL, 

1- Fijjjf* 1 represents 

n small case, con¬ 
taining two bar 
tn&gtiets, with two 
short pieces oi" soft 
iron connecting 
their [joles: thesis 
act as cr^rc fares (see 9J, and serve to preserve 
the power of the magnets,. The magnets, when not 
in rise, should be kept packed in the case, with their 
opposite poles connected by the arm at ores, in the 
manner shown in the cut. 

Compound Hah Magnet. —-A magnet composed 
of several straight liars joined together, side by side, 
with their similar poles in contact, for the purpose 
of increasing the magnetic power, is called a cojji 
pound bar wwgn.ct+ 

fig. 2. 




Such a magnet, composed of three simple mag¬ 
nets, fastened together, is represented in Fig. 2. 

/%, a 

8- Horseshoe or U-Mapnet. —A mag¬ 
net which is bent into such a form as to 
bring the two opposite jjoles near together, 
so that ihoy nan he connected by a short, 
straight piece of'iron, is called a horsmhae 
or f -mgg-ijef. 

Fig. 3 represents a steel magnet of this 
description. 
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Fig 4. 


SXPI.ASATIDNS. $ 

Gdctfouhd Horseshoe Masset. — A 
mn^rnet composed cf several horseshoe 
magnets joined together, side by Bide, 
as |n Fier* 4 , for the purpose of in¬ 
creasing the power, is called a compound 
korttshoe magnet , or JTKurnetfc Seifcry, 
These magnets are charged separately, 
and ore put together with all the similar 
poles in the same direction. 


9 , An mature, — A piece of soft iron, adapted to, 
and intended to connect the poles of a magnet, is 
called an armature } or keeper. Horseshoe magi iota 
are usually provided with an armature, consisting 
of a straight bar of iron, for tho purpose of pre¬ 
serving their magnetic power: this should be kept 
constantly applied, to the poles of the magnet when 
it is not in use; as shown in Fig, 4 , where A is the 
keeper. Armatures are employed in various e*peri- 
meats, and their forms vary with the purposes intended, 
ffc 5. 

10. Magnetic Neriole. 
— A light and slender 
magnet, mounted upon a 
centre of motion, so as 
to allow it to traverse 
freely m certain direc¬ 
tions,, is called a mng- 
netk needle. It may be 
so in on n led ns to 
otU y Wzontally, as in 
^ * or Its motion 
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Fig. a 



»ATis‘9 m Affirm L. 

may be confined to a vertical diree* 
lion, as shown in Fig. G. This last 
form is railed a dipping ncetlh. By 
mi-nils of a universal joint, the needle 
may be supported in suds a manner as 
to have freedom of motion iti both a 


horizontal and vertical direction. 


11. The most obvious effects exhibited by mag¬ 
nets are their power to attract iron, and their 
tendency when freely suspended* to assume a de¬ 
terminate position in reference to the earth. For a 
long time* these were the only properties which were 
noticed, or at least which received particular atten¬ 
tion. The attractive power of the loadstone over 
small pieces of iron seems to have been known from 
the remotest antiquity; but its polarity with regard 
to the earth docs not appear to have been observed, 
at least in Europe, until the eleven!Ei or twelfth 
century of the Christian era. It is, however, stated, 
by a distinguished orientalist* M- Klaproth, (hat the 
Chinese were acquainted with the polarity oi the 
magnet, and employed it as a guide to travel Em 
on land, at least as early as (he second century 
also, that the use of the mariner’s compass in nov 

m 

igation originated with them, and was com muni 
cated to the European nations through the Arabs. 
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PRODUCTION OF ELECTRICITY. 

IS!, As a current of electricity is requisite in 
many of the experiments to be mentioned here¬ 
after, it becomes necessary to describe the various 
means by which it may be produced. 

L MECHANICAL DR FRICTIONAL ELECTRICITY. 

13, The electricity developed by the electrical 
machine is called mechanical or frictional, from the 
mechanical force or friction by which it is obtained. 
It possesses properties differing much in degree from 
those exhibited by the galvanic arrangements de¬ 
scribed below, and is far inferior in producing mag- 
uelie effects, which require an electric current On 
the other hand, it greatly surpasses galvanic elec¬ 
tricity in exhibiting the phenomena of dec tricity at 
rest, under its two forma of positive fstk1 negative' 

14. The grunt development of electricity observed 
during the - escape of steam from high pressure boil¬ 
ers, may be mentioned here. This is collected for 
purposes of experiment, by plunging into the steam } 
escaping from the safety vah r e t a brass rod (I'hg, 7) 
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furnished with a brush rtf points, P* at one end, le 
collect the electricity, nud held by moans of an in* 

t'ig. 7, 



suhimg handle a it: to hod to the other end. A length 
of six or eight foot id found advantageous, in this 
instrument, to convey and insulate the electricity, 
which may he conveniently drawn from the lower 
pari of the rod* In the cut, the brass rod k repre¬ 
sented as terminating in a brass ball, B. insulated from 
the wooden handle, II, by a stout elaass rod, G 

15. The electricity obtained in this way from 
steam is of high intensity, affording sparks of an inch 
or more in length, and charging the Leyden jar so 
as to give strong shocks. It is almost always jfosi- 
fitGj and is not obtained unless the steam is of high 
pressure, so as to issue from the valve as a trans¬ 
parent vapor. 

lr. GALVANIC OR VOLTAIC ELECTRICITY. 

16 . These names are given to that form of elec¬ 
tricity which is produced by chemical action. It 
1S found chat, wheu two metals are placed in coi itact 
with each other, and with some liquid capable of 
acting upon one more than upon the other, electricity 
ol a peculiar character is developed. The peculiar 
electrical relation of the metals employed, rdso exerts 
un iniluiinee upon this result. The metals 'uosl 
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extensively used are zinc and copper, or wine and 
platinum; and the chemical agent is some liquid 
containing an acid Laving a powerful affinity far 
sine. The language adopted in describing the re¬ 
sulting phenomena was founded originally on the 
supposition that electricity is given out to the copper 
from the zinc, which is corroded, through the liquid 

between them. This is shown in 
the adjoining cut (Pig. SJ, which 
represents a glass vessel, nearly 
filled with the Hu id, and contain¬ 
ing a zinc plate, marked Z, and 
one of copper, C. Now, the sup¬ 
posed motion of the electric cur¬ 
rent within the vessel, is from Z 
to Cj and if the two metals are 
connected by a wire without the 
vessel, as in the cul, in order to 
fulfil the condition of metallic 
contact, the electricity is supposed 
to pass mound through the wires 
to the zinc again, to restore the 
equilibrium of the fluid, Thus the diriment is con¬ 
sidered as passing from zinc to copper udtihhi the 
series, and from topper to zinc without it. The 


Fig, 8. 



from the copper 


wire connected with C is called the pprititw pole of 
ihe airaii^ftnifintj atid that with Z the nfg&tive pole- 
n -. Tiw electricity ptoreediug from the positive 
polr: is the same iei its rdulions ag [he electricity 
mti the prime conductor o! the electrical machine, 
which originally received the name otjwntw : white 
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<lml from the negative pole corresponds with (lie 
electricity obtained from the rubber of the machine. 
These terms are, however, to a certain extent, arbi¬ 
trary, It is still an open question, whether there 1 is 
one fluid moving in a particular direction, or two 
fluids moving in opposite directions, or no motion 
of a fluid at ail. The fact which is sought to be 
explained by these theories remains fixed. In the 
above-described circulation of the electrical fluid, 
technically called the galvanic circuit, there is an 
electrical influence propagated in a certain unchan¬ 
ging direction; and as the control of the magnetic 
and chemical reactions produced depends upon our 
knowledge of this, it is necessary that the signi¬ 
fication of the terms should be understood. 

18. Professor Faraday hag proposed a nomencla¬ 
ture of electricity, which has been adopted in some 
scientific treatises. The poles are called by him 
electrode j 5 from the Greek ^eht^ and l<Ms; shat ts, 
ways or pa tits of electricity ; the positive pob the 
anode, from the Greek cb-mri^ an ascending or enter¬ 
ing way, and the negative pole the cathode, from 
the Greek wcMos, a descending way or path of exit. 
The terms positive and negative pole are, however 
still most frequently employed io designate these 
extremities, and the wire without, when in connec¬ 
tion with these poles, js spoken of as the channel 
Of a positive current passing from the iormer to 
;he latter. 

19. Instead of using two metals to form the 
galvanic circuit, one metal* * T1 different sUttcs* may 
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he i]sod on the same principle; the essentml con¬ 
dition of this current being only that one part of a 
conductor of electricity shrill be more corroded by 
sonic chemical agent than smother part,. Thus, if a 
galvanic pair be made of the same metal, one part 
of which shat I be softer than another, as of cast and 
railed zinc, so ns Lo he differently corroded, or if 
a greater amount of surface be exposed to corrosion 
on one side than on the other* or a more powerful 
chemical agent be used on one side, a current will 
he determined from the part most corroded through 
the liquid to the pan least corroded, whenever the 
cirenit of the poles is completed. 

20. Galvanic electricity is capable of producing 
the most extensive magnetic* chemical, and calorific 
effects, in this respect, it has a far greater capacity 
than mechanical electricity, though it is found that, 
by lhe accumulation of this latter, the same effects 
can be produced in proportion to the amount pres¬ 
ent. This has led to the natural inference, lhat, 
in galvanic electricity, the quantity present is im¬ 
mense, while in mechanical, the quantity is sinalL 
On the other hand, it is found that, in the latter 
form, the electricity is much more energetic in i [K 
physical reactions- that it appears to be condensed 
upon insulated matter, and strives to obtain an 
equilibrium Eiy diffusion in every direction. It is, 
there fore, said that mer ha rural electric it y has mart* 
intensity limn ealvanic, though ;t is difficult to a.ssjgn 
other than a srenoral idea To this word. Owing lo 

w 

this ■ lifterm^t; of intensity, the substances, such 
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as glass! Gftflhtfn wore, wood, ivory, which act as 
non-com! actors in- galvanic electricity, arc much 
more numerous than the corrcsponding class, with 
re lore i ico to mechanical electricity* A true com- 
jKirisoti between these two forms of electricity, would 
be made between (he galvanic current and a cur¬ 
rent of m echini icnl dee tricity, freely circulating, as 
through a wire connecting the prime conductor and 
the rubber of an electrical machine* So compared, 
the fluid would bo found in belli identical in its 
effects, with scarcely greater difference in the con¬ 
ditions of quantity and intensity than we are able 
to produce by different arrangements of galvanic 
series. 

21. There are two modes by which the peculiar 
powers of a galvanic arrangement may bo increased ™ 
first, by me tens hi g the size of the plates used; and. 
secondly, by increasing their number* J- The ex¬ 
tension. of the size of the pltites* If the size of the 
plates, that is, die extent of (lie surfaces acted upon 
by the chemical agent, is increased, some ot the 
resulting effects become more powerful in the same 
ratio, while others do not. The power to develop 
heat and mag lie Li sin, is increased, while the power 
to decompose chemical compounds and to affect 
the animal system is very slightly, or not at all, aug¬ 
mented. Untie lies constructed in this way, of large 
plates, are sometimes called effort at otnr$ t from their 

■A 1 

great power *jf producing heat; and they usually 
cnnslsl of from one to eight pairs of plates. The;, 
mb mnde of various forms. Sometimes the sheets 
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of cnpner mi zinc ar, coiled in Jf 1 * 

side by side; a,ld ! v may *5 

divided into a Steal number of small plates, provuu 
lhal all tlic zinc plates are connected together, and 
all the copper plates together* and then, finally, mat 
the experiments fire performed in a channel of elec¬ 
trical communication opened between the one can¬ 
dies and the other; for it is immaterial whether 
one large surface be used, or many small surfaces; 
electrically connected together. The effect of aLl 
these arrangements, by which the metallic surface of 
a single pair is augmented, is to increase the quantity 
of the electricity produced. — 2. The extension of the 
number of iite ‘plates consecutively j that is ? by cor]- 
necting the copper plate of cadi, pair with the zinc 
piale of the next p&ir By this arrangement, the 
electricity is obliged to traverse a longer or shorter 
series of pairs; each pair being separated from the 
adjoining ones by ei stratum of imperfectly cots duct¬ 
ing liquid, or by the walls of mi insulating cell. 
The result is r that the electricity acquires that ad¬ 
ditional icnpulse, which lias already been referred to, 
ns inmidtij' It has greater power to pass through 
imperfect conductors, nr through intervals in the 
circuit, to give shocks to the animal svstem } and 
to decompose chemical compounds; and when tlio 
number of consecutive pairs of plates is increased Co 
some. Lhcueundsj or even hundreds, the electricity 
developed approaches very near in its character to 
t lat prodnM d by ilie electrical machine ; it manifests 
smular attractions tmd repulsions, and j„ font tho 
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Lryihui jiir may he charged wiili it- With a vm - y 
extensive scries excited by water truly T ami in which 
Pfioh cell wits carefully Insulated, an English ciec^ 

Its dun has Lately obtained an electrical discharge 
between ihe poles, although separated to a con¬ 
siderable distance. The electricity from one pair of 
plates has a very low intensity' As Hie number of 
consecutive pairs is multiplied, the intensity in¬ 
creases, until at length it approximates to that of 
frictional electricity, which is able to strike across a 
considerable interval of air, and to fracture solid non* 
conductors interposed in its circuit 

22, Jn consequence of the low intensity of the 
electricity required for electro-magnetic experiments, 
it is very easy of insulation. This is a great ad¬ 
vantage in regard to the practical construction of 
magnetic apparatus. Where electricity exists iu a 
state of high intensity, it has a strong tendency to 
pass off and dissipate itseti through imperfect con¬ 
ductors; hut where it exists only in great quantity: 
iL requires nearly perfect conductors to allow it a 
passage. The electricity developed by * single pair 
of plates, however much its power may be increased 
by increasing ihe size of the plates, will scarcely pass 
across the smallest interval of air; and si wire con¬ 
veying the current maybe perfectly insulated by a 
covering of varnish. In working the electrical ma- 
chine, m the other hand, the electrified parts of the 
apparatus must he kept at a distance from crudi Hhei , 
rai^d on glass supports,or suspended by silken lines; 
mid then, unless the atmosphere i s verir * u3 


(C) Jeff Behary 2019 


20 



B IH ft K ' S U A T T E; EMf - 1 W 

3 ccirtcity will he rapidly dissipated. But in dm capo 
of currents of low intensity, however great what is 
called tlin quantity may he. I Wo Wires may lie side hy 
e j^ r - ;? vvirh a coating of varnish or wax between llicrUj 
and convey different and opposite currents, without 
any perceptible electrical intercornTrumicalHiii. 

23, For the purposes of electro-mag u else cxjieri- 
mentHj electricity of a low intensity is required t the 
power of the magnetic effects of a current of elec¬ 
tricity depending upon mi increase of its 
mainly. Increasing tlic number of consecutive pairs 
would only add to the intensity of the entreat, [nuking 
it more unmanageable m respect to insulation, with¬ 
out adding much to its magnetic effects, GtilvnnEc 
batteries having many pairs of plates are therefore 
unsuitable for theso experiments. The maxim urn 
magnetic effect is produced by a single galvanic com¬ 
bination, or at most by five or six. In some of the 
reactions, however, of n rung net. with a coil or elec¬ 
tric current, as well ns in experiments On decompr> 

sition and deflagration, fetterics capable of producing 

% k _ 

intense currents arc required* The most convenient 

hums of single pairs and of series will t here I ore now 

be described. 

24. Smee’s JIattjehy,—T his form will he first 

Fig, p K spoken of, as furnishing an example ol 

the galvanic battery in its most simple 
form, as it has been already illustrated 
m Fig. 8. It consists of a glass tum¬ 
bler, or other receiving vessel, cm which 
a little frame restSj supporting the ^ppa- 
ral'.ifl witliin. Ths metals employed 
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me pin tiii um cm* ! zinc. The original battery nf 
Srnec com misled of zinc, nncl silver covered with a film 
ot pi at in uni ' but the metal platinum itself it found 
so much superior to the platinized silver, nml the dif¬ 
ference in expense su slight, that it has been substi¬ 
tuted. Tile arrangement, also, as shown hi the fig¬ 
ure, Jk-ik been modified from the original form. The 
metal platinum is used in lliis case, as it is the least 
o.xidizabk of Hie metals, and therefore capable of 
producing a more powerful current with zinc than 
any other. On the frame will be seen two screw- 
cups for the. attachment of wires by which the 
current may be conveyed in any direction. One 
of these screw-cups communicates with a strip of 
pi at ilium foil, which is suspended between two zinc 
plates, both of the surfaces of the platinum being 
opposed to the zinc. The amount of galvanic ac¬ 
tion is generally in pro part inn to the metallic sur¬ 
faces of different kinds opposed to each other, nth.' 
also in proportion to the nearness of those surfaces, 
The other screw-cup is connected with both tht 
zinc plates, thus uniting them into a single element 
of (he pair. The screw-cup connected with (he 
platinum is insulated from the metallic frame which 
siippons it, by vi Msewood ; and a iliumb-screw. seen 
at the lctt t confines or rHensos tFic zinc plates, 5 t> 
thru they can lie renewed from time to lime, 

T]lc Liquid used to excite ibis battery is 
sulphuric acid (oil of vitriol), diluted with ten oi 
twelve: j [trts of water by measure. This lie id acls on 
i.utniihui zinc when the gnlviiiiic circuit is net estab- 
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|j sh¥t i, find ft great lifts would therefore etipue fr-m 
ilie corrosion of the plates during [ho interval of n- 

perfments, even il' the zinc was withdrawn .. he 

acki whenever practicable. To remedy ibis defect, 
it has been found that zinc which has its surface 
amalgamated (or combined with mercury) with¬ 
stands the action of diluted sulphuric artel, unless t 
is in galvanic connection with another mein] ; and 
accordingly the zinc of this battery, and nf other 
batteries in which acid is used, is commonly amalga¬ 
mated. it ihcn remains almost uucorrnded until five 
galvanic circuit is completed by making contact 
between the wires, when the zinc is immediately 
attacked* The arm!gametion of the zinc is easily 
effected by rubbing it with a little mercury and 
muriatic acid at the same time. Tins battery, when 
once in action, is very constant. Tl does not, how¬ 
ever, like the batteries hereafter to be described, 
airtve instantly at its highest rate of action when the 
circuit is completed, but takes an appreciable time to 
reacts this point* and it is unt therefore fitted for use 
with, apparatus where the circuit is rapidly broken 





order to cinder stand some uf the pha 
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sll Pl x>Sed P*® through the liquid between the 
phfes m a direction fmm r| JG zmc to the copper or 
platinum, "Ihis pnssng^ of electric sty through fluids 
Which are not themselves elementary, is attended 
according to Faraday, with decomposition, 
whethor the fluid is between the plates of the bar! 
tery or interposed in the course of the wires or poles 
leading from it. Thus, where a battery is excited 
simply by water, that fluid is decomposed; in* oxy¬ 
gen attacks (he zinc, and its hydrogen is given oiT 
in contact with the electro-negative metal. 

27. in Since’s battery, the water of the add 
solution may also be considered as undergoing dti- 
eornposition* quo atom of iia oacygen uniting with 
one atom of zinc, in order to enable the sulphuric 
acid to unite with the resulting oxide of zinc* and 
the corresponding atom of hydrogen being given off 
in contact with the platinum, It will be observed 
that the oxygen and hydrogen appear at the opposite 
sides of the fluid undergoing decomposition. It is 
iot T however, believed that these elements travel 
through the intervening distance, but that the two 
atoms of water in contact with the plates are simul¬ 
taneously decomposed* and that a chemical equilib¬ 
rium is then established by a progressive exchange 
of elements in all the intervening particles The sub¬ 
ject of elecIrtulqcoaiposition will bo further spoken 
of in con nee Lion with I lie elect retype* 

£ iS. The gas which is so plentifully disengaged 
at the surface of the plntinmn iti this battery 3s apt to 
bring the strip into contact with the zinc* and thins 
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cause a discharge between the metals within the bai¬ 
ter^ instead of through (.lie poles without. To obvi¬ 
ate this, the platinum is either confined in its proper 
position by some fixture at the bottom, or ji bead of 
crluss is at Cad led to it, which prevents its swinging 
against the zinc, 

*%.10. Fi s- 10 rp pro 

set its a series of 

1 hree pairs ' 

battery, m 

it will be observed. 

that the platinum 

of one is ccmne.ct-r 

ed with the zinc 

of the next, and 

that the terminal wires proceed, consequently, one 

from a platinum plate and the other from a zinc 

plate, he in a single pair. 

29. Cylindrical Sulphate of Copper Battery. 
— This battery, a vertical section of which is rep- 

,, resented iti Fig. 1C 

of a double 
dor of copper. C C, 
a bottom of the 
same metal; which an¬ 
swers 

of a galvanic p u 
r -1 r - to coIItain 

Hie exciting solution* 
The space between the 
copper cylinders receives the solution. There 
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is n movable cylinder of ?,\wr. f marked *A m tho 
serf ion a] vieiVp which is lei down into this solution 
whenever the buttery is to he put ii> action. It i* 
of crnitee, i n termed into in size, as well os in position, 
to the two copper cylinders, and is made to rest 
upon tlio exterior one by means of three ins dialing 
branches (.if wood or ivory, projecting from it out¬ 
wardly. Tims it hangs suspended in the solution, 
and presents its two opposite surfaces to the action 
of rhe liquid, and to the inner and outer cylinder a 
of copper respectively- There is a screw-cup, TS, 
connected with the zinc cylinder, and also one 
marked P, mih the copper cylinder; and, according 
to the principles heretofore explained, when a com¬ 
munication is made between these cups, the elec¬ 
tricity developed by the action within the battery 
will pass from one to the other. 

12, Fig. 12 ia a perspective 

view of the same battery, 
in which the parts will bo 
understood without further 
explanation. 

30. The liquid employed 
to put this battery in action 
is a solution of sulphate of 
copper (common blue vit¬ 
riol) in water. To prepare 
it, a saturated solution of the 
sak is hitl made, and to this solution is then added 
as much more water. It may be convenient to know, 
tJiat a pint of water, at the ordinary temperature of 
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the atonai-here, is capable of dissolving one- fm.rth of , 
pound of blue vitriol; so that Hie hnlf-sati.ru tod so!u- 
fjmi employed will contain about 2 oz. of the sail 
to Lbs pint* The addition nf a small portion of al- 
rjohuHo this solution is sometimes of advantage, by 
increasing the psmulpeiico of its action < 

31 .. The net km in this case is ass follows: The 
zitic is oxidized by the oxygen of the water ; ilia 
oxide combines with the acid of the salt, forming 
sulphate of zinc, which remains in solution; while 
the oxide of copper, which was previously combioed 
with the acid, being set free, partly adheres to the 
surface of the zinc cylinder, or falls to the boiLoin of 
the solution as a black powder, and partly is reduced 
to metallic copper* which is precipitated on the sur¬ 
face of the copper cylinder, or falls to the bottom in 
fine grains. This reduction of the oxide to the me¬ 
tallic state takes place iu the following manner: The 
liter of the solution furnishes oxygen to the zinc, 
and thus enables it to combine with the acid ; while 
the hydrogen, which Is liberated, again forms water 
V'itli the oxygen of the oxide of copper with whiefj 
JL comes in contact, leaving the metal free. Hence 
but little gas is given off during the action of a 
battery charged by sulphate of copper, as the hy- 

H ' hidl escapes, is iti this cay4i mostly 

absorbed, 

35. Ill Ihis form of buttery, there is arcater in- 
lci.su y IU proportion to the quantity of electricity 
produced than in Sn.ee’s, from the fact tlitil the tinaJ 
<teompostt.oit.fati, on o*ide of copper, mid not on 
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WWw ' " h | ch iB PlWlI into its element* with 
grvnter difficulty Ilian tilts former. The fr>rce of a 
pal van it: buttery is equal, other conditions being the 
same, to Lite nmoiiiit of corrosive force in the soluiicr,, 
mums the force of chemical affinity which has to 
be overcome in the decompositions which necessarily 
attend the process. The sulphate of copper battery is 
found more convenient than any other ill a large class 
of experiments, and also generally in the hands of 
persons to whom the use of acids would be incon¬ 
venient. The solution of sulphate of copper is en¬ 
tirely neutral, and does not Injure the colors or texture 
of organic substances. Smec’s battery is a more con¬ 
densed form, and the action oil an equal surface of 
zinc more energetic* 

33. 'I he coating of oxide of copper should always 
be removed from the zinc after using the battery. 
For this purpose a card brush is provided. With this 
the surface of the zinc should be thoroughly cleansed, 
with the aid of plenty of water, whenever it has been 
in use. If this has been neglected, so that the zinc 

become covered, in whole or in part, with a hard 
coaling, it will be necessary to scrape or fife it, to 
ohtiii 11 a clean metallic surface. The deposit ot cojt- 
per, also, which will gradually accumulate below, 
must be removed from time to Lime, 

34. BiLtleri.es excited by sulphate of copper will 
keep in good anion for twenty or thirty minutes at a 
lime. The zinc cylinder should nlfrays be taken out 
of die solution when the battery is not in uye, but the 
nutation itself may remain in the battery, ns it has no 
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chemical fiction ujkhi (ho copper, but tends in keep 
1(3 surface in good condition When the sohumni 
has lost its power, as it will >So s of course, after n 
time, it is not best to attempt to renew its editir-ney 
by adding a ftesh quantity of the salt ft should be 
thrown away, and a new solution bo prepared, ac¬ 
cording to the foregoing directions. 

rbl Fig. 13 represents a Protected Suefhate of 
Coffer Battery. —It has been stated, in ^31. that 



the zinc soon becomes coated with 
oxide of copper or pulverulent me¬ 
tallic copper, and Hie action of the 
batter y con Koq i ioi itl y decl i t ios. ft ow, 
the efficiency of sulphate of copper 
in providing oxide of copper to 
undergo decomposition in place of 
water, is equally great in the final 
result when it forms only that part 
of the solution next the copperplate. 
Accordingly, by interposing a cell 
of porous earthen ware between the zinc and cop¬ 
per, two cells are prorlneed, in the outer one ui ^hich 
sulphate of copper may be used, and in the imicr om 
a solution of Glauber : s salt (sulphate of soda), or com¬ 
mon salt. Those do not coat the zinc, though suf¬ 
ficient of the copper solntron will eventually F ass 
through to make it necessary occasionally to r.kMn 
the zinc plate. Dilute sulphuric acid may also be 
Used in flic inner cell ; hut in thiscase,. it is nwssjuy 
or advisable to amalgamate the zinc. A lip 
observed in the figure, which is used lor adding 
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crystals of sulphate of cupper to the solution as ita 
strength JechruGS. 

3 b. Fig, H shows tilts, internal construction of 
this form. In The centre is seen a solid rod of aiuc 1 


iV 11. 


^ith the space for tha saline or acid 
solinio!i r( inmmding it. Next comes 
tiro porous coll; and without this 
again the space containing the sul¬ 
phate of copper solution. It is ne¬ 
cessary, after the porous cell has 
been in use, to allow it to soak in 
several waters before drying it lo pm 
away. Otherwise the saIts which 
are contained in it will crystallize in 
the interstices and disintegrate its substance. 



/%, 15. 



37 . Another form of protected sul¬ 
phate of copper battery is represented 
iu Fig. 15, l he chief difference con¬ 
sisting io the porous cell, which is of 
thick leather. Except however,, where 
batteries of a particular' shape or size 
are required, for which earl hen ware 
cells cal]not readily be obtained, those 
previously described arc preferred, 

lLlj 3£h Fig. ](i represents a protected 

buttery, in which the -leather forms 3 
double cell, enclosing the zinc, so tha 1 
a double pylinder of copper can Ijc 
used, hr in the cylinder bultery (Fig- 
1 L)j and bath surfaces of [he zinc [tro 
thus opposed to corresponding surfaces of copper 



(C) Jeff Behary 2019 


30 


































PROTeOTEU H ' I T t It I E ■ 


£ii 


Oilier porous or iiiembrajifi'tis such a.i 

thick brown paper, or bMdur, will answer llie same 
purpose ns leather, m proven Ling the ready admixture 
of the solutions, and allowing a free passage to iho 
electrical current. When the partition is sufficiently 
thin or permeable, the battery is as powerful as if 
charged in (ho usual inode with a solution of blue 
vitriol- 

39, 'File action within this class of batteries is as 
follows: The zinc is oxidized <is usual, at the expense 
of the water of the solution which surrounds it; 
while the hydrogen, instead of being given off at the 
surface of the negative pbte, as in most batteries, 
decomposes the sulphate of copper, forming water 
whh tho oxygen of the oxide of copper, and liber- 
stjjjg the sulphuric acid, which passes through the 
porous partition into the other cell. A gradual and 
steady supply 0 f acid is thus furnished to dissolve 
the constantly forming oxide of zinc, 

40. The protected battery is also commonly called 
coffin!, or smimnng, from the fact that it will main¬ 
tain a nearly unvarying power for several days in 
succession, ii the solution of sulphate of copper is 
“f saturated by occasionally adding a little of the 

no ST t T d f rri " S thS 10 make if of 

imfn.n strength. With weaker solutions, or a less 

LTvt Parmi0n ’ “ n 3fltinn at ' energy for 

rr for ‘ r* -V 

. 1 , i nl , ‘ , 4> ma > ■» renewed by cleaning 

the celh Ti' ren >ovuig any | oofJi deposit from 
m oells ' Thi * eon ^r rf mm m«kt* the tat- 
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tety ^ grcnt value in the electrotype process, which 
Wl11 be Scribed hereafter. The deposition' of me- 
t^Jlic copper on the negathre plate is the prrncmn. 
inconvenience attending it: this deposit some times 
adheres so firmly as to ffe difficult of removal, which, 
however, is only necessary when it interferes me¬ 
chanically with the working of the battery. 

4L Grove 3 s Batti:by, — The sulphate of copper 
batteries, winch have been spoken of, have been some¬ 
times called hydrogen-consuming batteries, because 
they provide a chemical agent, oxide of copper, with 
which the hydrogen produced in the first instance by 
the decomposition of water, unites to form water 
again, thus separating copper from its oxide in the 
metallic form. The only chemical affinity which 
has to be overcome, in this battery, is that of oxygen 
for copper. Its force may be stated as equal to the 
affinity of oxygen for zinc, minus the affinity of oxy¬ 
gen for copper. In Grove’s battery, tvhich is now 
to be described, a further advance is made. The 
electro-negative metal, as in Smce’s ? is platinum, 
which, from the condensed form of the battery, can 
be used without too great expense. Instead of sul¬ 
phate of qtipper, strong nitric arid is employed for 
the purpose of furnishing oxygen to the hydrogen, 
with the following advantage: Nitric acid consists 
of Eve equivalents of oxygen and one of nitrogen. 
The fifth equivalent of oxygen is held by a very 
slight affinity, many chemical agents sufficing to 
reduce the nitric arid to nitrous acid, which has erne 
equivalent less. The increase of power in flroi/ei 
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biillrry over the Sulphate of copper battery, for the 
same Munint of xfim d is^nl vcd, is equal to ihr: differ^ 
ence of affinity bet wean oxygen for nil mi 13 acid ^nd 
oxygon for copper, The force of Grove's boitery is, 
therefore, equal to the affinity of oxygen for zinc, 
minus the affinity of oxygen for nitrons maid. 

It should also "bo remembered that the energy 
nf a galvanic arrangement depends, to some extent, 
upon the difference in the affinity for oxygen of the 
metals cm ployed, which, in the case .of platinum and 
zinc, is at a maximum, The zinc plates are amal¬ 
gamated, and the battery ip worked by two fluids j 

. 

the one within the porous cell anti in contact with 
the platinum being strong nitric acid, and the other, 
which is in contact with the zinc, being sulphuric 
acid + diluted with ten or twelve parts of water, as in 
Smee T s, § 25 , This battery is the most energetic 
yet known. A Grove’s battery, exposing a surface 
of zinc equal 10 20 square inches, was found, by its 
magnetizing power, to afford a current of greatei 
quantity than & sulphate of copper battery exposing 
210 inches of zinc. The intentiitf cl the current in 
Grove’s is also considered three times as great as in 
the latter, and perhaps four times as great as in Smee s. 
The same platinum and zinc of a Grove^ battery, 
being used as a. S race's, gave less than a r fifth of the 
current in magnetizing power. Grove's battery ia 
also exceedingly constant. 

43 . The disadvantages of this buttery lor coin moil 
use an?, first, the strength of the acids which arc em¬ 
ployed, making it disagreeable and unsafe to & careless 
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experimenter; and, secondly the red fumes of nitrous 
acid which it off iibuiidanily white id action.. 

These are irrespirable and injurious tu nice app^atns 
which may be exposed to them. Gy pl ac i llg a m ^ 
tnJtsc covering (protected from the acid fumes) over 
the battery, and allowing the gases to escape through 
an orifice stuffed with cotton, wet with a little uU 
cofioJ ? these may be, to some extent, neutralized. It 
should also be remarked that the quantity of etec- 
tricity produced is. In all these bat ter [es, proportional 
to the quantity of zinc dissolved; and where a small 
surface of zinc gives a large current, it is acted upon 
with greater rapidity. The intensity of the current 
produced in, these forms depends upon the chemical 
affinities which are concerned * and on this account 
there is a gain in the sulphate of copper hatter/ over 
Smee’a, and a still greater in Grovers. 

‘hh The construction of Grove T s Battery is shown 
in Fig. 17. The containing vessel is glass. With- 
J%. 17. in this is; a thick cylinder of atnai- 

r gamated Kmc, standing on short legs, 
and divided by a longitudinal opening 
on one side, iti order to allow the acid 
to circulate freely. Inside of this is a 
porous cell of unglazed porcelain, con¬ 
taining the nitric acid and strip of plat- 
in urn. The platinum is supported by a strip of brass, 
fi-Tcd f by a thumb-screw and an insulating piece oi 
ivory, to the arm proceeding from the zinc cylinder 
The amalgamated zinc is not acted upon by the 
dilute sulphuric acid until the circuit: of ihe battery 


(C) Jeff Behary 2019 


34 





grove's iliTTPJil 


*y 


. . tllt a small portion of the nitric acid 

is comp ’ uorow* cell, by which the zinc 

S b/Sity attacked. It is therefore advisable 
,o mraovc it from the acid when the battery is out 

of action for tef length o{ time ' 

45 Fi^. 13 represents a senes of twelve pairs 

of Grove’s Battery. In this compound battery, ouch 

Hg. 18 . 



strip of platinum, except the terminal one, is soldered 
directly to the arm projecting from the adjoining zilto 
plate. The terminal strip, with its screw-cnp. is 
supported by the first zinc plate, but is insulated from 
it- as in big, li. Such a series is of very consider- 
a e practical importance, as it is now extensively 
used for purposes requiring a constant galvanic cur¬ 
rent of great quantity and intensity. It i s ,he form 

VI t. re ,o,„d 

. F “ -d illustrative 

q.nrmg a current of great power this has 

2 2 : o Z ! p rab ’? Ci,em ' .-^w' -» older 

iaamediately. It »^a W ^ 1 be de5cribcd 

aay to considered as having tf Gr ° Ve ’ S bafter J ( 

™ as Having three times the inter.- 
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Y th* ot C0]1£wr bElUerjr A ^ [)f 

twelve pairs, therefore, would be a* powerful as 
thirty-six parrs ol the Mlr r - and more so than ,hr 

same number of pairs in which only wlphmie acid 
is employed. 


4fi. In Fig. IB, die Trough Battert, hitherto so 
muefi used, is represented. In the form in which it 
is shown, lire plates Cfi.)i be suddenly itnmetsed or 
withdrawn from the acid al pleasure by means of 
the windlass. The sine plates are flat, and inclosed 


K.. ip. m copper cases, open 

at top and bottom. 
There h no division 
of the add into sepa¬ 
rate) cells. A repre^ 
sents the trough, B 
the wooden case eon- 

• ' ■ • • • ■ ' ' '•.-•••* # .:r ; 

taming the plates. 
The liquid used h sulphuric acid, diluted with forty 
or fifty parts of water* Tf greater power is desired, 
a little nitric acid may he added. E E are small 
hand-vices, connected with the poles, for the purpose 
of holding wires, &c. The battery represented in the 
cut, consisting of twenty-five pairs ot plates, should 
be able to ignite a considerable length of wire, to 
decompose acidulated water wi(h rapidity, find to 
give a brilliant light with charcoal points. 

47. Fig. 20 represents a larger battery of n sim¬ 
ilar construction. There are two distinct scries of 
fifty pairs, each connected with two oi the four cujfl 
on the table above the battery. In this wav the 
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whole 11 cay be used ns a single eerie# of on*? hundred 
pairs, nr as n battery of fifty pairs of double size, by 
establishing proper connections between these cups. 
Or only half the battery may be pot in action, each 
having a separata trough to contain the acid. The 
pJates arr.: stationary, and the troughs are raised up to 
them by means of two racks moved by the crank 
and handle, H, which lift the platform on which the 



troughs stand. Either trough may be removed from 
the platform at pleasure, when it is wished to use 
only half of the battery. 

48, In the cut, the arrangement for producing the 
arch of flame between charcoal points is shown. Two 
pointed pieces of prepared- boxwood charcoal are fixed 
in the pincers at A, and, the battery being put in¬ 
action j are brought in contact. The spark passes, 
md the points become ignited. They may then be 
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separated to a greater or less distance, in proportion 
to the power of the battery; and the current will 
continue 10 flow through the interval with the ->rn. 
duetkm of intense light and heat. This experiment" 
as well as the deflagration or destructive combustion 
of metals, is performed, with facility by a series of 
Grove's battery. 

43. In the batteries jnst described* in which the 
pistes fire iixed permanently in a frame, the solution 
of sulphate of copper cannot be employed, on account 
of the deposit which it forms. Hence diluted acid 
is used; and the batteries will not maintain a good 
action ioi more than a few minutes at a time" in 
fact, t!m ec highest rate of siction only continues for a 
few seconds after immersion. Tho plates require to 
be taken out of the acid occasionally during the ex¬ 
periments, and exposed to the air a minute or two. 

£0. Physiological Effects of Galvanism, — 
The nervous system of all iirials ia very susceptible 
To Lite galvanic influence; so much so* that the sensa¬ 
tions and motions f tints excited, are among the most 
Fig. 2L delicate tests of the existence of n, galvanic 

t current It was by observing tiie contrac¬ 
tions in the leg of a frog, when two dissimi¬ 
lar metals, happening to rest upon it, were 
brought in contact with each other, that 
Gatvani laid the foundation of the science 
which bears his name. This primitive ex¬ 
periment is shown by the apparatus repre- 
tented in Ihg. 21, where a strip of silver and one of 
■rirua ire attached to a little block of wood or ivory. 
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0m of the meLds is curved over above, S n (hat U 
may be brought In contact wMi the ml.er by a very 
slight pressure of the finger- The lower extremities 
of the metals approach, and are madis to gra^p the 
thigh of a grasshopper recently killed. On making 
contact between the metals above, the limb will be 
extended, au d on removing the finger, it will again 
contract. In this case, as in the frog, the exciting 
fluid of the galvanic pair is the moisture of the skin 
or the natural fluids of the animal, where the skin 
is removed, 

£SL The same apparatus, of larger size, serves 
to show the contractions produced in the leg of a 
frag. In this case, a great amount of motion is pro¬ 
duced by an almost insensible current - and the only 
objection to the experiment is, the destruction of life 
which it requires, and the difficulty of always ob¬ 
taining the animal, The legs are prepared, as in 



I V 23,1.'y removing a. small portion oftlm lumbar ver- 
l«br ffi) with the extremities attached, from a subject 
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tccently killed, and stripping off the B kiu. The legs 
nro shown in the figure in a contracted position, 
m which they are placed before completing the cir¬ 
cuit, The dotted lines exhibit the extended position 
which they assume under the influence of the cut-rent 
52. Many animals residing in the water are very 
sensitive to the galvanic current, owing partly, with¬ 
out doubt, to the large surface they ex¬ 
pose to the conducting medium, water. 
Fig. 23 represents a similar galvanic pair 
to that described above, introduced into a 
glass vessel containing a leech; one metal 
being on each side of the animal. On 
completing contact, the leech is instantly 
disturbed, and endeavors to escape from 
its position in the course of the current. 
A small fish, in a similar position, also 
exhibits sensibility ; and where a stronger 
current is passed through the water, asivill 
be mentioned under the head of “Animal 
Electricity,” the creature exposed to it becomes rigid 
and incapable of motion, A powerful current in¬ 
stantly deprives it of life* 

53. If a leech, or fish-worm, be placed on a disc of 
silver, such as a silver dollar, (Fig. 24^ whictj rests on 



F%. 24 . 


a moistened plate of zinc, the animal will 
show no iiiieasiness while it remains on 
one metalj but will instantly withdraw" 
on attempting to pass the limit which 
separates one plate from the other, with 
ah the npjkcarauca of receiving a painful electrical 



,1 
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54 The earliest of all observalioris. in galvanism 
was undoubtedly the sensation produced by dissimi¬ 
lar m otaIs. when placed above end below the tongue* 
If the edges of a piece of silver and zinc, so situated, 
are brought together, a metallic taste and slinging 
sensation are instantly perceived, the tongue being 
placed* with reference to the metals, just as ihe leg of 
[he grasshopper or frog, in Figs. 2\ end 2%. If one 
of the metals be placed under the upper lip T instead 
of on the tongue, the .eye will apparently see a flash 
of light when I hey are brought together. 

55, CownucTiaw of Galvanism. —-Metals diller 
very much in their power of conducting galvanic 
electricity. The following appears to be the order 
of coiiducling power in a few of the most useful 
metals — silver, copper, brass, iron, platinum ; [he First 
named being the best conductor For conditcHrig 
Wires or poles, copper is generally used; fur del irate 
connections, silver. The difficulty of conduction of 
course increases with the length of a metallic wire, and 
this become? an important consideration in the non- 
slrueiioT] of galvanic apparatus* The wires employed 
with batteries should always he of sufficient size, and 
of pure and well-annealed metal. It will be found 
that they lose much in conducting power by being 
frequently bent. 

oh. lion and platinum ate used where it is an 
object to employ ihc poorest conductors, as in ig¬ 
niting a wire. Galvanic ignition scorns to result from 
3 ditL[ T ij] proportion to the resistance made by 
die substantia of a conductor to the passage of dec- 
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triclly. heiil is ovolvud Thus, when a current of 
electricity is passed through u metallic wire in greater 
quantity than h can readily transmit, (he wire be¬ 
comes more or less heated IT its length and thick¬ 
ness be proportioned lo the power of the battery, it 
may readily be melted- A single pair of plates would 
be tho most suitable arrangement for producing this 
effect, were it not that an increase of intensity en¬ 
ables a greater quantity of electricity to traverse the 
wire. Hence, for igniting a great length nf wire, a 
battery of a considerable number of pairs is neces¬ 
sary ; but a much thicker wire may be ignited by a 
few pairs of large size. When a very extensive 
aeries of small plates is used, the current acquires so 
high an intensity that its power of producing ignition 
ia diminished, no it becomes capable of traversing a 
pretty fine wire without obstruction. 

57. Either of the batteries of single pairs, which 
have been described, have sufficient power to ignite 
a hue wire of iron, or other metal, through which the 
current is made to pass. This effect is most easily 

produced iu those metals which oiler the greatest 

. 

resistance, not only to the passage of electricity, but 
also to that of heat; hence a larger wire of platinum 
may be ignited than of perhaps any oilier metal, as 
it is a poor conductor both of electricity and of 
] it Lit. A steel wire, when intensely heated in this 
way, burns with beautiful scintillations. The shorter 

v 

and finer the wire, within certain limits, the greater 
b the effect produced. 

58. Fig, 25 represents an instrument, by moans 
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of which Ole current may be, msda to pass through 

Fjricue lengths of wire. The sliding arms may be 
^ ^ fixed in a variety of 

positions, t.o that 
their extremities, 
holding the wire* 
nHi v he at different 
distances 

hue wire, if nut too 
long, thus interposed 
in the course of a 
powerful current, 
immediately lus^ 

or deflagrated. This instrument has been *'™ di 
determine the conducting power of metals, 
sing the current of a constant battery through 


instrument capable of measuring its magnetiKing 
power, and then also opening a collateral circuit to 
the same current through a certain length of fine 
wire, first of one motal, then of another. The in¬ 


strument employed to measure the magnetizing pow¬ 
er was the Magnetometer^ which will be described 
hereafter fit this instance, tho current is divided 
a portion of it, equivalent to the conducting power 
of the metal under experiment, passes through die 
finti wire; and the measuring instrument, through 
which the remainder of the current passes., indicates 
a corresponding diminus Eon. When the whole cur- 
-ent was made to pass through the instrument, l he 
magnetizing power iri one experiment, was 24,400 
grs.; that is, the electro-magnet employed attracted 

A 
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S nt ‘r^ me ' Vith 11 to thin weight. 

r JB loti ° n ' ln » wi 't ^ow tho reduction of th» 

amount, whan fine wires of various metals wore ™- 
plowed in the way above described. 

Maffartizinf Po™ r . !ttd»rl{o». 


Silver coin, 
Copper, 
Pure silver, 
Brass, „ , 

Gold coin. 
Iron, * * 

Platinum, „ 


7,350 gra, 
8,180 
8,80(1 
12^040 
12,830 
16,S00 


ff 


EE 


H 


ii 


a 


it 


17.0(50 gra. 
16,220 
15,600 
12,354 
11,580 
7,000 
7,390 


if 




ii 


Ei 


ft 


EE 


. 17,010 

J- 

The conducting power of the metals is, of course, 
in proportion to their reduction of the magnetizing 
power of the collateral current The alloy of silver 
with a little copper used in coinage, is the best con¬ 
ductor of the metals tried, and platinum the poorest. 

50. Powder Ouf. In fig. 26 is represented a 
little instrument designed to show the heating power 



of the battery current. Two copper wires, wound 
with cotton thread, except at their ends, arc joined 
by a short piece of fine platinum wire. These wires 
p«3F5 3 itrough the bottom of a small glass cup, O, so 
that the platinum wire lies free iti its cavity. On 


(C) Jeff Behary 2019 


44 









pulling a little gunpowder intn Ihe cup, C, nnd Him 
connecting [he nt>p)*r wires with the poles of the 
hnltery, the platinum will become hooted, j n conse¬ 
quence of the flow of the current through it, so as to 
inflame the powder. The recent discovery of gun¬ 
cotton has a very useful application to this instru¬ 
ment, and to tho galvanic battery generally, a 
means of igniting explosive compounds. The tem¬ 
perature at which gun-cotton explodes being only 
about 300° F., requires a comparatively slight ele¬ 
vation of temperature in the wire. For blasting 
or submarine explosions, this will be an important 
advantage. 

60. Tnrc Voltaic Gas Ptjstol, represent rtl in Fi g . 
27, is constructed on the same principle as the lusi- 
dcscribed Instrument. The wires pass up through a 
brass piece which screws into the barrel, they being 
completely insulated from each other. A sectional 

view of this part 
is annexed. The 
fine platinum wire 
stretches across be¬ 
tween the two. 
The introduction 
of a proper quan¬ 
tity of hydrogen 
gas may be ejected 
in the following maimer: Connect with a sell-regula¬ 
ting reservoir of hydrogen a leaden or other tube, so 
bent as to deliver the gas under the surface oi water 
tft a jar* The pisL.il being uncorked, and the brass 


S7 + 
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piece m&tewGd, immerse the muzzle in 4 he jar to 
wkh a depth [ bat the water may fill one quart*, of 
the barrel. Then replace the brass piece, and, bring¬ 
ing the muzzle over thn end of the tube, open ihu 
stopcock of the reservoir, IV hen the escape of 
babbles shows tho pistol to be full of g as L withdraw 
it, and irisert the cork. In this way it will contain 
one volume of hydrogen to throe of air, which is 
the best proportion. If loo much hydrogen is intro¬ 
duced, no explosion will occur. Je is not. however 
necessary to be very particular ; and it will answer 
the purpose almost equally well, without going 
through the troublesome process above, if the pistol 
is held for a few moments over a jet of the gas. 
The explosion is louder and more certain to occur, 
il it is filled with a mix lure of oxygen and hy¬ 
drogen, in the proportion of one volume of the for¬ 
mer to two of the latter. 

GL The pistol being corked, connect one of the 
wires with the zinc pole of the battery, and the other 
wkh the copper pole* The circuit will now be com¬ 
pleted through the platinum wire ; this will instantly 
be ignited, setting fire to the gas, which will ex^l 
the cork with a loud report* The removal of the 
brass piece and wires allows the mixed gases to be 
fired by the application of flame when desired. 

Galvano-Decomposition. ' —It. has been slat¬ 
ed. that llio liquid between the plates of the bat¬ 
tery undergoes decomposition as a condition of 
the passage of the galvanic current. It was also 
ilaterl ihai this took place not only in the battery 
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■ current produced hy it was made 

tJj ft |i qi ,id consisting of more than on« 


t^r}^ and li certain class at ways at the? oilier pole. 
Thus, when solutions of metallic or oilier sails urn 
decomposed, the metsi.l P or always appears, at 

I he zinc, or negative pole ; while the electronegative 
element, previously in combination with the metal or 
base* as chlorine, oxygen, cyanogen, appears at the 
other, or positive pole. The decomposition is exactly 
proportional to the qiiajitrl y of electricity which passes; 
and instninjLents have been contrived to measure 
the current, by measuring the amount of matter 
composed by it, it ia also found that, for a given 
amount of electricity, a definite proportion of each 
dement is evolved; and these proportions are the 
same as the chemical equivalents of those elements. 
Substances dilier very much in the facility with 
which they are decomposed. Some form H„. 



nee ted with the positive foie to 
or ol copper, and hydrogen alone 


e one can- 


A # 


e to form oxide of iron 
done ' vi « he given olT. 
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£! ntinm ’; wir 7<* siri t* «• n.H a «M by tha 
f" 1 ’ and i «e (hemfop, best for (he ,fo Ggln k«m> K X- 

. 1 1C ''^imposition <>f water is gtLtly facili- 

Ctfenhers salt, cr 3 what is still more effectual, by 
the addition of one part of sulphuric acid to t «n nt 
fifteen of the water. These substances increase its 
conducting power, if, however, the power of con- 
dnotion be increased beyond a certain limit, the 
evolution of gas will be lessened, 

■*' ^ represents a iJtec imposing Cell, 

noun ted on a stands 1 wo platinum wires, con¬ 
nected with the cups A and B on 
the stand, pass up into the celt, 
which is of glass. A glass tube, 
G, may be inverted over these 
wires, to collect any gas which 
is evolved ; it passes through a 
cork, fitting the mouth of the cell 
with sufficient tightness to allow 
the tube to be filled with the 
liquid by merely inverting the 
instrument, The cell, being part¬ 
ly filled with acidulated water, 
and the tube, wholly full* con¬ 
nect the cupSj A attd B, with 
Ihose of iho battery. Immedi¬ 
ately bubbles of gas will be see" 
to escape from each wire, at id tr 

_ rise into the tube, displacing the 

liquid from it. When the tube is full, it may be re- 
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moved and the mixed gases exploded by holding 
its mouth to a Hama, 

Go, Uy having two glass tube*, O and El, parsed 
th rough a cork, so that one of them mny be inverted 
over each wire, as shown in the cut, whersj p p are the 
platinum wires, the gases maybe obtained separately: 
oxygen duly being collected in the lube placed over 
the positive wire, and hydrogen alone in the other. 
The volume of the latter gas is twice that of the for¬ 
mer, as indicated in the figure by the relative height 
of £ In? liquid in the tubes D and IT occupied respec¬ 
tively by the oxygen and hydrogen. On removing 
the tubes when full, the hydrogen will burn if a 
flame be applied, and the oxygen will increase the 
brilliancy of the combustion of any ignited body put 
into it. When these tubes are graduated, they con¬ 
stitute the instrument called voltascope > or voltam- 
eter. The amount of gas liberated is exactly 
proportioned to the electricity which passes, and 
affords the most exact measure of iho amount of a 
current when it continues for any length of time. 

4*6. A solution of iodide of potassium is perhaps 
more easily decomposed than any other salt, In this 
case, instead of the elements of water, the compo¬ 
nents of the salt itself appear at the poles- iodine at 
one side, and potash, by a reaction between potassium 
and water, at the other. When iodine and starch 
are brought together, an intensely blue precipitate 
results, Mdloni availed himself of this fact, to deter¬ 
mine the heat of insects* in some of the most delicate 
experiments ever .made, by means of his thermo- 
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dec Eric pile- A lilAle starch being added to the 



The decomposing cell (big, 29) will answer for this 
experiment 3 but a more delicate form is shown in 
Fig. 29, where a glass tube is supported on a stand, 
fYsr 29 * Wa platinum wires, each connected 
__ with a small screw-cup, entering on 

''1 opposite sides. These wires arc in- 

4 sulated, except at the extremities, 

gfar —21 which are flattened into little discs, 

and are parallel to each other. IVhen 
/ \ a current of almost inappreciable 

quantity passesj as that from a gaU 
vanlc pair composed of a zinc and a 
silver wire, whose extremities are dipped into dis¬ 
tilled water, or from two or three turns of a small 
electrical machine, one of these discs will be seen, 
when compared in the light with the other, to be¬ 
come of a purple hue, the effect constantly increasing 


solution of iodide of potassium, the passage of ilia 
slightest electrical current is made apparent by the 


as the current is continued* The disc recovers its 
brightness by stirring the solution near it, Of on being 
touched with a little splintei of wood. 

67yr Most of the salts having alkaline bases are 
decomposed into an acid arid an alkali, which appear 
at the opposite poles. Some of the phenomena 
occasioned in lids way arc best observed by placing 
a porous diaphragm across the decomposing cell, so 
03 to form separate apartments for the poles. Fig^ 
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Fig. 30 . 
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30 represents a tumbler divided vertically; with tb" 
edges ground together, so as to form a tight joint, 

when they include between them 
a diaphragm of unsized paper. 
They are held together hy rings 
of India rubber. A little screw- 
cup is clamped to the side of 
each of these apartments, from 
which platinum poles descend 
into the vessel, 

68 * Let this apparatus he filled 
with a solution of Glauber’s salt, (sulphate of soda 3 ) to 
which has been added enough of the in fusion of red 
cabbage to give it a blue color. Da the passage of the 
current from a single pair, the blue color will soon be 
changed to red in the ceil containing the positive pole, 
aad to green in the ocher* sulphuric acid and soda 
being respectively evolved. By reversing the currant* 
the original color will be first restored in each cell, and 
then the opposite change will occur. If the solution 
is colored blue by the infusion or tincture of IiLinus, 
it will become red in the cch in which the acid is 
developed, but will suffer no change in the other. 
Wien (lie yellow infusion of turmeric is used* it is 
turned brown by the alkali evolved in the negative 
edi, but is not affected by the acid in the other. 
81 inilur phenomena present themselves with a large 

number ot salts, but in some cases different effects 
arc produced. 

O'l, If a solution df muriate of ammonia, colored 
Ity some vegetable infusion, be employed, chlorine 
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gaslit] ho given off from the positive pnfc Thb* 
rmtv bo w*ogmz^ by its peculiar odr,r r ™d by th^ 
bleaching effect it produces upon the liquid wi iha 
positive cell, which quickly becomes colorless. In 
this case, ammonia and hydrogen arc set free in a, e 
negative cell, and muriatic acid and oxygen should 
have been liberated in the other. The chlorine 
appears therefore to be a secondary product, set tree 
by the combination of the hydrogen of the muriatic 
acid with oxygen, to form water. Or, according to 
I he view which regards sal-ammoniac as a chloride of 
ammonium, chlorine is directly liberated at the posi¬ 
tive pole; and at the negative, ammonium, which, 
not being able to exist in an isolated state, is in¬ 
stantly resolved into its components, ammonia and 
hydrogen. 

70. In most cases, it is desirable to have the dis¬ 
tance between the poles in the decomposing cell as 
small as possible, as the current passes more easily 
and the action is more rapid. Where, however, 
different colors are to be exhibited, the instrument 

represented in Pig. 31 may 
bo used with advantage* 
This is a U-shaped lube, in¬ 
to vvhicfi the poles enter at 
th e to p . It may ci f 1 ier form 
a continuous cell, or it may 
be divided by thrusting a 
piece of loosely crumpled* 
unsized paper, or of cotton 
cloth, into the bend ; or the 


/%. 3L 
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lube may ha in two parts, cemented together ima 
a brags support or sttuid^ wiih o porous diaphragm be- 
tween. Whan the experiment with sulphate of sortu, 
$139, is triad with this instrument, three separata 
zones of color, blending into each other, are perceived* 
At the positive pole* h is red; at the negative, gtenn ; 
and ill the region between, the color remains bine. 
As the experiment proceeds, the red and green solu¬ 
tions encroach on the bine, until a small apace only 
remains between them, if the tube is continuous, 
where the acid and alkaline portions blend together* 
7!. ELKCTao-MRTALLtmGT. —Solutions of metal¬ 
lic salts undergo decomposition in the same way as 
the alkaline salts. The result is the deposition of 
the metal itself at the negative polo. Even with the 
alkalies, a battery of great power, in place of the alka¬ 
line oxide usually evolved, separates the metal which 
is its ultimate base. The decoin posh ton in alkaline 
and metallic salts takes, place, probably, in the base 
of the salt, the metal being separated at one side, and 
the oxygenj or electro-negative element, at the other. 
In some cases, as with the alkalies, the elements thus 
eliminated decompose water, and an acid and alkali 
finally appear at the poles. The deposition of metal 
has been spoken of in the sulphate of copper battery. 
The observation of this imjiortanl fact, in Us eon na¬ 
tion with the mechanic arts, was made at about 
the same time, in 1837 and 1838, by Jacobi, of St. 
Petersburg, and Spotjujer, of Liverpool. The science 

rjf TA< Electrotype or Eltcirthmz tallurgy^ Lit us had Us 
Ori prill. 
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7M. Tta erea I object in depositing mctnls fe to 
throw thorn ll o« in a malleable, ooLerout ,uu E _. tht 
nguUne condition. If differed nuatullie solutions 
should be put in one of the decomposing cells already 
described, it will he found that copper will probably 
lie deposited on one of the poles with its proper color 
while si'lm and gold wifi be thrown down as a 

Wack P 0,vdar - A «™< diirerons'e, therefore, exista 
wtlh the dillcrerit metals. Some practical directions 

wd! bo given for the precipitation of those most 
im portal it* 

7A. Metals tend to be thrown down in three dif¬ 
ferent states—us a black deposit, as regaling metal, 
and in a crystalline condition* These forms all de¬ 
pend upon the fact, that in the decomposing cell 
there are two bodies present, water aud the metallic 
suit, either or both of which may be decomposed by 
the galvanic current. Now, when water is decora-' 
posed, hydrogen is evolved at the negative pole j ami 
when tins takes place at the same time that the metal 
is evolved at the positive pole, the block deposit 
occurs. Smee suggests that the hydrogen and metal 
are both thrown down together, and, the mixture 
being incompatible, the metal appears in an infinitely 
divided E(ate.^_ As an illustration of 111 is principle, if 
a metallic solution is acidulated, the water will be 
more easily decomposed as the acid increases its 
conducting power. There will t then, be a greater 
tendency to the evolution of hydrogen. Where a 
metallic salt is difficult of decomposition, ncid is 
Home times, therefore, added ; where n hi nek deposit is 
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lenrcd, it is avoided. In Smec’s acid battery, we 
liavn seen hydrogen evolved at the negative plate; ill 
the sulphate of copper battery, we have seen copper 
deposited on the negative plate, but in a hard and 
ervstalJinc condition. Now, unite these by adding 
sulphuric acid to the sulphate of capper solution, 
until you arrive at the point when, copper being still 
deposited, hydrogen is just about to appear, nnd the 
metflj will be precipitated in a soft and malleable 
form. The crystalline state results from the depo¬ 
sition of the metal in obedience to its own molecular 
attraction. In the rcgulitic state, this is modified by 
the chemical agency of the elements of water, 

74, The rale proscribed by Smee is in all cases 
to regulate the strength of the battery current ac¬ 
cording to the strength of the solution. The follow 
mg formula for controlling the evolution of hydrogen, 
and thereby regulating the quality of the metal' 
is condensed from his work on electro-metallurgy. 

he lendency to the evolution of hydrogen, and to 
a black deposit of metal, is increased by any of the 
o bwmg means: Hy increasing the ' intensity or 

positive*' ° 1 T . hatIerjr; h y ^creasing the size of the 
or dpr ".v 6 ' * decreasing the size of the negative 

increasing"u ^i! 6 ' bjr app™*'mating the poles; by 
t " e ■ u a ‘ ° f tte SD,lltlV,ii > *Y weakening 

:,i ■, ’ , “ kb5 “ «*«• Tt» ,«„d„„ y ,o 

I« the riv't r °S ei1 ma y be diminished, and tfiat 

i <*» SSP» 

S " y ° r q,, " ,lti ‘ y * ,lle baneryTby iln-alg ule 


t 
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making It neutral; by diiniriikhih^ - solution; by 
fnrqil.nrly »„ " « 

«i v. «^i.” JK"jrr... 

cat fan of others. " appli . 

75, TIih meld of the el K irotyp B preserve , .. 
precise form of the negative pole or mould Upon 
which if * deposited, A finger-mark, or slight * tar 

’7i°" is fitfully copied by the surface 

0 E ' ie lncta l thrown dawn in contact with it. The 
chief applications of this art at present are, the re¬ 
production oi manufacture in copper of medals, dies, 
engraved plates ? plaster easts, ornamental raised work' 
md generally of all designs in relief or intaglio! 
Dag tie. reo type pictures are also reproduced on a cop¬ 
per surface by the same means. Another important 
application is the coaling of the more oxidizable 
metals with dims of the noble metals, ns in gilding 
and silvering. Jf a sheet of copper should be thrown 
down on an object which it was desired to copy, and 
then be separated from it. a reverse impression of the 
original would be obtained, To obtain a fac-similo 
of the original, it would be necessary lo use this 
reverse as a mould, and proceed to precipitate metal 
upm it, as in the first instance. This is accord¬ 
ingly nue of ilie processes used id obtain ^verses 
or moulds of objects in be copied. 

7th For this purpose, a modal or ^engraved plane 
is placed itself in the solution and copper leposited 
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lt ■ T,lt> negative wire of the battery should 
b 0 oqamKled with Hie rim of the metal, and m castj 
of on eng roved plate, h may bo soldered to tl ie 
corner;? Fiic deposit is apt to adhere -very fifmly r 
sometimes so much so rhat its removal h inij^sslblc! 
TfTi,s may be avoided by sightly greasing or oiling 
the mould, mid then brushing it over with a little 
dry copper bronze. 

77. The mould thus obtained may have a wire 
soldered to it, and be placed in the solution like the 
original one. In most cages, it will he considered 
safer to take a mould of a valuable medal or plate in 
soft Wax, or by some of the other processes to be 
described. 

78. An engraving printed from an electrotype 
plate obtained by this process, is given, oa a specimen 
of the artj in the frontispiece to this Manual, m 
company with one from the original copperplate. 
No difference can bo detected between the impres¬ 
sions, except that arising from the greater or less 
quantity of ink left in the work, as occurs in differ¬ 
ent engravings printed from a single plate. This is 
an important application of the art, an in cases where 
a large number of impressions are required, or where 
it is desirable to print from a plate in different places, 
iwn or more plates have been obliged to be engraved, 
w bile n nw it is only necessary to engrave one, which 
will not be injured in the slighte^ degree by taking 
copies from it, in one or other of the modes, Steel 
phues must not he placed in the copper solution 
without a modification of the process which is given 
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in <j %. It was found that the electrotype plate 
used in the first edition, wore (letter and worked 
better that! the original. This jj, r J lle to , he grea , 

purity and equality of the deposited copper and the 
hardness which can ho obtained by regulating the 
current SO lhat there shall he the slightest tendency 
to the crystalline deposit. * 

m 0,10 of 11,0 eiirI J r processes for obtaining moulds 
,s lh#t caJiod abrnnJ the dichic process, which con¬ 
sists m stamping the object to be copied nu fusible 
alloy just at the moment of hardening. This alloy 
consists of throe parts of tin, five of lead, and eight of 
bismuth, and molts at about the temperature of boil¬ 
ing wafer. Rose recommends an alloy of one iiart 
bn, one part lead, and two of bismuth, which fuses 
-E about 2MP F. When the alloy is melted, it is 
skimmed with a card, and the medal or plate, at¬ 
tached by wax or otherwise to a handle, is suddenly 
orcibJy pressed upon jt, of small size, 

* mould may be made, by a few trials, presenting 
an accurate reverse of the original. The frontispiece 

° JC f,iSt e<Htion ^ copied in tilts way, A clean 
PI*r ^ us, to be used jig the negative pole of the 

jlS ( ^ ie enc t with a little rosin uj>oii 

, i sufficiently to melt and solder itself to the edge 

s usible moidd s which is then ready for the 
m All paits on which the metal is not to 

^ protected by a coating of varnish 
Or was. * 

moulds heretofore described have Leen 
rme of galvanic conductors. Means have aUo 
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\&cn found ini'using moulds t>f the important class of 
non-conductors, as wax, soaling-wax, and plaster of 

Paris. A mould -» easily made of a soft composition 
wax by bridging it to an even surface, and then press¬ 
ing ilift object to he copied upon it with sufficient force. 
The surface of the original plate should be slightly 
oiled and brushed with blackiead, la prevent its ad¬ 
hesion, Iji this way 3 very perfect moulds, even 
of largo objects, are obtained, and. it will be found 
the simplest and best mo da of operating in most 
cases. Medals, copperplates, woodcsits T pages of type, 
may be th is copied. The page in which these re- 
marks occur, has been clectrotyped hy this process, 
nnd may bo compared with tho others! which are 
stereotyped. Parts of wood CUtg ill this volume 
which, it wag desirable to insert in more than one 
place, have been multiplied in the same way. Melted 
wax may also be poured on surfaces which are to be 
copied ; but this is more troublesome, and Jess euc- 
cessltil iJiasi the mode already described, 

81. It is necessary to render the surface of the 


al mould a conductor of electricity. This is done 

by giving it a coating of good black lead, which 

should he rubbed over its thee with a soft brush, 

iiiitii it acquires a shining black appearance; a very 

dim film is sufficient. A copper wire is then to bo 

bent so as .o conform nearly to the edge of the 

m<>, ,d m g whole circumference, and the,, to be 
heated in a lamp, and pressed upWl the h . 

i 1 k “ w:,;: 

„.d tta ta „f lh0 n ,„, u fc „ j. 
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X wS?* 8 ,Ulle blBCklead 0,1 tllE I jart3 

S3. d. monld, when thus prepared, ma 7 be m 
into rho snl.it ton, cure being taken to rw e ^ 

bubbles. The deposit commences upon the wire 
and extends gradually over the blackleaded portions. 
The mould may be employed ogam, if a t&w coating 
of biatkJEod is given to it. The metallic moulds can 
also be used any number of times, if uninjured, 

83. Moulds are obtained from plaster medallions 
by pressing them upon a matrix of soft wax, after 
their pores have been saturated with water. The 
earlier process consisted in soaking them with hot 
water, and then pouring on wax and allowing them 
to cool before separating it. Reverses of plaster 
casts are obtained by soaking Them in hoi stearine, 
t allow, or wax, as long as any bubbles of air escape^ 
a:id then removing all excess of these substances 
from the surface, and black leading as before* There 
is, ho we ref, a serious objection to placing plaster 
casts in a solution, from the fact, that, if the smallest 
quantity of sulphate of lime is dissolved* it affects 
very injuriously the deposited metal 

84. Where it is not necessary to get a precisely 
accurate copy of a surface, it can be made a good 
conductor of electricity by giving it a coat of copper- 
bronze varnish. Copper spreads at once over lhi& 
whon placed ill Lhe solution, Fruit rnny thus be 
easily covered With a metallic crust, preserving it* 
(barn and characteristic appearance, 

85 Impressions of seals may be copied by a very 
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tfimplfl process, They are ro ho cowered with a thin 
film of btocklead, rubbed on with a soft brush. If 
this does not adhere readily, the brush may be very 
slightly moistened with alcohol, Caro being taken nnt 
to roughen the surface of the seal. A wire is than 
incited into the sealing-wax* and the Beal placed in 
the solution. The operation is similar In all re¬ 
spects to that required for the wax moulds. The 
original soa'i or stamp may be copied by taking an 
impression in soft wax. 

86 . Where the mould is of copper* a single cell 
has been sometimes made to do the work of both 
battery and depositing apparatus. The mould is 
placed on one side of a porous partition in the copper 
solution, and a wire connects it with a piece of zinc 
on the other side, in a solution of sulphate of soda. 
'Pirn action in this case cannot be nearly so well 
controlled as where a separate battery is used* and 
the deposited metal is not as good. 

87. To copy small objects* a single Smec’s bat¬ 
tery is sufficient* Where a large surface is to be 

deposited oti* it requires the superior energy of tha 
sustaining sulphate of copper battery. The leather 
cell here has an important application, as it can be 
adapted in shape to masses of spelter or commercial 
zinc, which is the most economical form in which 
that metal can he employed in the large way* 

88 . With the copper plate of tlio battery is con¬ 
nected a piece of copper which is to ho immersed 
with the mould in an acidulated solution of blue 
vitriol, contained in a glass, nr well-ginzcii earthen* 
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ware vessel, or in a wooden trough. The piece of 
copper nod the mould should both bo connected with 
the batlerv, and the copper placed in ihe solution, 
-before the mould is introduced ; in this way nil local 


iiLjtidJi is prevented, and the deposition of copper 
commences immediately. Any air-bubbles which 
adhere Eo the mould must be dispersed. The solu¬ 
tion is prepared by adding 2 oz. oi' sulphate of copper 
and I. fluid ok. of sulphuric acid to every 15 fluid 
02 . of water. As the copper is deposited on the 
mould, an equal quantity is dissolved off from the 
immersed plate, so that the original strength of the 
solution is maintained except for the loss of water by 
evaporation. 

89. Fig. 32 represents a Smee-s battery, 1I ? of the 
mercurial, or £E odds and ends” form, a new and im- 

aa. proved variety, con¬ 

nected with a depos¬ 
iting apjharatus, A 
3Lille mercury is plac¬ 
ed in the bottom of 
the glass vessel form¬ 
ing the battery, A 
platinum plate is seen 
suspended in the cen¬ 
tre, beneath one of 
the screw-cups. One 
or more sine plates rest against Ihe side of the vessel, 
and are in cosrtaet with the mercury below. A curved 



Wjr o is setm descending through the liquid, insulated 
by a gbi£3 ube, to ihe mercury, which it connects, in 


(C) Jeff Behary 2019 


62 
























c 0 P r E It DEI 1 O' 5 1 T E n - 


a* 


common wiih the zinc, with thrr plntr on th^ top ^nd 
[lie other jjcrew-oup* This battery will operfttn if 
simple scraps of zinc are placed hi tin? mercury. The 
mould in the depositing cell will he seen Lo be con., 
nee ted with tbe zinc or negative pule of the battery. 

90. During the solution of the positive plate* a 
considerable quantity of btack matter is left, mostly 
carbon K which would injure the copy if allowed to 
fall on (Flc mould, it is t therefore, best to place both 
in a vertical position, the face of the mould beinsi 
opposite the piece of copper. The solution may be 
stirred occasionally, to keep its upper and lower parts 


of equal strength. 

9L When the process is going on well, the de¬ 
posited metal will be of a very light capper color. 
The rapidity of the deposition depends greatly upon 
the temperature; the process proceeds much faster in 
warm weather than in cold* and still more so if the 
solution he kept hot. A thickness of one tenth of an 
inch may require from three days to a week for its 
formationj when artificial heat is not used. When a 
sufficient thickness ha# been attained, the copy may 
generally be removed from the mould without dif- 
iiculty, care being taken to cut uwny any copper 
which embraces the mould at the edges. 

Every ounce of copper deposited requires the 
solution of somewhat more than an ounce of zinc 


from the zinc plate of the battery. Five nr six elec- 
Irntypeij may lie made at once, without increasing 
this expense, by arranging in sc it: cession several v r es-- 
rada, each containing a mould and a copper plnte con 
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«e««n,y fi wire with the ftj the neatl a „ e 

I ho plates of copper and the ^ >bmiM ^ ^ 
noarty ol I lie Same size, and Ilia solution should con- 
tarn In*? blue vitriol and mote sulphuric acid than 
directed in $fl8* particularly if the acHc* extend 
beyond two or three. When the moulds are small, 
glass tumblers form the most convenient vessels. 
Fig. 33 illustrates this arrangement, in which one 
battery is seen connected with three depositing cells, 





The moulds will be observed to occupy the same 
position in relation to the current in each of the cells. 
The copper plates opposed to the moulds are dis¬ 
solved in proportion to the amount of copper de¬ 
posited, so that the solutions retain their strength 
by the recomposition of sulphate of copper, exactly 
equal to the decomposition at the surface of the 
moulds.. The increase of the number of cells re¬ 
quires, therefore, no increase of electrical energy, 
except for the greater distance ill rough the solutions 
Inch the galvanic current has to pass. In this vrny 
nc venal ounces of copper aro obtained, wi t Pi but a 
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slight increase in the quantity of acid nr I line vitriol 
required for working the Lottery, and a little more 
coitus ion of the zmc plate. 

93, TFie surface of tile electrotype copy is usually 
of a bright copper color; but sometimes it presents a 
dial] surface If it is discolored, it may he cleansed 
by immersion for a few moments in dilute nitric 
acid, and then washed with water. It may be 
bronzed by brushing it over with black lead im¬ 
mediately upon its removal from the solr.itinn, and 
having heated it moderately over a clear fire, by 
rubbing it smartly with a brush, the slightest mois¬ 
ture being used at the same time, in order to remove 
the btock lead* It may also be gilt or silvered. 

94. If the copper plate which is opposed to the 
yiiould m the solution is coated with wax, in which 
lines are drawn reaching the metal, it will he etched 
by the acid, and may afterwards be printed from 
like a plate etched in the usual way by nitric acid. 
There is the peculiar advantage ill this process, that 
the action is perfectly regular over the whole plate, 
nr that a gradation of action may be produced by ap¬ 
proaching the negative pole to the pans when* the 
shades require to he bitten in deepest. There are also 
no nitrous fumes evolved, as with nitric acid. A plate 
of electrotype copper is preferable to any other for 
etching, as its purity insures an erpiri] result. The 
negative pole should he small, and at some distance 
from the plate to be etched, when it is intended 
that it shall act uniformly. 

A process of surface-print mg, called Glycog- 
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nifihy has recently been devised, by a reverse opera¬ 
tion to that of galvanic Etching. A design i& drawn 
through an etching ground upon a polished plate, 
as before; the whole is chon black leaded, and a 
jifate of copper thrown down, in which the lines of 
the drawing are of course raised liko those of a 
wood cut. This plate is printed from, like an en¬ 
graving on wood, in the same page with common 
fype; which cannot he done with a copper plate nr 
steel plate engraving, 

9b. If is sometimes desirable to precipitate copper 
on iron or steel, to prepare it for receiving the noble 
metals, or for acting as a mould in the common sul¬ 
phate of copper rohiticm. The solution used for 
this purpose is the cyanide of copper, which is not 
decomposed by iron, and which is prepared by dis¬ 
solving oxide of copper, or sulphate of copper, in a 
solution of cyanide nf potassium. This aaH is only 
Useful for throwing down a film of copper upon iron 
or other osidizable metals. The surface of the iron 
must he perfectly clean. 

y?. Copper is the only metal which can be used 
’Lvith advantage fbr llie purposes which have been 
described, The precipitation of the noble metals, 
F-ilter, gold, and platinum, is of great importance for 
purposes of ornament and protection to other metals, 
Tlicit' salts give water a high conducting power, and 
axe i hem selves easy of decomposition. There is f 
therefore, a groat tendency to the evolution of hy¬ 
drogen, and lids evolution is peculiarly liable to 
reduce the mend as a black powder. It is ns yel 
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idmast impmcticabl® to pMunm in nth*r 

Than .he divided *&<*, wh.eh ha,, however, an ,m- 
nJrfaat application in .lie coating of platnmm plates 
* or batteries, where it prevents the adhesion of 
hydrogen, The solution used for this purpose is the 
chloride obtained by dissolving platinum in ftitm- 
muriatic acid, and partially evaporating to expel any 
preat excess of acid. The solution may be subse¬ 
quently diluted to any required amotni.. 

93. The lottery used for gilding and silvering 
consists of from three to six or eight pairs, according 
lo the extent of surface to be covered, and the resist¬ 
ance offered by the solution. As I he solutions gro w 
older, they require less power to decompose them; 
but (hero is then a greater lendency to the black 
deposit. The positive pole usually employed is a 
platinum wire, or pointed strip of platinum foil 
This is not dissolved by the solution, and conse¬ 
quently the electro-negative element of the salt Inis 



to bo evolved* instead of entering into a new com 
bintuiori* [t is on this account that several jKtirs 
have no mure efficiency in decomposing the solu¬ 
tion than one pair where the positive pole is dis 
solved. File object nf the present Arrangemeiit is 
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to bring the whale notion more e*c lively utIl]er 

lhe cnnlroE ol t!ie bnUe! Ti and to avoid local action 
For ordinary purposes, a Brno's ^tery, wtaMy 

charged* is preferable* Fig, M represents an odds 

and ends battery nf this kind, connocled with lhe 

silvering apparatus, differing only from that described 

in § S9 by being uncovered. It will be observed 

I hat the positive pole, in the decomposing cell, is 

placed At a distance from the object to be silvered, 

99- Another form of Snipe’s battery, connected 

with a depositing apparatus for silvering daguerreo- 

- type plates, is exhibited in Fig. 35, This is the 


35. 



same form with Grove’s battery, the porous cylinders 
only being removed* The platinum plates are at¬ 
tached to little arches of wire, which enter small 
holes In the zinc, into which they may be wedged 
or from which they may be removed at pleasure. 
In the depositing cell, a daguerreotype plate. D, ts 
seen attached by its edge to a screw-cup and damp 
prepared for that purpose, and theiice connected with 
lhe terminal zinc cylinder ol the series, * oppose 
to the daguerreotype plate, is a plate of silver, 3, con¬ 
nected wiLh the platinum pole, P, of llie baliery, and 
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which fa rjSolved by the solution in proportion na 
silver is deposited on the daguerreotype plate. A 
very pure costing of silver is thus given to a plate 
from which the best pictures are obtained. 

This fig. shows the porous celt belonging to 
the battery when used as a G rove's. The 
use of this cell, and of nitric acid within it, 
constitutes the difference between these forms. 

10D, Fig. 36 represents a scries of the sulphate 
of copper battery applied to gilding and silvering. 







This may be used where a very large surface is to bo 
deposited upon. The figure is intended to illustrate 
chiefly the deposition of alloys by the galvanic cur¬ 
rent. If two metals are contained in a solution; the 
general law is, that the one most easily reduced by 
the electrical process, will be deposited first, and in a 
state almost absolutely pure. If the energy of the 
current, however, is very much increased, all the 
metal 3 present will go down in variable proportion. 
Thus, if there is a little silver in the gold electrotype 
solution, a feeble current will throw down the silver 
first j if there is copper present, and no silver, £ 


Fig. 36 . 
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frehTs current will throw down a pure yellow deposit 
of gold. while a stronger one will throw down a 
reddish metal resembling tbo gold of jewellers nmJ 


of [Tie mint. 

10 1. The snh of silver, used for precipitation, is 
the ffiiTocyanide. A silver dollar is dissolved in 
nitric acid, and the silver precipitated in the stale of 
chloride, by muriatic acid or common salt. The 
precipitate is washed, and then added to a sufficient 
quantify of a hot saturated solution of ferrocyamde 
of potassium (yellow prnssiate of potash), to dissolve 
it. Sufficient, water is then added to make two 
quarts. TIie solution may bo poured off from the 
sediment which remains, or it may he vised at onco. 
It must he remembered that the salt employed con¬ 
tains cyanogen, the active principle of prussic acid. 
Prussic acid itself 1 and oxygen ate evolved at the 
positive pole during the decompose ion. A solution 
of cyanide of silver mav also be used, which is ob¬ 


tained by dissolving the precipitate of chloride of 
silver, mentioned above, in cyanide of potassium f 
instead of the ferrocyanitfe. Iu this case, the solu¬ 
tion nf cyanide of potassium need not bo so strong, 
or ho raised above the common temperature. Only 
sufficient of (he cyanide of potassium need be added 
to taka up all the chloride of silver. 

1 U2. The solution of gold employed is the cyan- 
idy. T his is made by dissolving a fh'e dollar piece 
in mironiuriiitic acid (a mixture of one measure of 
nitric ncid with four of muriatic), and evapurating the 
salt very carefully, in order to drive off the excess of 


(C) Jeff Behary 2019 


70 



p L ffi d T P- D— n I I. D 1 N O A N O 9 T L V I: K I N C . >j ft 

add. This is then redissdved with a sufficiency 
of cyanide of potassium to give a dear solution, it 
requiring somewhat less than an ounce of rhe cy- 
njjiiie for this purpose. Enough water is added to 
make two quarts. As a general rule, it requires 
more battery power for gold than for silver. The 
addition of a small quantity of cyanide of potassium 
to a solution of gold diminishes the tendency to 
black deposit where ibis is exhibited, and where iho 
fault is referable 10 the solution, 

103. It is necessary that the surface on which a 
metal is deposited should be perfectly clean, and free 
from a dim of air, that at may adhere \ and the metal 
should be thrown down with sufficient energy to 
prevent any local action with the mould. The arti¬ 
cle to be silvered or gilded may in some cases bo 
cleaned by a solution of potash; but the deposit is 
more certain to adhere if the surface is rubbed with 
a little rot tension e when first placed in the metallic 
solution, and connected*with the battery. When¬ 
ever, during the process, the deposit becomes discol- 
ored or rough, the negative plate should bo taken 
out, and brushed wjih a little w hi ting and soap and 
water. The thickness of the comius of gold and 
silver is proportional to the time occupied by the de- 
position and the amount of' electricity which passes. 
For the same amount of electricity, 32 grains of 
copper f 1SJS grains of silver, and 99 grains of gold, 
<ire deposited, these being the chemical equivalents 
of those metals. 

Ibl It a small object, such as a dial of a watch, 
6 * 
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|.e plnt^d in a solution of cyanide ef siWer nr gold in 
a capsule, the motfJs will be thrown down upon it 
£%■ '&■ <n ft Ter y satisfactory manner, if a 
small slip of zinc be placed in con¬ 
tact with it, m represented by Z in 


l$f*/ Fig, 37, and the whole hr heated 
by a spirit-lamp, It is necessary 
that there should be rather more 
cyanide of potassium in the solution 
than in that for the ordinary process, 
The dial of the watch itself becomes 
here one plate of the battery, and the 
slip of zinc tlie 1 other. The zinc is 
dissolved by the solution ; hut by the law regulating 
the deposit of alloys, only gold is thrown down by 
the feeble current which is excited. 



105. When a solution of acetate of lead is de¬ 
composed, a very beautiful result ensue? at the posi¬ 
tive pdc. To exhibit this, a large polished metallic 
surface is connected with the positive wire in I he solu¬ 
tion* and a fine negative pole is brought near to 
Metallic lead is precipitated on the negative wire* 
and at the same time a precipitate of dcutoxide oi 
lead takes place on the positive plate, exhibiting 
concentric rings of prismatic colors, owing to the 
different thickness of the coating of oxide. These 
depositions have received the name of metallic chromes. 
In lids instance, the oxygeEi about to he evolved st 
(ho positive pole unites with a portion of the pro 
toxide of lead in solution, and the resulting detUoxida 
nntwrfl on the surface of the plate. Instead of a 



\ 




(C) Jeff Behary 2019 


72 










tHEHMO-ELKGTRlGITl, 

fins negative wire, a spherical body coii tiected with 
h nmy be approached to the positive plate, Lhe dif¬ 
ferent distances of its parts producing a beautiful 
gradation of oxide. 


lib THERMO-ELECTRICITY. 

106. The term thermo-electricity expresses a form 
of electricity developed by the agency of heat. It 
was discovered by Professor Sec beck, of lierl in, in 
1822, that if the junction of two dissimilar metals 
was heated, nil electrical cuireuj would flow from 
one to the other- Thus, if the ends of two wires, 
or strips ol German silver nod brass, are made to 
toucji each other, or are brazed together, and the 
junction heated, a current will flow from the German 
silver to the brassy if the free extremities of the wires 
are connected by any conductor of electricity, and 
an electrical circuit will be established, as the gal¬ 
vanic circuit is established by connecting the poles 
*^ e battery. In the cut, Fig. 38, G represents 


/%, as. 



the German silver, and B the brass: the direction of 
the current being indicated by the arrow?. 

ldT. In thermo-electricity, ns in galvanism, trn 
mead of two melalsj one metal, in different con- 
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ailums, cun be used to cxcllv a current Thus 
merely twisting the middle of an iron or plaiinum 
wire, and heating it on one side of the twisted pop» 
tjoM, will produce a current, flowing, at tin* heated 
part, from the untwisted to the twisted porting 
when the extremities are connected, 

108, A current may id so be excited with two 
wires of the same inelal, by heating the end of one, 
and bringing it in contact with the other. It is 
difficult in succeed in this experiment when metals 
are used whose conducting power for heat is great. 
Thus copper or silver wires produce a very feeble 
current j but iron or platinum tin energetic one, 
especially when the ends, which are brought in con¬ 
tact, are twisted into a spiral. The direction of the 
current at the junction is from the cold to the hot 
wire; and it ceases as soon as an equilibrium of 
temperature is established between the two. A con¬ 
siderable current is also produced by heating tho 
junction of two platinum wires of different diameters. 
The current flows from the fine to the coarse wire, 
whether the heat is applied at the point of junction 
or to either wire at a little distance from it. In large 
arrangements, plates or strips of dissimilar metals 
are generally used. 

109, The thermo-electric current, thus excited 
between two metals, is generally referred to the dif¬ 
ference in their conducting power for heat, and to 
the different orders of crystallization to which their 
particles belong, the laws of crystallization being 
upjtfteud to result from the electrical character of the 


t 

i 

■ 
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1„ S Wlisrc: the Btuua metal, in different mu- 
S£J i* #ft *■- ^auction of eleelrieuy i* r,- 

ferred to the unequal propagftUon of heat on each 
side of | he heated point, caused ill the single wire by 
die abstraction occasioned by the twist, and in the 
ease of two wires, by The contact of the cold wire, n r 
where they are connected together, by the difference 
jn their diameters. The causes, however, have not 
yet been fully investigated, and many points are in¬ 
volved in great obscurity'- 

lia Metals differ greatly in their power to excite 
a current, when associated together in thermo-electric 
pahs* Some of the peculiarities in the combina¬ 
tions of the more useful metals will be staled. It is 
necessary, however, to say a few words with regard 
to the galvanometer! an instrument to indicate or 
measure electrical currents, and which will be more 
fully described in Book (. Chapter 2. A current 
oi electricity, passing through a wire, is found to tle- 
llcct a magnetic needle in its neighborhood. By an 


-Fig 1 , JO. 



arrangement: such as Pig. 39, where G is Ike g;li , 
^nometer. conning of a magnetic needle in close 
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1WO * irat 'y » c0il of —- -bov c whioh it fixei , 
graduated circle, the dirootlo,, of aU elecUical eurfl > M 

math * t0 ^ SS tF.ron-U the wire is hulked by the 
dfl,kctio11 of the ^dlo from the norih and fiOTU h 
line, m mie dilution or the other, and its strength 
is measured by the number of degrees to which it 
is deflected. The dzjltcimn of th& h cedte will beb 
frequently referred to hereafter, When using this 
instrument, the zero point? of the graduated cirde 
must be placed north and south, so as to lie in tha 
same direction as the magnetic needle above them 
does when influenced by the earth's magnetism alone. 
In the figure, a thermo-electric pair, of bismuth and, 
antimony, heated by a spirit-lamp, is shown in 
connection with the galvanometer. The arrows in- 
dicaie the course of the current from the antimony, 
A, to the bismuth, 13^ in the exterior circuit; its 
direct ini] being of course the reverse of that at the 
junction, where it flows from B lo A. 

111. The character of the juncture between (he 
plates or wires has an important influence on the 
amount of (he eiFrreiil with (he same metals. Fre¬ 
quently, when the dements of the pair are merely 
made In touch cadi other, the current is greater than 
when they are brazed or soldered together. Gen¬ 
erally. the sliglMcr (he connect ions art;, the belter. 
They must be suilieient to conduct utl the electricity 
getioruiod, hut no more; for if they are unnecessarily 
targe, ihey allow (he deci racily to return to the 
liietd whence it proceeded, without passing through 

Mifi ft yiei*!or OirCTlit. 
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I IS. I he metal ffoni which ihe current [ltocfssfls 
through the heated junction is analogous in bit nation 
to the zinc, or positive plate, in the galvanic pair, from 
which the current proceeds through the Is.pi id of the 
battery, as described in $ IG_ The met.nl io which 
the current proceeds, through the junction, is anaio- 
getrs to the copper, or negative plate. The positive 
pole of fho thermo-electric pair is the extremity of 
the negative metal, &s the copper pole is the positive 
pole of the battery. The negative thermo-electric 
pole fs the extremity of the positive metal In the 
observations and table which follow, the positive 
element of the pair, answering to the zinc in a 
galvanic pair, will always bo named first. 

113, GtiRMAN StLVEtl AND A NTIJUONT,—-The CUT- 
rent excited by those is greater than that from bismuth 
and antimony at the same temperature. Their junc¬ 
tions being put into hot oil, of a fixed Lein petal lire, 
and the free ends of the plates connected with the 
galvanometer used in these experiments, the bismuth 
and antimony occasioned a constant deflection of (lie 
needle of 75 °; the German silver and antimony, a 
deflection of 85°: the heal being increased with the 
bismuth and antimony to the melting point of bis¬ 
muth > the deflection was 82°, while the German 
silver and antimony, heated in a spirit-lamp, gave 
a deflect inn of 88°, 

1H. Bismuth and Antimony, — Plains of these 
rretals have been heretofore general y used in large 
thermo-electric arrangements. The current excited 
t j y heating their junctions is greater than from many 
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other metals, when a ftseble heat is used ; hut frons 
the fusibility of bismuth, the heat, can never be raided 
very high. 

115. Geilhan Silver and Garbos .-—\ current of 
considerable energy is produced by this combination. 
In this njjd in the succeeding experiment:?, where the 
use of carbon is mentioned, the kind employed was 
the gas-carbon deposited from carbureted hydrogen 
in the retorts of the gas-works. This substance lines 
the upper part of the interior of the retorts in com¬ 
pact layers, and is entirely different from coke, which 
is the residue from the coal, after its gas has been 
expelled. It is nearly or quite pure carbon, and is a 
better conductor, both of heat and electricity, than 
ordinary charcoal. 

116. German silver is an alloy of nickel with 
copper and zinc, containing in 100 parts, 50 of 
copper, d0 of zinc, and SO of niekek It is used in 
many at the thermo-electric instruments, which will 
be hereafter described, German silver is positive to 
:dl the metal s that have been tried, even to nickel 

itself; with the exception of bismuthj to which it 
is negative. 

GArtitote a?jii Sii.yeh.ji oe Ibop\—I n these combi¬ 
nations. and also wilh antimony, the carbon is pos¬ 
itive, Hie current being rather feeble. 

1G. The deflections given in the following table 
admit of comparison with each other to a consider¬ 
able extent, though not so strictly as if wires of X he 
Siimf! ^ zc been employed in all the experiments, 
ll must be remembered, too, that as the needlt 
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Bnorosclies the extreme angle of deflection, 90 ri , n 
nliich greater increase of the current is required to 
carry it a few degrees farther towards 90° than 
wlran it is near the zero, Hence, a deflection of 
4^0 docs nor indicate a current of hM the power 
of one of S0°, but considerably less. Nor can mo¬ 
mentary deflections be compared with permanent 
ones, in estimating the power of the current; as a 
current which, by its first impulse, causes the ncedk 
to traverse a large arc, may not be able to main- 
tain more than a few degrees of steady deflection. 


UtlK-K^MT J- LdW# TH ItOU-GH J^HCTIOS" 

« j . _ _ 


J-Vdlrt 


German Silver, . 
G emmet Silver, . 
German Sil ver, _ 
Germem Silver, „ 
German Silver, , 
G^ramti Silver, . 
Gemmo Silver, . 
Gfirnmn Silver, „ 
German Silver, * 
German Silver, . 
s ‘her, ...... 

Bismuth, T . a . , 

ItigiiLU til. 

■ ■ ¥ ■ b m. 

Bismuth, „ , . 
Bismuth, 

Bismuth, . 

p ■ ■ ■ a 

Platinum, . « a . 
Carbon, 


¥ ¥ 


I'o negative. 


- ■¥ 


Antimony ; 

Silver,. . 

HrJtas,. * 

Iron,. . a 

Palladium,.* 

Copper, 

Cfttfcaiunn. 

Zinc. „ . * a . 

*¥¥■■■ pi.,§ 

PMnnm,, . , 4 

Catkin, + 

Antimony,' ....... 

Antimony,-... 

Sil ™v. 

Palladium.. . 

Cahbon,......... 

Gernnin Silver, .... 

9*^°^__ 

Aiilixnony, .. 


Of 

III* NEEDLE, 




88 ° 

85° 

85 s 

85* 

85° 

85 a 

S5P 

. ..V ! - - 

m* 
&r 
esr 
■ $s* 
82° 
70° 
85* 
83° 
83° 
7S? 
75° 
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employed. In accurate experiments, the arrange 
meut should be such that the deflections shall not 
exceed 2G a . Within this limit# the deviation of an 
astatic needle from the zero point is strictly pro¬ 
port irmal to the quantity of electricity circulating. 

IIP. The ’wires were not soldered together, but 
their ends were brought in contact before the appli¬ 
cation of the heat, and kept so to the end of the 
exj>erimem. With the more fusible melals* the 
greatest heat was employed which was consistent 
with their fusibility. The object was to produce 
the greatest current that could easily be obtained 
from each combination. It will be found that there 
is an entire difference between the series of posi¬ 
tive and negative metals for thermoelectricity and 
for galvanism. 

19fj. In some eases, the direction of the current 
is reversedj either by raising the heat at the junction 
to a high degree, or by heating one metal more than 
the other. The following arc instances of this kind. 
The metal of each combination, which is positive 
at low temperatures, is named first. Increasing the 
temperature of the negative metal generally increases 
the amount of deflection produced by heating the 
junction ; while, if the higher heat is applied to the 
metal which is positive at moderate temperatures, 
a current in the opposite direction is established. 
The direction of the current ip these combinations 
however, often uncertain, and the few experi¬ 
ments which have been made afford no explana¬ 
tion of the ransii of the changes. 
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(2L luoN AKI> Platjkuw. — When heat is applied 
li the junction, or to the pkliiittm a little oua m de 
01 Lt, a deflection of about 5U Q is obtained j when 
to the iron near the junction, or when the junction 
itseJf is raised Lo a red heat, the direction of the 
current is immediately reversed, it now flowing from 
the platinum to the iron, and the needle is de- 
fleeted 60° or 70° ill the opposite direction. 

Goffer anu Iron* —With tine wires the cur¬ 
rent is fceblc T with large ones tolerably powerful. 
The deflection is increased by heating the iron near 
the junction. When the junction is raised to :i red 
heat, the current is reversed, and still more readily 
when the heat is applied to the copper near it. 

Silver aj?b Iron. — Deflection considerable. Oil 
heating the silver, an energetic current ensues in the 
opposite direction] also, in a less degree, by raising 
the junction to a red heat. 

Brass and Iron. — Current moderate] reversed at 
a red heat, and still more effectually by heating 
the brass. 

Zinc and Iron. —Current moderate! and on heat¬ 
ing the zinc near the junction to its melting point* 
changes its direction. 

123, Platinum and Silver. — Deflection TO 3 , 
On heating the platinum, a strong current flows in 
the opposite direction. 

Brass and Silver.— The current is reversed at e 
red heal, or by applying the heat to the brass, near 
the junction. 

I®4. In rpitintiti/i the themirvcleelru’ current much 
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resembles n feeble galvanic current. In wtnmty, it 
is somewhat less. In a single galvanic pair, Gb?c- 
Irieity is set til motion in a certain direction, and 
cannot reS urn in llie same path to (he zinc, from 
which it prodded, without passing through the 
liuid between the plates, which is a poor conductor. 
It \s t therefore, partially, though very imperfectly, 
insulated. In a thermo-electric pair, the electricity 
is set in motion from one of the metals to the 
other, through the metallic junction. Here there is 
no insolation. The current Hows through a ^ood 
conductor, at id can only be the excess of the force 
which sets the electricity in motion over its constant 
effort to return to equilibrium. It h probably for 
this reason that the intensity of thermo-electricity 
is less than that of galvanism* 

125. A single galvanic and thermo-electric pair 
were taken, each of which deflected the needle 76°, 
permanently. The galvanic current was then made 
to flow through a hundred feet of fine steel wire 
1—150 of an inch in diameter. From llie poor con¬ 
duction of the wire, the deflection was reduced to 
flO '. YYith the thermo-electric pair, it was found 
that the needle was deflected (jO°, when the current 
pissed through only fourteen feet of the wire. As 
the conducting power of a wire is in proportion to 
fne intensity of the current, the intensity ut the 
thermo-electric current in. this instance was equal 
to erne seventh of that of the galvanic current, 

12th In soldering the wires or plates together, 
they tun not usually connected in a straight line, 
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but at an unite angle with each nther r If peTfirri 
of [Jirse single pairs are associated together consec¬ 
utively, that is, by connecting the German silver of 
the one to the brass of the next, or the bismuth of 
one to the antimony of the next", and so on, we have 
a thermo-electric battery, in which the power of the 
current is exalted as by the successive pairs of plates 
in a galvanic battery, ft. will to understood that ill 
these cases there is German silver and brass alter¬ 
nately, or bismuth and antimony alternately, &c., 
throughout the whole scries. Pot the sake of com¬ 
pactness, the wires or plates sire laid side by side, and 
soldered by their alternate ends, while they are in¬ 
sulated nr separated from each other by paper or 
pasteboard, which prevents any passage of electricity 
from one to the other, except through the junctions. 

127. A thermo-electric series of considerable pow¬ 
er may be constructed of strips of German silver and 
brass. It will bear contact with red-hot iron, and is 
Tery compact. Strips of pasteboard are interposed 
between the adjacent metals* Pig, 40 represent 
such a series, consisting of ten pairs. When several 


Fijr a 4 l'j. 



I ,Fi connected in this manner, it is necessary' 
t Lut the junctions should he somewhat larger than 

m (he case of a single pair. Then, the slighter 

7 * 
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(h© connection the better; but ns the current han 
to flow through nil the junctions in ei series of pairs, 
the electricity generated would scarcely ho conducted 
through them at all, were they all imperfect. Uy 
heating the junctions of the strips at nnr? end of the 
series with a spirit-lamp* a current is produced -which 
increases or diminishes as the heat is applied, de¬ 
pending altogether fur its existence on the differ¬ 
ence of temperature in the opposite junctions. On 
grasping the junctions, at one end, in the fingers, 
even the warmth of the hand produces a sensible 
effect. It is evident that, if the junctions at both 
ends of the series were equally heated, currents would 
be produced in opposite directions, which would 
neutralize each other. 

12S. TftfcittfO-ELBCTOYC Battery.— In Fig* 41 
is represented a thermo-electric battery, composed of 



sixty pairs of plates of bismuth and antimony, each 
three inches long, three fourths of an inch broad, and 
one fourth of an inch thick. TJhey are arranged side 
by side, in a metallic case, R, so lhai one series of 
junctions, underneath the battery, may be heated by 
the ndiFit’on of a hot iron plate, FT, thr edee of which 
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is h&cti underneath the battery in the cut; whal^- tlm 
ophite junctions, seen at A, are kept cool by water 
or ice placed in the receiver, which forms the upper 
part of the battery. A still greater depression of 
temperature m produced by a mixture of brow or 
pounded ice, with half its weight of common salt. 
In order to make the receiver sufficiently water-tight, 
as well as to insulate the plates from the case, Lhey arc 
cemented into it with plaster, .Refrigeration at one 
end of the bars, as would he anticipated, is found to 
produce a current in the same direction, and equal to 
that which would be produced by a similar excess of 
heat at the other end ; difference of heal at the diffid¬ 
ent ends,, however produced, being the occasion of tha 
current. By associating both of these causes in this 
battery, there is a corresponding increase of power. 
As the metals employed in the battery are fusible, 
the radiant heat of the iron ought never to exceed 
300° Fahrenheit, The iron plate being laid upon 
a large tile, the battery if? placed over it, the iron 
being pretty near the ends of the bars, but not in 
contact with. them. 

129* The terminal plates of the battery are con¬ 
nected with two screw-cups, passing through tha 
metallic case, and insulated from it. In the cut, 
the battery is seen in connection with an apparatus, 
which will hereafter be described, by which the 
magnetizing power of the current is shown. The 
ends of the coil of insulated wire, G, being fixed in 
the cups, the current is obliged to traverse the coil, 
and the two semicircular bars of soft iroHj seen at 
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D, me held together, by the magnetism ihu* induct, 
with so much force as to require a weight of forty 
or fifty pounds to separate them. This battery hag 
sufficient power to give shocks mid sparks, and pro¬ 
duce various magnet b phenomena, with the appro¬ 
priate apparatus, which will be described hereafter, 
when [he principles on which those effects depend 
have been explained. 

130. By forming a com pound thermo-electric bat¬ 
tery of a number of slender bars of antimony and 
bismuth, soldered together by their alternate ends, 
an instrument is obtained far more susceptible to 
slight differences of temperature than the mercurial 
or dr thermometer. Such is the construction of 
Melloni’s Thartu?-Multiplier. It consists of about 

nfty little bars of the two metals, enclosed in a brass 
cylinder, one half or one third of an inch in diameter, 
aod two and a halt inches long. The terminal bars 
or poles of this little battery are connected by wires 
wiLh a delicate galvanometer. When the ends of 
the bars ai one extremity of the cylinder are exposed 
to any source of heat, while the temperature of the 
other ends remains unchanged, an electric current 
is excited which deflects the needle of the galva¬ 
nometer more or loss in proportion to the heat. The 
radiant heaL from the hand brought near the battery 
Ik sufficient to move the needle several degrees* 
Tins instrument was employed by Mdloni in his 
important researches on the transmission of radiant 
heat, from different sources through various Uansh 
parent and translucent bodies. 


(C) Jeff Behary 2019 


86 



I 

I 



rttODlJCTIQl* u* 





131 til til e nna-eteclricity, an Electrical current is 
produced by heating unequally the opposite elide of 
metallic plates, associated in a lliermo-electnc senes. 
The converse of this is found true. It a galvanic 
current is made to pass through the same series, the 
opposite junctions will acquire heat on the One aide 
and lose it on the other. 

133. Fig. 12 represents an instrument lor showing 
the simultaneous production of heat and cold by the 
„ ^ galvanic current. It 

consists of three bars, 
two of bismuth and 


one of antimony. 


n r_ 


oismmh at B and B'. 
The bars are soldered together under the bulbs of 


two air thermometers, T and T', a little cavity being 
made to receive the bulb of each thermometer; a 
drop of water is put in each cavity, in order to facili¬ 
tate the conduction of heat from the metals to the ther¬ 


mometers. The galvanic current being sent through 
the metals, in the direction indicated by the arrows, 
from the bismuth B', through the antimony, to the 
other bar of bismuth, and thence back to the battery, 
cold is produced at the junction of A with B' as will 
bo indicated by the thermometer T' and heat at the 
junction between A and B, as the thermometer T 
will show. By reversing the direction of the batterv 
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current, the effect on the two thermometers will L« 
reversed. 

The elevation of temperature produced \s 
ahva^ 3 greater than the depression: Him difference 
is probably due to the low conducting power of 
the metals for electricity, which causes them to be¬ 
come slightly heated by the current — a phenomenon 
altogether distinct from the heating of the junction 
by it. It will he observed in the figure that the cur¬ 
rent has the same direction as that which would he 
produced, were the battery removed, by the appli¬ 
cation of heat at the junction of A with B', or of 
cold to that between B and A; the current which 
produces heat Sowing in the opposite direction to 
the current which would be produced by it. 


IV. ANIMAL ELECTRICITY. 

134, This name has been applied to the electricity 
developed in the organs of certain fishes. These 
organs are found, by anatomical examination, to con¬ 
sist of numerous ceils, arranged in columns, and 
divided by sepia or small discs, so as to suggest at 
once the idea of a galvanic arrangement. Further 
observations show that they are supplied with large 
branches from the nervous system, so much so, that, 
in the torpedo and gymnotus, the ganglia and nerves 
belonging to the electrical apparatus exceed in ex¬ 
tent all tile rest of the nervous system of the animal* 
It lh also found that this manifestation of electrical 
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power is subject to the nervous ayatem, and con¬ 
trolled hy (lie will, An actual connection, therefore, 
exists here between the vital and electrical phe¬ 
nomena, Several cases have recently been authen¬ 
ticated, in which electricity lias been evolved by the 
human subject in a state of nervous disorder. The 
animals naturally endowed with this power are 
surrounded by a conducting medium, water, which 
enables them to paralyze other creatures in their 
neighborhood, which thus become their prey. 

L35. There is a remarkable analogy between this 
production of electrical force and the production of 
muscular force in the ordinary contraction of tho 
muscles. In both cases, the power which is devel¬ 
oped is inherent in the organ where it is manifested, 
and in both the power is controlled and exercised by 
the agency of the will or influence of the nervous 
system. Liebig has suggested a theory of muscular 
action, which supposes that the contractile force of 
the muscles is due to a principle set free by the 
oxidize morn of tho animal tissues by the blood, iu 
th.a same way that electricity is set free by the ox- 
idizement of zinc. He supposes that, when a mus¬ 
cular contraction takes place, the nerves, supplying 
the part, withdraw their vitaJ protection, and oxida- 
tinn under the chemical Jaws, and the consequent 
development of force, re stilt, An evidence relied 
npmi irq support of this theory is the waste of ani- 
trcnl substance which occurs proportional to muscular 
art ion. A further application of this theory would 
extend it to the electrical organs of fishes, where, 
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by oxidizement of item*; suitably arranged elec 
frtdry itself, lnste*d of iHtisculqf f orC0j Wo ^ d b ’ 
elindiinafeed, When the protecting ag6ncy of th(J ^ 

vous 3 P*em v™ withdrawn. An illustration of die 
supposed activti and passive slates G f auh-r-l 
organs U Eider tho nervous control may be readily found 
mSmcc s battery, where the plates remain opposed 
to each other without any action until iho circuit is 
completed, when an electrical discharge at once tabes 
place. However hypothetical the views of Liebig 
may be, they may be useful as connecting together 
some phenomena belonging to a very dark and un¬ 
explored He hi of science. The analogy of the action 
of the will or nervous system in producing., in the 
one case, muscular, and in the other electrical action, 
is at any rate an important one. In the diseased 
human subjects which have been mentioned, the 
development of muscular force seems to have been 
changed into a development of electricity. We have, 
as yet, no knowledge of the relation between these 
two principled. Professor R en w ick has, however, 
remarked, rL In these electric fish we behold nervous 
power convened into electric force; it cannot he 
doubted that the converse of this is possible.” 

I3fi The GTjmo-TTTs is found in the fresh waters 
of South America. It is interesting as having been 
the subject of a series of experiments by Faraday, in 
the phenomena of magnetism, electrical de- 
composition, the production of heal, I ho shock and 
spark were all obtained. Fig. 43 represents an indi¬ 
vidual of this species, which was preserved idive for 
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,ome time in this city. The npp«r fig»« gives S 
iHtcmt view, the lower one a view from ahave, with 
the hand in o favorable position to receive a shock, 
passing from the anterior to the posterior part of 



P 


the animal, through tho surrounding water. It will 
readily be comprehended, that, eveu when tho animal 
is in a straight position, the huger placed near its 
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t,Ar,9 *» imhdu. 


skim will fnrcomr. the medium nf ,u 

trinity, as it is n better conductor IfaO* * * lo0 ‘ 
current between the e^tremV ' " raler > wd the 
distance front tl )e animaJ m* e * t<!nds lo sn »« 
tlirough tint finger itl tllig cage ” 6 ecl,,cit r basses 

the other, but still, by acting on the lo^Tne^pto 
ditrcs the sensation of a considerable shock. When 
a ^ger of one hand js p| aced near the heart of the 
animal, and a finger of the other near the tail lhe 
discharge ,lasses through the arms and body and a 
very powerful shock is experienced. When two 
fingers are tints placed in water, In the course of a 
discharge of ordinary electricity, a shock is foil in the 
enino way ; but iti proportion as the water is made a 
good conductor by adding salt, the effect decreases. 
Thus, m the experiment ($ 53) with a leech or fish- 
worm, if the water be made a good conductor, the 
animal ceases to be troubled when the galvanic 
circle is completed. When a small fish was placed 
in the water with the gymnotus ? the latter whs 


observed lo curve himself so as to bring the fish 
between the extremities of his bodv T and then to 
make a discharge, which was either fatal or produced 
entire numbness and rigidity. 

1.5-7, The anterior region of tho body was found 
by Faraday to be positive, and the posterior nega¬ 
tive, at the moment of discharge. The electrical 
organs nf the animal occupy almost its whole length, 
with the exception of the anterior region. It is pro¬ 
vided with a beautiful fringe-like ventral fin, which 
gives it great ease of motion. It is found to sutler 
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pfeni exhaustion from the frequent eacer&i&a r-f it* 
electrical power, showing thus another link between 
Ihe nervous and electrical systems, 

13 S. The T orpedo p or Elcctiiiual. Rat, found 
on the sea-coast in different parts of Europe, A new 


jFSpv 44- 



epecies Torpedo occidentalis f Storer, has lately been 
taken at Wellflcetj Massachusetts. It is represented 
in the above figure. They are described as vary¬ 
ing in weight from 20 to 200 lbs,, and the shocks 
which they give, according to the testimony of fish¬ 
ermen, are sufficient instantly to prostrate a mail 
These shocks are also felt, in a less degree, by 0116 
holding a harpoon or rope> to which the animal 
attached. The electrical organs are situated on the 
anterior and lateral portion of the animal The 
electrical lobes of the brain ar-' 1 ' larger than the whole 
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remainder of that organ, and the volume of the elec¬ 
trical nerves greater than those supplying ail other 
portions of the animal, 

139. The Silttrus Ei-ecthicus, the third of the 
electrical fishes, is found in the rivers of Africa- 
In shape, it is elongated like the majority of fishes 
and is provided with cirri, or feelers, about the 
mouth. It is believed that the fishes of this class 
remain concealed near the bottom, and decoy their 
prey by waving these cirri, so as to counterfeit the 
appearance of worms. This would give to the elec¬ 
trical Silurus a great advantage in bringing other 
animals within the scope of the powerful agency 
with which it is endowed. 
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MAGNETISM. 


i. 


DIRECTIVE TENDENCY OF THE MAGNET. 

L IN REFERENCE TO ANOTHER MAGNET- 

1 iO. Attractions and Repulsions, — The effects 
produced by the opposite poles of a magnet, though 
m some respects similar, are in others contrary to 
each other; the one attracting what the other repels, 
Poles of different magnets, of the same name, that is, 
both north or both south, are found to repel, while 
those of an opposite name attract each other. This 
rs shown by the following experiment. 

1 the south P ole ot ' a magnet, N S, he brought 
45. fjenr to the north pole of a 

dipping needle, mounted 
upon & stand, as repre¬ 
sented in Fig, 4$. The 
needle, previously nearly 
vertical, wifi move hit i 
llie position fi its north 

{indicated hy the 
head of the arrow in the cut) being ettraeied by 

S ^ 
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•he south H*. of the maeiiei Tf . 

he reversed, ang its Uor , ® pn[e bf / _“** lhe **!^ 

1,10 “onespendine poln of the ntedle |L jSEmSS 

by "Iha^of 7ht ti0n r 1 ^ r ° tl11 re ^d 

' ' 0f , the ma S"«. The south pole of the 

nC f ' e ;;;” ,he ^ rcp.lhd by the south 

prde of the magnet, and atMd by i{& ^ 

14J. In place of the dipping n ee d|e, a wl 
needle, or any faonznnial magnetic needle, can bo 
employed. A very fine and perfectly dry sewing- 
neerlfe, being previously magnetized, and then mid 
carefully upon the surface of water, will float, and 
being thus at liberty to move freely in any direc¬ 
tion, may be conveniently used to show the attrac- 
tions and repulsions described above, A larger 
needle will answer equally well, if passed through 
a small piece of cork, to enable it to float. 

142, The intensity of the attraction or repulsion 
exerted between two magnetic poles varies in the 
inverse ratio of the square of their distance; that is, 
if the distance of the poles is doubled, ihe force with 
which they attract or repel each other is reduced to 
one quarter of iis previous amount: if their distance 
is trebled, to one ninth j and so oti* These attrac¬ 
tions and repulsions arc not affected by the inter- 
position of glass or metal, or any substance whatever 
between the two magnets; unless the interposed 
body is itself susceptible of magnetism* 

14X In cnnsei]uence of the mutual attractions and 
repulsions exerted between the poles, a magnetic 
needle, brought near to n fixed magnet, assumes cer- 
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ffijn determinate directions depending upon dio rela¬ 
tive positions of the two. Thus, in Fig. 46, N 9 

represents a stationary 
bar magnet, and llie 
three arrows indicate 
the directions, taken 
by a magnetic needle 
placed ill different 
positions. The two 
needles near the smith pole of the bar direct their 
north poles towards it. the north pole of the stationary 
magnet being too remote to influence them to any 
extent. But the needle placed over the centre of the 
bar has its direction determined by both poles, and 
assumes a position, parallel to the bar, but "with its 
poles in a reverse direction. 

144. In Fig. 47 are represented various directions 
assumed by a small movable magnet brought near 


Fig, 47, 




^ \s=l^ 

to a stationary one. These may be readily observed 
by carrying a small bar magnet, suspended by a 
string, or, belter, a magnetic needle, mourned upon 
its stand, slowly round a stationary bar magnet. 
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146. The arrangement of iron filings around ihe 
polos of a U-miignut, as represented in Fig 4^ 
4@, depends Upon the direciive ton* 

deucy cominnnkated i Q ^ JE! 
minute particles. As will be 
explained hereafter, each par- 
ttcle of the tilings becoinss a. 
temporary magnet, with a north 
and a south pole « Afl - 
t ached to the steel 
filings are field together by their 
mutual attractions, and, having 
thus great freedom of motion, 
readily obey the directive influ¬ 
ence everted upon them. 

146, Spread a thin covering of iron filings over a 
sheet of paper, or thin pasteboard,, and place a power- 
r i U-magnet vertically beneath it, with the poles 
close to the paper. The dotted lines in the cut (Fig. 
\ =Vm W the arrangement which the panicles oj iron 

will assume. Each one 
becomes a magnet with 
two poles, and connects 

itself with those nAm 
as to form 
lines of a peculiar 
character. This experi¬ 
ment may be performed 
1 1 ;i! sl ill more satiMacicry manner, by supporting 
paper* wiih the magnet in contact with its under 
eurface,, nuri then showering down iron nand or iron 




i 
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cx 
curves 


filings from a surd-box held some inches .bove, 
The p&rtic]^ of ironi as they ^rike the paper can 
thus more readily assume the positions to which 
they tend under the magnetic influence 

147. The lines formed by the filings uftord a good 
perimental illustration of what are called magnetic 
, ves - that is, the curves into which an infinite 
number of very minute magnetic needles suspended 
freely would arrange themselves, if placed in all 
possible positions about a magnet* When the par- 
tides are very small, the attractive force everted upon 
them by the magnet, being the difference of its 
action upon the Ewo poles of each particle } is slight; 
while the directive force is very considerable* The 
direction assumed by each particle, and consequently 
the form of the magnetic curve, connecting any point 
on one half of the magnet with the corresponding 
point of the other half, is dedueible, on mathematical 
principles, from the laws of magnetic attraction and 
repulsion. The curvature of the lines is due to the 
combined action of the two poles of the magnet. If 
only one pole acted on the minute particles, they 
would arrange themselves in straight lines, diverging 
in all directions from the pole, like radii from the 
centre of a sphere. This may he partially shown s 
by placing a hat magnet perpeadieulariy under ihe 
paper which is strewed with filings, with its uppi i 
pole close in the sheet. 
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It. IN INFERENCE To A CURRENT OF ELECTRIC m 

US - 11 WRE ‘^covered by Professor {Erstrd of 
Copenhagen, in the year 1819, that a magnet, feed, 
suspended, tends to assume a position at right angles 
to the direction of a current of electricity passing 
near it. This may be shown by tho following 
experiment: — 

149. Let N B (Fig. 50 ) be a magnetic needle 
poised upon a pivot so as to elJqw of a free hori- 
Hr. 5a sontal motion T and W R 

a ivire passing directly 
over and parallel to it. 
Of course, the direction 
of the wire must be north 
and south, as the needle 



will necessari 1 y assume 
that direction, by the in¬ 
fluence of the earth, lf ? 
now, the extremities of 
the wire are put in con¬ 
nection with the poles of a galvanic battery, in such 
a manner as to cause a current of electricity to pass 
through it* tho needle, N S, will he deflected, and 
will turn towards the position a h or c according 
to the direction of the current of positive electricity, 
whether from W to R, or from K to W. if the wire 
is placed in the same direction below the needle, the 
deflections will be the reverse of those produced by 
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thf same current when flowing above, If rive po f n- 
tiV^ current ib passing from smith to north in die 
wire, as shown by the arrow in the cut, the north 
pole nf the needle will tum to I he west if it bo 
below the wire, and to the east if above it. 

1S(J. In these Oases, the needle will not be de¬ 
flected so far as to assume a position exactly at right 
angles with the wire, on account of the influence of 
the earth f which still acta upon the magnet, and 
tends to draw it back to its original position. It 
will accordingly come to rest in a state of equilib¬ 
rium between the two forces., in a direction inter- 
mediate between a line at right angles to the wire 
and that of the needle when controlled by the mag¬ 
netism of the earth alone. 

151. The same experiment may bo performed 
with the dipping needle^ the wire being placed par¬ 
allel with the needle. By thus varying the positions 
of tlie wire and the needle, it will be found chat in nil 
cases the needle tends to place itself at right angles 
with the wire, and to turn its north pole in a deter¬ 
minate direction with regard to the wire. 

152. The action of a conducting wire upon a 
magnet exhibits, in one respect, a remarkable pecu¬ 
liarity. All other known forces exerted between 
two points act in the direction of a line joining these 
points ; such is the case with the electric find mag¬ 
netic actions separately considered- Bui the thcinc 
turrenf exerts its magnetic influence laterally! at right 
angles to its own course. Nor does the magnetic 
ptilo move either directly towards or directly from 
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t ] ie conducting wire, but tends to revolve around it 
without changing its distance. Hence the force 
must be cons Ed fired as acting in the direction of' n 
tajjgMt to the circle in which the magnetic pole 
would move. It is true that, in many positions of 
the magnet with regard to the wire, apparent sULrac- 
t in ns and repulsions occur; but they are all referable 
to a forte acting tangentially upon the magnetic 
poles, and hi a plane perpendicular to the direction 
of the current. This peculiar action may be Letter 
understood by means of a figure. 

153. Thus, let p n {Fig. 51) be a wire, placed in 
a vertical position, and conveying a current down- . 
wards (p being connected with the positive pole of 


the battery) Now, suppose 
the north pole of a magnet, 
N, to be brought near the 
wire, and to be perpendicular 
to any point C. Ti free to 





. around C as a centre* in the 
direction indicated by the ar¬ 
rows in the cut j that is, in the 
samn direction as that of the 
hands of a watch* when its 



face is upwards. The plane of the circle which The 
pole describes is lioriaontaL On causing the current 
to n$ctrid in the wire, the pole will rotate in the oppo 
site direction. If the wire is placed in a horizontal 
position, the plane in which the pole revolves will, 
of course, ho vertical. The actions of either ft do- 
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spending or an ascending current upon the south 
po!n arc exactly the reverse of those exerted on the 
norlh pole. 

154, til the experiment given in ■$. 149, no revolu- 

lioji occurSj because the current, acting at once on 
both tends To give them motion in opposite 

directions: so that the magnet comes to rest in a 
position of equilibrium between these two forces, 
across the wire. It will be shown hereafter that a 
continued rotation may be produced by confining 
the action to one pole. If the wire is movable and 
the magnet fixed r the former will revolve around the 
tatter in a similar manner, and in Lite saute directions. 
Thus a wire conveying a descending current tends 
to rotate round the north pole of a magnet* in the 
direction of the hands of a watch, 

155, The two following articles of apparatus are 
used to show the directive tendency of a magnet 
in re feres ice to an electric current. 

155. Astatic Needle, — A magnetic needle, so 
contrived that its directive tendency rn respect Eo the 
f\g m 5 ^ earth is 11 ei it rah zed, so that it 

shall remain at rest in any po¬ 
sition, is called an astatic needfe. 
It is constructed as represented 
i n Fig. 52, eo n si y ti n g essen t ial 1 y 
of two needles, one above the 
other* placed in positions the 
reverse of each other in respect 
to their poles Such a system 
-\y\l] not Ip affected by the 
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magnetic influence of the earth, as whatever force* 
v,m\ he exerted upon the upper needle will be 
counteracted by equal forces exerted in reverse di¬ 
rections upon the lower. It would he the same, 
indeed, wills the influence exerted by the current of 
electricity, if the wire could be placed in such a 
position as to act equally on both needles. But by 
placing the wire parallel to and above the upper 
needle, the influence of the wire will be far more 
powerful upon the upper than upon the lower on ft, 
and, the action of terrestrial magnetism being neu¬ 
tralized, the needle will assume a position exactly 
at right angles with the conducting wire. If the 
wire be placed as nearly as possible between the 
needles* and parallel to them, the influence of the 
upper side of the wire will defleet the upper needle 
in the Bftino direction ns the lower needle will bo 
deflected by the action of the lower side of the wire, 

causing a more powerful effect. 

157. Magnetic Neeih.e, half brass,— In dna 
instrument the steel needle is wholly upon one side 
of the point of support, aud is counterpoised by n 
brass weight on the other side. By this arrange 
ment. the action of a current upon the pole which 
is situated at the centre of motion can have no in¬ 
fluence in turning the magnet in any particular direc¬ 
tion ; and its mot ion will be determined solely by 

the action Upon the other pek i no rotalt ° 3, ‘ hoW ~ 
nWl can be obtain^ * The object of the m&r u- 

nnuit is to show the dirt*™ tmd^ry oj a tmglf 
p tf [ r with reference to the electricFl current. 
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15S 1 . <>al^ano>ef.tkhs. — It the wire transmitting 
fie electrical current, niter passing ever the needle, es 
[•vmt and returned under it, ns in Fig. q| ? it might 

Ssfc * he supposed that. 
Fig, g g ] . v 

tj /l ]}£p 9 the electricity 

i __ t 1 ° vvhich-fiowa from 

j C to A in the 

— a ^w" '' upper part of the 

3 w ire must pass in 

a contrary direc¬ 
tion, in returning 
from A to H, be¬ 
ll low (the enp 0 

lj|L being connected 

with the positive 
polo of ihe bat¬ 
tery, and B with the negative), the influence of ihe 
one part of the wire would neutralize that of £h^ 
other; for it has already been slated tlini the needle 
is deflected to one side or the other, according to the 
direction of the elec trie al current. And this would 
in fact be the case, if the reluming part cd the v, he 
were upon the same side of the needle wilh iho other 
part, acid at an equal distance from it. But a wire 
transmitting an electrical current, when passing hetow 
the needle* will produce an effect the reverse of that 
produced by one passing nfinre, if the current in both 
tinses flows in ihe fas me direct ion. Hence. d die 


direction of the electric current is revi rs?rl m die 
wire which passes below, it will exori a Jots nux- 
iliary and -ict antagonist. In that of the wire [Keying 
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ahovo. Tliis is the case with the arrangement I™ 
represented. The two portion* of the wire are nnl 
allowed to touch each Ollier where they cvas ,, 
are insulated at that point by some non-conductur of 
electricity, as by being wound with thread. i ns , m . 
merits of a variety of forms tlre constructed on the 
above principle, and are called gahmto^cop^ or 
vtinomilers, as they serve to indicate the p resen , Je of a 

current of electricity, and in some degree to measure 
its quantity. 

15ft. The vertical portions of the wire also aid 
in deflecting the needle; as may be shown by con- 
necting both the cups B and C wit It one pole of the 
battery by two wires of equal length and thickness, 
and the cup A with the other polo (say ||,e positive). 
T no current will then be divided into two portions 
very nearly equal, both flowing in the same direction, 
turd at the same distance from the magnet, M, but 
one below and the other above it. Now-, if the 
horizontal portions of the wire alone acted on the 
needle, it would remain unaffected; but it will be 
i..nt]d to be deflects] to a considerable extent by the 
curruit \ihidi is descending fn the vertical portion 

° Wir ® npar ar ^ ascending in that below B t 

fts these conspire in their influence. 

1GG* HonizoRTAi. Gai.vanometkh.— If the wire 

1JS Carnerl rnan F times around the iwedle, as in Fig. 

b the po. tat: r of Llit instrument in iimch increase*:J ? 
as fiacli ttmi nf the wire odds ns influence ; provided 
ihf' wire is nor an lou^ nr of so small a size, as to bo 
wmIdo to convey the whole of thr current The 
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inslriimtint thus becomes! a 1J13I cealo test of the prea- 
eiwe of n current of electricity The coil 01 wire is 



supported on a tripod stand, with levelling screws; 
the ends, 0 and D,of the wires being connected with 
the screw cups, A and E. 

lE.il, TTt'hjcht Galvanometer.— 
Tn this instrument, represented in 
Hg. Jjej, Loth the coil of wire and 
the* needle are placed in a vertical 
post lion, .the north jkjIr being made 
a little heavier, in order to keep 
die magnet perpendicular. When 
a current 13 passed through the 
coal, the deflection is towards a 
horizontal position. The needle is 
made „f Wg e B i ZOj for tflfi puFJ> ^ 

of exhibiting the deflection* before 
llii audience. 

3 * 
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w,l. Galvanometer. WITH Astatic Needle, — 
Tliis instrument is represented in Fag, 3<), in connec¬ 
tion with a thermo-electric pair. It is constructed on 
a small scale, m order to be delicate ; and the needle 
is nearly astatic. Tbe slight degree of directive 
tendency which the needle is allowed to retain 
becomes the measure of the force of the electric 
current, as the angle of deflection from the north and 
south line shows how far this resistance is overcome. 
This instrument may be made so extremely delicate 
in its indications, that, if two hue wires, one of cop¬ 
per and one of zinc, are connected with it, and their 
ends slightly immersed tti diluted acid, or even in 
water, it will be very perceptibly affected. Before 
proceeding to experiment with any galvanometer, 
it should be so placed that the direction, of ihc coil 
may coincide with that of the needle, as this is 
the position of greatest sensibility. 

103. The galvanometer is a measurer of what is 
called tlie qxmntity of electricity, but talres no cog- 
nizanee of intensify Mechanical electricity, which 
possesses great intensity and but little quantity, very 
slightly deflects the needle of the galvanometer* 
The current from one galvanic jiair influences the 
needle powerfully, the quantity being very great, and 
the intensity small. If a hundred pairs be connected 
together in a single scries, thn intensity is increased 
a hundred fold ; but the quantity remain? the same, 
arid the needle is hut liulfe more deflected than by 
one. pair. The rersfm dial I here is any difference 
in mis respect is that, when thn electricity is of 
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tension, (he wire of the galvanometer obstructs 
the current less, and more actually passes thrmigh it. 

16-1. In thermo-ek^r.ridtyj with a. single pair, the 
intensify is less in proportion to the quantity than 
with a single galvanic pair, and the cunem is strongly 
hsdicated by the galvanometer. The amount of 
decomposing power in a current of electricity Is 
always exactly as its quantity. The galvanometer 
indicates, therefore, the electr^nagaetie and the de¬ 
composing capacity of a current of electricity. All 
intense electrical current decomposes more easily tIjlml 
one of little Id tensity; but the amount of matter 
decomposed ss proportional merely to the quantity 
of the current. Besides the galvanometers in which 
a magnetic needle is wed, other lustrum snug for 
measuring the quantity of an electric current will be 
described farther on* 

165. When a wire conveying a current of elec¬ 
tricity is brought near to a magnetic pole* the jK>le 
tends to revolve around Ilj as has been, explained in 
$ 153. If the current acta equally upon both poles, no 
rotation occurs, because they lead to move eu oppo¬ 
site directions j and the megnet rests across the wire 
in a position of equilibrium between the two forces. 
But if the action of the currant is limited to one 
pole (which was first effected by Professor i aiad&y ) T 
•a continued revolution is prod need, It die m cornet 
has Liberty of motion, it will revolve arottml the 
wire; if the wire only is free to move, il will rotate 
around the (Kile. When both the wire and tile mi¬ 
llet are at liberty to move, they will revolve in * 
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fiatoie direction romid a common centra of moiiau. 
A number of instruments have been contrived fot 












biting these movements. 

U66- Magnet revolving hound a Conducting 
—In the instrument represented in Fig. 

Itg. 5ti the magnet, N S, has a double 

bend in the middle, so that this 
part is horizontal* while the 
extremities are vertical. 'To 

a 

a rigni angle, 
bearing a pivot, which 
an agate cup fixed on the stana. 
A wire loop, attached to the 
upper pole, S, encircles a verti- 

. • — ■ ;*; t , ■» ' ; i *•' ’ 

cal wire fixed in the axis of 
motion, and thus keeps the 
magnet upright. The galvanic 
current is conveyed by this 
vertical wire : it is surmo tin ted 
by a brass cup. A, ami its lower 
end dips into a small mercury 
cup oil the horizontal portion 


of the magnet, From this part projects a bout wire, 
which dips into a circular cistern of mercury, open 


in I he centre, to allow the magnet to pass through, 
and supported independently of it. A wire, termi¬ 
nated by a brass cup, H, /or connection with the 
battery, proceeds outwardly tVnjrn the cistern. This 
Brnuigemetit allows the current to flow down by the 
tide of the upper polo nf the magnet, mil il it reaches 
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its middle, whence it is conveyed off in such a direc¬ 
tion as not to act upon the lower pole- On making 
connectiaft with the battery, tilie m&gnot will revolve 
rapidly around the wire ; the direction of the rotation 
depending? upon [hat ot the current. 

UjJ. Magnet REVoLYtbfO on its Axis. — Tile in¬ 
strument represented in Fig, GT is designed to show 

that the action be¬ 
tween the current 
and the magnet 
lakes place equal¬ 
ly well when the 
magnet itself forma 
the conductor of 
the electricity. The 
lower end, Pf, of the 
magnet, being point¬ 
ed, is supported on 
an agate at the bot¬ 
tom of a brass cup, 

connected under the 
base-board with the screw-cup O. Tire upper end, 

is hollowed out to receive the end of the wire 
fixed to the cup A ; the brass arm supporting this 
cup is insulated, from the brass pillar by some non- 
conductor of electricity. To the middle of the 
magnet is fixed a small ivory cistern, for containing 
mercury, into which dips the end of a wire, connected 
^uh the cup li r Thus the magnet is supported with 

! U notih l >olc downwards, and is free to rotate round 
ns vertical atis. A little mercury should be put into 
the cavtty at S, and into the brass cup at N, and iho 
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ivory cit 
reaction 
to e. y 


d sufficiently to establish a con- 
magnet and the wire attached 
►ps A and U are connected with 


the hntto^^,, .... urrent will flowthrough the upper 
half of the magnet, earning it. to rotate rapidly. If 


the ctipa B and V form the connection, hie current 
will traverse the lower half, equally producing revo¬ 
lution of the magnet Now, connect A and 0 with 
the battery, and no motion will result, because the 
electricity passes through the whole length of the mag¬ 
net in such a manner that the tendency of one pole 
to rotate is counteracted hy that of the other to move 
in the opposite direction. Connect B with one pole 
of the battery, and A and G both with the other pole. 
The magnet will now revolve; since the current as¬ 
cends in one half of its length and descends in the other- 

168 . Revolt ira Wise 
Fbame. —The revelnlion of 
a conductor round a magnet 
h shown by the instrument 
represented in Fig- 5S. Two 
light frames of copper wire, 
R R, are supported by pivots 
resting on the poles, N and 
S T of a steel magnet of tire 
U form ; a small cavity be¬ 
ing drilled in each pole to 
receive an agate lor the bear¬ 
ing of the pivot. The lower 
extremities of the wires dip 
iulD mercury contained in 
two circular cisterns sliding 


Fig. 5A 
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on i?se arms of the magnet, Bom wirc.% passing s'rnru 
the interior of the cods* support, the cups A and [I; 
nnd the cisterns thorn selves arc fixed at an y required 
height by moans of binding screws attached in them. 
Each of the wire frames is surmounted by u mercury 
cup; into these dip the wires projecting downward g 
from the cups 13 and C* 

1.G9* The cisterns being partly filled with mercury, 
fix them at such a height that the lower extremities 
of the wire frames may just touch its surface, The 
cups surmounting the frames should also contain a 
little mercury- When the cups A and 13 are con¬ 
nected with the battery, the Left-hand frame will re¬ 
volve, in consequence of the action of the north pole 
of the magnet upon the current flowing in the vertical 
portions of the frame, By milting G and D with the 
battery, the other frame will rotate. On transmitting 
die current from A to D, it will ascend in one frame, 

I _ 

and, passing along the brass arm which supports Baud 
C, will descend in the oilier, causing them both to 
revolve ill the same direction- Instead of Lhe (fame, 
,1 single wire may be employed, having the form ni a 
loose helix surrounding the pole, its convolutions 
being a quarter of an inch or more apart. 

17th Revolving Oylimjeh. — This instrument ia 
on the same principle as that Inst described, and die 
motion takes, place in the same manner; the only 
difference boiii^ that two light copper cylinders, c f, 
Fig, 59, are substituted for die wire frames. 1 bey: 
cylinders are serrated at their lower edge, as shown 
iti the figure, to lessen the friction which they expe- 
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-poiidence 


rionce in moving through the u 
for battery connections arc let fere 

Kg. 5lh wit>l tJlORe in the preceding 

58.) 

.h* ™>« of a con 

v± iC revolving round 
tho circumstance 
1\vq being joined to 
"ol affect the re- 
>vnc moving with 
sufficient power to cause the 
magnet to turn on its a^ia 
with considerable rapidity, 
when delicately surnHjrted : a 

bar magnet is oJ 
plo ye d. A fi gu re ana M ^^ 

tion of an instrument designed 
to show this revolution will 


be found in Sillimun’s Journal, Yol. XL. p. Ill, 

mA i he current passing within the voltaic baJ> 

itself exhibits the same electro-magrietic prop- 

erhes that it does while flowing along a conducting 

wire connecting the poles. Hence the battery, if 

made small and light* will revolve by the influence 

n f L magnet. This is effected in the following 
maimer.. 


*'■' ftoTATiwo Batteuf. — A small double cylin- 
* < r co l J l 1C:r ; closed at the bottom, is siipjjorted upon 
the pole of a magnet, by means of an arch of copper 


passing aej oss the inner cylinder, and having a pivot 
wheeling downwards from its under surface, which 
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rests i„ ni. ftgft'c cup on the pole. The inner cylin¬ 
der of course hnfl no bottom. A cylinder of zinc IS 

supported by a pivot in a similar 
manner upon the copper arch, 
and, being intermediate in size 
between tiie Iwo copper cylin- 
dei'S, hangs freely in the cell. 
This arrangement allows each 
j i kite to revolve independently of 
the * iher. h\ 60 two bat- 

lories arc represented,. one on each 
pole of a U-magnctj the one on 
the south pole being shown in 
section j in this the zinc plate 
s is seen sirs pended within the 
copper vessel. 

174. On introducing diluted 
acid mto lhe copper vessel f an electric current imme- 
distaly begins lo circulate, which passes from the 
10 the copper through the acid f and ? ascending 
hum the cop^r through the arch, descends again to 
the zinc, lienee the zinc plate is in the condition of 
a conductor conveying a stream of electricity down¬ 
wards, and will consequently revolve under the influ¬ 
ence of the pole which it surrounds. The copper 
cylinder, on the contrary, is in the situation of a 
conductor conveying a current upwards, and will 
rotate m the opposite direction. When there is a 
battery on each pole of a U-magnet, the two eoi> 
per vessels will be seen to revolve in contrary di- 
recuons, and the two zinc cylinders in direction 


Hp. co. 
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1 UP 

opposite to these, and of course ej.so contrary to 
each oilier* 1 

ITS. ViwtATTNG Wins.— a copper wire, seen at 
W , in i'ig. 61, is suspended over a small basin for con- 
Fig. GL taining mercury ex¬ 

cavated in the stand, 
by means of a brass 
arm supporting a mer¬ 
cery cup, in which 
the upper end of the 
wire rests: this mode 
of suspension allows 
it to vibrate freely, 
if its upper end is 
properly bent Two 
enps for connection 
with the battery com¬ 
municate, one with the mercury in the excavation, 
the other with the cup which sustains the wire. 

176 The basin being supplied with a sufficient 
quantity of mercury to cover the lower end of the 
suspended wire, 3ay a horseshoe magnet in a hori¬ 
zontal position on die stand, with one of its logs on 
each side of the wire* When communication is 
established with die battery, the poles of the magnet 
will conspire in urging die wire either backwards oi 
forwards between them, according to the direction in 
which the current flows through it, and the position 
of die magnetic poles. In cither case, the meiioii 
will carry if rtfit of the mercury into the portion 
the vi] by the dotted Hues in the cut; and the circuit 
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62 . 


brin^ thus broken, the wire will fall hack by its own 
weight ; when, I he current being reel slab lifted, it 
wili again quit the mercury, as before, nnd n rapid 
vibration will be produced., The vibration may ho 
made somewhat more active by raising the magnet a 
iiule from the stand f and nearly to the height of the 
middle of the wire- 

177. The instrument represented in Fig. 62 differs 
from the one last described in the mode of suspen¬ 
sion of the wire and the verii^ 
cal po sit. ion of the tmignet. ' 1 1 ho 
wire is fixed to a liLile cylinder, 
moving freely on a horizontal 
axis, which is supported by a 
brass pillar, secured upon one 
of the magnet in polos, A small 
mercury trough, supported be¬ 
tween the logs of the magnet, 
is connected, under the stand, 
with one of the serous tips. 
Thus the current is conveyed 
to the m orcury - The at he r cm p 
^ is connected with the magnet, 

and, through the pillar, with the wire, W. 

178. A single magnetic pole, placed either in a 
horizontal or vertical position, by the side of a wire 
suspended as in Ihc last two figutes, will cause it to 
vibrate; but its motion is less active than with i 
The tendency of the wire is to revolve round the 
jx>le presented tn it, as has been explained in $ * i 
and, when suspended between a north mid 5011 
poise, simultaneously around both 
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liiK iJoi ' & L,I - AF ^^f-VA!SOSCOrB T _iri th, a lUEtrn 
mcnt, represented in Fig. G3, a narrow slip of gok 
63. krit t G, is suspended between the 
poles uf a IJ-maguet. The legs 
of the magnet are brought near 
to each other, in order io render 
tlicir action on the current con¬ 
veyed by the gold kaf morn 
powerful, and also to allow of the 
whole arrangement being enclos¬ 
ed in a wide glass tube, T. This 
prevents the interference of cur¬ 
rents of air, and secures the gold 
leaf from injury. The upper end 
of the slip is in metallic connec¬ 
tion with the screw cup sur- 
mounting the tube. Its lower 
end communicates with the 
screw cup on the stand. When 
a very feeble current of elec¬ 
tricity is transmitted through the gold leaf, it be- 
comes curved forwards or backwards, according to 
the course of the current \ in either cose^ tending to 
move away from between the magnetic poles in a 
Intend direction. The motion depends on the same 
cause ns that of the wire in the instrument described 
in 177. This instrument does not indicate the 
quantity of the electrical current, lull is an exceed¬ 
ingly delicate test of its existence and direction, A 
powerful current would of course destroy the gold 
leaf. 

100. REVOt.vrNn 8fuh-W iiEEfi, —-The reciprocal- 
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ing movement in the instrument described iti * 177 
may be converted into one of rotation , by milking 

use of a copper wheel, the 

circumference of which is 
'■nr into rays, instead of the 
wire. The points of the 
wheel, W (Fig. R4,) dip in¬ 
to mercury contained in a 
small trough, T, supported 
between the legs of a li¬ 
ma^ net, fixed in an upright 
position* The axis ■ 
wheel is supported by two 
brass pillars upon the poles, 
and S, of the magnet, 
the screw-cups on 
toe stand is connected with 
the magnet } and through 
that with the wheel. The mercury trough, which 
— insulated from the magnet, is connected with the 

connection is made with the battery, 

the current passes from the axis of the wheel tn the 

lrough through any one of the points which happens 

to touch the mercury. Under these circumstances, 

the ray through which the current is flowing passes 

toward between the poles of the magnet, like the 

vibrating wire in Fig, 02, until it rises out of the 

mercury. At this moment the next succeeding ray 

eaters it, and goes through the same process; and 
so on. 
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if ihr quantity of merrUry is so adjusted that 
onv ray shall quit it- 1 ? surface before the sliceceding one 
touches it. n spark wilt bo seen at each rupture: of 
contact When the machine is sol In motion in the 
dnrlc, so that it may bo illuminated by the rapid sue- 
session of these sparks, the revolving wheel will 
appear to be nearly at rest ; exhibiting only a quick 
vibratory movement, in consequence of the sparks 
tiol succeeding each olher precisely at the-same point. 
This optical illusion arises from the fact, that Lhe 
electric light is so extremely transient in its duration, 
that the wheel has not time to move to any appre¬ 
ciable extent during the electrical discharge; and 
therefore each spark shows it in an apparently sta¬ 
tionary position. If the sparks occur at one place 
more frequently than at the rate of eight in a second 
of time, the eye cannot appreciate them separately, 
find the impression of a continuous light is received. 
For this reason, the wheel is seen constantly, as if ft 
were illuminated by a steady light, instead of au 
intermitting one 

1S3. A more rapid revolution will be obtained li 
a BTiiaU electro-magnet be substituted for^ the steel 
magnet. Tho electro-magnet is included in the cir¬ 
cuit with the spur- wheel, so that the current Hows 
through them K succession. Here lhe direction o 
lhe rotation will not be changed by reversing that of 
live current, since the polarhy of the elecUo-magnet 

is fuse reversed. r . 

1f !4 LImvolv!^ Disc.—Tt is not essential 

divide the wheel into rays, in order to obtain Ida- 
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Lion. A circular metallic disc will revolve rqimlly 
wnTf between the poles of a magnet. In this case, 
me electric circuit remains uninterrupted during the 
entire revolution, anti do sparks nppearj as with 
the spur-wheel, 

18S. De la Rive’s Rim;. — A coil of wire, while 
transmitting the dec trie current, exhibits the same 
reactions with a magnet as the straight wire in Figs, 

/%. fis. Cl and 6Sj but the 

circular direction 
in which the cur¬ 
rent (lows gives to 
the coil tin appa¬ 
rent magnetic po¬ 
larity. This fact 
may be shown by 

means of 

; \ . * ■_ 

M+ri* ih - - 

adjoining cut. One 
end of the wire 
forming the coif, 

or helix, C, is sol- 

■-■• . •* ' 

very small plate of copper, and the other 
Mlunar plate of zinc, z. These phtes are fast- 
^uerl to a small piece of wood, in order to keep 1 them 
apart, and placed in a little glass cup, D + To pot 
the instrument in action, a sufficient quantity of 
water, acidulated by a few drops of sulphuric or 
111t?tc is poured into the ’ 

plates, and the whole appanuu* ao ii V( .n^ .+, ^ . 

of water. The coil will now be found to pkco itself 
with its axis north and south, being influenced by 
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£!:.e polarity of [lie earth, like a corn paw needle. The 
arrow indicates the course of the galvanic current in 
I he ei 1 sI from [he copper to the zinc. 

L.Sii. Take a bar magnet, 11, and, holding it bori- 
siaritally, bring its uorlti polo near to the south, pole 
of the ring. The ring will move towards the mag¬ 
net, and pass over it until it reaches its middle, where " 
it will rcsE in a stale of equilibrium ; returning to this 
position, if moved towards either pole and then left 
at. liberty. Now, holding the ring in its position, 
withdraw the magnet, and pass it again half way 
through the coil, but with its poles reversed. The 
ring, when set at liberty, will, unless placed exactly 
at the centre, move towards the pole which is near¬ 
est, and, passing on till dear of the magnet, will 
turn round and present its other face. It will then 
be attracted, and priss again over the pn!e till it rests 
in equilibrium at the middle of the magnet. 


Fg. G6w 


1S7. Ti¬ 




re ratin Q Com 
Engine.— In 
tha i n sim¬ 
mer] t repre¬ 
sented 


are so 
pended from 
mu arm at¬ 
tached to the 
mil brass pil¬ 
lar 93 to ah* 
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low of iheir moving to some distance over the F* tXi '^ 
K nerd S :r of a steel magnet. When uninfluenced ny 
lhe electric current, the coils hang vertically From 
their points of support. There are two craiika on 
the axis of the balance-wheel above the magnet, whin I a 
convert the vibration of thE coil^ nito revolution. 
On opposite sides of the axis are two wires, tipped 
with silver springs; each of these ia connected under 
the base-board with one end of the wire forming each 
coil. At the point where the springs press, a part of 
the axis is cut a way, leaving a third or a quarter of 
the cylindrical surface prominent; over this is sol¬ 
dered a thin slip of silver. The effect of this arrange¬ 
ment, which is called a breftk-piece, is, that each 
spring alternately transmits the electric current from 
the axis to its coil during a part of the revolution of 
the wheel, while pressing upon the cylindrical por¬ 
tion of the axes. The screw-cups arc connected, one 
with the axis oi the wheel, the other with one end 
uf the wire of both coifs. 

188. Connection being made with a galvanic bat¬ 
tery, the current traverses one of die coils, which 
then moves over the pole which it stir rounds, to- 
arris the middle of the magnet, in the same manner 
aa l.le !m Hive s ting. When it has passed some 
distance, the motion prod e iced in the balance-wheel 
interrupts the current by breaking the contact be¬ 
tween the cylindrical pan of the axis and the spring, 
and the coil falls back to its First position. As the 
v. heel moves, on, the Other spring comes in contact 
wUh lhe causing the Other cml to fa* charged* 
aruI to go through the same movements. The coila 
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,lms rilirite alternately, producing a rapil rotation 
of I ho balance-wheel, 

ISQ. RteciraocATJCTfi Coil. Emm E . —Fig, Gr r *p- 
reseuls an instrument in which two coils, C C, mount- 


67 . 



ed upon wheels, pass over the legs of a steel magnet 
fixed in a horizontal position* the wheels moving 
upon inclined mils. When the instrument is con¬ 
nected with the batteryi the coils become charged, 
and move along the juries towards ihc bend of the 
mognel, The battery connections must he so made 
that the current shall pass in the proper direction, or 
the coils will tend to move away from Che magnet 
rather than over it. When the coils reach the betid 
of the magnet, the platform upon which they art- 
secured comes in contact with the wire-spring 1 , jV 
and, by the movement produced in that, breaks thu 
contact at lb The current being interrupted, the 
can a slide down ibo rails by the force of gravity, 
mini the platform reaches a pin on [he rud near 
whose movement renews the contact. 

Ihfl, R ISCIPHOC3ATINQ Macintt BtffltSB* 


(C) Jeff Behary 2019 
























n R T O [. 7 1 N G COIL, 1 1"J 


represents an instriunMiit on the khitip principle ns the 
[a^t, except that the coils are stationary ;inr] the matr- 


/%. + 33 . 



net moves witliiri them, It IS supported by ’wheels 
moving upon the inclined rttily. When the bend uf 
the magnet reaches the coils f the axle of the wheels near 
[) strikes a spring, and breaks contact at H, by pushing 
along a little rod below the wheels. As the magnet 
falls back by gravity, the axle touches another spring 
on the same rod r drawing it along until a pin upon tins 
rod strikes the pillar at G, and renews the circuit. 

m . 191. Ecvolving Coil. — This 



instrument consists of a U-magnet 
fixed upon a stand, in & vertical 
position,, and fi circular coi! of in- 
snloted copper wire, C (Fig-bO), so 
arranged as to revolve on a vertical 
axis between the magnetic poles. 
The rotation is effected in a differ¬ 
ent manner from any previously 
mentioned The polarity of llie 
coil is reversed twice in each revo¬ 
lution, by means of the pvlmhnnger t 
invented hy Dr. Page, which ia 
employed in many of the instru¬ 
ments to be hereafter described* 
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I Ell 

1 hi- pule-rHlfiTtgcr attachurl to L'hu coil is Lit j> 

anti a horiflonidJ seel ion ol* ii is shown in To 

70- -I l consists of two sintill bc ini -- g yti i ti— 

dried pieces or silver, s s f fixed on 
ojiposii.cs sides of the Exxisot ipoIiop 
A. but insulated from ilmtand frnnj 
each other; to each of these segments is sol doted one 
end ■of the wire composing tlie coil. The battery 
current is conveyed to the (soil by means of two 
wires terminated by horizontal portions c\( llattetted 
silver wire, W W, which press slightly on opposite 
sides of the polo-changer, and must be so arranged 
that the direction of the current, in the coil may" be 
reversed at the moment when its axis is passing be¬ 
tween the poles of the magnet. 

1(12. The coil being placed with its axis at right 
angles to the plane of the poles t and connect ion made 
with a, battery, one extremity of the axis, or, in other 
words,, otic face of the coil* ae-L] Hires north polarity* 
and the other south polarity, im the same manner as 
De la R ive’s ring. The action of the magnet uow 
causes it to move round a quarter of a circle in one 
direction or the other, according to the course of the 
current r so as to bring its poles between those of [he 
magnet. In this position it would remain, were it 
not that, as soon as it roaches ir T the pole-changer, 
which is carried round with it, presents each nf its 
segments to that s Latin nary r silver spring which was 
before in contact with I he opposite segment, By 
thin movement, ihe current in the coil is first inter¬ 
rupted for a moment, and. ns ihc coil passes cw r id 
i m media I <-1 y renewed in the eoiiinuy direction, thus 
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reversing the polarity. Each end of the a** h#\n% 
now replied by the magnetic pole which previously 
attracted it, tha coil turns half way found, so ns to 
present its opposite faces to the poles. At this pomt, 
the direction of the current is again reversed* causing 
the motion to he continued in the same direction j 
thus producing a rapid revolution. Instead ol a coil 
of large diameter* the wire may he coiled into a long 
helix of small diameter, which will rotate in the 
same manner. 

193 , Revoi.vino Rectangle. — This instrument 
is similar in principle to the last described, a rect- 

F7« 71. angular coil of wire, O 

* "■ .■ 

(Fig. 71), being substitut¬ 
ed for the ring. The rota- 
tinu is much more rapid in 
C-onsequence of the prox¬ 
imity nf the rectangle to 
the magnet* not only near 
its poles 1 but throughout 
the greater part of its 
length. By this means, 
the great speed of eight or 
ten thousand revolutions 
in a minute may be at- 

tamed. frj die cut* the 

two silver springs,, which 
press on the pole-changer, 
arc seen at cr, each of them 
attached to a seolu brass 
wire, proceeding from erne of the cults for batterv 
IT 
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connection ; these wires pass through the brass nrch 
surmounting Hie U-mngnet, but are s imitated from it. 

104. RnvoLVTjn? Galtanoheitkh NeedtjI:. _Pig. 

72 represent? an instrument of similar construction 

to the Upright Galvanometer 
(Fig. 55), except th<u a con¬ 
tinued revolution of the mag¬ 
netic rteedlo is obtained by the 
following arrangement i One end 
of the wire composing the coil 
connects with one of the screw- 
enps on the stand, and its other 
trul with the bearings of the 
shaft on which the needle re- 
solves. On the shaft is a break- 
piece, seen at B. in the front 
view of the needle, given sepa¬ 
rately in the cut, upon which a 
wire, W* connected with the other screw-cup, presses 
during half of the revolution. The instrument may 
be used as a galvanometer, by removing W from the 
break-piece, and bringing it into contact with a silver 
pin, not shown in the cut, which connects n directly 
with the coil, without the intervention of the break- 
piece. If the direction of the battery current is re¬ 
versed, the needle revolves in the opposite direction. 
im IUvoLvmc; Coin ano Magkbt* —In this m- 

Ctnunent, represented in SV l3 > a cIrplllHr i 00,1 
wire 0, is fitted to revolve, on a vertical axis, between 

the poles of two steel magnets. So far it resembles 

in principle the Revolving Coil (Fig. 69); hut m 
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tlii$ instance the mngncts rotate also, For this pur¬ 
pose they are made of thin steel, mid bent into a semi- 
F7^, 73, circular form. The two 

are connected by strips 
of brass., to as to form a 
circle, the similar poles 
being near each other, 
as indicated by the let¬ 
ters in the cut. This 
circle is a little larger 
than the coil, and re¬ 
volves freely round it 
on a vertical asis, A 
peculiar arrangement is 
required, in order to 
transmit the battery current to the pole-changer be¬ 
longing to the coil. The springs which press upon 
it are connected with two small cylinders of silver, 
surrounding the shaft of th^ magnet and insulated 
from it, one being a little below the other; or the 
cylindrical shaft itself may answer for one of [hem. 
The wires proceeding from the screw-cups on the 
stand press upon these cylinders. In this manner 
the current is conveyed to the springs bearing upon 
the pole-changer in a constant direction, notwith¬ 
standing that they 3re carried round with the magnet 
in its revolutions. When connection h made with 
the battery, the mutual action between the coil at id 
I he magnet causes them both to revolve, hut in con¬ 
trary directions; on the well-known mechanical priu- 
eipSfc, that action and reaction me always ■"■quiil and 
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opposite to each other. On changing the direction 
of Hie galvanic erttront, both the wire coil and Um 
magnets revolve in Hie opposite direction, 

lftfi, TheunchElec thio Revolving Arch. ^ It 
Fig, 74 - has been shown that when 

a gal vat lie current flows 
through a helix, such as Do 
h Rive’s ring, $ 185, its faces 
acquire polarity, and, if free 
to move, arrange themselves 
north and sou Us, In Fig. 
74 there is a stand, support¬ 
ing an upright brass pillar 
with an agate cup at the 
top. On this is balanced 
by a pivot, at A* an nrch of 
brass wire, the two ends of 
which are connected by a German silver wire en¬ 
circling the pillar. 

1^7, If the stand be arranged according to the 
points of the compass, and one of the junctions of the 
brass and German silver he heated by a spirit lamp 
on The cast side of the eland at E. a thermo-electric 
current will be set in motion from the German silver, 
through die healed junction, to the brass, and back, 
through tins arch, to the German silver. The current, 
thus established r gives polarity to the trices of the 
arch, as if it were a coil or helix; furculaling in 
such a direction, thru the face, which is turned to¬ 
wards the north, exhibits south polarity* Since the 
magnetic pole of ihe earth there situated is itself a 
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v Quth pole, similar poles fire presented towards each 
other, and the arch is obliged to make a flembrevoht- 
cion on its axis, in order to present its northern fac.i 
to (fits pole. This movement brings the other junc¬ 
tion into the flame, and a current is produced opposite 
to the former one, which changes the polarity of the 
archj and obliges it to move cm through another semi- 
revolution. Thus the currents are reversed, and 
slow rotation ensues. This is probably the moat 
delicate react ton between the magnetism of the earth 
and a current of electricity which has been observed, 

193. if the bmp be put (o the south of cast, the 
heated junction of the arch will move round by the 
south \ if it be put to the north of oast, the heated 
junction will move round by the north ; just as a 
compass needle, if its north pole is made to point 
south, returns to its natural position cither by the 
cast or west, if it is inclined to the one or the other. 
Jl the spirit lamp be placed e vastly westj. or at W in 
the figure, the current which is excited tends to keep 
the arch stationary, by causing the face which cx^ 
hibits north polarity to be directed towards the s&uth 
magnetic poh of the earth. 

1 Qfr, r l iiCRHO-Er.Ecxitio Re VOL VI pro Arch on ti- 

Maunet. — 1} a thermo-electric arch A B (Fig. 75 j h 
Eumsbr to the one just described, be balanced on one 
oi the poles of a U-magiip.t ? the reaction between the 
polarity induced in it, by heating one of its junctions, 
acid ihe magnetism of the opposite pole of the mag¬ 
net, will be much more energetic than in the former 

<H " e w[th tho ea rth. It resembles, in principle, the 

U* 
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1 by a sln ® e P° le wetcad „r ,1 IE jKste 4 
75. which It is supported having nn 

influence upon it. l n this and 
olTu - r Instruments of ihe same 
kind, the upper pan of the arch 
nmy t with equal advantage, bo 
of silver instead nf brass. 

200. The most favorable po¬ 
sition ior the lamp is not that 
represented in the figure, but at 
a right angle with the line con¬ 
necting the two poles, and in a 
line with the pole on which the 
frame b mourned; or in a situa¬ 
tion analogous to the east side 
of the stand of ihe last-describ¬ 
ed instrument. By varying the 
lamp to one side or the other of 
this pa&mon } the arch will revolve in either direc¬ 
tion, as before. On the opposite side of the pole, the 
lamp would have no tendency to produce revolution ; 
though, if the arch were mounted on the south pole r 
the lamp should be on the farther side of the mag¬ 
net, and in a line with that pole, in order to cause 

rotation* 

201- TilERHO-EuF-CTItlC REVOLTING WlRE FtlaMTS. 
— This instrument, represented in Fig* 7f> ? consists 
of two frames mounted upon Tlie poles of a U-mflpuet. 
These frames are formed of two archly, or rather 
rectangles, similar in construction to that in fho 
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instrument Inst described! crossing each other at right, 
angles; and they act on tile G&ma principle as that,. 

the fiecond rectangle only contrib¬ 
uting to the rotation produced by 
the first, Iti each individual reet- 
sngla the current is reversed every 
half revolution, Tlicae are gen¬ 
erally made of silver and platinum 5 
but German silver* in combination 
with brass or silver, occasions a 
stronger current. The lower hori¬ 
zontal portions of the frames, mark¬ 
ed G G in the cut, are composed 
of German silver, and the other 
parts, s s 1 of silver. A frame 
is usually mounted 011 each pole; 
the attractions and repulsions of 
each frame proceeding altogether from the opposite 
pole. In order to heat the junctions of both frames 
at onee r the lamp is placed between the two polesj 
by which there is a loss of attraction and repulsion 
to cadi frame through the distance of 9IP, in which 
the heat would act, if two lamps wore employed at 
right angles to the line of junction of the poles,. 

202. Thermo- ttLECTiiiC Arch rotating detween 
the Poles of a U-Magnet. Fig, 77 represents a 
thermo-electric arch, mounted upon a brass pillar, 
between the poles of a horseshoe magnet; the cir¬ 
cular pari is of German silver, and the upper part of 
silver. In this case, both poles conspire in producing 
revolution* the motion of lhe arch depending 'T 011 


J%, 7d 
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the same principle as dial of the Revolving Coil 
Yet the differed mode of reversing the curmit 

in ilit^ instrument occasions the 
arch to route in either direction 
when the lamp is in ( wul 0 f t j ie 

magnet, and to remain at rest 
ivlien the lamp is on the other 
side. A stand to support the lamp 
slides on l ho brass pillar, and is 
fixed at any required height by 
means of a binding screw. The 
lamp should be placed in the po¬ 
sition represented in iho cut, iu 
front of the magnet* its north pole 
being on the left. 

203. When either of tho junc¬ 
tions 3s in the flame, a current flows 
from the German stiver to the 
silver, ascending by the heated 
side of tiie arch, and descending by Lhe other. That 
face which is presented towards the ftorlli pole ac¬ 
quires north polarity, and the other face south polar¬ 
ity, The iniluence of the magnet now causes the 
arch to turn half way round, so as to present its 
southern lace to the north pole. This movement 
brings the. other junction into the flame; the po¬ 
larity of Lhe arch is reversed, and il moves on as 
before, 

204. Ii the lamp be placed in tlie corresponding 
position on the other side of lhe magnet, the direc¬ 
tion cl Lhe current will be such dial the southern 
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face of the arch will be presented towards die north 
jxjle. In this position the arch tends to remain, 
returning Eo "it when moved to either side; and 
consequently no revolution can bo obtained. Care 
should he taken not to allow the junction to remain 
so Jong in the flame as to melt the solder- 

205. HornLE Tfeumo-Electjuo Hevolvinu Arc it, 
— In this instrument t two arches, a and b (Fig. 78^ 

are so mounted as Lo 
revolve between the 
poles of a U-magnet 
Used in a horizontal 
position. The hori¬ 
zontal portion of tho 
arch a is of German 
silver, and the upper 
part of silver; while in A, the lower portion is of 
silver, and the upper part of German silver. A 
single lamp is so placed as to heat both arches; the 
current cxrcited in each ascends on its right side 
and descends on its left side, because the heat is 
applied to the right junction of a and to the left of 
b. Each of them now presents a north pole towards 
die north pole of the magnet, the currents circulating 
in. the opposite direction to dial of the hands of a 
watch. They consequently both revolve, either in 
the same or in opposite directions. If the arches be 
transposed, so that b occupies the place of a, neither 
of them will move so long as the lamp in the 
position represented in the cut. 
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Ill. in reference to the earth 

206 A mastic needle so suspended as to move 
only horizontally, assumes* when left to itself, & deter¬ 
minate direction with respect to llie earth. Its poles 
place themselves nearly in r plane passing through 
the geographical poles of the earth ; this direction 
consequently corresponds nearly with the meridian 
of the place where the observation is made. When 
displaced from this position, the needle returns to it 
after a scries of oscillations. This directive ten¬ 
dency, and its probable discovery by the Chinese, 
have already been mentioned in ^ 1L 

207, Fig. 79 represents a magnetic naedla, bo 
arranged as to move freely in a horizontal direction 

only. The mode of 
suspension is the same 
as in the compass 
needle ; the latter, how¬ 
ever, is fixed to a dr- 
J * 1 _ 
enter card which of 

course moves with it, 
and on which the cardi¬ 
nal points are marked. 

208. If the needle 
be suspended so as Eo 
have freedom of mo- 
ti*n in a vertical direction, it is found not to maintain 
a. horizontal position, but one of its poles ('» *■*■* 
hemisphere the north) inclines downwards tnwar s 
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the earth. At the magnetic poles of the earth, the 
direction nf the needle. would be vertical; hut the 
inclination diminishes ay we recede front the pv\es 
towards ibe equator, and at Lite magnetic equator, 
which docs not vary greatly from the geographical 
CMC f the needle became horizonlal. A needle prop, 
erly prepared for exhibiting this inch nation, is called 
a Dipping Neeult;* 

209. Fig. 80 represenis a dipping needle whoso 
mode of suspension allows of its turning freely in 

any direction, it is fixed, by means 
of a universal joint, to a brass cap 
containing fin agate, which rests upon. 
I he pivot. The usual arrangement 
allows- only of motion in a vertical 
plane, the needle having an axis 
passing through its middle at right 
angles to its length, which axis is 
supported horizontally + This form 
is represented in Fig- 5. The small 
needles hi Fig. SI are mounted iu 
the same manner. Sometimes a 
vertical graduated circle is added, to 
measure the angle which the needle 
makes with the horizon, Iu using a 
needle whose motion is confined to 
a single plane f it must bn so placed 
that tills plane may be directed north and south, 
coinciding with the plane of the magnetic meridian* 
A dipping needle, before being magnetized, should 
be as equally balanced as possible, so as to emain at 


ei>. 
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132 Davis's manual, 

rest lit any direction in which it mtiy be placed; n 
high degree of accuracy is, however, dililcuit of 
attainment 

21 ft The dipping needle assumes, in various lati¬ 
tudes, L he directions exhibited in the annexed dia- 
fijfi 8l g ra m (Fig. SI J, where 

the point of the arrow 
indicates the north 
pole, and the feather 
the smith pole of the 
needles placed around 
the globe* The an¬ 
gle which the needle 
makes with the hori¬ 
zon at any place is 
called the dip , at that 
place. The tendency 
ot the needle lo dip is counteracted in the mariner’s 
and surveyor’s compasses, by making the sooth ends 
of needles intended to he used in northern latitudes 
somewhat heavier than the north ends* A needle 
well balanced in this latitude remains sufficiently 
horizontal lor use in any part of the northern tern- 
peraie sone T except lor delicate experiments. Com¬ 
pass needles in tended to be employed on voyages or 

I ravels, where great variations in latitude may be ex¬ 
pected, are provided with a small weight sliding upon 
the magnet. liy a proper adjustment of this, tho 
greater or leas leTide]icy to dip is counterbalanced. 
In passing from the northern to the southern hemi¬ 
sphere, rhe weight must he transferred from the south 

II l’ir ■ irf. . ! f r r ■■ n j- M- 
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i’ll. In Fig, Bl> the North American magnetic 
pole is represented ncarS, the north geographical pole 
of the earth. The line L Y is nearly the present Jms 
0 y II& (see ^ 215), and the curved line near 

lEic geographical equator is tlio magnetic equator, 
where the dip is at zero 3 and Ike direction of the 
dipping needle the same as tha.1 of the horizontal 

needle. 

212. By comparing the directions assumed by the 
needle ill its various positions with regard to the earth, 
as represented in Fig. 81, with those assumed by a 
magnet in reference to another magnet, as illustrated 
in Fig. 47, a great similarity is found to exist bo* 
tween them. This led to the opinion, which was 
for a Jong time entertained, that the earth was 
itself a magnet, or that it contained within it large 
magnetic bodies, under the influence of which the 
magnetic needle assumed these various directions; 
as a small needle does when placed iu various posi¬ 
tions near to a bar magnet, 

213. But there is another mode of accounting for 
the directive tendency of the magnet in respect to 
the cartli; and that is, by supposing, instead of mag¬ 
netized bodies within the earth, lying parallel to the 
direction of the needle, currents of clocfrieity passing 
around the earth, within it, hut near the surface, at 
right angles with that direction. This would identify 
the directive power of the needle in respect to the 
earth, with its directive tendency in regard to a cur¬ 
rent of electricity, as described under the last head. 
And this is, in fact, the view at present adopted, 

12 
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7, 14 1 h " ' d,t » h ™ " f nwdJe in ^ ct to t|l0 

" ‘ ** 1101 fi!ted - 1,8 ™rivti on , that j s , jta d eT i ati(>n 

from the Imc geographical meridian. i 9 BO bj ect to 

several changes, more or less regular. So also i s the 
intensity of the action exerted on it by the earth as 
shown hy (he tmmbcr of oscillations made by it in a 
given limp- M hen examined by means of apparatus 
co ns true ted with great delicacy, the needle h found 


to be seldom at rest, 

215. The instrument represented in Pig, g 2 i 3 
intended to iJ I us [rate the magnetism of Lhc earth, on 
tlift supposition stated an $ 212 . The compound bar 

magnet, n h placed 
in ihe magnetic axis of 
the earth t not coinciding 
exactly with the axis of 
rotation, N. S. A small 
magnetic needle, placed 
at Uj on the magnetic 
meridian, will point both 
to the magnetic pole s } 
and to the north pole, N, 
both being in the same 
line. But, if lhc needle 
be placed at A, nr :iilv where except on Ihe magnetic 
meridian, it will point la the magnetic polo alone, 
the two poles not being lij Lhc same direction- The 
several magneto represented'at ra $ arc not fastened 
together, but only fixed on one ex is. 'This allows 
their pules to he separated a Ihlfe, to imitate more 
closely the distribution of terrestrial magnetism ; the 
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eanh really huffing four magnetic polca, two etrosig 
find two weak: Sho strongest north poje 3S in Ameri¬ 
ca* the weakest in Asia, The line of no vacation 
on the earth's surface differs considerably from the 
magnetic aierid tan, and the lines of equal variation 
and equal dip are not exactly meridians and parallels 
of latitude to thn magnetic pole. The action of the 
magnetism of the earth at its surface is, therefore 
irregEilar* 

2IG.. The variation of the needle at any place is 
found by observing the magnetic bearing of any 
heavenly body whose true position RE ltic time is 
known. It is immediately obtained by comparing 
the direction of the needle -with the north star when 
it crosses the meridian, or by calculation when the 
north star is at its greatest elongation. An obser¬ 
vation oi the sun, however, is usually preferred. The 

latitude of a placc T 
A (Fig. S3), be¬ 
ing known, the 
exact bearing of 
the sun, S t east 
or west, cart be 
obtained by cal- 
dilation,® for arty 
given moment of 
time RE that place. 
If the needle at 
A points to M, instead of Nj the Erne north, iho 

See Bowdilull's Nivijratnr- 
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angte M A S will be the magnetic bearing ot the 
suci west. Suppose tins angle to be observer! hy the 
surveyor's compass. and found equal t<j 76°, Lhe lime 
being exactly noted. The angle NAS, Lhe true 
bearing of the sun at the time, is then rial ciliated. 
Suppose it equal to So 0 3(K The difference between 
the magnetic bearing and the true bearing, repre¬ 
sented by the angle MAN, is the variation of Lhe 
needle* and equals 9° 30'.* 

2 IT. Fig, 84 represents an instrument intended 
to illustrate the theory which ascribes the magnetism 
of the earth to electrical currents circulating around 
it at right angles to its axis, N 3 is merely a wooden 
axis to the globe. When a galvanic current is Bent 


Fig. 34. 



through the coil of wire about the equatorial region, 
bmall magnetic needles, placed in different situations, 
arrange themselves as they ■ would in similar terres¬ 
trial latitudes. By comparing this figure with Fig, 

' Thif* variation at BobUiii, in' Mnjr-i 1^17, wts fi dr(f. 3D 3nin 
went Th# dip T nl Ihi* Hnmtr Unit-,, was 74 ■■■■ef ^ i^im 
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- ihpt ffULic with ihe included magnet, 
82, reprinti »« ^ mu| fe beftfacn I he two theeriest 

a comparison Liee dlas arrange ilietusel vea siiu- 

nlTyTboih giob^ with »*™» 'iw-e 

)lo L^blance WWW it, position, on either and 
fhose turned by it on the eai th’s surface is very 

striding* . n . ti ■ 0fl , 

It will hs obfffirv , £cl Eiititj in. t 1 jst- o-*, iris 

soutit pole of the included magnet is re presumed 

nsuf ibc jjof/.A' gcogro plncfll pole ot the carih, ^o, 

aho, in Fig- 84, The rod, N 5, passed through the 
axis of the globe, shows the direction of the poWily 
induced by the current to he contrary to that of like 
geographical poles. The reason of this may be 
easily understood. The northern magnetic pole is 
the one which attracts the north pole of a magnet, 
and therefore must itself possess south polarity, asid 
not north, as its name might seem to indicate. In 
Fig. B4 ; the battery current is considered as flow¬ 
ing round (he globe in the same direction as the 
supposed currents in [he earth; that is to say, from 
east u> west, in she opposite direction to that of the 
earth's rotation. The apparent magnetic polarity 
induced in a coil ot wire by the electric current, 
whicL (>ctasi ° tl s Hie needle to assume these direc¬ 


tions, will fee described under a subsequent henJ. 

i i. d a,irora l lnrsia lis is found to affect a 
e ocatel y-suspetiffed magnetic needle, causing it to 
vibrate constantly, but irregularly, during its eonlim.- 
Wid MpMWiy when the * llr oml beams rise to 
?enxih r if the aurora is „ ear lho homon, die 

L r$ 


(C) Jeff Behary 2019 


143 






,Ja DAlrm's KAtlOAI,. 

f iS,ml,n,,Ce ° f th * is very slight. When th, 

. ma " nUe form a c oruna T its cerure is generally 
m or near the magnetic meridian* 

Within a Tew years* a considerable number 
ut magnetic observatories have been established in 
Vicious parts of the world, for the purpose of making 
systematic and corresponding observations in relation 
to terrestrial magnetism. At these stations the vari¬ 
ation of the needle, and the intensity of the earth’s 
action upon it, are observed and recorded almost 
hourly, and on stated days at intervals of a few 
minutes only. These observations, made by means 

of excellent instruments, and at the same time in 

•** 

widely remote regions, admit of comparison with 
each other, and can hardly fail to throw light on 
many j f^rte of this important arid intricate subject. 
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MAGNETISM. 



INDUCTION OF MAGNETISM. 


I. BY THE INFLUENCE'OF A MAC NET. 


221. A piece of iron, of any form, brought near tu 
a steel magnet, becomes itself magnetic by induo 


turn. 


Thus, let M (Fig, fl5) be 
Fig. 85. 


a bar magnet ot 
steel, and B an 
iron rod brought 

■L-J 

near to it+ By the 
influence of the 
magnet the rod will become magnetized; the end 



nearest the south pole will become north, and the 
end remote from it, south. The magnetic induction 
is stronger when the bar is brought in contact with 
the pole of the magnet j a decided effect, however, is 
produced by the mere proximity of the magnet to 
the iron. 'That the iron bar, while under the influ¬ 
ence of the magnet, actually possesses magnetic prop¬ 
erties, may be shown by presenting to it some iron 
filings or small nails, which will adhere to each ex¬ 
tremity j and also by bringing near to it a small 
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m(igncti« needle balmier-d on a fiivot, ( |, e , lonh |h 
rl‘ which will be repelled l»y |||<- end of the bar nearea" 
lt> il jo nwi-tiel, jM, and annulled by the end farvliesl 
from M. This induced magnetism immediately dis¬ 
appears when the iron is removed from ibe vicinity 
of the magnet. If a small bar of steel be substituted 
for the iron bar, it acquires magnetism much less 
readily, hut retains it after removal; becoming, ia 
fact, n permanent magnet. 

222.. Ir was formerly supposed that the attractive 
force of the loadstone, or any other magnet, waa 
exerted upon iron simply as iron; but it is now 
known to he the attraction of one pole of a magnet 
ior the opposite pole of another magnet. In all 
cases., when a magnet is brought near to or io con¬ 
tact with any magnetizable bodies, as pieces of iron, 
iron 6lings, or ferruginous sand, all such bodies, 
whether large or small, become magnetized ; the 
part which is nearest to either pole of the magnet 
acquiring a polarity opposite to that of Ibis pole, 
while the remote extremity becomes a pole oi the 
same name, 

223. The north pole of a bar magnet, M (Fig- 
86), placed nn the centre of a circular plate of iron* 
induces south polarity in the part immediately be¬ 
neath it! and a weak north polarity in the whole 
circmnforeiicev so iIluI it will sustain iron filings, ns 
shown iti the cut. If an iron plate is cut into the 
form of a star, as in Fig 87, each point acquires a 
stronger north polarity than the edge of the round 
p!cn j in Fig, 8lj f and is able to lift several iron screws 
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HI 


or units; the lattera in the cut indict the position 
of the polea* 



22i. Lei the north pole of a steel magnet, N S 
(F% h 88), be placed on ihe middle of a bar of iron, 
j,\g r 80- The part of the bar in contact 

' with the magnet becomes a 

son ill pole, while north polarity 
is distributed along both halves 
of the bar. 

£25. If several pieces of iron 
wire, of the same length, he 
suspended from a magnetic pole, 
they do not hang parallel; hot 
the lower ends diverge from 
each other, in consequence of 
iJioir nil receiving the aamu polarity by induction. 
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llile the .., tpeTol) d S arc retamed in iheir P W bv 
lie aUract.ON of ll.e magnet. Let two shorL 
Ot ‘ton W.ie be suspended by threads of crpud length 

r “ d 10 01le elld rf °mi piece, so that the wk« 
may hang in contact. If, now, the south pole at * 

magnet be placed below the wires, the lower ends 
nf brtlh will become north poles, and their upper ends 
sotElli poles , and [he wires will recede from each 
other. This divergence increases as the magnet is 
brought nearer r until it reaches a certain limit, when 
the attraction of the magnet for the lower poles over¬ 
powers their mutual repulsion, and causes them to 
approach each other; while the repulsion of the 
Upper ends remains as before* 

226* The mutual repulsion of two pieces of iron 
magnetized by induction may also be shown by the 
arrangement represented in Fig* 89. 
There are two short pieces of iron wire, 
upon the ends of which are secured 
little brass rings, which answer the pur¬ 
pose of rollers. The two wires being 
placed together* as represented by the 
dotted lines at A, let a U-magnet, beM 
ill a vortical position over them, be grad- 
Dally brought near, keeping the poles in 
the direction of the length of the wires. 
As the magnet approaches* the wires become charged, 
the similar poles lying hf the same direction, 

Ihe magnet is brought so near as to occasion EItfifciem 
repulsion hot ween the induced poles, the wues re¬ 
cede front each other, as shown at B B, in the cul " 


J% ea 
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[ature. — T 1 1 i » consists of a |iisce of 
■ shaptf of the lutier Y. If one of the 
branches of the fork be applied to the 
norlh pnle of a horseshoe magnet, as 
seers in Fig, yij, the Lower end of the 
armature, and also 
of the fork 
ami \v 


lUe other branch 
acquire north polarity t 
sustain small pieces of iron. 
If both branches of the fork be ap¬ 
plied, one to each pole of the magnet, 
J£\ JP?R T^r ^ shown by the dotted lines in the 

^ v, \f: c n t, the J^larity of t he lowe r end im- 

1 !j [ mediately disappears. This is be- 

LiJ : -L”l cause the two poles tend to induce 

t* opposite polarities of equal intensity in 

“* the extremity of the armature, which 

of course neutralize each other. If the branches of 
the fork are applied to the similar poles of two mag¬ 
nets. their influence will conspire in inducing the 
same polarity in the lower endj and a greater weight 
will he supported by it, than when one branch is 
applied to a single pole. 

32k When the two extremities of an iron bar are 
rcted upon at once by both poles of a magnet, thine 
is a double induction, and the effect is greatly isi- 
creased 


compound 

U-magnet, and A an iron armature, of such a length 
that, while one end is applied to the north pole of the 


magnet, the other extremity may be appticrl to Lbe 
south. In this case, both poles of the magnet act, 
tach inducing a polarity opposite to its own in that 
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Fig. 92, 


extremity of lho armature which is under its inHii- 
once. The force with which the anuatun: adheres 
is consequently greatly increased, there 
bo mg a strong attract ion between each 
pole of the magnet and the correspond¬ 
ing extremity of the armature^ that is, 
corresponding in position ; for the polar¬ 
ity of ihe pails in contact will evidently 
he of opposite denominations, if a bar 
of iron is placed between the north poles 
of two magnets, both extremities be¬ 
come south poles, while a north pole is 
developed at the middle of the bar, 

229. Rolling AaMATuniL—This 
apparatus consists of a horseshoe 
magnet aad an iron wire or rod, 
whose length is a little greater than 
the breadth of the magnet. To 
the middle of the wire a small fly¬ 
wheel is attached. This armature 
is placed across the magnet, at some 
distance from the poles, and the 
magnet held in such a position* 
with the poles downward, that (he 
armature may roll towards them. 
When it reaches the pates, the 
magnetic attraction of the iron axis 
prevents -its falling off, while the 
momentum acquired by the fly-wheel carrier it for¬ 
ward, eauaitig it to roll some distance up the other 
side of the magnet. 
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2311 Magnet awo Ronnie — Some of the phe¬ 
nomena of magnetic attraction and repubion nwy 

be shown by the ar¬ 
rangement repress u led 
in Fig. The poles 

of the steel magnet* TC 
B, are raised by a little 
wooden block* and a 
piece of iron, A, s placed across, near Lire bend- A 
short iron wire* K, has a brass ring encircling each 
end, which prevents actual contact between the iron 
and the magnet, and thus allows the wire to roll 
freely. When i£ is placed in contact with A, it 
immediately rolls up the magnet, in opposition to 
gravity, until it nearly reaches the poles. The 
actual poles or points of greatest magnetic intensity* 
in a steel magnet, are not exactly at the ends, but 
a little within them. They are so near that it is 



F*& 94 

SB 


* 


usual to give ihe name of poles to the extremities 
themselves. Upon bringing up the armature, E, to 
the poles, the. wire, K t is repelled by it (sec ^ 226), 
and from tins cause, and the diminished ac¬ 
tion of the magnet upon it, the wire rolls 
back towards A. Being repelled by A, it takes 
a position of equilibrium near it; and when 
E is removed* again rolls tip the magnet. 

With a small magnet* whose poles 
are brnught near together, as represented in 
Fiy. 91, the attractive force is sufficient to 
raise the wire up to (he poles, even when 
LUe magnet is placed in a vertical position 
13 
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232. Fig. 9$ illustrates lire success™ develop 
ment of magnetism in several bats of iron. The 
M F%- + iU>„ » h 


_ b**r f* being placed 

li—near to or in contact 


with the north poie of a magnet, M, becomes itself 
temporary y magnetic, and is able to induce magnet 
;5iu in a second bar, ibis again in c t ajid bo on, 
each succeeding bar being le&s and less strongly 
magnetised. The same thing occurs with the iron 
r.ails represented in Fig, E7, hanging from the 
points of (he star. If the magnet, M, be removed 
bar ti) the magnetism of the whole series 

Tt>. e)6. 233. When a bat magnet is 

fdiflgs f 

and then lifted up, tho tilings 
attach themselves to the poles 
clusters. Each particle be¬ 
coming a Little magnet, they 
adliere together in lines, whose 
length depends upon the pow¬ 
er of the steel magnet, A 
U-rrbiLsnet ? plunged into a mass 
of tacks, sustain long Hoes of 
them, as represente 1 ' 1 
GG. The chains of 
pended from the two pole* at¬ 
tract eaffh other, and. becoming 
connected, form curved lines, 
rudely representing the mag- 
/uifVPH 5 nokon of in $ H7* 
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I. (Uhsto-ve, 



I ritfTOjNF: 
bnttis iirOLlIjf] tilt’ r 


0 am| n£f-'nmm of email 
a londstonu, j s represent- 
ed in Fig. 97 . tn 
uutunal njLtgtjeLa the 
^ poies mu not usually 
7 su distinctly marked 
- I as in artificial ones, 
1 tlic magus Eit forces 
V being more irregularly 
jl distributed. 

2315, The attrac¬ 
tion of a magnetic pole 
* CJr a piece of iron 
is not exerted upon 
the whole mass, 5 nice 
b°th a north and a 
EOLHh polo are neces¬ 
sarily developed in the 

ii'on. Hence only thai 

* 
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(horn nearly equally to the influence of the n>a „ n 
tlte attraction becomes scarcely perceptible, 'ft' ’ 
let M [Fig. 93) be the eoutlt pole 0 f a hal . Qr hor ^' 

llg. sa shoe magnet, and A. a piece of sheet 
nron somewhat smaller than the 
and of the magnet. When this 
iron plate is placed in the p^k.tm 
represented in the upper figure, the 
surface next the pole of the magnet 
acquires north polarity, while the 
opposite surface becomes south, 
and, the iron being thin, the two 
surfaces are bosh so near to the 
magnet that one is repelled nearly as much as the 
other is attracted* The thin plate will be found to 
adhere to the pole with a very slight force, and will 
lend tn slip down into the position represented in 
ilia lower figure. In this position it is much more 
strongly attracted ; for the two ends, instead of the 
two surfaces t become the poles, and the end in con¬ 
tact is at tracted, and the remole end repelled, The 
same effect will be produced if the plate is applied 
to the pole of the magnet by Its edgCj instead of 
hy one of its surfaces j- by this meanSj the repelled 
pole of the plate is removes! to a distance from the 
magnet. 

236. The inductive action of a magnet, is not im¬ 
peded by the interposition of any un magnetizable 
body whatever* If a plate of glass he placed be- 
tween tile magnet and a piece of iron, the iron is 
attracted as strongly as it would he nl (be same 
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listunce with no glass interposed. Fig. 99 repre¬ 
sent j a piece of iron -wire, sealed up hermetically 
fw. pit. in a glass Ull>e. When this is applied 
to a U-m&gnet, the iron is attracted with 
sufficient farce to hold th& tube in con¬ 
tact with the poles. The polarity iti- 
11 HI duced in the iron is precisely as great 
as when only air is interposed, The 
result is the same when the iron h en- 
j ff dosed in a Lube of brassj or any metal 

not susceptible of magnetism* 

237, Fig, 101) represents an instrument designed 
to measure the force of attraction between a U- 
magnet and its armature at different distances. It 



100 . 


is mu t3ie principle of the stool yard» The beam, 
which is of brass, is supported by steel knife edges., 
resting In curved supports of the same metal. To 
the shorter arm of the beam is secured the armature, 
consisting of a small cylindrical bar of iron. The 
force with which this is held down is measured by 

13 * 
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weights himg upon the graduated longer arm, The 
magnet is held firmly against :i vertical brass plate, 
by means oi a damp of the same metal, which allows 
the poles to be fi.aed at any required distance from 
the armature. The distance was determined in the 
following wa.y. Sheet brass oi of an inch in 
thickness wap taken, and several series of different 
thickness formed by pressing strips of it firmly to¬ 
gether-and soldering them at the edges. By iLiter- 
posing these strips between the hrragnet and armature, 
they were maintained aE any desired distance, from a 
single thickness, or of an inch, up to ten thick¬ 
nesses, or of an inch 

238. The following tables were constructed from 
experiments with two steel magnets, of different 
length*, nod a long electro-raaguet The fust mag¬ 
net employed was a very short one, formed from a 
steel bar, J r inch square. It was inches long, at id 
1^ inches between the poles* The first column in 
tire table gives the number of brass strips interposed, 
the magnet and armature being at first in contact* 
The second column gives the weight sustained, or 
the force of attraction, in grains; and the third, the 
product obtained by multiplying the weight in each 

case by the number of interposed strips. 1S 

* very slight spring in the brass, which diminishes 
as the number of strips is increased. In const- 




queiice of this, the atninture is 
beyond the calculated distance, a 
the first part of the table fall h III 
nroponioth 


e. 


is removed slightly 
atJ d the weights in 
little below ilm true 
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Table r. 


0 . . 

■ ♦ 

Weight in. GraiTU. 

. , 21,200 

Ftfnliltl, 

1 . * 


, . 4,000 . * . . 

. , 4,000 

2 , . 


. . 2,170 . . . , 

. . 4,340 

3 , - 


. . 1,500 . . . . 

, .. 4,600 

4 * * 


. * 1,220 . * . * 

. .. 4.8S0 

5 . . 


970 . * . * 

. . 4,850 

6 . , 


810 ... . 

. . 4,860 

7 , . 


670 ... . 

. . 4,020 

8 , . 


595 ... . 

. . 4,700 

9 , , 


500 ... - 

. . 4,500 

10 . , 



. . 4,450 


239 , The second steel magnet w as of the same 
thickness and width, but 1L inches long. The re- 
eults obtained with this are given in 'Table II. 

Table IX. 


BiManss. Weight in Grti-nS* Frodvr.t 

0 ..... * 62,500 

1 . . . , . . 32 t 000 .. 32,000 

3 . 17,300 ...... 34,600 

3 .. 13,100 ..... . 39,300 

4 ..... . 9,600 . 39,400 

5 „. 7,800 . 39,000 

6 . 6,800 . 40,800 

7 . 6,6013 . 39,300 

8 . 4,700 .. 37,600 

9 ..... , 4,050 . 36,450 

10 . 3,600 . 36,000 


(C) Jeff Behary 2019 


157 



























210 . The third scries of experiments was mads 
with an electro-magnet, gj inches Long, formed horn 
a round bar, 1 inch thick. it B poles were ii inches 
apart. The results, with one pair 0 f Smee’s baiter^ 
are given in the following table: — 


Taxlv. IIL 


jUKtatlM-n 

iVcigkt in Grain.?. 

Froitlff. 

0 * V 

82,0(10 


1. . . 

. . . 35,000 . . . 

- - . 35,000 

2 . . . 

. . . 25,000 . . , 

- * - 50,000 

3 , ; , 

. . . 20,000 . , , 

. . - 60,000 

4 . . . 

, . . 15,500 * . , 

. . . 62,000 

5 . , m 

. . . 12,100 . . . 


6 . . . 


. . . 61,800 

7 . . , 

. . . 9,300 , . . 


8 . . . 

i , . 7,400 * , * 

. . . 59,200 

9 * . * 

* . . 6,500 - , , 

. . . 58,500 

10 . . . 

* - . 5,500 . . . 

. v ■ fi5 ? 000 


21 L it will be seen that the numbers in the third 
column uJ 'Fables I. and 11, agree sufficiently well to 
give the following practical rule for finding the rela¬ 
tive attractive force at diri'crcnl distances ] that, with 
steel magnets of any length, the force with which 
the armature is attracted varies in the inverse ratio 
of the distance. The third column in Table IIL 
shows that the electro-magnet docs not follow this 
proportion. If the points of strongest polarity are 
regarded as situated a little within the ends of ih& 
magnet, for instance^ at ^ of an inch, or the thick- 
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lies? of five strips of hrtUSSp in (he above tables, th* 
dances calculated from tb*» will very nearly 
the true low, as staled ill $ 1 42. A & * ilk c ^ a5et 
approximation might probably he made. 

242, Table IV, gives the comparative attractive 
force of the long steel magnet, with the armature in 
contact, and when separated by a single thickness of 
brass, the charge of the magnet being progressively 
reduced. In the first column are given the weights 
sustained in grains, the armature being in contact 
with the poles; in the second, the corresponding 
weights when their distance was ^ of an inch. 

Table IV. 

Jit Contra J5iftttTicr t 

$ 2,500 ......... 32,000 

52.500 ......... 28,000 

33.500 . . .. 10 f 900 

6,600 ... 2,280 

243. The same instrument was used to measure 
the force of at traction be! ween the opposite poles of 
two bar magnets These were made from the same 
square bar of steel, and were each b inches long and 
^ of an inch thick. One of them being suspended 
vertically from the shorter arm of The brass beam, 
the other was secured to llte brass plate perpen¬ 
dicularly below the first. The poles were placed in 
contact in the first experiment, and afterwards sepa¬ 
rated lo different distances from to r.'y of an inch* 
by strips of brass, the lower magnet being moved 
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*° , ke ! P t,w horizontal. Ifcyond 

5? ° f ftN mcI ’> ttle instrument was not delicate cnoueii 
to give the weight with sufficient accuracy. 

24,J - In Table y. are given the results of this 
series of experiments. 


Table Y. 



freight in L 

0 . 

.... 6,000 

1 - - .. 

.... 3,100 

2 . 

.... 2,200 

3 * 

.... 1,900 

4 « . . _ 

.... 1,600 

5 . . * * , , . . „ 

, . . . 1,3.00 

6 . 

. . . . 1,200 

7 . 

, , . . 1,100 

8 . 

.... 980 

0 ■ - v ..... - 

.... 890 

10 .. , , - 

.... 770 


In the first experiment in the table, the poles 
touched by their whole surface- By moving die 
lower magnet laterally until the edges only of the 
poles were ill contact, the force of attraction ^ r as 
considerably increased, being equal to 10,00(1 grs* 
245, By considering the points of strongest polar¬ 
ity, or the true poles, as situated at a distance of four 
and a half fillips of brass within the ends of each 
inagtiet 3 the results given in Table V. are made to 
agree closely with the law of the inverse ralio of tht 
prinare of the distance. 
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ATTRACTIVE mCK- L65 

-J-iOr The following tabla gives the attractive fotCFs 
between otto nf the bar magnets and a straight bar 
of iron, (5 inches lung: — 


Distant?. 
0 . , 

1 .. 
2 . 

3 . 

4 . 

5 , 

G . 

7 . 

B * , 
9 . 
LO , 


Table VI. 

5fim 

1,480 

. 870 

670 

520 

410 

,. 360 

.. . ■ . 300 

. .. 270 

.* . . . 210 

. , . 200 


These numbers may be brought under the law 
staled in $ 142, by calculating the distances from a 
point -fr of an inch: within She steel magnet* In ths 
iron bar, as in the armatures of the U-magnets, the 
poles are probably situated at the surface, 

247. A dose analogy exists between the phe¬ 
nomena of magnetism and of statical electricity in 
many important points, But lu some respects it 
fads, Electricityj whether positive or nog^tite, ca 
be transferred from one body to another, so that a hot Y 

may be charged with an excess of electricity of fill 

kind- H lr not so with magnetism. ]>vcry mag* 1 ^ 
] possesses both polarities to an c-fpial degree,, I ho S _ 
they may be diffused through portions of its ITUl ^ 
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different extent. A long conductor, expoasd to the 
irjtiucliv*? influence of an etectritied budy, has oppo¬ 
site elecNicities developed at its ends. If, now h be 
divided in the middle, we obtain the two electricities 
separate; one fi&Jf of the conductor possess ire an 
excess of positive s the other of negative electricity 
The condition of a magnet in regard to the "distribu¬ 
tion of Its polarities appears to be exactly analogous 
to that of the conductor; the north polarity seeming 
to be collected in one half of its length, and the south 
in the other. We might, therefore, expect that, by 
breaking the magnet in halves, we should obtain the 
two polarities separate, one in each portion of the 
bar But such is not the case 3 each half at once 
becomes a perfect magnet. In Fsg, 101, which rep¬ 
resent* a fractured magnet, the original north pole 


101 . 



still remains north, but the broken end of the piece 
has acquired a south pole. The converse occurs 
with respect to the other portion in which (he south 
pole was situated. These halves may be again broken 
H iLh the same result: and, in fact, into however small 
fragments a magnet may he subdivided* each will 
possess a north and a south pole. 

348. Suspend a piece of iron from one pole of a 
magnet, and bring up to this jiole the opposite pole 
of another mag! et. The iron immediately falls ; 
the poles, when in centner, neutralising each other. 






(C) Jeff Behary 2019 


162 











E |, E HI L JJ T A It I MAGHE'Iii. 


lor 


Fig. 10a. 


nnd corresponding to tlie middle nr neutral part ion of 
a manner. If the piece of iron is nearly as heavy as 
the role can sustain, it falls on the mere approach of 
ihe other magnet to the pole, nnd before it touches it, 
249- In order to explain the distribution of the 
magnetic forces and the results of fracture, it Is tic* 
pessary lo regard a magnet as made up of minute, 
indivisible particles of steel, each of which possesses 
the properties of a separate magnet. Fig. 102 is fa- 

tended to give ail idea nf the mode 
nf arrangement of these elementary 
magnets; they are, of course, so 

mi mite as to he beyond the reach 

■ 

of the most powerful microscopes. 
All their poles lie in the same 
direct ion. as indicated by the light 
and shaded portions in the cm ; the 
lighi half of each little magnet rep- 
re sen tine its north pole, and the 
shaded iialf its south pole. These 
poles are distributed through the 
whole length of the bar; but in consequence of their 
mutual reactions, ihe resultant polarities are strongest 
near the ends nf ihe bar, becoming more and more 
completely neutralized towards the middle. 

250. Artificial magnets were formerly made by 
induction tom strong magnets previously prepared; 
the original source of the power being natural mag- 
neLs n or the magnetism of the earth * When ihrs 
was the case, it became important to ascertain what 
arrangements, and what modes of applying a magnet 

14 



N 
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£ * bw or needle, w* mftat tKauAnm in cnffi . 

nr developing Lhe power ; alld 

nccord'ngl r , Cm Md CDmplicat@d Rrra ^ 

a,id A* purpose, are d eta ii, d iu 

old treatises on the science. Flecenily, olher a|ld f . HT 

more powerful means .have been discovered for utag- 
nefiaing bars of iron or steel, by the aid of electron 
magnetism ? so that the nld methods have been, in a 
great measure, superseded. The induction of mag¬ 
netism by 1 means of steel magnets is now only 
employed for needles or small bars. 

251. It may, however, be convenient to knew a 


good process for magnetizing (or touching 7 as it is 
technically called) with steel magnets. One of the 
simplest and best for a small straight bar is the fol¬ 
lowing; Place the middle of the bar on one of the 
poles of either a straight or a U-magnet, and draw 
one end of it over the pole a number of times; the 
direction of the motion being always from the middle 
to the end. Then turn the bar in the hand, and jjass 
the other half over the other pole of the magnet in 
the same way. If the bar is thick, the process may 
be repeated with its different sides. The end which 
has been drawn over the smith pole of the magnet 
will now possess nnnh polarity, and the other ex¬ 
tremity south polarity. A U-njagtiet is more readily 
charged by drawing over it the poles of a steel U- 
magnetj of corresponding width, in the same manner 
ns in dm process, which will be described farther on* 


for touching with elcclro-Tnagnefs. 

25% Th ft tn fignel which is used to induce mag- 
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Mcriism loses nunc oi \ is own power in the process, but 
often receives a permanent increase by the reaction 
of the pohrities it has induced upon its own. A 
magnot, whose armature is kept constantly applied, 
not only retains its power without loss, but acquires 
a further increase up to a certain limit. That a 
magnet possesses greater power while exerting its 
inductive action, may be shown by suspending from 
one pole of a bar magnet as much iron as Tt can 
hold, Tfj now, a bar of iron be applied to the other 
pole, the first will be found capable of sustaining 
a greater weight than before. 


If BY THE INFLUENCE OF A CURRENT OF 

ELECTRICITY. 

253 . It has already been stated 3 under the head 
of the directive tendency of a magnet in reference to 
a current oi electricity* that a magnetized body, 
freely suspended within the influence of such a cur- 
rent r tends to assume such a position that the line 
jmriing its poles may he at riglu angles to iu It is 
also found, ihat T il any magnetizable body be placed 
in the vicinity of ati electrical current, it acquires 
nragpiehsii-! by its influence. This phenomenon is 
termed dectro-mag'tietic induction. The preset i chap¬ 
ter, and the one referred to above. Form together 
the department of eleeiro-mttgnetism. 

^34. In Fig. I[>3 is given a sectional Hew of a 
iterlcs of four pairs of Grove’s battery, whose {wdeg 
are connected by a copper wire, in which the current 
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is flowing in the direction of the arrow, A small 
iron rod„ or short [ iece of iron wire, placed vertically 
in front of llic horizontal portion of the copper wire, 
become instantly a magnet, with its north pole 
below the wire. The direction of the induced po, 
lariiy is reversed by transferring the iron rod to the 
other side of the wire. The rod being placed in a 
horizontal position above the wire, its north pole is 
turned towards the observer; if below the wire, it is 
directed from him, Hy carrying the rod around the 


isg. toa 



wirej keeping it transvetse^ it will be seen that the- 
induced poles retain their relative position with re¬ 
gard to the current. As the rod is carried round, 
the end which was a north pole in the position 
shown in the cut, remains north in every part of the 
revolution.. The rod attracts iron filings, and acts 
upon a 'delicate magnetic needle, brought near it, 
hki* a steel magnet; but its polarity instantly dis¬ 
appears, when it is removed from the influence of 
the current. Tile induction ttimimshes as the rod is 
removed further from the wire [ but it is flot inter¬ 
fered with by the interposition of any bodies not 
Hii&cept ihle of maghpahm. 
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255 A seeing needle, pla<s»i transverse!y across 
the wir^i becomes iiluguelfitt in ihe same way, and 
retains a portion of its power when removed, if 
nlaced parallel to the wire, it acquires feeble polamy 
cm its opposite sides, instead of in the direction of ha 
length, and probably will not retain it alter removal; 
it being very difficult to maintain this transverse 
distribution of magnetism m magnets whose length 
considerably exceeds iheir diameter. 

ttSG, Though the relation* between the electric 

current and the direction of the polarity which it 
induces is fixed and determ male, yet it is very dif¬ 
ficult to express. "File same law which has been 
stated, in $ 163, as governing the motion of a mag¬ 
netic pole brought near the current, regulates the 
direction of the induced magnetism. It is con¬ 
venient to reduce this to a rule, by which the po¬ 
sition of the poles rnay be readily found in all oases. 

267. The following mode of fixing the rule in 
the memory, is perhaps the best that has been con¬ 
trived. First, it is more natural to fix our attention 
uii die current of positive than of negative electricity. 
Secondly, in a vertical wire, a descending current 
will occur to us more readily ihurt an ascending one ; 
or # if we imagine ourselves borne along by the cur¬ 
rent, it would be more natural to conceive ourselves 
moving with our feci foremost j but if, on the con¬ 
trary, we suppose ourselves to be at rest, we should 
conceive The current to be passing from nur head 
Let our EeeL. Our face would, of course, be turned 
the body to be magnetized; we should 


(C) Jeff Behary 2019 


167 



162 


P A X l 5 1 g M A N IT A i. , 


® d 10 ,he n0rth r o! * in preference to the south- 
* n,! tn ° ,lr ri Z ht l>e»rf rather then to our left Com’ 
billing these conditions, then, we may always recnj. 
lert, lhat 3 if we conceive ourselves lying i n ft, 
direction of the current, the stream of positive elec¬ 
tricity flawing through our head towards our feet, 
with the bar to be magnetized before the north 


pole of that bar will always be towards our right 
hand. If tiny one of these conditions he reversed, 
the result is reversed '[ikewise* 

2JS. Though o single magnetic pole is neither 
attracted nor repelled by a conducting wile ($ 152}? 
the tangential action of the current upon "both poles 
of a needle, situated as in Fig. 103, causes it to ap¬ 
proach the wire. This result may be shown hy 
placing the conducting wire in a vertical position 
and presenting to it a needle suspended in a horizon¬ 
tal position by a thread. When the needle is re* 
moved to some distance, or when very short, the 
a 11 rac l i on becomes i n set is i h le. F rom the fee blc niag- 
nctizing power of tFie wire, (his experiment is best 
performed with a needle previously charged. If 
the needle is brought up to the wire with us poles 
in the reverse direction to those of the iron rod in 
Fig, 104, or if, without changing their direction, it is 
carried to the other side of the wire* it is repelled by 

the combined tangential forces. 

259. Fig. 104 iUustvatea the action of the forces 

in producing attraction and repulsion* W icj^ie 
gents a horizontal section of the conducting vf ire, m 
which the current is ascending ; and NSa magnetic 
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lipodle, whose poles ;irc at eqi.ml distances from I he 



as a centre, ^ circle is drawn, 
passing through (lie poks- 
The forces which move 
w the magnet &r& tangents 

to this circle, and their 
\ directions are indicated by 
the arrows. 11 will be 
/ seen that the resiillatit of 
Jr llic forces, acting on each 
*yf w pole, urges the centre of 

f I tie magnet towards the 


wire. From VV 
Fig. 104. 


wire. If the niiiuiiei be transferred to the position 
jp S', tin Lhe other side of the wire, its centre is urged 
awsy from it. The force increase a in proportion as 

the magnet is nearer to the wire- 

260. When the poles arc at different distances 

from the wire, the resultant of the tangential forces 

moves the magnet 

■ obliquely towards 

• W' n J 






> m — 





• w 


centre conies in in 
contact with it a H 
there arc two cur¬ 
rents moving; in 
opposite directions, 
one on each side of 


the magnetized bar, and at equal distances from it, 
their combined action tiroes the bar forward null 
its centre comes into the same line with Eh 0 ^vitcs- 
In Fig. 105, let W be a horizontal see lion of a " tre, 
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in which (Ilf current is asenuding, and W 1 one in 
winch it is descending, The four small arrows 
indicate [he tangents to the circles, drawn as in Fig 
IdL from W and W' ns centres. At the south pule 
□I the bnn the direction of liie forces is nearly oppo¬ 
site, and they neutralize each other in a great degree: 
at the north pule, they approach to parallelism, and 
that pole is urged forward by a force nearly equal to 
I lie suni of the two. As this force is opposed only 
by the feeble one at the south pole, the bar moves in 
die direction indicated by the arrow below. When 
the magnet is not equidistant from the wires, it no 
longer moves in the direction of its length, as in the 
cut, but its centre is drawn towards the nearest wire, 
with a force which is accelerated as it approaches. 

£01. A short copper wire, con meeting the poles of 
a battery, will sustain iron filings, as represented m 
Fig. 106. The lines of filings have not that bris¬ 
tling, divergent arrangement 
which I hey exhibit under 
the influence of a steel mag¬ 
net, but adhere equally ah 
around the circumference oi 
the wire ] forming circular 
bands* the particles el which 
mutually cohere in conse¬ 
quence of each particle be¬ 
coming a magnet with its 
poles transverse to the wire. 
The influence is equal at 


Fig. i m 



every part ef ihe lengili of the wire; hence these 
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JIELISj ON STAND 
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contact with each other, 
appearance or a closely-compacted layer, 

. Whatever form the met*E conducting the Electricity 
may have, the filings* will always arrange iheinseL 
hues encircling it at right angles to the emus* of 
current. The iron filings fall off when lho enr- 
flow; but if steel filings be employed, 
mem remain attached, in consequence of the 
adhesion of the magnetized particles among them¬ 
selves. A short wire h he tier for this experiment 
than one of considerable length ; and 
some power,, such as a series of a few 
Grove’s, may be used with advantage. 

2G2. Helix, on Srxsty. — The magnetizing power 
of the wire is very greatly increased by coiling it in 


the manner of a corkscrew, so as to form a hollow 
cylinder* into which Ihe body in be magnetized can 
be inserted, Such a cui! is denominated a hell t. 
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'S represented in Fjir ifiv m . , 

* . ri S' 1Ur - mounted upon a 

^mkL .v siDgie circular turn U more effiekat than 
tUc Straight wire, and eaah turn adds to ihe pttww 

w ; ,lhm 11 cerrai *> iimil p wbipiher tha whole f UFm * a 
shl S ie lfl y er > ° r 'vhethflr each successive turn eitcbs^s 
t]]e previous one in the manner of a spiral. When a 
hoEix ef groat power is required, it is composed of 
several layers of wire. Tho wire forming the coil 
is iimitated by being wound with cotton, to prevent 
any ifiteml pasisage of the current. 

263, Place a bar of soft iron within the coil, and 
connect it with the battery by means of the two 
eups attached to the stand. The two extremities of 
the bar instantly become strongly magnetic, as will 
be seen by bringing a key, or other piece of iron, in 
contact with them. On separating one of the wires 
communicating with the battery^ the magnetic pnwei 
of the iron bar will he immediately destroyed, and 
the key will drop. If iron filings, or small nails, are 
held near one ot the extremities of the iron, they are 


taken, up and dropped alternately, as the connection 
wEtli the battery is made or broken. By bringing ft 
magnetic needle near the two extremities of the bar, 
in succession, one of them will be found to have 
north and the other south polarity, and they will 
attract and repel the poles of the needle accordingly 
A bar, temporarily magnetized by an electric cur¬ 
rent, is called an ekeiro-wtagnei. 

2G4, The following rule indicates the extremity 
til which the north pole will he found. If the keli* 
h a ula&fed before the observer with mio of Us ends 



i 

r 

t 
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towards Fiaitip aEtd the curriul of elec inch y P in juissitijg 
from the positive to the negative pale of the battery, 
circulates m Lhe coil in a direction similar to ill at of 
the hands of a watch, or the threads of a common 
so row, i hen the north pole will bo from the observer 
and rhe smith polo towards him. If it passes round 
m the contrary direct ion, the poles will be reversed. 
Or the formula may be stated thus : Ttte north pole 
will be at the farthest end of the helix when the 
current circulates in the direction of the hands of <t 
watch. By comparing this rub with that given in 
§ 257* for a straight wire, iL will be seen that it is 
direct] y deductive from it. 

265. Place a steel bar, instead of an iron one. 
within the hehx. JU acquires polarity somewhat less 
readily, but the polarity will continue after the con¬ 
nection with (ho battery is broken* Any small rods 
or bars of steel, needles> &c. a may he made perrm- 
lient magnets in ibis wviy\ Bars of iron, or steel, 
brought near the outside of the heli.t, obtain po¬ 
larity in a much feebler degree. An iron lube does 
not become perceptibly magnetic when u current is 
passed through a helix placed within it,. though it 
becomes strongly so when enclosed iu a helix snl^ 
ficiontly large to admit it. If two soft non bars are 
inserted in the helix, at the opposite ends, in such a 
manner as to have ibetr extrcmiiios in contact in Lhe 

middle of the helix, they adhere with more force than 

when one is within and the other not. 

EbG. Place the helix with its axis verliRaJ, mid a 
Gmail rod f]f iron or steel within it. If it be now 
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contiected with the bnltery, it may bo raised from 
the labie without the bar foiling out; ihe tendency 
of cbe helix to keep ihe bar wlihiti it overpowering 
its gravitation* A. Bin ail steel bnr, merely allowed 10 
fall through ibe helix, while the current is llnwuig, 
accjMires u considerable degree of magnetism: 

267 . If amoedle, ora stnai] bar of sled, previously 
magnet bed, is placed in the helix, in such a position 
as to bring its north pole within the smith pole of 
the helix, a.s Indicated by the rub lli ius |tobs 

will be reversed, the end which was previously 
north becoming a south pole. When of very hard 
steel, and too largo in proportion to the power nf the 
coil, its magnetism may merely be diminished* 

26S* A small magnetic needle, suspended by a 
thread near the hclix T will be drawn within it, its 
north pole entering the south end of ihe helix, 01 ils 
south pole the north end. it the magnet be plated 
within the helix, in a contrary direction, ils north 
pole entering ihe north end, It will he impelled, a|ir ^ 
then, revolving without tire helix, will return and j 

enter by the other pole. This effect will take place, 
unless the electro-magnetic power of I he coll is sui- 
flcbnt to reverse the poles. When the needle has 
entered with its poles corresponding in direction with 
those of the helix, the action of (he coil tends to 
keep it in ilia tuidrlfe of its length, though nCh ^ 10 

the line of its axis. * 

269. A magnetized needle, placed exactly m mo 
axis of a vertical helix, would reiain this situation, 
if undisturbed, being acted tlptHt equally by the 
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forces nr cun d it. Uui it is n portion of mu stable 
e i-itj iiibrii l m i and if displaced from it in Lhe slightest 
, : jcsgr^e, the m^dle is drawn towards that side of the 
coll which happens En b« nearest, 

270. Let a short helix, aiic.li as is described in 
$271, be laid on a table , with its a ms vertical, and a 
sbOJ't and strongly magnetized needle of very hard 
steel be introduced into it with its poles in ihe re¬ 
verse direction to those of Ike cod. If its polarity ia 
not reversed by ike power of the current, it will be 
found to stand erect in I he axis of Ike helix, being 
repelled equally from every side, instead of being 
attracted to every side, as is slated in $2tl9 to occur 
when its poles correspond in direction with those 
of the coal. 

an. IIlliacai. Rihu. —■ This is a short helix, con- 








Fig, IQS- 


eisting of several layers of wire, and with a large 

central opening* It is repre¬ 
sented at 0, in " 
ends of the wire m« 
in order to he inserted into 
the cupa of the battery. At 
D are shown twt 
soft ir 

»ua Handles for pumug. - - 
handles are attached to the 


semicircles, by ball and socket joints, lo prevent 
them from being twisted or wrenched, by irregular 
pulling. When connection is made with tfe bat¬ 
tery, and [ho semicircles are passed within the coil, 
as shown in the cut, they adhere with very atm sui¬ 
table turcR. The induct loti of magnetism in these 
15 
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by mean « ° r the current ft 01n a lllermo . 

erectnc haltery, hag been mentioned in §129. 

272, With thicker semicircles! such as are 

109. semted i« Fig. 109, the 

induced magnetism is 
sufficient to support 
a hundred weigh; or 
more, even with a 
small battery. The 
mutual attraction be¬ 
tween the semicircles 
when near each nt k “ 
buL not in actual 
I act 5 is comparatively 
very feeble. If the 
flow of the current 
in the coil is stopped 
while they are applied 
to each other! they " 

continue firmly attached; hut if once separateu* 


not adhere again. 

27 tf. A heliacal ring, with a smaller central open¬ 
ing, will sustain a largo mass of tacks or brads while 
the current is flowing through it, as shown in Fig. 
110* They adhere together in rings, surrounding 
each portion of the circumference, as the filings 
enclose the single wire, in Fig* 106- Tho poles of 
a magnetic noodle brought near ihe coil are attracted 
and repelled ns if ils Eixis were a magnet. An 
iron bar becomes strongly magnetic when passed 
half way through ir* In ^ 1 85 is described tho 
polarity exhibited by a coil when it has freedom of 
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Iriuti<5 "; TJ,C p° Urit y of i^iix i, 5MS bo C | oa( , a 
fe3Emb[anc * tf t'wt of a magnet, that it i s U5Qal tn 


na 



ttmgneLic, and lo give [lie names of 
Jinfcs to the extremities of its axis. 

- Ill are represented, at a a , two 
s of iron, enclosing a coiL A sec¬ 
tional view of one of them is 
i£x £ i ire n se para tel y m A. It co n- 

tains a cavity in the form of a 
hr hollow cylinder, adapted to re- 
M' 1 ceivc one half of the coil seen 
at ( - J ? tflR remaining half f>ass- 
p mg into tho other cylinder 
when they me fitted together 
J A LcmgiiLtdmal opening on one 
fapk s ^dc of the cylinders allows 
c ^ je ^ rf! ® of the coit to nass 
^— °nt- In this ajTanffemenl, Nin 

u | O 

Cylinders adhere with gr^-at 

fjrce when in Contact: hut as 
soon 


current ceases t 
^ir m^Helisni instantly rlts- 
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appears, and the adheabn does not continue m with 
tht 1 semicircles. When one of the cylinders is passed 
over the coil, the part: exterior to the coil exhibits no 

sensible polarity* 

275 . Kimuon Bfisal. - — Fig. 11^ represents a 
&Lrip of sheet copper, coiled into a spiral. This 

instrument is described here 
in consequence of its possess¬ 
ing considerable magtietiai CI K 
power, though its principal 
uses will not be mentioned 
till the subject of electro- 
dynamic indue lion comes un¬ 
der consideration, in book 
Ilf, chapter I- The copper ribbon may be an inch 
wide nnd one hundred Sect long, the strips being cut 
from a sheet* mid soldered together. Being then 
wound with strips of ill in cotton cloth f it is coiled 
upon itself, like the mainspring oi a watch; instead 
of covering it with cotton, it may be coiled with a 
strip either of cotton or list intervening. ^ Two 
screw-cup* are soldered to the ends ol the ribbon j 
the internal end* for convenience, is brought from 
the centre, underneath the spiral, to hs outside, care 
being taken to insure insulation where it passes the 
edges of the ribbon. The whole may be firmly ce¬ 
mented together, if desired, by a solution of shellac 

in alcohol * x -fenju 

276. The spiral being connected with the bat¬ 
tery, its two faces exhibit strong polarity: a dipping 
needle, placed on any pari of its surface, er near it, 
will always direct one of its poles towards the reiHro, 
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„ ser r, i.i tt« cn% where a dipp^ "•■»* » S . ” 

r ; pf «j«. «b* -pw- «^" r » i * e t bau 7 

JL>, Ih. o*hcr polo Of ll» nS 'f C , WI " “ ,m , tn - 
WJlflia t he ceil ire. If tl* spiral .a fixed in a vertical 
jlron a horizontal niagtietie noedlo may he used 
Uili the sime result- When brought near to one 
side 0 f il IE! coil, it will be found to direct ns north 
pole constantly towards the centre ; when on the 
tuber side, its south pule. When either the hori- 
zoniai or dipping needle is placed near the outside, 
ttith its centre of motion in the same plane as the 
spiral, ueither pole will he directed towards the 
centre, but the magnet will place itself at right 


angles to the plane of the spiral, 

27T> The magnetizing power of the spiral may 
oe shown by connecting it with the battery, and 
placing a rod of iron or steel ill the central opening, 
or upon it in the direction of a radius, when the iron 
becomes temporarily" magnetic, and the steel perma- 
nently so. If the bar, when laid upon the coil, 
extends across the central opening, both ends will 
become similar poles, and the jutrt over the centre^ 
a pole oi the opposite denomination. 

■^■3. Magnetizing Helix. - —For the purpose of 
experimenting on the magnetic power developed by 
the electric current in small bars of iron or steel, a 
helix of the form replanted in Fig. 113 ? is well 
addled, It consists of a number of layers of wire, 
i as ^ snirth central opening* An iron bar passed 
wjtiue it, becomes strongly .magnetic* When the 

in a vertical position, the iron bar is sustained 
IS* 
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wnl u k in c on sequence of (he forcu with which U is 
drawn towards the middle uf Lhe caih With a large 


HO. 



battery* a considerable weight n w y 
he suspended from the bai, as rep- 
resented in the cut, and the whole 
will be sustained without any visi¬ 
ble support.. The helix represented 
ill Pig. KIT, will lift a smaller rod in 
the same maimer. 

2T9. The action of the coil is the 
same, except in amount, as that of a, 
single circular turn of the wire, At 
any two points of the circle diamet¬ 
rically opposite, the directions of 
the current arc also opposite. Such 
points may be represented by the 
sec lions of the wires* W and W\ in 
Fig. If 15, the action being precisely 
the sit me as explained with refer™ 


enee to them. The resultant of the forces exerted 
by all the points, tends to bring the centre of the 
magnetized bar within the circle. The action of-all 
the circles of which the helix is composed, draws 
the bar into it until iis middle lies w ithin the mid¬ 
dle of the helix f in which position only can the forces 
neutralize each other. The terms axial force and 
axial motion are used to designate this peculiar forc@ 

mid die motion occasioned by it. 

280. Ax.m, Bill F^ltn-.— Fig. 114 repots 

R(l instrument In winch the «W *<*** ofa 

cs! bfli* raises an iron rod whose ceniru is e 
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thut of iho coil This motion is communicated to 
a hammer, which strikes a hell. A wire, fixed t a 
jn^ r 11| i he iron rod below, 

" rests on a spring near 

O- When the rod is 
lifted by the current 
in the coil, C T its? 
upper end raises the 
handle of the ham¬ 
per. A guiding wire, 
R, keeps the rod ver¬ 
tical The circuit ia 
broken at R, by the 
lifting of the handle, 
and is renewed when 
the rod falls, 

— [i; the instrument 


ili-[Ll J vl' ■ i 


381. Akial REVOLVING 11aFI 




represented in Fig. 115, an iron bar is suspended 
without visible support by the action of a‘ current 
flowing in the helix which surrounds its upper half, 
the bearings above and below serving only as guides- 
The lw is made to rotate by transmitting the bat¬ 
tery current through cither half. This mode of 
suspending the rotating bar was first suggested by 
Or, Boynton. The screw-ettp A, on the stand, cnji’ 
iiccts with the brass pillar, and thence with one end 
of the coil. The other end of the coil dips into mer¬ 
cury, contained in a circular cistern of ivory. Thij 
cistern is supported below the helix by eri arm at¬ 
tached r ° ^e pillar, arid ha3 an opening in Its centre 
to allow the bar to pass through. A bem wire, pro- 
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jetting froill the middle of ibo bar, convoys the cur 
rent from ihe mercury through He upper half to the 

cup B. Some non¬ 
conductor of electrici¬ 
ty, interposed at I, in- 

states U from the arm 
which supports it. If 
A and B are connect¬ 
ed with t]i e battery, 
and the cistern contains 
mercury, the current 
traverses in succession 
the helix and the up- 
per half of the bar* 
Since the bar becomes 
an electro-magnet by 
rotates rapidly on its 
axis, in the sEime manner as the magnet described in 
^ 167. The cup C connects with the lower end of 
the bar, and, by uniting A and C with the battery, 
the current traverses the lower half, also producing 
rotation. 

2E2, In Sill I ma_n 5 s Journal for March, 1847. will be 
found a figure and description of a similar instrument 
contrived by Dr. Page, in which no mercurial con¬ 
nections .are used. The bar is sustained without 
visible support, as in Fig- 115, sad the current is 
conveyed by a wire lipped wjth silver, which plays 
Upon a silver fetule on the middle of the bar. 

283, Inclined Revolving Bab.— This instru- 
meat represented in Fig. 116, is designed to sliowr 


115. 



15 


O- 

the indue tree of the coil T it 
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llie change prod need in ihe direction of rotation by 

Rltcriuc lilO course of tiio current. The helix, which 

surrounds die lower end 

^ * 16 - of the bar, 

in section, in orm** 

a wide glaiis tube within, 

which can 

mercury, The 

rests in an agate cup at 

the bottom of ihe tube. 

Its upper end connects 

with a brass cup on an 

ivory arm proceeding from 

the! upright brass pillar. This cup may be united by 

i,Ti 'c with a similar one oil the pillar, us rep- 

tire cut. When the screw-cups on the 

base board are connected with a battery, the current 


passes from one of the cups up the pillar and along 
the bent wire at the top; thence it passes down 
the inclined bar. A little mercury in the glass tube 
conveys the current to the brass at the bottom of the 
tube. It then passes through the helix to the oilier 
screw-cup. The bar now rotates on its axis ; a cir¬ 
cular card attached to it renders tile motion percep¬ 
tible at some distance* 


284 P The course of the current is changed by re 
moving the wire at the top of the pillar, and, having 
filled the glass lube with mercury, dipping into it 
mmthet bent wire, fixed by a binding-screw to (he 
middle of the pillar. r i he inclined position of the 
bar is adopted to prevent this wire from aeddetitnUv 
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pfestmctmg its movement. Oulnho lower pari 0 j fba 
W ; ,ow '™ ed Hthp onrrem, ,|*Tdj” 

.Lsdf between that alld the raercllry . A g 

Ihc bar in the apposite direction is thus obtained. 

2 Sit . Inulikeo Har hf.yolyino round Conduc: 
ion. The instrument represented in Pig. 117 [ a 

Fig. 117. similar la the one last 

described, except that the 
inclined bar of iron re¬ 
volves round 
copper ’wire, wrncii ^x JM - 
veys the current from the 
mercury to the pillar, with 
which it is connected by 

" 1 - “ fTn 'e iron 

axis in 

the opposite direction to 
that of its revolution around the wire. A revolution 
of the mercury may also be observed in the same 
direction as that of tho iron around the wire. The 


glass tube requires to be nearly full of mercury to 
produce contact with the vertical conducting wire, 
which- enters a short distance only within it. An 
ivory ring, surrounding the wire, insulates the little 
arm by which the bar is sustained in its inclined 
position, so that the current does not rreverse the 
upper part of the bar. When enough of the mercury 
is removed to interrupt contact between itself and 
the vertical wire, nnrl the bent wire is inserted bo sa 
to convey the current from the middle of the pillar, 
iron rod changes the d Erection of its molmn- 
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A short iron rod, place: tl in the glass tube 
instead of the inclined bar, floals in the mercury. 
i\ hen the current is pnssed through tin a tfertioal 
wire, the rod is drawn down into the tube, and re¬ 
volves axon lid the wire and on its a* is. By cov¬ 

ering the rod with sealing-wax, it no longer conveys 
any part of the current, bm is carried round by the 
rotation of the mercury. If the vertical wire is so 
arranged as to have freedom of motion, it revolves 
in tile same direction as the iron bar T the two keeping 
opposite, and moving round a common centre. 

287 . Axial Revolting Circle,— By employing 
two curved helices, the axial motion of an iron har 

may be converted 
into a direct rota¬ 
tion* Iti Fig. 1 IS 
is seen a revolv¬ 
ing circle, composed 
of two semicircular 
bars, the shaded one 
of iron, the other 
of brass. This cir¬ 
cle is supported by 
four grooved fric¬ 
tion rollers, so as to move freely within the two 
coils, its circumference is cut into teeth, and its mo¬ 
tion is cornmn ideated to two smaller toothed wheels, 
on the axis of one of which is the break-piece. 
When the current passes, one of the helices he- 
comes charged, and draws iho iron har within d, 
As anon ns its cent 2 reaches that of the coil, ihfl 
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entrant is interrupted ; and, as it moirek on by it* 
acquired momentum, the action of the break-pi ecu 
causes the other helix to he Charged, and the (roci 
to he drawn into it. 

288 . Vibhat rNft Hn/nc. — Instead of a jar moving 
within the helix, the laticr may bo made to move 
Fig. lia over the bar. In the 

instrument represented 
io Pig. 119, there ia 
a curved bar of iron 
of the LI form r and the 
helix is so suspended 
as to puss Liking one 
of its poles. When 
the coil hangs freely, 
one of its ends dips 
hi to ii mercury cup on 
the brass pillar. The 
action of the current makes the iron all electro- 
magnet, and like helix passes along over the pole. 
This motion lifts the wire out of the mercury, which 
bieahs the circuit, and the helix (ails back, 1 he 
Instrument is similar in principle to the one described 
iu ^ 1ST, except that an electro-mag net is employed 
instead of a steel, magnet. 

2^9. In place of a si might iron bar moving with¬ 
in a helix, a bar having the form of the letter U 
may be employed with two coils placed side by side- 
In Fig, 120, C C are the two helices, secured together 
by a brass clamp, not represented ; and M as the bent 
irrm bur. Pup pose the bar to he resting on a (able 



(C) Jeff Behary 2019 


186 





















4 


i 

i 



I 



__ 1S1U cusifiE 

pOUPtfi iS 1 


lb l 


h, ,h 9 posilioja indicated b, the dotted li™ » *• 
™ tj Ji, fr, pofes within the double belt*, which » 

ion 




raised a little from the tame. n 
comiecti&NS are made, the bar instant 
bond reaches the hoi sees, The moi 
powerful than that of a straight bar 
290 Double Axial 
stmment represented lei Jfig 

Fig. J 2 L 


Elll Engine. ■—*In the iii- 
1^1, motion it* pmdttced 
in the maimer just 
described. The force 
with which the bar 
is drawn up is in- 
- creased by its attrac¬ 
tion for a straight 
armature fixed above 
the coils. The bent 
bEifj becoming an fi¬ 
ll leclro-magnet, moves 
|\ towards the arm a tune, 
** as the latter woidd 
a fised magnet. Near 
that the current is 
of the bar reaches the 
k. As the cleetrc-mag- 
motioa to a hammer which 


T #> 


■* 
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veyed by e 
balatiCE-wIie 
lie 3 ices. As 


291 U — A *’^ (h. iD 8tnjmeflt 

repr6sen,ed 1,1 %■ ls *. *h- ftltortiming moramant 

Fiff. m Of two bout bars is con^ 

cranks to a 
Elec! above tfaf 
tbe wheel 
revolves, the current is 
conveyed to each double 
helix in succession, hy 
means of a break-niece 


ilar 

that described 
except that 
wires which press on 


the break-piece are connected respectively with one 
end of each double coil, while their other ends both 


connect with the axis. 

292. Horieobtai, Axial Er*o ine. —— In the instru¬ 
ment represenled in Fig. 123, lEie two double he! ices 



ar^ fixed horizontally in the same lino* Thr irnn bars 
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are crnr,octoil at their Lends by a i r , lwers? bar 
throirgh (tie ends of which pass guiding ro d s . These 
slide in the tops of the small pillars/ami keep ,h B 
bent bars in place. On the shaft of the balance- 
whf:^! is tlio break-pjiftee. 

2^. Doujjlr Beam A it i al Engtm;* — An instm- 
irnut in which there are two horizontal beams, earh 



m. 


connected wiih a bent bar moving in an upright 
double helix, is represented in F\s. 124. The inr^ 

- SJ 

miL of toe beams is cominumciiEed to a single fiy- 
“ftheoij by means ot tool-bed wheels moved bv oratifes, 
294 Single Be aw Asjal Engine —Fig. 12 5 
represents an instrument in which a reciprocal- 
mg motion is communicated to a horizontal beam, 
by the oliernato movement of two bent ba^ The 
iron bars are not attached to (he ends of the beam, 
bm s,in J f, y rPil upon them. When the current 


pass ^' orte bars i a lifted, and the weight of 
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the other depresses that extremity 0 f the beam . 
which, it rests. There is a break-piece gf peculiar coy! 

i%. 1^5, 



struct! on at U, by means of which the current is 
alternately transmitted tn each of the double helices. 
To Dr Page ia due the invention qf tho first inatm- 
meuLs in which the source of motion was the axial 
force exerted by helices on either straight or be tit 
bars of iron. 

EkEt7THa-M4GNEi\ ■—A bar of iron, wound 
with insulated wire, so as to be enclosed in a he- 


ng. iae r 


Iix, is termed an Electro-M&gnct 
During the passage of an electric 
current along the wine, the bar 
exhibit^ a remarkable degree of 
magnetic power, tar superior io 
that of a sled magnet of the 
same size. ..Inal] the instrument? 
in which a current is transmitted 
through a coil surrounding an iron 
bar, the iron becomes temporarily hn riec‘rc-magnet 
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^presents an electro-magnet, filed in 

10 • 


I, L J C T K- O — W A If H E T , 3 ■ J 1 13 1 11 ■ l 3 


purpose of showing its lifting power, the 
fiienet is made of ihe U form, (Fig, 12ft, j 


For the 
eluclro^miig] 

The battery with which it is used should be in pro¬ 
portion to tFie length arid fineness of the wire, in 
order to obtain (he greatest power. With a thick 
and rattier short wire, a battery of one or two 
wilt be preferable* With a bug and fine 
number of pairs should be employed. A small elec- 
tro-m signet will see stain a largo mass of irOEi nails or 
filings about its polos, which fall when the flow of 
the current is stopped. 

2%< Elect no-MiON^T, in Frame, — Fig. 127 


(C) Jeff Behary 2019 


191 






































































186 


Fig's 


lllltpow >f supporting heavy WBwhfcs TJ * 
lure., A. consists nf ■ ^ ^ •■ J - ^oia- 

U ,J a ^.Circular p lf , ca of j 

nh (he e ecliu-snagnet, chfs form is pre f er . blft . 

Stra| g hl ^ If the fflagn « i5 

f2 Vr S " el,C “ immediM «Iy 

* ted aTld losI > ^ordiiig as L | le connection with the 
foute,jr a made or broken. When, however the 
annatLire ts applied to (he poles, and the flow of the 
current stopped white it is attached, it wilt continue 
to adhere for weeks or months with groat force, so a*, 
to be able to sustain one third or one half as much 
weight as while the current was circulating. But if 
the keeper be once removed, nearly the whole mag¬ 
netism disappears, and the magnet, if of eood iron, 
wih not even be able to lift an ounce. The purest 
nnn retains, for a time, a certain amount of mag- 
ntfCEc power, after being strongly magnetised, even 
when an armature is not applied. This amount 
increases with the size of the bar. 

297. The poles of the magnet are, of course, 
reversed by changing the direction of the current, 
When the change is made rapidly, while the arma- 
tuie ia applied, it does not fail off.- If a considerable 
weight is suspended from it f it may fall a very slight 
distance, and be attracted again. The time required 
to destroy the previously existing polarity., and to 
renew Lt in the opposite direct ion, is exceedingly 
short. 

298. Electro-MaoweTj in Case,—A n electro¬ 
magnet of considerable power is represented in Fig. 
12& r fi.i jd horiEOlltdly in a uase. The poles project 
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from one end. nnrl n —i _ _ 



laa 




screw-cup*, for making con- 


nechon with the battery. There are two strajlg 
rings, one attached U> the bend of the magnet, and 
the other to the armature. The magnet, with its 
fiase, may be suspended by the former ring and 
weights liting from the latter. 

Very large electro-magnets have been made 
to hit Sim 11)5, The proportion of the power to the 
weight of the bar increases as their size is diminished, 
tip to a certain limit ; and a small electro-magnet 
may be made lo sustain 400 or GOD times its own 
weight, excluding that of Ehc £oil_ Increasing ihe 
battery current does not increase the magnetism in,— 
definitely. Small bars acquire (heir full power, ox 
become saturated with magnetism, with a moderate 
at Eery. A current from the thermo-electric battery 
( when (ranSmitted through the wires of 

nn electro-magnet, induces a considerable charge of 


SOU. An eJeetro-magnet, like the steel magnet 
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exerts tls attractive force through intervening Su i„ 
stances J and the phenomena ere more striking witl 
the former, in consequence of its greater power u 
will often be able to lift i| 5 armature, with a „! at . P 
of glass interposed ; and when a few thicknesses 0 f 
paper only intervene, a considerable additional weight 
will be supported. 

301. Electro-Magnet, wim Three Pole*. ^ 
r l’liis instrument, represented in Fig. 120, consists 

of an iron rod, wound with 
insulated wire, winch is 
earned m otic direction 
around half the length of 
the rod, and then turns and 
is wound m the other di¬ 
rection, The effect of ihia 
arrangement is. !hnt, when 
connection 1 is made with the 
battery by means of the 
screw-cups on the stand, the two extremities of the 
bar become similar poles, while the middle acquires 
a polarity opposite to that of the ends. The middle, 
as well as l lie ends, will sustain a considerable weight 
of iron. ily reversing the direction of the qurreru, 
all Lite poles are reversed. The arrangement of the 
poles may be shown by passing a 'magnetic needle 
along the bar. 

302, Co&i>tBNlCATlO!N OF M A GHKTlSW TO SteEL. BV 
mr. Electro-Magnet, -—The great power possessed 
by the electro-mat: net renders it peculiarly lilted for 
inducing magnetism in steel hence it is very coti- 
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alAfiliETS CHAP n r ■ • 


im 


venieiu fur charging permanent magnet.,. A short 
Meel bar, if applied like ail ormMine to the poles 
of art eleelru-nifignet of ibc l' form, will become 
strongly magnetic, the end which was in contact 
with the north pole acquiring south polarity. A 
longer bar may be charged, by employing the same 
process tilth has been described in 251, i'nr lunching 
by steel magnets, 

303, Ua rs of ihe U form arc most readily mag¬ 
netized by drawing them from the bend to the 
extremities across the poles of ihc LT-electro-magnet, 
in such a way that both halves of the bar may pass 
at the same time ovhf ilie poles to which they are 
applied. This should be repealed several times, 
recollecting always to draw the bar in the same 
direction. Then, if it has a considerable thickness, 
turn it in [he hand, and repeat the process with its 
opposite surface, keeping each half applied to the 
same pole, as before* In Fig. the arrow indv- 


/Tg\ 130, 



eat^s the direction in which the motion should take 
place. Of course, the result will bo the some, if 
the ate el bar is kept static tuny ? and the poles of 
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1 l|ir|n h . „ 

1 ' M 9 3 

*** are p MSE d over lt ^ |he 

v unset dim I ion. 

304, In order to remove the magnetism of a stee i 
magnet of the L T form, it is only Necessary to reverse 
the process; That is, to place one of its pules on 
pole of the electro-magnet, and draw it oven them m 
Ehc opposite direction to that of the arrow m Pig, 
130, It) (Eiis way, the magnet may be so com- 

pU’tely discharged, as to be unable to lift more than 

, 

n few iron filings. 

305, A bar magnet may be deprived of its mag¬ 
netism, in a great degree, by passing the north pole 
of hu electro-rrisgnct over it* from its south pole to 
its middle, and (hen lifting it off perpendicularly ; if t 
then, the south pole be passed in the same manner 
over the other extremity of the steel bar, it will be 
found to have lost the greater pari of its polarity* 
If necessary, this process may be repeated several 
times* A still more effectual mode is to make tise 
of two electromagnets j place the north pole oi one 
on one end of ihc bar, and the south pole of die 
other on ils oilier extremity, and draw the poles 
along the bar Li El they meet at its middle; then Jilt 

them off perpendicularly* 

306, The electro-magnet described in •§< ia 
very convenient both for communicating and re¬ 
moving magnetism. On account of its power, bai9 
.jf considerable size may ho fully charged by it. Ii 
the steel magnet has not the same, or nearly the 
same, width, from pole fo pole, as the elect ro-iisaguet, 
jr c:i'.i be chafed by drawing each half separately 
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nver l he proper pok of the electro-magnet, in the 
mail tier described hi $ 251 T ter bar magnets. 

307. MAarcRTOttic'rKR. — A simple appi Lent tot of 
the electromagnet brings us at once to a very useful 
instrument, tlic Magnetttmc&tr t represented in Fig, 
1ST, Its use is to measure the magnetizing power 
of galvanic currents. The form in which it is now 
described is new. it consists of a vertical electro¬ 
magnet, of the TJ form, with an armature above it, 
attached to the short arm of a balanced lever. The 
long arm of the lever 3s graduated decimally to meas¬ 
ure, by me jins of weights of from 100 grs. to 10,000 
grs., the force required to detach the armature from 

JYsr. 303* 



the elecLro-Tuagnei when connected with ihc battery 
whose power is to be determined. The lever is sup¬ 
ported on an axis with knife-edge bearings. The 
armature may also be suspended on knik edges at¬ 
tached to the hcam. On the under surface of the 
armature is brazed a thin plate of brass, to prevent 
its adhesion to the poles, A difference of magnetise 
ing power of 10 grs. can be estimated ill a series 
extending from 100 ^rs. to more than 100,0110 grs., 
or the limit of saturation of the magnet. Two sets 
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oi screw-cups will be seen on th« board; one of \\ivm 
is con lusted w i c 11 a short coil round the inagucl, iL l < ; 
oil mr with a tor|g coil. By making this bug coil of 
fine wire, llie lust fitment compares currents differ! rte 

■D 

in th l-j r wte nsi t y , T \vo batteries are ft rst esLi i u atctl, 
as to quantity, by their magnetizing power through 
t ho si a ort c c il - Their relative in to i) si 1 y i s th e u she wn 
compared with their quantity, by their magnetizing 
power through the long coil, their intensity being in 
mathematical proportion to the conducting power of 
the wire lor each, and therefore to (he amnunt of 
electricity which passes. In comparing the power 
of different batteries,—a matter now of some prac¬ 
tical importance, — this instrument, gives a rapid and 
uniform result. 

3 OS, T us Lead of using a long coil of wire, sur¬ 
rounding the magnet, in estimating intensity, the 
current may be passed th rough a det ached, coil of 
fine wire, and through the short coil of the instru¬ 
ment, which would give a similar result. 

&09. Axial. Majgnetometeic — Another form oi 



the magnetometer is represented in Fig. Id 

1 hiti, the axial attraction of a double helix is made 


(C) Jeff Behary 2019 


198 



















1 5 t.E.;Tn[l^»lAn"'>-T>C TKLEU11APH. 93 

113e of, as jit the Axial Gnlramuneler invented by I Jr. 
Page, and described in Sillirnan’s Journal, vnl. xiits. 
p, In other respects, die construe ttau is en¬ 

tirely dilFerent from his. A double coil of flue wire 
ij ]fc Lv‘ he added,, is in Fig. 131, to compare in ten si I y 
currents. 

3111 ELECiTRjtV'MAGsiiTiC Telegraph. — Within a 
low years, the electric telegraph, the moat important 
application of galvanism ever made, has been con¬ 
trived aiid brought into practical use. A slight 
sketch of the history of this invention, drawn partly 
from Vail’s book, “The American Electro-Magnetic 
Telegraph,' J and partly from the original sources, 
will be of interest here as an introduction. This 
is the snore needed, as there has been great confu¬ 
sion as to the originators and inventors of the tele¬ 
graph. We rind that the first electrical telegraphs 
were put in operation by Lomond, in 1787; by Rei- 
aen, in 170^ j and by Saba and Betancourt, in 1798, 
In those, the common electrical machine was used, 
with whichj of course, no important result could he 
obtained. In L809, Sremmering bid the foundation 
ot the galvanic It-tagmph, by proposing to employ, 
with the Voltaic file, a wire for every letter in the 
alphabet, terminating in gold pins inserted in a glass 
cell containing water, the letters being indicated by 
the evolution of oxygen and hydrogen from the pins. 

A similar plan was proposed by Dr, Coxa, of PhiJa- 
■Llplna, m 1816. In the same year, the use of 
mochme electricity for the telegraph w mlwA 
by Ronalds, in England. 

17 
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311 Oh the discovery of eteclrc-magnetism, i„ 

Am J Jera « r f e^ly proposed ,he deflection of 
Mlu needle in place of ihe decomposition of water 
for indicating the passage of the current. Tn the 
treatise on new discoveries in electricity, hy Ampere 
and Rabinei, published in Paris, in 1822, the tele¬ 
graph of Wheat a tone is anticipated by fifteen years, 
in all assent Sat details, with the exception of the 
greater number of wires required in the former. 

Here it is necessary to draw a line between the pro¬ 
posers and introducers of an invention. The claim 
of originality belongs to the former, but public grati¬ 
tude 13 usually accorded to the latter. The deflection 
of the needle for telegraphic purposes was subse¬ 
quently referred to by many other writers: bur it 
seems first to have been introduced into practice by 
Schilling, ill Russia, at the end of 1832; hy Gauss 
and Weber, at Gottingen, hi 1833 ; in Vienna, in | 

1830 ; and, finally, on a large scale, by Wheatstone, 
m England, and by Steinhoil, at Munich, in 1837 I 

or soon after. The credit of the construction of the 
galvanic telegraph belongs thus to Schilling, Stein- 
hdl f and Wheatstone, by the latter of whom, with 
some of his English coadjutors, many of the practical 
dj flic nines in the modes of transmitting the current 
were Overcome. The invention of Grove T s battery 
was also an important era in the introduction of the 
telegraph. 

312. We come now to the electro-magnetic tele¬ 
graph. which, in Its beautiful simplicity and efficien¬ 
cy, surpasses all others yet introduced into practice 


(C) Jeff Behary 2019 


200 









1 





E L r c T R f> “ M A 0 N E T 1 C T H LB fl R A P IT, 1 9fj 

Barlow P in Engine!, seems to have made some enrly 
suggestion nf this kind; bill it was not until I830 t 
on the const rue Hon of the first powerful electro¬ 
magnets, by Professor He my, of Princeton, N. J, p 
that this Form of telegraph became possible; and m 
his /lest paper cm the results of these experiments, 
in some of which long wires were used, lie at once 
applies the new facts to the telegraph* The pres¬ 
et!! form of the American telegraph is da Lined to 
have been suggested m IS?&, by Dj\ 0, T_ Jackson, 
and by Professor Morse. It was tin silly ’main red by 
Professor Morse, and introduced by him between 
Baltimore and Washington, in 1844, after a delay 
before Cont| reap of more than aii yen re. 

313. Electro-magnetic Telegrafh. — Pign 133 
represents the recording part of the telegraph. It 


Ffe m 



consists of an electro-magnet, armature, and fever, 
arranged in a similar manner lo the magnetometer., 
(Pig, 131 r ) At the extremity of the lever ]£ a blunt 
point, which mark a-the strip of paper when (be efea- 
tro-rnagnet is inaction. If one wire from the buticry 
is placed in rmo nf the screw-cups, whenever die 
ether wire is it niched to the remaining enp, die nrma- 
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lure t> powerfully attracted by the magLet, and i] m 
point on tlie lever presses thy paper into the corre¬ 
sponding groove ol the roller, so that lines or dais isn 
made according to the time during which the nomad 
with the battery is maintained, the paper being slowly 
drawn tinder the rohen 

H14, The following table exhibits the signs em¬ 
ployed by Professor Morse: — 

MORSE'S TELEGRAPHIC ALPHABET. 


ALPHA ft F/T. 

n — - 


it - - 

0 - ~ 

NUMEBA1A 

b — --- 

P . 


c - - - 

q -- 

1 --- 

d — -- 

r - - - 

2 - - - 

e - 

S - “ - 

l — 

3 - 

4 - 

K _ __ ._ 

£ 

/i - — - - 

it — — 

■iJ “ 

■ 

i- -- 


7 — — -- 

o ._*_ - 

J " 

h -- 

117 " i- — — 

y * - - - 

9 - 

l 

JE-- - 

0 -— 

m ’—.—. 

4*- 



iv 

Ic will be observed, that the characters arc formed 
by different combi nations of dots, and of si tort and 
long lines, with short aud . long spaces. Between 
cacti Letter of a word, a short space is used, and long 

one* between the words themselves. Sentences ors? 

■ : 

be pan ted by stj|] longer spaces., 
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3l5, T^ELEflKAPHj WITH OiLOf K-WORK, In Fl^„ 

13 | clip [efegrapli is shown with oil the opperulagei 

Fig- 151. 



usually employed. The electro-magnet near A, and 
the lever, are tho same as in the instrument last 
described; connected with them is an apparatus, 
moved by clock-work, for carrying the paper, which 
|s unwound from a large spool, S, by the rollers 
elween which it passes, and thus drawn slowly over 
;b* registering point. The fi lst movement of the 
lever sets die clock-work in action, and a break and 
friction-wheel are sometimes added, by which it is 
tapped shortly after the signals cease to be trails- 
muted. A he!], seen at B, is connected with the 
ever, so that the first motion communicated by the 
battery gives a signal to the attendant. 

31b. The battery Used to operating Morse's (ole- 
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graph, is a modified form of Grove’s, ($45.) Instead 
of a galvanic scries, the magneto-electric machine* 
to he described hereafter, has been used as a source 
of electrical power for working the telegraph. The 
first instance, it is believed, in which this was accom¬ 
plished with Morse f s telegraph, is given below, as an 
example of telegraphic writing, taken from the scroll 
used on that occasion: — 
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317. Signal Knr. — Fig. L35 represents the in¬ 
strument usually employed Lo moke tin* various eon- 

135 . lants, differing in suc¬ 

cession nnd length, 
by which the system 
of lines find dots, rep¬ 
resenting the various 
tctiers ? are produced 
the other end of 

,__ the telegraph. The 

.. . .. 

v W fingers are shown 

resting upon a knob, attached to a metallic spring, 
by the depression of which contact is made with a 
metallic conductor m the baseboard, connected with 
a sertiw-Liup at one extremity of the Instrument; 
the other screw-cup is connected with the spring. 
One buttery wire passes into the first screw-cup. 
The other screw-cup receives one of the wires of the 
telegraphj which proceeds to the registering apparatus 
at the other station. By the other telegraph wire, 
ihe ret[]aiiiing extremities of the battery and of the 
registering apparatus are directly connected. TFte 
circuit is therefore completed by depressing the key^ 
and is immediately broken by the action of the spring 
when the fiugefs arc removed, 

31-9. Instead of using the second wire directly 
connecting the battery and register, the earth is 
seme times employed ay a conductor, by connecting 
the \X)ht of the battery and register with a Jarm*. 1 mv- 
lulhc plate, sunk in the ground at each terminus of 
the tcipgrapli. In this case, lEirc number of wires 
need fid is reduced ro one. 
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319. The wires are well insulated, and are carried 
from station to station along high posts, about 300 
feet apart. On some of the Lines they are of copper; 
on others, of iron. An iron wire is much inferior in 
conducting power to a copper one of the saint’: size ’ 
Li Lit. the greater cheapness admits of tile use of 
much thicker wires. These are found to convey 
the current well, find nre less liable to be broken than 
the copper wires. 

320. The number of galvanic pairs required to 
work the telegraph varies with the distance find 
consequent length of the wires. Prom twelve to 
thirty nr fifty have been employed upon different 
lines. The largest number would still be inadequate 
to give sufficient power to the electro-magnet at very 
long distances, were it not for I he invention of the 
rvemving magnet , by Professor Morse. An electro¬ 
magnet of the most sensitive construction is placed 
at the end of the telegraphic Sine, which moves an 
armature by the galvanic power, sufficiently only 
to make contact between a platinum point and sur¬ 
face, which are in ihe circuit of another small bat¬ 
tery, immediately on the spot. This at once works 
the registering apparatus with great force f its cur¬ 
rent having to traverse only a few feet of wire in its 
passage to the registering electromagnet, 

321. Receiving Magnet, —In Fig. 136 
is represented a receiving magnet of a new con¬ 
strue I ton. The movement is produced by the axial 
farce, an iron bar of itie U form being drawn within 
a double helix, as described in § 528®. The bent bar 
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fs horizontal t but is so suspended thaL its own weight 
withdraws it from the coils when the current ;a 
interrupted. In the cut, the instrument is shown 
in connection with a local battery far igniting din 
explosive charge in blasting rocks, or for submarine 
or o thtzr explosions. The loss of power by con- 


%. ia& 



Auction, renders it difficult, with a moderate sized 
battery, to explode the charge by heating n wire at 
a considerable distance. It, the arrangement here 
described, the receiving apparatus is used to complete 
the circuit of a small battery in a protected position 
near the place where the explosion is to occur 
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manual, 

322. lu the figure, the coi)s are , 

laliy, and the U-shapcd iron bar, which 

CCrat,on Wlth a ™‘™l bar, suspended by an „£ 
above, enter, .h em at M. The in fluOTCe of „ |e 

tie]sees is aided by an arnisitnre, as in Fig, 121 The 
connections of the single galvanic pair, seen in the 
foreground, are so made that its circuit is completed 
whenever the vertical bar comes in contact with the 
platinum point, A, immediately in front of it. This 
takes place as soon as the long battery circuit is 
completed by the operator at a distance, and the 
ai-ial magnet drawn into the coils. This-instrument 
even without the armature, is more sensitive than 
the receiving magnet of Professor Morse, and may¬ 
be used with soms advantage as a receiving appa- 
ratua for the telegraph, 

323. Axi at. Telegraph. — Uig. 137 represents a 
form of telegraph in which the axial force is used, 

motion being obtained in 
the manner described in 
299, This is introduc¬ 
ed as a new instrument, 
and its originality is here 
claimed. Two upright 
coils, Cj are. supported a 
short distance above the 
baseboard. Entering these from below is a U-shaped 

rod of solr iron, fmed La be drawn dp into the coils, 

1 _ 

under the influence of die galvanic current. When 
uoL ihua drawn up, tt rests on a spring, shown in 
the cut by which the instrument is rendered more 
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sensitive. A grooved roller, for carrying the puppr, 
is seen above Lite coils. To She iron hnr is Attached 
n hhnil point, so ns to project above its poles, in the 
centra and in opposition to the groove on the roller. 
Contact being made with the battery! the soft iron 
rises up within the coils* and marts the paper* On 
the whole, this form nf telegraph is more sensitive 
and efficient than the electro-magnetic, and less liable 
to derangement ; from the absence of the lever, it is 
also more compact- A small armature maybe placed 
across the coils above, as described in ^ 2DO, by which 
the mark is made with still greater force; but in this 
case, the motion is partly el^tro-magnetiC- 

324. Axial Telegraph, with Clock-work, — 
In Fig, 138, the axial telegraph ib represented, with 


f%. 130. 



clock-work annexed, for carrying the papfir, in tl!' 1 
manner already described in connection with I he 
electro-m^neiie lelegraph- The coils of the yxi;*' 
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apparatus Eire partly seen at M. TSm larg* ^rnll ,-,f 
paper is shown at 5 , with the strip, P P : proceeding 
from it. The nr range merit for giving the alarm by 
the bell, B, is also annexed. 

325. Axiat, Telf.graph, with Engine._ 4 dif¬ 

ferent arrangement of the telegraph is shown in Fig. 
130, where the machinery for carrying the paper is 



Fig. m 


moved by an axial engine, driven by a small local 
battery, and set in action if desirable, by the com¬ 
pletion ot the circuit of the telegraph. The soft 
iron bar of the telegraphic apparatus is seen at A, 
and that of the engine at M. There is a peculiar 
arrangement added fur commencing and suspending 
the action of the engine when the telegraph begins 
and ceases to work. 

32 fi The clef! cel ion of the gold leaf galvanoscnpe, 
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• Fi - 63], has recently bee* P mp<^ as a nnati. nr 
Umphic indication. Tlw attreme delicacy of ibis 
Mnuneiit enables it to give a result with a «n B le 
pair of plates through great lengths of wire. Them 
are no means, however, of recording its action, 
wiiicli would also he seriously interfered with by 
[be influence of atmospheric electricity on the con¬ 
ducting wire. The transmission of the battery cur¬ 
rent through the telegraphic wire, however Jang, ls 
practically instantaneous. Experiments which have 
been made on the velocity of electricity, appear to 
indicate that it is considerably greater than that 
nf light, which travels nearly 2GO>OO0 miles in a 
second of time* 

327. Rrcjfjiucjti tan Ak^iaturf Engine— In this 
instrument, contrived by Dr. Page, two electro-mag¬ 
nets of the IJ form, represented at M M (Fig. 140), 



sm firmly secured in a vertical position, ihu four 
pule* appearing just above a smalt woodnn table, 
l h^ two arrnaiuresyA A, connected fjy a brass bar, 
38 
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move upon n horizon mi axis in such a man tier that 
while owe is approaching the pole^ of the mapnet 
over which it is piaaocl, the other ifi receding from 
1 hose of the other magnet, The brass bar is cod- 
nrcted with one extremity of a horizontal be&m s th*> 
other end of which communicates motion by means 
of a crank to a fly-wheel. On the axis of the fly¬ 
wheel at B is the break'-piece. Each may net being 
cliarced in succession, the armatures are attracted 
alternately? communicating a rapid red preventing mo¬ 
tion to the bernm and consequently a rotatory one 

to the fly-wheel, • ' 

328. Horizontal Reciprocating Engine. — Two 

electromagnets of the U form, M M {Fig, W-l nre 



orted in a horizontal position, mm 
itnre A fitted to vibrate hartzontally 
{lr \V hCti i he battery connections are mi 
screw-cups on the baseboard, one of dm 
he chared, provided the bw^k-pw « 
Killmi with regard to lh* springs as to i 

circuit. Ttw nmmm 
, kinles. Just before it 


mjiiirjJi.'iPi 
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them, the movement of ihe brank-piece interrupts 
the current in the magnci, destroy log its polarity, 
j,nd Ihon causes the current to be transmitted through 
the apposite one ; this becomes charged in iis turn. 
fl nd nttracts the iron bar, A, which imparts motion 
fo the balance-wheel, W, By means of clockwork, 
ttie rotation of the wheel causes a hammer to strike 
the bell placed over olio of the electro-mag nets, 

329 Eefai^inq ARfiiATnitL-,—- In this instrument, 
i nven ied by l>r. Page, a small bar of Iron is arranged 
to Twelve horizontally just above the roles ° r ;l " 
electro-magnet of the U form, fixed in a vertical po¬ 
sition, as seen in Fig. M2, where A is the iron bar, 

and M the electro-magnet. To 
the axis of motion of the bar is 
affixed a break-piece, made by 
filing away two opposite sides 
of a small solid cylinder of silver. 
Upon the narrow prominent por¬ 
tions thus left, play two silver 
springs, shown at W m the eni, 
opposite to each oilier. One oi 
these springs is connected wnn 
a screw-cup on the stand . ih< 
other communicates with one ex¬ 
tremity or the wire enveloping 
the electro-magnet, the other en 
of this wire being fixed to s ec¬ 
ond cup on the baseboard. 

w break-piece is sn arrtuig^ 

release the springs from their bearing J 1jst 
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armature passes over the poles; anti to restore thtin 
to it again when it lias moved on somewhat mora 
than a quarter °f a circle, so as tn ho a lut'it in¬ 
clined from a position at right angles to the pi a tie 
of the magnet. 

33a On placing the bar in this position, and con¬ 
necting the cups on the stand with a battery, the 
electro-magnet becomes charged, and consequently 
attracts the armature towards its poles: as soon as it 
reaches their plane, the springs leave the projecting 
parts of ihe break-piece, and the current is cut off. 
The polarity of the magnet is now destroyed, audit 
ceases to attract the armature, which moves on by 
the momentum it has acquired, until it passes a little 
beyond a position at right angles to the plane of the 
magnet. At this point, the springs again come in 
contact with the break-piece, and the flow of the 
current is renewed* The attraction now exerted by 
the poles gives a new impulse to the armature f and 
the circuit being again broken when it reaches then 
plane, it continues its motion in the same direction! 
revolving with great speed. Care should be taken 
that the springs ate irk such a state of tension as to 
open and close the circuit at the proper points, as 
indicated in the above description r l he motion of 
the bar is not reversed by changing the. direeiion 

of the current. 

3£l_ Revolving A it hath he Engine, -hi t]|S1t * 
strumeiil (here arc several axmatures fixed on the 
circumference of a vertical wheel, parallel to its mi*. 
In Eig. M3 three are repress t^d* cadi of ihvW 
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nmrk^d A. Oh the poles of Hie electro-magnet, M, 
is secured a brass plate, from which rise two pMnis 
to sippoti the axis of the wheel: as ihe wheel turns, 
the ron bar a puss in succession over the poles with 
their extremities very near to them. At B, oil the 
shaft of Lite wheel, hut not insulated from it. is the 
break-piece, consisting oi a small metal he disc, from 
which project j in a lateral direction, several pins, equal 

in number in the iron barsj or 
the disc may be furnished with 
a corresponding number of tueili. 

" ~ ■ ;'»r* ■’• ' ’• _ •■"■ i * . 'fj~„n ■ * _ • i _I, * ■ . “ 

A silver spring cntmecled with 

one cud of lire wire sur rounding 

the ukctro-magtiet # plays tipon 

these pins or teeth; the other 

end of this wire is soldered to 

the iron of the magnet, which 

brings it into metallic commu 

it ication with the shaft by means 

of the brass plate and pillars. 

Or the wire mav be terminated 

- 

by a second spring pressing upon 
a cylindrical part nf the uxis. 

332, The break-piece is ar¬ 
ranged in such a manner, that the 
electro-magnet is charged when 
any one of the iron bars is brought near it by the 
It on of the wheel, l 1 It is bar is Lhon attracted towards 
the poles; when it arrives at iho plane of ihe mag¬ 
net, the currant is cm oiT, in couseqtieuce of ihe cot- 
cesfMriding pin or tooth releasing the silver spring 

Tfi * 
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Irmn ns bearing. The armnture being no long* 
onracted, the wheel moves on by its momentum 
imi\ the next bar comes into the same position, 
causing the magnet to be recharged ; this ie then 
attracted in its turn, and passes on like the preced¬ 
ing one, 

333. The spring playing on the break-piece must 
he so disposed that the circuit shall be broken when 
each bar readies the poles, and not he renewed attain 

u 

until it has jmassed to a greater distance from them 
than that between the next succeeding bar and. the 
polrs, or it will be attracted back again, preventing 
the continuance of the motion, 

334 . Vibrating .Armature Engine.— Fig, 144 
represents &n instrument in which the armature, A, 



Fig. 144. 


is made to vibrate buck wards 
and forwards above the poles 
of an electro-magnet, M. TSie 
armntnne, when on one side, is 
attracted by the poles until it 


arrives directly over them. As 
it reaches this position, the cir¬ 
cuit is broken by the break- 
piece. and (he bar moves on by 

the momentum it has aeqiiired T 

for some distance. The circuit 
is then renewed, and it moves 
back towards i he [>oles- The 
arrangement of the break-piece 
is such, I hat [he current circil- 


As 


while the armature is a 


is approaching the poles on 
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rirher aide, rind is int^rm pted while it is receding 
from them. A continuous vibration is elms occa¬ 
sioned. which ins parts morion to a fly-wheel, end to 
ji hammer, winch strikes the bell seen m the out. 

33J>„ Fig. 14*5 L'Cf>resents another form of the in¬ 
strument, hi which 
the axis of motion 
of the armature is 
he low Lite magnet. 
The moving bar ex- 

■L* 

errs its greatest force 
whan pissing the 
poles, and ju the 
moment when the 
crank h hi the best 
position for driving the fly-wheel. 

336. Revolving Electro-Magnet. — It] the in¬ 
strument represented in Fig, 146. a steel U-magnet 
is fixed in a vertical position r and a small straight 
bar of soft iron, enclosed in a he!ix t is so arranged 
as to revolve between its poles. The two extremi¬ 
ties of the insulated wire surrounding this eledro- 
magnEt, are connected respectively with the segments 
of a pole-changer ($ 191), on the shaft. The silver 
springs, which press upon the pole-changer, are at¬ 
tached to two stout brass wires, passing through the 
brass arch surmounting the U-ttiagtietj but insulated 
tram it by the intervention of ivory or horn ; each 
of these wires supports a brass cup for connection 
with the battery- These springs must be 90 pieced 
with regard, to the segments* that the poles of the 
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revolving; bar shall be reversed at the moment when 
il is passing the poles of ihc fixed magus t. 

337. On making connection with the battery 
when tins bar is at ri^ht afagle* (□ the phrie of the 
magnet, it immediately acquires a strong polarity. 
Its no rib pole is then attracted by the south pole of 
the steal U-iuogim and repelled by the north pole. 
The sonlh pole of the bar, on the contrary, h re¬ 
pelled by the similar pole of the upright rnagtjet, and 

attracted by its opposite 
pole. T hese fo t lf forces 
conspire in bringing the 
electro-maguet between 
the poles of the U-mag- 
tich When it reaches 
this position, each seg¬ 
ment of the pole-chang¬ 
er leaves the spring with 
which it was in coniact, 
and passes to the other 
As the bar is moving 
past the poles by the 
momentum it has gain¬ 
ed, its mo g net i sin is 
destroyed for a mo¬ 
ment, and immediately 
restored in the opposite 
,directsou. Each polo 
of the bar is now re- 
pc !3ed by that pole of ihe permanent magnet which 
it has just passed, and attracted by the opposite cue j 
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it consequently moves on, the polarily i.-n-J lii^ reversed 
twice iu each revolution, 

3^^. Instead ot using a pole-changEr, the poles 
of the electromagnet are reversed in the fallowing 
manner in the iiistnuncnt known as Ritchie s Re- 
YQiYina Magnet. The ends of the wire surrounding 
the revolving bar dip into mercury contained iu a 
circular cistern of ivory, fixed between the pates of 
the U-maguel below the bar- This cistern is divided 
into two separate ceils by low partitions of ivory, s-n 
arranged that, when the electro-magnet is passing 
between the poles of the steel magnet, the ends of 
the wire may he moving across the partitions and 
inst above them, On supplying the cells with a 
proper quantity of mercury, its surface will be found 
to curve downwards on every aide towards the ivory, 
bo that its generaL level will be higher than the par¬ 
titions; thus allowing the extremities of the wire to 
be immersed in it, except when passing across them. 
A wire connected with a brass cup, for making com¬ 
munication with the battery, projects into the mer¬ 
cury in each compartment of the basin. Ai the 
moment when the wires quit the mercury to pass 
aciosa the partitions, a spark is scon.. When the 
machine is pm in motion in a dark room, these sparks 
rise to an optica! illusion n£ the same character 
as that mentioned in the description of the Revolving 
Spur-Wheel, causing the bar tu appear at rest in 
the position it is in when the sparks arcs emitted. 

339, The revolution is more rapid where the 
pole-changer is used, Limn in Ritchie’; instrument, 
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:u\d inny hf: made still mote so. by oinploying a U- 
shapctE dectra-maguet in place of ihe'siaiionmy steel 
magnet- In i lits ease, the rotation is not reversed by 
changing the direction of the current, as it is when a 
steel magnet is used, since the pedes of both electro. 



magnet?: are reversed at the same tiine f and their 
relative polarity remains the same. 

34U. R evolving Bt=xl Engine. — Thia instru¬ 
ment. represented in Fig, 147, is similar hi principle 

Fix; 1-V7 lc> ^ ]e onc ^ asl % ute ^i the 

* U-maguetj however, being in- 

Cy verted, so that the revolving 

^ n, electro-magnet is near the 
/ \ baseboard ; the pde’tliaisger 

§ J" _ '■ >■. 

is on the axis below it. There 
^7]T" e jF\J^ i*. in addition, an arranges ant 

bell, which is 


for striking a 
fixed above the magnet. To 
the axis of the revolving bar 
i$ attached an endless screw; 
this screw acts on a toothed 
wheel, which is provided with 
a pin projecting laterally, fnr 
the purpose of moving the 
hammer. As the wheel turns, 
the pin presses upon the hatl- 
[Jje of the hammer, raising it 
t is released by the pin at a 
volution; when a spiral spring. 
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31L If the wheel has U10 teeth, os in the cm, 
[hr elect ro-magnet must revolve 100 times ill order 
tn produce one revolution of the wheel, and con¬ 
sequently one stroke upon the belL The velocity 
of the rotating bar is measured by counting the 
number of strokes in a given time ; it may make 100 
or more revolutions in a second. In order that the 
mat ion of the wheel may raise the hammer, it is 
necessary to transmit the battery current so that the 
bar shall rotate in the proper directi n- 

312. Registering Revolving Magnet.—F in, 

148 represents an instrument in 
which the number of revolutions 
of the electro-magnet in a given 
time is registered by means of 
clock-work connected with the 
shaft. On the dial-plate arc three 
pointers, which mark the revo¬ 
lutions up to 10CO. The time 
occupied by any known number 
of revolutions at once enable* ns 
to ascertain the speed of the ro¬ 
tating bar, Though very grcaij 
it is necessarily somewhat less 
than when the bar carries no 
machinery. 

■M3. Klectho-Maonet revolving bv the Eartek’s 
Action, -—-As the earili itself exhibits magnetic po¬ 
larity, an electm-magnet may be made to revolve 
ky ' Ls influence; though, in consequence of (he 
f cebtcn&*g of the action, the instrument must be 



(C) Jeff Behary 2019 


221 









VIS S XL A K If A |, 


raustr tided with some delicacy. A small eledro- 
magnei. (Fig. 149,) is so supported as to have freedom 
of motion in a vertical plane, like the dipping needle. 
r pole-changer being eieured on its axis of motion. 
The springs which press upon the pole-changer 
should be disposed hi such a maimer that die polarity 
of the bar may be reversed when in the course of its 
revolt*tipn it reaches the line of the dip. In high 
J% r 143, latitudes, it will he suf¬ 


ficient to Einange the 
pole-changet so as to 
reverse the poles when 
the bar becomes verti¬ 
cal. The shaft pn which 
the bar revolves, rests 
on friction rollers. 

344. On placing the 
electro-magnet horizon¬ 
tally iii the magnetic 
meridian, that is to say, 
with its extremities directed north and south, and 
transmitting the battery cmreiiE, its norih pole fin 
this hemisphere) immediately inclines downwards 
towards the earth, in the same manner as that of the 
dipping needle. The momentum thus acquired 
tarries it pa&t the line of the clip into a vertical direc¬ 
tion. As soon as it reaches this position, ihe poles 
are reversed, and it continues to move on in the 



same direction as tong as t lie battery conned ions stk 
maintained, revolving with a moderate velocity.. 

46. In Fig. 160 is re presented tin nledro-rnagupt, 
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fig. i50. 


s0 •iiipported « to «»o!« by ih. «.« k 

Iha^omui ph-, in—d -f - r l ' ca itl,e ; 1,1 h ; s 

* cas^ itie instrument tnwt be 

placed in til eh a position th&l 
ilie polarity shali be reversed 
when Lhe revolving mag¬ 
net assumes the direction of 
lhe compass-needle, pointing 
north and south, 

346. When a ate el mag¬ 
net is placed in a proper po¬ 
sition near lhe revolving bar, 
in either of lhe instruments 
whose motion depends on the earth s influence, it 
rotates with much greater speed than by the 
of terrestrial magnetism alone, its motion may he 
reversed, notwithstanding the opposing influence of 
the earth, by disposing lhe permanent magnet in a 
suitable manner. 

347. Electro-Magnet revolving wrritis a Coil. 
— Pig, 151 represents an insuunit'iit 
strai g h t el eo t ro-i nsg n et re vnkes wi lh in a c ire ula. 


The same current traverses the coll and the wire sur¬ 
rounding the rotating bar. hut its direction is changed 
only in the latter. When the circuit is completed, 
the revolving bar moves so as lo bring its poles into 
a direction corresponding with those of the coil. 
This motion depends upon the same cause as that 
of a galvanometer needle, £§. 158.) As the poles ot 
lhe coil are situated in the line ot its 
springs pressing on the segments of Lhe pole-cluuigcr 
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are so arranged ns to reverse the? current when h* 
electro-magnet is at right angles with the coil. The 

north pole of the magnet places itaelf 
within the north pole of the coil, and 
not, ns might at first sight be ex¬ 
pected, within its south pole. This 
apparent anomaly is due to the circum¬ 
stance of the magnet not being pre¬ 
sented to the coil from the outside, 
but lying within, with its centre coin¬ 
ciding with that of the coil. If a 
magnetic needle is brought up io a 
helix, its north pole is attracted to¬ 
wards the south pole of the helix, (see 
$ 368), and passes within it, until its centre lies in 
tho centre of the coil. in this position, its poles lie 
in the same direction as those of the electro-maguct 
described above. 

318. Double E evolving Magnet, — In this in- 






trument, represented in 
f%. 152. 


Fig. 153, there are two 
electro-magnets of the 
U form and of the same 
°' <to arranged 
vl ,i ¥C on vertn 
At s, on the shan 
the lower magnet, is a 
silver ferrule, on which 
a wire connect- 
one of the 
srrew-cnps. On the 
left of the upper magnet is a break-piece, Wien 
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I the cur rent passes, both magnets become charged, 

acid, their opposite pules attracting enqti other, they 
move in opposite directions until ihoy come into the 
Entree line. At ibis moment the circuit is interrupted 
by I lie break-piece, arid the poles move past each 
other by their acquired momentum. The circuit is 
then renewed, a ltd the magnets continue to revolve 
Ire opposite directions. Since the shaft of Lhe lower 

I magnet sustains the weight of both, the lower one 

moves with less speed than the other, in consequence 
of the increased friction. Reversal of the poles by 
a pole-changer is not resorted to, on account nf the 
feeble repulsion between electro-magnets. 

349, Revolving Wheels, with Electhc-Mae- 
net. — In the instrument represented in Pig. 153, 
jc^ + ]33. motion is obtained on the 

same principle as in the 
Re v cd v ing S pu r- W h eel 

f^ ISO), an eleclm-maguet 
taking the place of the steel 
magnet. There arr two 
wheels; of these, the up¬ 
per and larger one is parity 
supported by spri »gs f its 
circumference resting on 
that of the smaller wheel. 
The current traverses in succession the coil of iFre 
electro-magnet and the wheels. It passes from the 
axis of the smaller wheel to that pari of its circum¬ 
ference which touches lhe circumference of the other, 
!'Uii I hence to the axis of the larger rme. The lower 
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it uol merely otrrttd mund by th* nlhrr, but 

fkins of both which ate conveying lhfl llrr „ |it 
tend t" more »ui.y from between ilia p.,^, ,,, ,, 1B 

«« directioc, canting (he (WO wbeala to revoke m 
opposite directions. 

35 Ut RETOLVirto Whkcla, — A better farm » 
aIioumi in Fig* 154 , in which the wheels maw* be- 

154. tween lhfl pole* q f B 

aleel U-magnet, whe^ 
Irgs arc brought very 

near together, la these 

instruments no mer¬ 
cury i£ used Pig, 154 
is simitar \a the 
solving Disc (4 104 ), 
and would have been 
described m connec¬ 
tion with that, had not 
that part nf the volume 
gone to press before thta instrument was contrived. 

3£l. Electro-Mad nkt, he von vino on its Axis* 
— The iriMrurncm represented m Pig* IBS, is simitar 
to the one described in $ 157 , except that the re¬ 
volving bar is of iron, eiidcised in a helix which 
rotates with it* The battery current traverses the 
helix and one half of the bar. As the bar becomes 
ttn c tactro-rnaghel, it rev id vex like the one repre- 
R^nted in Fig, 07. except that lhe direction of lb* 

^"infion [» 1104 changed by reverting the current, 
fcmrfl ^ ie |K»ln* are tit the name lime reversed. Pnom 
Ihe power of tile Jtiagnm, the motion is very rapid. 
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The revolution of either an el set to— re Eg tie t ■or A steel 
maguot on Sis axis is properly classed with lhat of a 

conductor around ft 
'* 55 ' magnet. When the 

conductor and mag- 
net are fastened to¬ 
gether, the latter 
carried round h*t 
movement of 
former, as stated in 
171. Instead of 
fastening a conduct¬ 
ing wire to the 
magnet, the current 
may be transmitted 
through the magnet 
itself, with the same 
result* 

3SS AS 4 MoTJVC POWEH. 

motion* and the 

force exhibited by many of the small elec¬ 
tro-magnetic instruments, naturally suggested the 

application of this power to the purposes of the arts 
as a mechanical agent j and numerous experiments 
have been made with this view, hut hitherto without 
success. —■ *■ 1 

notion depended upon mag- 

--—its repulsion. In his little machine, 

An edcelro-magnel. wliose polarity was alternately 

reversed, was made to vibrato above the north poles 
of two straight steel magnets. He* however, made 
10 * 
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no nttetnpt to apply this power lo practical [mrnnse* 

L here ere obstacles of i( purely moc| la „i ca l c l larl!l; , 0| 
Ill I he way of its employment j these, though im- 
portant, ora not perhaps insurmountable. Bet the 
most serious difficulties ere those which arise from 
thr nature of the power. The morion of the at¬ 
tracting poles of two electro-mag i lets towards each 
ether, actually lessens the attractive force m pro¬ 
portion to the velocity with which they approach * 
the same thing occurs in the recession of mutually 
repelling poles. These phenomena are due to the 
influence of secondary electric currents produced by 
(he morion, which flow against the battery current, 
and of course partially neutralize its magnetizing 
power. The secondary currents proseut a very for¬ 
midable obstfl^loj os their opposing influence increases 
with the size of the machine in a rapid ratio. An 
appreciable time is also required for the corn mi mi ca¬ 
tion and removal of the polarity of largo eieetro- 
mnguets f and the purest iron retains a considerable 
degree of magnetic power after being highly charged. 
To the action of these and some ocher causes is 
owing the fact, whicli was early discovered by those 
engaged in these investigations, that the smallest 
[Eta::hines possess by far the greatest proportional 
power. Some of these difficulties are obviated by 
the axial motion, recently proposed as a source of 
mechanical power, by Dr. Page, one of the earliest 
and most persevering, as well as ingenious experi¬ 
menters in this department. In his instrumental 
modified forms of seme of which have been described 
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induction d f tttm R^avu. 

on previous pages, the force bp which an iron \m is 
drawn into a helix Is the source of the power, A 
stroke of some length may thus be obtained t and 
there are no attracting or repelling poles lo produce 
interfering secondary currants* 

til* BY TH£ INFLUENCE OF THE EARTH. 

353. An unmagnetic bar of iron, placed in the 
direction assumed by the dipping needle (sets 
ficijuire# tempfjwy by iniJur-tfiuu (torn Ifui 

earth. That extremity which k directed towards 
the south magnetic pole ($218), receives north po¬ 
larity, and the other end south polarity. A bar of 
soft, iron held in a horizontal position, especially 
if directed east and west, attracts indiscriminately 
cither pole of a magnetic needle, as the earth exerts 
no appreciable inductive action upon it. 

35-1 Tu Fig. 156, A B represents a bar of iron, pre¬ 
sented in a horizontal position to the north pole of 
a. magnetic needle, N 5. The pole is now attracted 
by the bar. Keeping the end iJ in the same place, 
raise the end A so as to bring the bar into the position 
C D. As the bar is raised r the north pole recedes 
from C, as indicated by the dotted lines in the cut. 
*1 he strongest action is exerted when the bar is in 
die me of the dip, or in this latitude nearly vertically 
over the needle. By carrying the bar Efelow the 
needle, still preserving the same direction r its upper 
cud will be found to attract N and repel 8. These 
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phenomena are sufficient to show that C l> has be¬ 
come a intLgciGtj with 0 for its north polo. On re¬ 



versing the bar, so as to bring the end D downwards, 
G immediately becomes the south pole: thus the 
polarity may be changed at pleasure, the induced 
magnetism being only temporary. If the bar is 
brought very near to the pole of the needle, the in¬ 
ductive action of the earth will be overpowered by 
that of tiie needle,, causing attraction to be exhibited 
in every position, 

355. Except in the vicinity of the equator, il is 
sufficient to hold the bar vertically, as the line of dip 
approaches the perpendicular in high latitudes. In 
consequence ni this inductive action of the earth, all 
large bars of iron standing irt an upright positing aie 
more or less magnetic, their lower ends, in this hemi¬ 
sphere, being north pol^s. When they have re¬ 
mained for a long time in this situating the polarity 
does tot lisappear on changing their position. 
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- facilitated by causing a movement mtiong ihc 

;s of the bar r as by percussion or twisting. 

bar of iron be held in the line of the dip, and 

_ its lower end brought 

/If. 1ST. , . , & 

-t near the north pule of a 

|A magnetic needle. The 

pole will be repelled, 

\ aiid will come Id rest at 
some distance from the 
bar, as shown in Fig. 
157. Now strike the 
upper end of the bar 
with a hammer, and tha 
induced magnetism will 
be so much increased 
that the needle will 
swing round, and its 
south polo be drawn to 
the bar, as indicated by 
the dolled lines in the 
cut. The polarity thus 
induced is not reversed 


| ■* Tim hmth. W* 
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to turn itself north and south, when balanced on « 
pivot, as shown in Fig. 158. The end which was 

]5& downwards becomes the 

north pole. 

358- The magnetism, 
in these cases, is not due 
directly to the percussion 
or twisting, either of 
which merely favors the 
action of the earth. A considerable degree of per¬ 
manent magnetism may be communicated Lu a steel 
bar, by placing it vertically on a large mass of iron, 
and striking its upper end repeatedly with a hammer; 
it acquires much greater power if struck while rest¬ 
ing on iron than on any other substance, 

S59, Percussion may be used to facilitate the re¬ 
moval of magnetism. Thus the polarity of a si eel bar 
magnet may be lessened, or even entirely destroyed, 
by repeated blows of a hammer, while held horizon¬ 
tally east and west. This process is very convenient 
for removing slight degrees of magnetism from iron 
or steel bars. In discharging steel magnets by the 
methods previously described, it is sometimes dif¬ 
ficult to effect a complete removal of their mag¬ 
netism. In such cases, the desired result may be 
attninedj after having nearly discharged them, by 
following the process now given. Merely falling 
upon the floor often injures the power of a magnet 
considerably, in consequence of the vibration ex* 
cited among the particles of the steel. 
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in. 

INDUCTION OP ELECTRICITY. 

L BY THE INFLUENCE OF A CURRENT OF 

ELECTRICITY. 

That branch of the science of electricity 
which treats nf the phenomena presented by it when 
fit rest, is termed Electrostatics: the branch which 
relates to electric it y in motion, is called Electro¬ 
dynamics. The phe n omen a which characterize the 
. latter state arc classified by Professor Faraday as 
follows: At The -effects of electricity in motion, or 
electrical currents, may be considered as, 1st. Evo¬ 
lution of heat- £d, Magnetism^ 3d, Chemical de¬ 
composition j 4th, Physiological phenomena; 5th, 
Sparks Many of the phenomena presented by etcc- 
IrjcEty in motion arc closely related lo magnetism, 
Qsid it h usual to treat of them in connection with 
rhat subject, as hi the present volume, rather than 
with electricity. 

Before entering upon I he particular subject 
F,r lh c present, chapter, that is, the inductive action 
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of rinrrTits r it wiEE be ad visaVtie lo occupy a ft>Mf 
(vigos w 11 F 1 & comparison of some of the phennmen^ 
exhibited hy electricity in ihy two atatcs> of mth 
fian at id rest, as induct ion is exerted, in both. The 
nature of the action is entirely different in the two 
naseg- 

36’A An electrified body attracts light substances 
in its neighborhood, having previously induced m 
their nearest ends the opposite electricity to its own ; 
and on their approach communicates to them a [iart 
of its charge, when, if insulated, they are instantly 
rope tied by it. A wire conveying a current exerts 
no such influence upon light bodies, although placed 
in the immediate vie miry. 

363. In the case of electricity at rest, two bodies, 
charged either positively or negatively, repel each 
otiicr ■ while if one ls charged with positive and the 
other with negative electricity, they exert a mutual 
attraction. Electrical currents, on the contrary, a^- 
tract each other when flowing parallel in the same 
direction, and repel each other when flowing in 
opposite directions. The result Is the same whether 
two different currents or two portions of one current 
are experimented on. 

361. Attracting a.n.d Reffu.ing Wirub. —The 
instrument, represented in Eig. 1^9 is designed lo 
exhibit the attractions ami repulsions of currents, 

I vvn wooden Houghs lor containing mercury arc 
£i ip ported Opposite in one another, each being divided 
info two oblong ceils by a partition in the middle. 
EanEi nf ihe fnmi 1 porlions of mercury thus insutated T 
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remain 


Js connected by means of a wire projecting into ttv- 

cel]* with one of the seraWHJupS fixed m the erida 

1HJ of the troughs, Thu 

'joints of 
■ 

angular wires, xl *hiu 
3, rest in the opposite 
compartments of the 
troughs. This mode 
of support allows the 
wires to bo placed 
nearer to or farther 
from each other, at 
pleasure, still 
jng parallel. mese 
wires ere balanced by 
two brass baits, & h t 
attached to them be- 
low, which » rp ——*■ 

Me of being raised or depressed by means ol 
cut on ilie wire; they may thus be so adjuster: mat 
the wires will be moved from their vertical position 
&ht force, their upper portions rocking 
om unr.h other, without requiring 
points of support. 

36o. Cups L and FI, being united by a cinjjjper 
Vi im. connect cups L) and F with the galvatiic bat- 
^ rri '" enrmut will now traverse A and O in 
uu ^w*iuiij Lip wing in the same direction in both, 
and they will be seen to incline towards each othen 
The motion is slight, bm may be made considerable 

by breaking and renewing the circuit in correspond- 
20 
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ence wills I heir oscillations. The same effect U 
produced by muting D with F t and connecting C 
and R with the battery, If a powerful current is 
employed, the wires still attract each other when 
sepEirated to a considerable distance, by moving the 
polls is which rest in the mercury to iho farther ends 
of ihe cells; with a feeble battery, the wires should 
bo placed near to one another* 

3dij, 1 jet the cup 0 now be united with I), and E 
and F be connected with the battery. This will 
cause rhe current to flow in opposite directions in 
the iwo wires, and they will recede from each other; 
the extent of the motion may be increased, as before, 
by alternately opening and closing the circuit. Gup? 
0 and D may be connected with the battery with the 
same result, E and F being united by a wire. 

3fi7 The current, instead of traversing the wires 
in succession, may be divided into two portions by 
uniting C with D, and E with F, by two wires, and 
then connecting the battery cither with 0 and F or 
D and E. In this case, the two portions of die gup- 
vent flow in I he same direction in A and B, causing 
them to attract each other. By uniting C with > 
mid 1> with F, the currents in A and B dnw in 
contrary directions, and the wires exhibit a 
repulsion. The. movements produced by a divide 
current are feebler than when it traverses Ihe wires 
itl succession, unless .he battery employed i« • 
powerful that one of the wires singly d «* ^ 
L.W-ey the whole of the electricity sopped *>* 
tidS The* attractions and repulsions are so 
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limes called tnng^neiic, lha two currents, when flowing 
tidt 1 by sitlfi, acting upon each ulher hlcc iwr.i mno¬ 
nets presented end io ehd T In fact., if Iwd si cert 
pieces ol troll win? be suspended end In end, and at 
r j E hl angles to the coca ducting wi res T ihe magnetism 
induced in them by the currents (see § 25-1) will 
cause them to esJlibit similar attractions and repul¬ 
sions to those of the wires themselves. It is, how- 
ever, preferable to regard this peculiar act ion as a 
primary one; it being highly probable that the po- 
L; L rity of even a steel magnet is due to electric cur- 
rents circulating within its substance. The mutual 
lictioiia of two magnets, oi 1 of a magnet and a current, 
would thus be secondary efforts, depending upon the 
attractions and repulsions just described. 

3fi9. It is not essential that the current should 
traverse metallic wires in order to produce these 
effects. Two streams of machine electricity flowing 
through a vacuum, or even through the air, exhibit 
the phenomena very satisfactorily- The attract ton 
of currents moving in the same direction may be 
shown by the following arrangement : Oimneet the 
inner coatings of two Leyden jars u dh 
pnsitivc or negative cruder of a common <^ tr,t 
machine, their onto, coatings heing f' 

fic,cntlv from each other to prevent the p^sageo 
8imrk between them when the jars are Jis<* 
the mode about to he described. With ifse 


coaling of cadi jar is counce 


tct ] a wire having one 


end free. These ends are left free for the pul''*** 
D f being placet! on a card over which the c arge 
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in be jfassed, 'Hie cumraou enamelled cards should 
be used, as they receive a datk-colared and perma¬ 
nent mark from the passage ol the spark ever their 
surface A third, wire, attached to the discharging 
rod, is also to rest cm the card, at such a distance 
from the other tivn wires* that the sparks from the 
jcirs may be able to pass. The ends of the wires 
proceeding from the outsides of the jars should he 
placed a quarter or a half of an inch apart, and nearer 
to one another than to the tbit:! wire, which is to be 
equally distant from both* so that two straight lines 
drawn from them lo the third wire, would form the 
letter V. Tho jars being charged (during which 
process the exterior coatings should, of course, he 
uninsulated), arrange the points as directed, and 
bring up the ball nf the discharging rod to the con¬ 
ductor. Tho inner coatings being connected, and 
the outer ones insulated, the current is obliged to 
divide into two portions as it proceeds from the point 
attached to the discharger to those in connection with 
the outsides of the jars. The two sparks will thus 
pass simultaneously over Lhe surface of the card T atid, 
were they not n Heeled by each other, would leave 
a mark m the shape of the letter Y- It will be found, 
on the Contrary, that the track lefE on the card will 
bo more or less in the form of the letter the two 
currents noalescing in their passage over its surface. 
Tho re a olt will he the same, whether the jars ace 
charged positively or negatively on the inside. If 
the wire connected with tho discharger is placed 
under ■ihe Cfird while [be cithers are on the upp^f 
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al ac T thcwml will I'c jtftfrtfftW. . nr " l' 1 ™* 

|,y |lie | message of the clcvmcOy. 

37jJ. The exjieritfK'iil may he vm'icd, by omi- 
t]ec img willi Hie clipcluiigfrg mil « wire wlmsu end? 
D13 y i^ih reS L on the Curd ftl Itie sjmc from 

each other as tliat between I he two wires attached 1 1 > 
die exterior coatings nf (he jars. The two sets t.f 
jKjiuis being arranged parallel to each other, and their 
distances properly adjusted, (lie two currents will 
remain separate during the whole of their passage 
over die card | and it will be seen by the marks 

which (hey leave, that, instead nf proceeding in 

: - ■ 

straight and parallel lines, they form curves whose 
convexity is turned towards each other. The cur¬ 
vature of the lines is greater in proportion to their 
proximity; but if the points are placed too netyr 
together, both currents flow in one track, riot sepa¬ 
rating until they reach one of the wires connected 
with the outside of the jars. The resistance of the 
air and other causes often occasion a stream of elec¬ 
tricity to follow n very crooked path in passing over 
treat'd. Hence the Sines traced by the two current* 
in these experiments may ho irregular, though the 
tendency to converge is perfectly evident. 

37U Gostaactiho Helix. — The mutual nitrac- 
lion between d liferent portions of lire same current 
moving in the same manner, may lie rendered evi¬ 
dent by the instrument represented in Kig. Ilifl. A 
TtVirCj. coiled into a loose helix, rs supported m a 
viij'tnra! postlLoii by a hrft &3 pillar connected i? 1 l 

fine of the screw-enpa on the base board. The lower 
SO * 
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efid r ' f ' the 1 1 elix dips into mercury contEiiited In a 
glass clip %viIh a metal bullonr, by means of which 

lfifl the mercury is brought 

nJin connection wUli 
tin other EOL'elv-cup, 
When the buttery is 
applied, the portions of 
the current traversing 
the different turns of 
the helix of course flow 
parallel to each other* 
and in the same direc¬ 
tion. Their mutual 
if#T| attractions cause the 
turns of the helix to 

approach each other, shortening it sufficiently to lift 
the end of the wire out of the mercury. This 
interrupts the current, and Elio helix is lengthened 
again, by the elasticity of the wire composing it, 
producing continued vibration. A spark is seen iu 
the glass cup at each rupture of contact. 11 m 
lecessary to adjust the quantity of mercury so dint 
ihe wire may he raised out of it when t ic cm 

shortens itself. . y . 

37’2 \ bar magnet passed partly within t e 

os in Fig. IU, causes a more 

One pnle of a O-ma^iict. or an llflF1 h ^ P r the 

same M. If n bar <*** 

same lmi^th ns lielix, ss „j („.](.iv 

the MM "f . cental, ^r iS na mo- 

t1 » coi.lre, White near the centre there 
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incut, the influence nf tbe magnet maintaining sL in 
a stale of rest. When an iron bar is introdltced s it 
Fur. n>i P is magnetised by the 

current in tls+? helLu, 
and exsrtft the same 
influence a?; the steel 
J magnet. The action, 

on each turn of iba 
c": I ^ 1 helix is the same as 

£- |Rj 01 with Dc In. Rive’s 

1|§ [ Ki'iS, (4 186-] The 

I direction of the cur- 
St®! I rent determines in 

j—^ j which direction the 

steel magnet must he 

O JU®1 introduced;, in order 

“ ®®9il that the helix may 

I mrrtgmr n i contract and break the 

circuit. 


373. Er.rccTHO-D rastic RbvolTOO Com —The 
mutually attractive and repulsive action oi currents 
ltifli'y be made to produce rotations analogous to some. 

of th. se strictly called elect ro-magtietic; t* ii» (liG 
instrument represented in Fig. 1B3, vhioh consists 
of a circular coil of insulated wire, H fi^ed to Tor-iie 
on a vertical axis within a larger one. A, ril ^ r3,ll,J 
oil a brags pillar. The inner coil lias a pole ■ 
fixed lo its axis of motion lor the purposyof rcvur.t = 
the current twice in each revolution. The cicrre , 
muy traverse the two coils in succession, or ^ 
divided between them, but its dtrecLiun nmn 
changed only in the interior one. 
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371. The inner coil tieing placed n( rj K ht angles 
to the Oilier, and (lie cups on die yatid connected 

pig. 1U2. "' ith tlle g^vanic ballcry, the 
faces of each 

Exhibit not 1 

like those 

-- --■" "ITfCO Xt-JXIg 

(4 185 )s a-nd B is obliged to 
tnnkc. a quarter of ti revolution in 
order to bring its north pole 
within the north pole of A r 30 as 
to make their directions corre¬ 
spond. As soon as it reaches thin 
position, the current h reversed 
by means of the pole-changer, 


aud its south pole now being within the north pole 
A, ]t continues to move on in the same direction. 


The motion, in this ease,, depends upon the same 
principle as those nt Lhe wires in the instrument 
represented in Ftg. 159 j but ei is mnre convenient 
to refer them to the polarity exhibited by a current 
flowing in a circle, as was done in describing the 
Revolving Coil, (Fig, 69.} 

d75. It is, however, easy to explain the retrain lion 
wiih direct reference to the mutual action of the cur¬ 
rents. As those circulate in the same direct ion in 


every cotivnlin imt of each coil, ihoy may be regarded 
os two single circular ctirreiits. Pfow, suppose (he 
current in A id bs oscenLjing by its left side ami 
deseem ling hy h^ right vide. If U ia placed at rich* 
angles in A, with ihn current descending iti 1 lie side 
towards the spectator, this side will bo attracted by 
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il,o r ig(ii side of A, and mpetled by ilm left, The 
farther &ide of ii on die contrary, will he repelled by 
ibo right side of A, and attracted by its left side. 
These forces conspire in bringing the lwo coils into 
the same direction ; when, the current being reversed 
by the pofe-changer, each side of R is repelled by 
that side of A which is nearest, and the motion is 
conltuned hi the same direction. 

37U Electro-Dv-namio Revolving Rectangle, 
■—Rectangular coils may be used in place nf cn- 

Ci.il nr ones, with l he same result, as 
in the instrument represented in Fig. 
I63j which is analogous to the one 
described in § 193. The inner rect¬ 
angle revolves in the same manner 
as the coil B hi the instrument Last 
described, and the rotation is more 
rapid than with the circular coil. 
In consequence of ihe width of the 
rectangular coils being less than their 
height, the sides of the interior one 
are near those of the other during 
the whole revolution. This cir¬ 
cumstance h the occasion of hs greater speed, 

377. Instudment for showing rm: Revolution 
of "Mercitrv, — The instrument represented in Fig. 
Ib'h is designed to exhibit the revolution of mercury 
within a helix. The mercury is contained in a brass 
1 up, within which is fixed a small watch crystal. 
The brass is covered by this, except nt the upper 
edge* where a ring is exposed, which is amnJgomatedli 
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+ril3f; ling is in tncmllii' emmcelion wiih nn <> of 
ilsu screw-cups on the base board. Surrounding ibe 
1G4. mercury cup is a helix, 

one oi whose ends ct.ni- 
nerts with ihc remaining 
sereiv-cup. Iiu oih ef tjiul 
is left free, so as to he 
inserted into the shallow 
cup, An iron cup, with 
its rim amalgamated t and a watch crystal seen red 
withirt it, may he substituted for the brass cup. The 
movement of the mercury is then more rapid, us 
the influence of the iron, which becomes nil electm- 
matrueL aids that of (he heliv. 

378. Sufficient mercury being introduced, and the 
baitery connections made, insert the free end of the 
wire into the mercury. 'The current now flows hi a 
circular direction in the helix, hut in the mercury it 
passes from the end of the wire to each portion ol 
the circumference of the cup in the direction ol a 
radius. The reaction between the radiating sod the 
circular current^ causes the mercury conveying the 
former to revolve around iho point of the wire, that 
he dig the centre from which the currents radial e. 
This rotation is rapid, and produces sufficient cen¬ 
trifugal force to make the mercury hollow uj du 
centre. As the end of the wire is thus uncovered, 
the. current is interrupted and the revolution censes. 
When the mercury returns lo its level, the current ^ 

renewed, to be f^ain suspended as before ]r ’ 

rotation is rendered more visible by putting a drop 
m two nf muriatic acid on the mercury. 
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379 . The circular currents in die helix. may !*> 
regarded ns made up of shim reel! linear currents, 
each of which flows at right angles to ihe radius of 
the helix. Confining our attention to the: he lion of a 
single one nf these currents,^it will be seen that two 
only of those passing through the mercury are par¬ 
allel with it. Of these, otic is moving in the same 
direction, and is attracted; the other, on the opposite 
side of the inserted wire, troves in the reverse direc¬ 


tion, and is repelled. These two forces conspire in 
giving a motion of rotation to those portions of the 
mercury which are acting as conductors. File two 
radiating currents which are precisely at l ight angles 
to the rectilinear one, and also all the oblique cur¬ 
rents, are attracted and repelled by the reel this ear 
current, in such a maimer that they tend to place 
themselves parallel with it. As the influence of 
every portion of the current in the helix urges each 
of the radiating currents to move hi one and the 


same direction, a iapid revolution oi the mercury 
conveying them is the cense queues. The rotation 
of lire mercury mentioned in ^ SSS, is produced in a 


similar manner with that obtained ill this instrument, 
3BQ. In connection with the subject oi the at 
tractions and repulsions of currents, it will be proper 
to give a slight sketch of the Jbllectio-Dynamic Theo¬ 
ry of Ampere. This theory ascribes rhe actions ul 
currents upon each oilier, of magnets upon 
other, and those exerted bet ween currents and tnag 
nets, to one and the same cause, the mutual jtfT, ' Lf 
lions and repidaions of electric currents. In a 
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Mini; net. the current* are regarded ns circulating , D ,< 
uniform direction, at right angles to the nxis uf the 
mag lie r, around the elementary magnetic particles 
Ul), forming closed circuits* The resultant ac¬ 
tion of such n system of currents would be the same 
as that of a series of currents flowing round the 
circumference of the magnet at each portion of its 
length and at right angles to the axis. This assimi 
lutes the action of a steel magnet to that of dm 
electromagnet^ with the current circulating in kg 
helix, and to the action of the helix itself. How 
such elementary currents are excited and maintained 
within the substance of n good conductor of elec¬ 
tricity, like steel, has not been ascertained, It is 
supposed that the currents are flowing at ail times 
around thu particles of every body susceptible of 
magnetism, but that they neutralize the influence of 
each other, being turned indiscriminately in every 
direction. By the process of charging, die currents 
are brought into a uniform direction, and magnetic 


power developed. 

381. Ampere regards the magnetism of the earth 
itself as due to electric currents circulating w ithin 
it, from east to west, in pin ties parallel: or nearly 

lo the magnetic equator. These currents are pret' 
ably in great part ihermofilectric, due to ihe action 
of solar heat on successive portions of ihe surfact5 
but there nro also many circumstances favorable to 
the formation of galvanic circuits in the lute liar, 

382. The theory of Ampere affords a simple 
explanation of the tang&ntial action of a vLirre]ii, 
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removing the apparent anomaly with regard in the 
direction in which the fbtC« is exerted* When a 
conducting wire is brought near a magnetic needle 
and parallel to it* the current ill the wire ifl flowing 
at a right angle to those in the magnet. In this 
position, their mutual action is the same as that 
described in 37ft. The currents in the needle tend 
to arrange themselves parallel to that in the wire; 
mid to effect this, the needle, if free to move, turns 
itself at right angles to the wire. The cun tinned 
revolution of a conducting wire around a magnet, 
and of the magnet around the wire, depends upon 
the same principle as the rotation of one current 
under the influence of another. By substituting a 
he] is: iu place of the magnet, the revolutions would 
occur in the same manner, on transmitting Lhe current. 

383. When two helices, in which currents are 


flowing in the same direction, are placed end to end, 
they attract each other like the individual turns of 
the coil represented in Fig. 160. If one of them is 


turned round so as to present its other extremity to 
the first, repulsion is exhibited, in consequence of 
the opposite directions of the currents, Tn two steel 
ma * net5 > l^nted end to end, the currents, accord- 
mg I* Ampere r theory, act in the same manner aa 

c&e in the helices, and tile poles attract or repel 
one another on the same principle. 

"r now proceed lo consider the inductive 

artKS „ ° ( currents, taking first in order (hose phe¬ 
nomena which are referable to the induction of a 
?urreni on it^J When the poles of a small g* 
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Ta,,lc buttery, consisting a/ a single i>H i r of p | Me% 
silt'll as Smees, or tins sulphate of copper buttery, 
are connected by a copper wire of a few inches in 
length, no spark is perceived when the connection is 
either farmed or broket], or at most a my faint spark 
at the moment of opening (he circuit j but if a wire 
forty or fifty fast long is employed, though no spark 
is seen when contact is made, a bright one appears 
whenever the connection is broken by lifting one 
end of flic wire out of the cup in which it rests. 
By coiling the wire into a helix, the spark becomes 
more vivid. 

3S5- The most advantageous length for producing 
the spark depends upon the diameter of the wire, and 
also upon tho quantity and intensity of the battery. 
With a wire one sixteenth of an inch in diameter, 
mid a single p&ir of Smctfs, or the sm-.itI sulphate of 
copper battery ? a length of 50 or 100 feet will prob¬ 
ably give the best result. An increased efleet is 
obtained by employing a longer wire, of greater 
diameter, if a battery of higher intensity is used, 
such as a single pair of Grove's, the length of the 
wire may be still further increased. The greater is 
the quantity of the battery, the larger or shorter 
must be the wire, in order to transmit the whole 
current, and obtain. I ho brightest spark. This p tV 
culiar action of a long cun d no tor, either extended or 
coiled into a helix* in increasing the intensity of the 
current from a single, galvanic pair, al the moment 
when it censes to How, was discovered by Professor 
Henry, in 1B31* 
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386 With a wire two or three hundred foet long, 
ex fi ]i F ht shook may he felt at the moracm of op^iiiiig 
the circuit, if its ends, near their connections with 
the [KileSj are grasped with moistened (lands; with a 
sJiorter wire, sit neks may he obtained through the 
longue ; their intensity increases until a length of 
five or sis hundred feet id attained. A single pair of 
p| steS gives no shock directly 3 the peculiar and con¬ 
tinuous sensation excited in the tongue when the 
current from a single pair is made to pass through it 
not being celled a shock. With a battery of small 
size, nr consisting of a number of pairs, greater 
lengths may be used with advantage for the shock, 
as welt bs for the spark, The maximum effects of a 
small battery are, as might be expected, much in¬ 
ferior to those of a large one. If the requisite lengths 
of wire are exceeded, the effects are lessened. 

38T. The brilliancy of the spark is greatly in¬ 
creased by employing a ribbon of sheet copper coiled 
into a flat spiral, instead of a wire. A description 
and figure of this instrument have been given m 
^112. The spiral being connected willi the bat¬ 
tery, a brilliant spark will lie seen, accompanied by 
a pretty loud snap* whenever contact is broken J arid 
if l wo metallic handles are attached by wires to the 
cups of the coil, and held in the hands, a slight shock 
will he Fell. If the battery is? in feeble action, the 
Shocks may be perceptible only when passed Eh rough 
ilie tongue. Mo shock can be obtained by inter- 
poking the body jij the direct eii'coJt with die cod, so 
dial ihe battery current uiny traverse ilicrn in *no 
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cession; ns the electricity supplied by a single pat 
of plates Is of too low intensity to be transmuted tn 
sniy considerable extent, by so poor n conductor M 
Lite human body. Professor Henry was the first to 
employ coils of metallic ribbon for obtaining spaff[s 
ami shocks from a single pair of plates, 

388. Clock-work Emictrotome. — F or the p Ur _ 
pose of interrupting the circuit rapidly, in either a 
long wire or a spiral, the instrument represented in 
Fig. lh£ is very convenient. In the cut, it is shown 

Fig. 165. 



in connection with a ribbon spiral and a single pair 
ol Grove’s batLeryv It consists essenji ally of' a bent 
copper wire, which, by means of clock-wo He set in 
motion by a spring, is made to vibrate rapidly. dip¬ 
ping its ends alternately into two glass cnps r intended 
\o Co u lain mercury. The spring is wound up by 
turning a milled head. The glass cujsS are open *u 
the bottom, to allow the mercury to come in contact 
with the brass pilbinj into which they are cemented 
These pillars are both connectol with one ol fho 
*crcw-cups tm the base hoard ; the other screw-cup 
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cominumc&t&S wiih a brass crip for holding mercury 
cn the Lop of a third pillar. Into this dipa a veFis¬ 
cal wire attached to the vibrating wire. Sulhcionl 
mercury must be pul into the brass cup to Kf^p the 
end of the vertical wire covered, and enough into the 
^lass caps to allow one end of tire vibrating wire to 
leave the mercury in tts cup a little before the other 
end dips into its portion, 

c!89. The clock-work electro tome may be ad-* 
van tag coi i sly used in connection wji.h many of the 
instmmeiiU for affording sparks and shocks, which 
will be described subsequently. The current must 
be transmitted through the two instruments in suc¬ 
cession, by connecting one of the screw-cup® with 
one pole of the battery, and the other sere u r -cup with 
one of those attached id the spiral or other piece of 
apparatus, the remaining cup of which is to rom- 
* municRle with the other pole of the battery. It is 
better to break the circuit mechanically in this way, 
when it Ls desirable to obtain cite best possible sparks 
and shocks, rather than by means of any interrupting 
apparatus worked by the b&Uery itself, ns a consider¬ 
able pari of the power of the current is then expended 
in giving motion to the interrupter. 

On tucking connection with a Hat spiral, 
in the maimer slmwu in Fig, 165, and turning die 
milleil head to put the vibrating wire in mo lien, a 
brilliant spark will be seen at each rupture ofcontact, 
accompanied hy a loud and causing combustion 

ol the mercury :ii the point where the spark occurs- 
With a battery consisting of a few pairs of plates of 
2 ! * 
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largn size, the size of the sparli will he gently in- 
meased, and the snap become as loud as Hie report of 
ei Leyden jar The shock will also pretty strong, 
mid may bo increased by covering the mercury iti 
the glass cups with a stratum of oil. A shock may 
be obtained, especially when nil is used, on closing 
the circuit eis well as on opening it, though inferior 
to that given in the latter case 5 a faint spark is also 
sometimes seen when the wire dips into the mercury. 

39 L The requisite length and thickness of the 
GO pper ribbon to give a. maximum result depend upon 
the size of the buttery employed. With spirals ol 
considerable length, even if the copper be pretty 


thick, two or three pairs of plates are better than 
one, as the metal opposes some resistance to (he pas¬ 
sage of a current of low intensity. A ribbon spiral 
of moderate length interposed in the circuit el a 
compound battery, consisting of a considerable ri Lim¬ 
ber of small pairs, produces scarcely any peculiar 
effectj while a coil containing three or four thousand 
feet of fine insulated wire will give an intense shock, 
though not a very brilliant spark, under The same 
circumstances. The higher the intensity nftheec- 
tririty and the smaller Us quantity, the less is 

requisite in Urn metallic conductor, atid the 

greater may he its length. 

392 The sparks and shocks given by nng ^ire 
and by spiral, «n> ^ U. ,r, 0 „ t iary cun ^(3 u,ducej 

in the metallic condor at the *,>**»* * * 

",A Aavne the «ttuiL Tbeir 


* 
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which, in this connection t is called the primary cur• 
rmt. The phenomenal belong to like same class nui 
those presented by the secondaries indneed in another 
conductor placed in the vicinity of the one which is 
conveying the battery current, 

393. These secondary currents may be separated 
from the primary by pi act tig a second flat spiral of 
copper ribbon ovee the one through which the bat¬ 
tery current is transmitted, as represented iu Fig. 
166, Two wires being connected with the cups 


Fig. m* 



belonging to the upper spiral, nib their ends to¬ 
gether while the circuit through Lhe lower one is 
rapidly broken. Sparks will be seen ; a.nJ slight 
shocks may be felt through the fingers, or by placing 
the, wires in the mouth. When the ends of the 
wires are joined,, the sparks and snaps given by the 
spiral connected with the battery arc considered?? 
diminished, and no shocks can be obtained rom 1 - 
394. Connect the cups of the upper ceil with a 
delicate galvanometer, such as that represented m 
Ft®, 39. Whenever the battery circuit is onciaj --etea 
through the lower spiral, the magnetic needle is 
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itelkcted to a considerable] extent, bnl immediately 
returns In [lie meridian, indicating the flow of a 
momentary current through the wire of the galva¬ 
nometer. On opening the circuit, a similar transient 
deflection occurs in the opposite direction. There is 
no deflection white the battery current is flowing 
steadily. Care should be taken that the galvanom¬ 
eter is placed at such a distance from the lower 
spiral, that its needle nmy be unaffected by it. The 
spiral rs able m deflect a delicate needle at a con¬ 
siderable distance, in (be manner described in $270, 
and if the galvanometer is found to be at all affected 
by making and breaking contact with the battery, 
when unconnected with the upper spiral, it must be 
farther removed, 

395. A sewing needle will be magnetized if placed 
wkhin a helix of small internal diameter connected 
with the upper spiral. The polarity produced by the 
current which attends the completion of the circuit, 
is the reverse of that communicated by che one 
attending its interruption, if both currents are al¬ 
lowed la act on the needle, it acquires little or no 
magnetism, as they flow in opposite directions, and 
neutralize each Other’s influence. The helix should 
consist of a single length of wire, wound so as in 
lorsn eight or ten layers of coils, to Enable it to be 
used with currents of considerable intensity* Its 
power will be grealsr if Its,internal diameter is very 
small, 

39fl, As was stated ini 3A2, the momentary waves 
of electricity excited by electro-dynamic induction iu 
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a conductor conveying a current, or in a neighbor¬ 
ing one, ate termed secondary currents. The wave 
which accompanies the dosing of the circuit is termed 
the initial secondary* and flows in the opposite direc¬ 
tion to that of the current which induces it. The 
oilier, which follows the opening of the circuit is 
called the terminal secondary, and flows in the same 
direction as the inducing current. These currents 
were discovered by Professor Faraday, in 1831. 
They are, probably, occasioned by the disturbance 
of ihe natural electricity of the wire by the influence 
of the primary current, 

397. In Fig. Ifi7, a coil of fine insulated wire, W, 
is represented placed over a flat spiral. A* one of 


llg. 167. 



whose screw-cups is connected by a wire with the 
-np P, attached lo the platinum plate of a single pair 
uf Qrove’9 battery. A wire from the cap Z, be¬ 
longing to tha zinc pliUtij is drawn over a steel rasp 
resting on the other enp of the flat spiral r for rise 
purpose of breaking the circuit rapidly. 

398, Th<? ends of the wire coil, W h being fitfed in 
the screw -c tips ol []jl> metallic handles shown m rim 
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c» t , shock, will b« ft|. When lhefie ^ 

Brasped m the hands, an d the wire tomiecled wilh y 
drewn over the m sp . I„ order to ohlah , ^ 

and ferwifna/ shocks separately, the current should 
be broken, not by menus of Hie rasp, but by □, 
cup containing mercury, into which one of the bat¬ 
tery wires can be dipped at pleasure. The mercury 
should, of course, be connected by u wire with one 
of the cups attached to the flat spiral* 

399. When a battery of a single pair of plates is 
employed, the initial secondary is much inferior in 
intensity to the terminal, and consequent]y gives a 
feebler shock. Professor Henry discovered that the 
intensity of the terminal current is very Little in¬ 
creased by adding to the number of pairs; the slight 
increase which occurs is due to the greater quantity 
of electricity transmitted by the ribbon spiral, when 
the intensity of the battery current is increased. 


With the initial secondary it is different; every ad¬ 
ditional pair is found to raise its intensity, so that 
with about ten pains. it equals.; in lids respect, the 
terminal, and with a larger number excels it- The 
initial shock may rdso be increased, though not m 
any greaE decree, by employing a shorter flat spiral, 
t for instance, one fifteen or twenty feet in l^glh, 
iih a single pair of plates. In quanii^ ^ indicated 
by the galvanometer* the two secondaries are equ , 
those of the wire coil beifig inferior in dais re spec 

.r 

,„ r r wire, idMJNt nne-fiflietll of 9,t 


&s 

¥1 


4ufi. 


The mi 

f: ■ r 1 flf <’f 1 
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inch in diameter, wound with thread; the layers a™ 
firmly me n led together by shellac * careful m 3 ula- 
tton being requisite, in consequence of the length 
of the wire and the high intensity of the current 
obtained. Where a small battery is used, this length 
of wire is unnecessary, as the shock given by it is 
scarcely greater than that from, a coil of one thousand 
feet With a larger battery, the longer (me will be 
much superior, A sewing needle may be magnetized 
by the currents front z± long wire coil, as well as by 
those from a lint spiral If the wire is fine and i r ery 
long, this elf act will be diminished. 

dOli Instead of flat coils, long helices of insulated 
wire may be employed for obtaining the secondary 
currents, though with less effect when not aided by 
magneto-electric induction* Several of the magneto- 
electric instruments, which will be described under 
the next head, may be used for this purpose, the iron 
bar or bundle of wires being withdrawn from Lite 
helices, A description of one (the double helix fli-d 
electro tome) may properly be introduced in this con¬ 


nection.- 

4112. Double Hems; unit Electrothmf.. — fn ,fl13 
instrument, represented in Fig-1«8, ih* dollbie ' K '[ s ' 
a a, is confined to the base hoard by three brass 
The inner helix is comprised of several stratus 
large insulated copper wire. The similar em 
lliese stniuds at one extremity of the helix Jjrf 
necicd with the screw-cup Their other ,nts 

anldered in the middle brass baud, which is ^'1- 
piumilcd by a brass Cup T e i l" nr hoUmfi weren^* 
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these bands arc 
responding to c. 


motion b\ r a concealed spring, is made to dip its ends 
mto the glass cup^ G, which tire to 
rciJiiai:i mercury- The cups being open at the bot¬ 
tom, the mercury is brought in connection with tl]e 
^Ltier brass band a. upon which they are fixed. Moth 
Is arc connected with a screw-cup 0 % oor- 
bnt not seen in the cut, A second 

nci ix. consist vtfe of about two thousand feet 
1 m 

insulated wire, encloses the one just desen 
in mi bled from ii ; its eiids are soldered to 
t“ips to which the handles, se^n at B. fire attach fO- 
403. The crips c and c' being connected with ilia 
pulva iic bali^ry* the current will F 3lSS through rZ,e 


2S2 n avis's waifual* 

Into this cup descends a copper wire attached to ihe 
wire w w } which, by means of clock-work set 

fS#. litt- 


(C) Jeff Behary 2019 


258 






























EUtrF L E 


II K L 1 X A N U F,LK(] 1 11 O TilWIt* 4i*4 




inner Kelts whenever cither end of the wire w w 
dips into the mercury, which should stand at such 
n height in the cups that boll j extremities of the wire 
shall not he immersed at the same time. By turn mg 
the milled head, the spring is wound up, and the 
wire is made to vibrate rapidly. When cither end 
leaves the mercury, the flow of the current is inter¬ 
rupted, and a bright spark is seen in the cup. If the 
handles are grasped with moistened hands, strong 
shocks will be felt whenever the circuit is broken. 
Introduce imo the helix a brass tube, and the spark 
becomes small and the shock feeble; if the tube is 

sawn open iu the direction of its length, it no longer 
produces these effects. 


404. Wfieii uti iron bar or a bundle of soft iron 
wires is introduced into the helix, the brass tube 
be,ng withdrawn, the brilliancy of the snarks and ihn 





r |Haulity in a 
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The shirks obtained when the body is im r > 
duceil into the circuit nf a voltaic battery of a COfl . 
siciprable number of pairs, without a coil, appear to 
lit* dufl to secondary currents induced in the baitery 
itself. During the uninterrupted circulation of the 
galvanic current through tile body, little or no effect 
is perceived ; but at the moment of either opening or 
closing ihe circuit, a shock is experienced. When 
the series is very extensive, a dull pain is felt during 
the continuance of contact.. The primary current 
has sufficient intensity to traverse the body, though 
riot to give shocks, and doubtless induces initial 
and terminal secondaries when it commences and 
Ceases to flow, 

407. A flat spiral being iti connection with the 
battery, let a fine wire coil be placed at a liule dis¬ 
tance above it; shocks may now bo obtained from 
the wire, but their intensity diminishes in a rapid 
ratio as the distance between the coils is increased. 
With the arrangement represented in Fig. 169 p 
shocks through the tongue are readily obtained when 
the wire coil is a foot or two above the other; and 
the distance may be still further increased by using 
a larger ribbon coil or a more powerful bat I cry. 
This furnishes a convenient mode of regulating 
intensity of the shock at pleasure ; the same rHe^t 
is produced when one coil tins upon mje other,, by 
Vi ding the wire eoi! from its central posit inn more or 
less beyond the edge nl the flat spiral. The sht 
are in any case much increased by welting 
| ,,H* officially with salt water. If. however, me 
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shocks varied, £ S - 

f| m fir i [ I l y of I ho secondary current ,i& W y smtdl, Lite 
sflF>Ijk lessened by .mproviug the guikUicli i»g power 
nf the skin. This may happen when th« secondary 
ooii consists of very fine wire aitd the battery cur¬ 
rent is feeble. 

IDS. The intensity of the shocks diminishes r*p- 
idJy us the wire coil is raised from & horizontal, 
position into an Inclined one; and when it reaches a 
vertical position, its edge resting on the ribbon coil, 
they are im longer felt. Similar phenomena are pre- 
sen Jed when the fiat spiral has a sufficiently large 
central opening to allow the wire coil to pass within 
it; no shocks being obtained when their axes are at 
right angles to each other. If the diameter of the 
wire coil is considerably less than that of the open^ 
ing T and it is placed in a horhsrmta] position within 
the spiral, the shocks are somewhat stronger when 
it is near the side than when in the centre. 

409, The interposition of any good conductor of 
electricity between the fine wire coil and the one 
/%. i£J£t Connected with tFie bat¬ 

tery nearly neutralizes the 
shocks. TFie coils being 
arranged as represented in 
Fig. 169, interpose a slip 
of wood or a plate of glas^ 
between A anti IV, and 
the shock will be the saint: 
as if air oJi*y intervened. 
This will be the case with any non-cotidnctor ol elcc- 
trieijy, Now, interpose a plate of metal, for instance. 
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lead or zinc, one ten Hi of an inch thick, „,id M broad 
as the coila. The shook will he so much reduced a* 
to be scarcely perceptible, if the interposed 
is broader than the coils, the reduction in the shock 
is still greater. I he magnetizing power of the cur¬ 
rent is also lessened, in respect to hard sled - tints' 
a sewing needle, placed within a helix, will b a but 
feebly charged. A certain thickness of metal j 3 rG 
qmred to produce those effects, as several sheets of 
tin foil may be interposed without diminishing the 
shocks in an^ appreciable degree 

410. The interposition of a metallic plate does not 

prevent the occurrence of the secondary currents, but 

causes a great reduction in their intensity. That 

the quantity of the current is not affected, may be 

shown by connecting the ends of the upper coil 

especially if it be a ribbon coil instead of a wire one’ 

with a galvanometer. The deflections will be the 

same whether the plate is interposed or not, provided 

the distance between the two coils is not altered; 

but when the plate is of iron, the deflections arc 
somewhat diminished. 

M represents a metal plate, from 
' 1,c a S ''P ’ s cl,t out in the direction of a ratlins, 

! " L eitel *ding to the centre. When such a plate 
!S '"^Tosed between tbe coils, the shocks are not 

a PSteened. Instead of a metal] io plait?, interpose 
a Hat spiral between the battery coil and the wire one. 
m dim Hint i on of the shocks will be perceived. Now 
connect the cups ol the interposed coil bv O Wire, 
and the intensity of the shocks will he even mom 
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reduced than by a plate of metal. Win never ihc 
shocks we dmuiiTslied, the brilliancy of the sparks 
given by the battery spiral are also lessened Lo tomo 
ejcieutr 

412. Secondary currents may abo be obtained* 
without breaking ihe primary cirduil, by altering Hie 
quantity of the battery current or (he distance be- 
tween the coifs. A rial spiral being connected with 
a single pair ol plates, place a second spiral of the 
same kind Etpon it. with its cups iu connection with 
a galvanometer. While Ibjb current is flowing stead¬ 
ily ihrmigh ihc lower spiral, no secondary is excited, 
and the needle of thv galvanometer ia unaffected. 
Now, lift one of the plates of the battery partly out 
ot the liquid. The morn cut the plate begins in be 
raised, the needle moves in the same direction as if 
ihe circuit were broken; the deflection, however, is 
not momentary, as iu ihat ease, but continues during 
lh e movement of the plate. Then, without taking 
the plate nut of the solution, which would break the 
u, ^» depress it ngaiii. The galvanometer will 

t icale a current in the opposite direction to 
™ former one. 

nppefcod'rrlm TTr ‘’ r<,fll,1!Cd by rais,T, 6 t!:B 
galvanic / ° Wer cue, through which die 

ST™," «»»-»- * m 

fiiwciiou to ,i'to o7, h fl °r s " iu ,h * ® amfl 

spiral; as it artr * current iu the ether 

T i h a | PI ^ Gl ^ “ Curroht il] th * 

"Pi** spi ra ! it rrv , 1,i5tcad of raising the 
>, ! he laterally from its 
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een(ml position p n the lower one with the same 
result. 

114. These currents produce a greater effect upon 
the galvai ometcr than those cxciLed by dosing and 
opening the circuit, as they are not momentary, but 
last as long as tlm motion continues. The more 
rapid the movement of the battery plate, or of the 
spiral, the more powerful are the secondary currents 
a? they depend upon the suddenness of the change 
in the Quantity nf the primary current in the one 
case, an 1 in the distance between the coils in the 
other. They are, however, of low intensity, and 
arc utial !e to afford shocks. The interposition of 
metallic plates or coils produces no effect upon them. 

41cs, His neutralizing action described in $409 
and $ 411, ia due to a secondary current excited in the 
'interposed metallic plate or spiral, which itself in¬ 
duces a rotary current iu the wire coil, flowing in 
an oppos te direction to the secondary induced iu it 
hy Ihe battery current, and therefore retarding its 
development, A tertiary current is a Iso induced in 
the brttory coil, which occasions the reduction iu the 
spatJ-: and shock riot teed hi $ 3 S3 mid $ 411. When 
tne tutei posed plate of metal is divided to i| Sce[] [re, 
no Btcoi dary is induced in it, Find it exerts no neu- 
tril.kin^ action ’ the same is the ease with the ribbon 
epual ir $411, when its cups arc disconnected. 
Similar iliencinema are produced by Hie introduction 
Tif a ini ,, aJlie lube into a wire helix, as described 

ill ^ Wr 

41 &. '.’hi^ fertinry cur j mil can 3 jh sepnmtetl from 


(C) Jeff Behary 2019 


264 









T E I! T I A A T t 0 II It F. N T 3 - 20^ 


Ifip secondary, and obtained by itself, in (lie following 
manner. A ribbon coil B (Fig. 170) being laid upon 















now 

r*n C 


/Vff- i?a 


|he coil A, through which the battery current is 
ransmuted, connect its cups with those of a third 
spiral, C, of the same kind, removed to a little dis¬ 
tance, so as to be beyond tho influence of the --- 
rent In A, The secondary current induced in t 
flow through C, and if a fine wire coil, W 

rang shocks may be obtained. If W is raised 

"f’ St ; 0cfcs are feU whet, it is at a consider¬ 
able height above C, 

41'- By placing a fourth ribbon coil on 0 instead 
° the wire cod, a quantity current it ill be obtained, 
aptt e of affecting the galvanometer slightly, and 
magnetizing a sewing needle placed jn a helix of 
snhst't' te , rr ' B ^ diameter. Let two fine wire coils be 

i, t™l! lh ° *“ aj>ira,S B and G ’ A secondary 

„i d ;,' Y currBI ‘ t will „ow bo obtained, which will 
- a erttary of miens!Iy in a third wire coil laid 

' ei ’ ab,in8 k *° atfotd "*«’■* or 

te tiary of quantity f„ a ribWll co jj, 

wire ™: R 3fC ° mt K P‘ r " f . B, is alone replaced 

. itlle or no shock can be obtained from Vt 
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the ijiiiiiLlify uf the secondary current furnished J y 
the wire cni] not being suliictout for Lhc producEum 
of a powerful tertiary, unices tt is passed 1 1 1 rc.i li u 1 1 m 
Conductor of many convolutions- ^o T oil lhc olIjuj 
J j-T.iid, if h hue wire coil is substituted for 0 only, uo 
tertiary is induced by it, or &i most a feeble one, the 
secondary current from 13 tied having stftfuu&lil bei- 
tensity to enable it uy overcome the resistance of iby 
long wire. The tertiary current, like the secondary, 
can be induced at a distance, and has its intensity 
greatly reduced by the interposition of metal bet weeu 
the flat spiral 0 ft: d the wire noil. 

419. The ten .. y currents may be conveniently 
obtained by cat. ig iLe secondary from a ribbon 
spiral to flow tl ugh the inner helix of the instrrc 
merit represented jii Fig. ItiS. or of almost any of the 
magneto-electric instruments, which will be described 
under the no si head. Thus, id' the wires attached in 
13 1 in Fig. 170, are fixed in the cups c and c* of (he 
double belix and deetroEome, strong shocks may be 
obtained from the tertiary current induced in the 
fine wire helix. The circuit through the inner coil 
should tint I hr; broken by the electrotome, as the only 
interruption wanted is that in the battery current. 
The shocks are increased by placing a bundle of iron 
wires within the helix, as Uhl inductive action of the 
eiirmiu is ilicsn assisted by that <j|‘ Lhe elec tro-mRir net, 
1^(1. Tmiary currents, like secfludarieij, are In¬ 
duced LolSi when the primary circuit is ojiened and 
wbem it is closed. The initial and terminal iertiariey 
bfllli flow ill (lie apposite dircciioiiH Lu tbe Carre' 
gliding secondaries. In fact, each secondary must 

fc * * 
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d(lWi two ternaries, one when it commetiee B; a „ d 
Mother when it ceases to (low; bill hi consequent 
0 f eJio exceedingly short duration cd the secondary 
itself- they cannot be separated as the initial at?d 
terro iml secondaries can ; add the current which j s 
obtained is only the difference between the t wo . 
This atcounts for the slight effect it produces upon 
the ealvanometer, while capabla of affording Rtani* 
shocks. The two ports may differ very milch m 
imfliisity, but, being equal in quantity, would not 
tiffed the galvanometer, did they occur precisely at 
the same ins taut. The needle, however, is f trs * 
deflected by the momentary wave induced by ihs 
commencement of the secondary, and, as soon as it 
lias moved a degree or two, is arrested by the 
wave due to iis eoasaticu, mid carried in the oppO’ 
site direction. 


^1* The effects of the interpositions described 
nt ^ 409 and § 411 may now be more fully explained 
he secondary induced In the interposed conductor, 
on opening the primary ctrcuii, itself induces a t*rti- 
in the wire coil at the instant of its corn men co- 
u .^ l ' ^ ows against the secondary induced hJ 

(lwf • battery current. When the secondary m 
»u the er P fISC ^ body ceases. another tertiary is excited 

mtmtt&r'- C »tl flou ,n & in J be some direction as ibc 
EdU> IQ , | - e Cri ^il amount of the current if 111,1 

ii* ^ t * U " s::ai3e entity is added at its endian 

™ l, ; t i!s 

l^obahEy in cnnscquenCO of tb' 


rapidity nf its dEFuEnpm^irit. 
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< 432 . &mmm mm* 0 «> E * B ._ Ilhaa . 
shown that a secondary current, though oll f 7 TOo _ 
mentary m u s duration, can induce a ternary n f 
considerable energy. ] t mighL therefore be e^JLfl 
that the tertiary womu produce a current of the 
fourth order; tins another, and so on; and such ia 
found to he the case. It j s only necessary to remove 
the tertiary out of the influence 0 f the secondary, in 
the same man Her as the secondary is removed from 
that uf ilie primary (set §416), in order to obtain a 
current of tile fourth order. The currents of the 
thudy fourth, and fifth orders were first obtained by 
Professor Henry, and two other orders have been 
since added. These currents progressively diminish 
<n energy, but the phenomena presented by them are 
EETniEar to those of the tertiary. With a larger num- 
ber of cods and a powerful battery, the series might 
doubtless be extended much farther. 

4iiJ3 r In the following tablej the directions of the 


currents produced ho til at the beginning and ending 
o! the battery current arc given; those which fiow in 
the same direction as the primary being indicated by 

the sign an cl those in the opposite direct ion by 
iho sign — „ 


.■ft t.'rr hrjpn tin#. lie 

Pfimafy current, 4- 

Secondary airrent, T * + +- 

Tortuety current, ........... -f- < ■ * ■ * — 

Ctui'fui of flip- fibnrth ordur,. . . . — * + -j- 

rntni?.nt (if t|]o fifth dhIm-,. . . . . -J- * , * * . . — 

Current nf the bLyiJi tifttgr, .... — . , . ■ ■.«-(- 

Current uf Lhc Biavenlh iurder,. . . -|- - - - - ■ — 
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If the induction at the ending of the battery current 
is regarded as opposite lo that at the beginning, the 
second column may commence with minus instead 
nf plus, and the second series will then alternate 
like the first. 

424. Induced currents of the different orders may¬ 
be obtained from frictional electricity, though, in con¬ 
sequence of its high intensity, the conductors require 
better insulation than is necessary when they Eire 
iiwed with the galvanic battery. The flat spirals and 
wire coils may, however, be employed, If their layers 
are carefully insulated by means of shellac, or if 
covered with silk instead of cotton. 

425. Let a fine wire coil be placed over a rihbon 
spiral, with a plate of glass interposed; a secondary 
shock may now be obtained from the wire when the 
charge of a Leyden jar is passed through the spiral. 
A still better mode is to employ a second wire coil, 
instead of the Sat spiral; if the ends of one of the 
coils arc held in the hands, a strong shock will be 
felt at the moment of discharging the jar through the 
other. The secondary current flows in the same 
direction as the one which induces it; as may he 
ifruwit by passing it through a helix consisting of 
tuVLrai layers of coils, when at \k ill magnetize a 
n. vi ntudlo placed within it. 
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I i BY THE INFLUENCE OV A MAGNET 

426. The ii[tme of jlfa«-H£to-j0Jecdn'tf7y is given 
to that branch of science which treats of the develop* 
went of electricity by the influence of magnetism. 
Electric currents are excited in a. conductor of 
electricity by magnetic changes taking place in its 
vicinity* Thus the movement of a magnet near a 
metaflic wire, or near an iron bar enclosed in a wire 
coil, occasions; currents in the wire. They arc also 
produced at the moment of commencing and sus- 
jMjnding the How of a galvanic current through the 
coH surrounding an electro-magnet. In this cai*e. an 
induced current. may be obtained cither from the 
whs conveying the primary current, or from a sec¬ 
ond wire also surrounding the iron j but the current 
excited by the influence of the irisgnelizeii bar is 
obtained in connection with that which h the result 
of electro-dynamic induction, and cannot be separated 
ii'udi it, at leasc with the usual arrangement of the 
^vsres. The discovery of the induction of electricity, 
both by 8tee! magnets and by electro-magneto, wry% 
made by Professor Faraday, in 1831, during tb-? 

■course of experiments which led io the lirr ^r^ 
rleetro-dynamic induction. 

427. Let the heliacal ring ($271) be connected 
Vi-uh a "mid leaf gAtvanoscope f as represented in Fig. 
171. By passing the ring over one of the poles of 
ti *st«d U-magtECi, the gmld fnaf will he sensibly 
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dofiocwci daring the enctinuanoe of the motion. On 
withdrawing tba ring from the polo, a deflection in 

ihe opposite direc- 
lion will occur, ana 
in the Game direc¬ 
tion as that obtained 
by passing it over 
the other pole. The 
heliacal ring may be 
connected with a 
delicate galvanome¬ 
ter, such as is de¬ 
scribed in $ 162, 
with the same re¬ 
sult. 

428. If ihe he¬ 
lix represented in Fig. 107 is connected with the 
galvanometer, and a bar magnet or one pole of a U- 
magnet ia introduced into it, tho needle of the gal¬ 
vanometer is deflected while the magnet is passing 
m, but returns to iis former position as soon as iFit; 
magnet is at rest within the coil. Oil drawing the 
magnet out. the needle is deflected! in the opposite 
direction. By moving the magnet in and out so as 
to keep time wiili the esc ill at ions of the needle, they 
are greatly increased- Hcveraiug the direction of 
the tnagnet, so as to make it enter by the contrary 
pole, reverses I he indications of the galvanometer* 

If the bar magnet ia c&rried through the helix, ana 
brought out at the opposite end to that by which it 
entered, Hie effect is the same hs if it had been draw 

si 
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OM at the same nd. No current is excited while 
Hie magnet and helix are both at rest. 

429, Connect the cups of a fiat spiral (Fig. jf 2 ) 
with the galvanometer, and pass a U-niaeuet over 
it, towards the centre, with one of its poles above and 
the other below. The needle will be deflected in 
opposite directions as it passes on and off. A less 
effect will be produced by moving a bar magnet in 
the direction of a radius over the spiral, or by passing 
it into the central opening. 

4Blb Place a bar of soft iron within the helix 
(Fig. 107), and connect its cups with those of a 
galvanometer. Then bring either pole of a steel 
magnet in contact with one extremity of the iron. 
The bar instantly becomes magnetic, and the gat- 
variometer needle is deflected by the current pro¬ 
duced by lliis means ill the helix. It, however, im- 
mediately returns to its former position, the settled 
magnetic condition of the bar having no power to 
excile a current. On withdrawing the magnetic 
pole, the bar loses its magnetism, and the needle is 
deflected in the opposite direction. 

431* By alternately bringing the magnet it] con¬ 
tact with the iron, and withdrawing it m such a 
manner as to keep time with the vibrations of the 
needle, I hey may be greatly increased. If the oppo^ 
site poles of two bar-magnets arc brought in contact 
with the ends of the ijon bar, and especially it [heir 
other poles are made to touch, so that the two map nets 
form the letter V, the inductive influence is much 
greater. By opening and abutting (he magnets, as 
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il' joined by a hinge the vertex, the magnetism of 
iJif bar ivjthin the helix may be coimminitaled and 
removed at pleasure. 

■V32. When an armature or any piece of soft iron 
is brought in contest with one or both of the poles 
of a magnet, il becomes itself magnelie by induction, 
and by its reaction adds to the power of the magnet. 
On the contrary, when taken away, it diminishes the 
power of the magnet. This alteration in its mag¬ 
netic state induces a current of electricity in a coil 
surrounding it, as may be shewn by passing a wire 
coil, whose ends are con netted with a gal ran nine ter, 
over one of the poles of a U-magnet, as represented 
in Fi£, 1T1, keeping the magnet and coil stationary. 
The needle will now be deflected in one direction 
when an armature is applied to the polca, and in the 
opposite direction when it its removed, 

433. The most powerful effects are obtained y 
causing a bar of soft iron, enclosed in a helix, lo 
revolve, by mechanical means, near the poles ol a 
steel magnet. The principle may bo illustrated by 

connecting the cujffi, A and Q, of the nn**m ^ 
Iro-magnet (Fig. H6) with a delicate galvanometer, 
as represented in Tig- H2. On causing the iron ^ 
to rotate rapidly, by drawing the hand over l ® a ' 
the needle is |K>werfuIIy deflected. As t ie iroi 
preaches the poles of the steel mugnetp il — 
magnetic ; as it recedes from thrra, * ls tn^S 11011 - ■ 
disappears. While one end of tho bar is l f* Tl " S . 
north pole f nr approaching ihe south pole, u ' l _ m ' L 
current flows in a constant direcliotl, the Loss o si u 
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polarity by the iron, and the production of north 
y in U f inducing currents in the same direc¬ 


tion. During the other half of the revolution, the 
same end of the bar is approaching the north pole 
or receding from the so nth, and a reverse current is 
produced. The two currents are conveyed to the 
galvanometer in one direction by means of the pole- 
changer un the a* is of the revolving bar. The polet- 
ch anger, in place of.altering the direction of a current 
conveyed to the coil, as it d^es when the bar is 
made to revolve by a galvanic battery, here performs 
the duly of bringing two opposite currents from the 
cod into one course The current traversing the 
wire ot the galvanometer j?, consequently, not re- 
vnrsed r except by changing the direction of the 
rotation- 
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jgl If the cup A and B are connected ■with th* 
s r att <J c* of 'he double tidix and eleet rnlQir| ^ 
slight secondary shocks, which tnay sometime^ be 
fdc in die hands, will be obtained from the fi^e wi re 
helix by rotating the iron bar, as in the cut. The 
EioJlcw of the double helix should be HI led with iroii 
wires, and the vibrating wire be put in motion so 
ns to break the circuit rapidly. 

435- With a sufficiently delicate galvanometer, 
any of the electro-magnetic instruments in which 
motion is produced by the mutual action between a 
galvanic current and a sled magnet, may be made to 
afford a magneto-elec trie current by producing the 
motion mechanically. In all cases, the enrreut ex¬ 
cited flows in the opposite direction to the galvanic 

current which would be required to produce the same 
motion. 

43b, When a galvanometer is used in these ex- 
perimKins, it must be placed at such a distance from 
the instrument where the movements and magnetic 
« are made, that the needle shall not bo do- 

, tte aT iV influence but ihat which reaches it 

irough the connecting wires. With the gold leaf 

417 Sl ^'" llus P re camion is unnecessary. 

„ Gsbt o-Ei.ecti«c Mac kink, — In the iu- 
l wice at ^ C1 Fig. 173, an armature, bent 

fto,n oftl “ 'r** ma do to revolve rapidly? in 
U fomi T r F "| S . a compound steel magnet of die 
ait N, Is g | U - m ^ gUe b whose north pole is vetm 
as niar th N5 . J tlljr3Zon| al position, with its pol*a 

■ trie arfnature as will allow the 
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lauer to mtate without coming in with [hem 

The armature » mounted on an a™, extending f^n 

i^T. 1731 



the ptllar P to a email pillar between the poles of thu 
mantlet. Lach of its legs is enclosed in a helix of 
fiLi'- insula led wire. The upper part of the pillar P 
slides over the lower part, and can be fastened in any 
position by a binding screw. In this way the hand 
connecting the two wheels may be tightened at 
pleasure by increasing the distance between them* 

I h is arrangement also renders the instrument more 


portable than would otherwise be the case. 

43y, By means of the multiplying wheel W, which 
is c nn nee ted by the baud with a small wheel on the 
axis; the armature is made in revolve rapidly, so that 
the magnetism induced in it by the steel magnet 
is alternately destroyed and renewed in a reverse 
direct.ion to the previous one. When the legs nf 
the armature arc approaching fhe magnet, the one 
opposite the north pole acquires south polarity, and 
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tlie tiiher »orih polarity. (See $ 220.) The magnetic 
power is ihe greatest ’while the armature is passing 
iu front of the poles. It gradually diminishes as the 
armature leaves ibis position, and nearly disappears 
when it stands at right angles with the mngiuit. As 
each leg of the armature approaches the oilier pole 

O V > 

of the U-magiiEij by the continuance of the motion, 
rnagneti&m is again induced in it, but in the reverse 
direction to the previous one. 

439. These changes m the magnetic state of the 
armature excite electric currents in the surrounding 
helices, powerful in proportion to the rapidity with 
which the magnetic changes aro produced. The 
helices are so connected as to form a continuous coil. 
The ends of this coil arc soldered to the segments 
of a pole-changer (Fig. 70), secured on the axis. 
Two silver springs press upon these segments, 
and convey the electricity to the two screw-cups. 
Although the currents in the helices are reversed 
twice in each revolution, they are turned Into one 
direction by means of the pdfle-clmnger. From the 
maimer in which they are obtained, they necessary 
vary more or less in power in the different ] 
of the revolution, according to the position of t e 


mnature. . 

44th This primary magneto-electric current * 

loo low an intensity to afford strong shocks 
sficojufary currents maybe obtained hy intern. 1 pi i ? 
the primary circuit, as with the galvanic citrr* 
fSee $ 3930 These have a much higher intrust >, 
and give powerful shocks. One oJ tfjc spring* pi ^ 


■ 
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ing on iho pole-chniiggr is fixed by a bitiding screw 
m B r and 11 1<5 other in a similar pillar opposiLe to B 
They are heut at light audios, ami when both the 
horizontal and vertical portions are made to tench 
the segments of the pole-changer, the circuit is 
broken ns the armature revolves. The horizontal 
parts simply bring the two primary currents into one 
course. For showing the sparks, another wire-spring, 
fixed in the pH tar, B } is made to play upon steel pins 
set in the small wheel oil the shaft. 

441. Shocks arc obtained at every part of the 
revolution; but, with a moderate speed, they are 
most powerful when the legs of the armature arc 
near the magnet* If the motion is very rapid, this 
difference is less appreciable, and with a powerful 
machine, the torrent of shocks which then results 
becomes insupportable. The muscles of the bands 
which grasp tho handles are involuntarily contracted, 
so that it is impossible to loosen the hold. The 
shocks are, however, instantly suspended by bring¬ 
ing the metallic bundles into contact, A spark is 
seen when Lbe wire fused in the pillar B leaves each 
of the pins on the wheel. 

442* In Fig. 173, the metallic handles are repre¬ 
sented in connection with the screw-nupsj for the pur¬ 
pose of" giving shocks. When these are held in the 
hands, tine arm connected with the negative cup will 
be found moat affected by the si locks. This is a 
physiological phenomenon, the current producing h 
greater effect upon the arm in which it doivs dnwii- 
wards, in the direction of the ramification of the 
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nerves. I ban upon the fttie mi which :i abends, j im 
initial secondary is too feeble to afford shocks so 
that only ilio terminal secondary need be taken into 
account. The intensity of tile terminal shock ia t 
however, constantly varying, according to iliie pnsb 
timi of the armature in respect to the magnet, aud 
the difference in the effect upon the two arms is not 
so distinctly marked as with some of the instruments 
which will be described hereafter. 

443. The shocks may be regulated to some ex- 
tent, by varying the speed with which the armature 
is made to revolve. They arc considerably lessened 
by partially neutralizing [he power of the steel mag- 


net f by placing an armature across it nesr the poles; 

by passing the current through a piece of wet 
cotton wickingf a few inches long, one end of which 
is connected by a'wire with one of the screw-cups 
on the base board, from which the handle is re¬ 
moved. By grasping it, one hand the handle con- 
n.-Ued with the other serew-cup ? and in the refuain- 
"5 ha3ld thc disconnected handle, and touching a 
S ^ ^ re a ^ ac hed to this to the wet cotton, lfie 
s ock is diminished in proportion to the length of 
e inijjcrfeci conductor which the current is obliged 
IO tra 7* rse - The handles represented in Fig, 173 
If* ° i v fman SlLver ' Between the metallic part 
aM ^ e am ^ the screw-cup attached to it, is 
m posed a cylinder of wood. K 0 shock is felt when 

444 qV ll|e wooden portions. 

- 1 ^' t s ^ ir?cl ' :s nifiy be obtained from the 

P r * ClU «*«. % llie merlin handle* 


i 
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...eua In thin case little or no hydrogen e3cap>1 
Iron, the coaled wire, though oxygen is gi ven off b y 
the positive one. On reversing the current, the 
copper is gradually dissolved off from the coated’wire, 
ati d a similar deposit occurs on the other. No ?>?< y- 
gesi escapes from the wire which is how positive, 
until its coaling has nearly disappeared. When the 
experiment is concluded, the deposited copper may 
be removed from the platinum wires by a little 
diluted nitric acid. If two copper wires are im¬ 
mersed in the solution, as much copper will be 
dissolved ofF of one as is deposited upon the other. 
Sulphuric acid docs not act upon copper in the cold, 
unless aided in this way by rii electric current. 

419, Let the tube contain a solution of cyanide 
of gold ($ 102), the conducting wires being of plat¬ 
inum. The negative wire will soon become covered 
^viili n coating of geld, which Increases in thickness 
ns the current is continued. Other mctala, as, for 
instance, silver, copper, and brass, may he gilded by 
attaching them to the negative wire, and innnorstng 
them in the solution.. The coaling does not a ^ 
firtidv, unless the metallic, surface on which it is 
be deposited has been perfectly cleaned, as directed 


isTyi^y other metallic sell. **f te 
ill ttie sonic manner, and the me,aJ ® 1> ™'’ lp ' “ ' Roth 
in most cases, the deposit is of a “ ‘ nfl 

ivires may be in the ' 0 f the in«"»s 

£f,SldiL depend* upon .he same «M» 
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w|rich concamed in the case of the g R lvanfc cur- 

rent, as oxpbiited under the head of Electro-Meta^ 
Inrgy, 'I 1 he magnalo-eleclric machine is aumeumM 
employed in electro-gilding and silvers*, in r,lace of 
the galvanic battery. When the mechanical power 
requisite to maintain the motion of the armature can 
be conveniently obtained, it muy be me d with ad- 
vantage; especially if the noils are constructed in 
the manner which will shortly he described, so as 
to furnish a current of considerable quantity. 

45L The galvanometer is strongly flilected by the 
primary ningireEo-electric current. Even a large nud 
heavy needle, surrounded by a single wire t as in the 
instrument represented in Fig- 53, may readily be 
deflected. A sewing needle, or a piece of steel wire, 
placed hi a magnetizing helix, will be fully charged. 
YVh on the extremities of lha wire surrounding a small 
electro-magnet, such hs is represented in b ig. 
are fixed in the screw-cups, it will sustain a weight of 
some ounces while the primary current is llowitag. 
If the oleclro-magtiel ts covered with four or five 
layers of cnjEs, the wire being in a single length, it 
will lift several pounds. 

452. Imp roves Magneto-Electric Machine. — 
An improved form of the machine is represented^ 
Fig. IT 4. Two straight, armatures, sorrmiude* v ' 

coils of instiSated copper wire, revolve between tfte 
U-magnets, according :o Ur- Page’s pkn; bul miic 
shorter armatures are used than in the machine c _ 
t rived by him. The steel magnets are Wl 

the south pole of one above the north po £ 

24 
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Lftli^r, at such n distance ns just lo n11-t ■ w tile arma^ 
Hires to pass hetiveell them. These are mound'd. 



» 


one on each side of a vertical shaft, in such a man¬ 


ner that bulh shall he passing between the npposilo 

pales at the same iimc> They arc made to revolve 

rapidly by a multiplying wheel, as in Fig. 173. A 

pnlt-changer on thu shaft conveys the alternating 

currents m a constant direction In the scrcw-cups 

^ilh ^vliich the metallic handles arc shown in con¬ 
nection. 

■tu-i. For giving shocks, the small wheel on tins 

? l,fUl is - set wit f l vertical pins, upon which plays an 
lrfi.i [jl sieel wire connected with cue oftlm screw- 


cojrs. Brilliant sparks are- seen aa the wire passes 
over the pms, These sparks are sometimes half an 
mch aik length. The shocks are siAger iFum with 
the machine l^i described, ami the decoim**™ 
F ^er cnnsfdcrnhlr crcah’r 
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t‘ii Magneto-Ei.elthic Machine with ViiiHvf- 
mo ELEL k TBOT 0 ?irB, —In this form, the circuit Eg imi 

interrupted by the raoiimi of the machine atsolT, for 
giving shodfs; hut the vibrating electrotcttne, which 
will be described i mi tied lately, is attached for that 
purpose, as represented in Pig. 17o. The shoe; It a 

Kg. I7ii. 



aie of more uniform strength with this imerrnptoi 

thruii with the mechanical one, as they occur only 

when the primary current charges the electro-magnet 

enfficiently to draw down its armature. For sparks. 

ecompos tioiia,, ifc(? rj the primary current can be used 

without passing it through the coil of the electro- 

tom This is effected by turning the screw S, so 

' ra]se the platinum point from the spring attached 
to the armature. 

.^J 3 , VlBlitT,t " 5 Elmimmh. —In Pig. [7(5, 
e j f ral,II & electmtnme ; s shown in a form adapt- 

T hin r described i[i 

U ffL-n-. i , lere is a[ | electro-maanet. of tho 
Wen of cl'r AW tw ~ in s‘ nf 


is a straight armature, 


(C) Jeff Behary 2019 


283 








































2S0 


T> A V I s ' s manual-. 



which it is held up from ihj- 
rew-cuf-s at one extremity of the basu 
[j. hoard -are to be connected 

with the cops of the ma¬ 
chine, and those at the other 
end with the handies for 
Qfl shocks 


primary mag- 
Kj™ M TSl neto-ebctric current is 

through [he helix, and a 
secondary obtained by inter¬ 
rupting the circuit by the movement of the arma¬ 
ture. One screw-cup at cadi extremity of the stand 
connects with one end of the helix, which consists 
of fi rather long single wire, and the other two clips 
with the pillar to which die armature is fixed. The 
shock is thus obtained from the same wire which 
conveys the primary current. 

'Job. When the machine is put in molioiij the 
electro-magnet is instantly charged, and draws down 
its armature. This motion depresses, the spring, and 
separates a little platinum disc upon it from a point 


itrjhi !jin mu 


of [he same metal attached to a sl; 1 screw. S, above 
the spring* On the interruption of the circuit, [lie 
armature is raised by the force of (he spring. A thin 
slip of brass brazed to the face of the armature pre¬ 
vents it [rum being retained by ilie poEcs, The 
shocks are varied to some extent, by turning the 


screw, S„ which alters I he distance between tint 


armature and the poles. 

457. The primary magneto-electric current rft- 
seinMea u galvanic current t>xcilt.:d bv a number of 
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FTtiaU pairs, Its quaintly and >ni^nsity are^ however r 
both greatly in Hue need by the snse mid length of tin* 
wire enveloping ibe armature. A long and fine wire 
iisFords a current of small quantity and high intensity, 
and is most suitable for giving shocks. A short wire 
of large diameter give? a current of moderate in¬ 
tensity, bnL of considerable quantity, and h t there¬ 
fore, best for producing sparks, decompositions, and 
magnetism. 

450. Magneto-Elect me Machine, von CIuan- 
tlty .—-The machine represented in Fig. 177 is 
similar to the erne described in $ 152, except i\m the 
armatures are woifnd with short coils of coarse wire. 
By this arrangement, a quantity current is obtained, _ 



capable of producing motion in some of die c eetn 
magnetic instmmeFLL?, Idte the galvanic ourreiU- 
the cut, the revolving bell engine (Fig- 147) is diow L] 
I with tiw miMhinc. Th, primary crc- 

rent is employed, and I hose instruments 
suited to the purpose which do net require n l ,0 ^ cr 

34 * 
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Fig. 17 & 


A short piece of fine p] at mum wire is sec tired 
nv tending screws m il Le wires of a large cdectm- 




I'll! current to operate them. Bulb quantity and in- 
Ientity armatures may he adapted ro any of the 
machines, so that one may be substituted for ilie 
other at 

4^>y Wc 

which electric cunents are induced by eleelm-mag¬ 
nets whose magnetism is alternately acquir 1 ' 1 nnA 
losh Those instruments consist essentially 
helices containing bars or wires of soft iron. The 
m4miftn-electric current is thus obtained in con¬ 
junction with that c.vcitcd by electro-dynamic in¬ 
duction, and the current formed by their union is 
called a secondary , though only in part such, 

4©0. Platinum wtre may be agnilqd by this sec¬ 
ondary current in the manner represented in Fig. 
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TJie wires are uncovered at that point, 
"'TT'- e conned ® 1 bj r ‘>'e [il'iEiuum, a part of H le 

jjj ,lr*t J‘ sh °" W bc 

1 [] h not to be fully ignited by ibis current. 
When one of the wires is cornice led with one pole 
of a single Fir of Grove's battery, and the remaining 
wire brought in enntact with the other pole, the 
dectromagitel becomes charged. On breaking eon- 
(sct| Us magiieiisHi instantly disappears, and a cnr- 
roni is induced in the surrounding coil which flows 
in conjunct ion with (he secondary excited by the 
battery current itself. The combined currents have 
no circuit open to them except through the platinum 
wire, which is for the moment ignited by their 
passage. 

46 L Since the description of Smee’s and Grove’s 
battering, in the earlier part of the volume, was writ¬ 
ten, some experiments have been made in relation to 
them, which are of sufficient interest to be mentioned 
bere r though out of their proper place. The first 
trials were made to ascertain the relative power of a 
singb pair of Smee*s battery with the plates at diifer- 
euL distances. The places used were fiat, and were 
placed opposite to each ether, in a porcelain trough, 
containing sulphuric acid, diluted with 15 times its 
measure of water. In the whole series of expflfi" 
nu-nts, the power was measured by the magnetism 

111 a Mgwomeier {Fi* 1311, through die 
™ur which the 0Hrmit was jJas ; ed . 

a.., n l,le Allowing tabic, the firsi column gi«« 
•stance uf the pi a tea in inches and fractions O* 
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Henco (lie active agent is hero also nitric acid- 
but m using the mixture, the disagreeable Atmos of 
nitrii.is acid produced by strong rutrie aci[ l a | one „„ 
in a great degree avoided. 

466. Two of Grove’s batteries, of the fofm rente- 
semed ill Fig. 178, were connected with the mac. 
nelometer, at first united as a 3 i tlg | e palr ahd af( £ 

wards consecutively, strong nitric acid being used 
in the porous cell. Tim following table gives ,h a 
magnetizing power obtained;—. 

Table IV. 

Battery No. 1.. . 80,000 grs. 

“ Kg. 2,.. . . 82,000 " 

Boll), as one pair, ...... 88,000 '* 

“ consecutively, „ , * . , 97,000 lf 

Owing to the magnetizing power being so great as 
nearly to reach I fie limit of saturation of the electro¬ 
magnet, the ntimbers in this table do not indicate so 
groat an increase ns really occurs; butt they show (fiat 
no great advantage is gained by connecting two purs 
as a single pair. The large-sized Smee’s or Grove’s 
batteries are not much superior to tlie sum]] ones, 
Ten pairs of Smee’s battery* connected as one, arc 
bat little belter than one pair. 

^07 T £f]FAi\ATiuE Helices. — In this instrument, 
which is represented in Fig. 179, there are two 
helices enljrelv separate'from hjicIi oilier. The Inner 
one. Composed of several strands of insulated course 
copper wire, is fixed in a vertical position on the base 
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board, One of iis ends is connected with the screw- 
cup A, and the other with a steel rnsp, B. The 


Fig. 17ft. 



Exterior helix is of fine insulated wire, and can be 
lifted off from the other, which ic surrounds. Its 
ends arc enclosed in two brass caps,, to which (lie 
extremities of lho wire arc soldered♦ To those caps 
fire attached the screw-cups C end D. A bundle of 
annealed iron wires, of which ihe ends are seen in 
the cLitj can be removed from the inner helix when 
desired. 

■h)^. Li Fig, "ES0 3 the different parts of the iuslru¬ 
men 1 are shown separately. The rc_\[error helix, a, is 
removed from rhe inner coil,, b, which is fixed to the 
bases board. At c is seen a brass tube, wilhin which 
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ess 

i& l Etc bundle of iron wires, d, intended to bo in tra¬ 
duced iata the interior helix. For giving the strong- 


J%. iso. 



a—— a 


est shocks, the bundle should fill the hollow of the 
helix. The other parts are lettered in correspond¬ 
ence with the last figure. 

The bundle of iron wires being .withdrawn,, 
let a wire connected with one pole of a galvanic 
battery be fibred in the cup A, and the other battery 
wire be drawn over the steel rasp. Bright sparks 
will be seen, and if metallic hat idles Connected wish 
O avid D are grasped in the hands, as represented ill 
t ig, 179 , slight shocks will be felt on completing the 
circuit at the rasp f and r stronger ones when it Is 
broken, aa with the instrument described in § 402 , 
^tiich is on the same principle. 

470. It a rod of soft iron h introduced into the 

, 
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k is mtich incrorfedi brilliant scintilla. 
lie ES, the aT|(1 the shock, when the circuit i a 

lions ara . ^ powerful. The iron acquires and 
broken- e _ whenever the current begins or 

and induces secondary currents in 
btth^of the toils which surround it. Ill the cnarso 
” ' cail| which conveys the battery current, this 

' rts in the increased sharks and scintillations. 
In^the fine wire toil it is M* in the strong shack 

which results. 

j*i When the bundle of iron wires is substituted 


ht the soft iron rod, the spark and shock arc much 
greater. If the rod or bundle of wires is introduced 
gradually into the helix, the spark and shock increase 
aa it enters. The intensity of the shock may be 
varied nx pleasure, by altering the number of iron 
wires* the addition of a single wire producing a 
manifest effect. If a glass tube is slipped over the 
iron wires in the helix* it does not interfere with 
their inductive action on the surrounding coils. But 
if a brass lube is passed over them, their influence ia 
entirely suspended* so far as the shock and the spark 
are concerned. When the tube is slipped partly over 
them, their influence is partially suspended- This 
also is a means of regulating the shock without alter¬ 
ing the batt&ry current. 

The neutralizing action of the tube is thus 
explained. The magnet induces in the tube, as well 
as ^ ie coilg, a secondary electric currentr 

W " Ch around it when the circuit is eompW*® 

rokeiy. This secondary induces n tertiarv ’ 
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rerrt in each of the coils, which flows at the f 
instant in an opposite direction to tin* ^ / ^ 

i« th» coil by the nwswt, an <j SJjJfe 
re^rrfa !t. As (he secondary curt cm j„ , he tob - 
however, instantaneous, it induces another te rt i arv 
Ihr same direction with itself when j t omes l( , fl ' 

The consequence is, that the quantity of the current 
in either helix is not altered, but ii 3 intensity' is 
reduced, owing to the slownesa 0 f its deyelopmeot 
This fs always the effect of any closed circuit in lhc 

neighborhood of an inducing magnet or current ou 
other circfiics near it* 

473, If the enps of the fine wfro coil are joined 
by a wire, it will form a closed circuit around the 
magnet, and will impair the spark when the current 
m the coarse wire is interrupted, though not to ho 
great an extent as the brass tubej since the latter 
offers n ireer and shorter circuit for the induced cur- 
T^nE. The spark is but slightly lessened when shocks 
are taken from the fine, wire coil, because Ibe human 
body is too poor a conductor to allow of the ready 
dttw of the secondary ill rough it* A metallic cylin¬ 
der surrounding the helices will neutralize the sparks 

i “ 3 

and shocks as completely as the enclosed tube 

474. When a bar of iron is placed within Ehe 
helix, ^ secondary is induced in it in the same man- 
ti-ir as in the brass tube*. which somewhat retards if"’ 
secondary _iirret 3 [g in ihe coil^ [fence ths greater 
shock ohtaJned from a-bundle of wires, where thra 
Goeondary current cannot circulate* To this ^ 
fidded rmnther —the more fluddes change in the m&g- 
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fieMsstll of I be wires, when the battery current wnnsr 
from the neutralizing iufl notice of the similar poles 
of the wires on e^ch other. 

475. If the secondary current can be hindered from 
circulating in the brass tube, its retarding influence 
will be prevented. Thus, if the tube is lungimdh 
nnlly divided on one side, it no longer diminishes the 
shock or spark, With the solid iron bar, the shock 
and spark are increased by sawing it e\ye\i longi¬ 
tudinally to the centre, A soft iron tube, divided 
like the brass tube, gives a stronger shock than the 
bar, hut is will I inferior to the bundle of wires. The 
two brass caps at the ends of the fine wire coil would 
exert a considerable neutralizing influence if they 
were not divided on one sidcn as shown in the cut. 
The ends of the caps are also cut through for the 
same reason. 

4r6< In this instrument there are some peculi¬ 
arities in the shock occasioned by the motion of the 
battery wire over ihe rasp. If it is moved slowly, 
distinct shocks are experienced; if the motion is 
quickened, the arms are much convulsed; and il it 
is drawn over rapidly, the succession ot shocks be¬ 
comes intolerably painful. This.. however, can be 
easily regulated. The shock from the secondary 
coil increases within certain limits in proportion C' -1 
the length and fineness of the wire of wFLtch it 
is composed. There is no advantage obtained b> 
employing a very long wire, unless (he bat levy w 
powerful. The shock is also lessened if a very fi fta 
wire is used, unless its length is moderate* 
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477. Tli9 slmngth of the shock depends greatly 
„r.<™ the extent of the surface of contact between 
(he hands and the metallic conductors. I tills, if 
t wo wires are fixed ill I lie cups C and L>, and grasped 
] j n the hands, the shocks will be slight in comparison 

wilh those given by the handles, and still more so 
if the wires are held lightly in the fingers. These 
effects,. as well as the increase of she shock by wei- 
ii.tt£ Lhe hands, are due to the comparatively low 
intensity of the secondary current, which causes it 
to be transmitted imperfectly by poor conductors. 
With frictional electricity it is well known that no 
difference in the shock is thus occasioned. 

■ 478- When she quantity of the secondary current 

is very small, an imperfect conductor, or a surface of 
limited extent, may bo able to convey thta whole of 
h r even if its intensity is not very high' in which 
ease, the sensation and muscular contractions pro¬ 
duced by it will not he increased, but oven lessened, 
by any further increase in the conducting power* 
Thus, if the shocks are received by placing the hands 
in two vessels of water connected with the cups of 
the outer helix, and the current is rather feeble, it 
w produce the strongest sensation when the ends 
’• ^ fmgere only are immersed* With a powerful 

current, the shock is intolerable, whether the surface 
of contact with the water is large or small j in the 
kuter case, it extends to \ less distance up the arms, 
though it may be felt very strongly in the fingers, 

47<J ‘ The shocks have sufficient intensity to pass 
without much diminution through a circuit formed 
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. , rn l ncrsons will' tbcir ll;l!K,s j' >i,IE!d ' «sp*ci™Uy 
b? f® ir ha ]Jd 8 me moistened- Different individ,,^ 

’ 11 be lomid to manifest remarkable difference* in 
™ d to susceptibility to the shocks; some being 
but slightly affected, perhaps feeling the shocks only 
in ilia bands or arms; while others will feel them as 
far as the shoulders or across the breast, and will 
experience strong muscular contractions in the arms. 

480. The difference in the strength of the shook 
m the two arms, which has been described in the 
case of the magneto-elec Eric machine (see $ 443 f ) is 
exhibited more satisfactorily by the separable helices, 
as a rapid, succession of shocks may be obtained of 
very nearly the same intensity. Suppose the handle 
connected with the positive cup of the exterior helix 
to be held in the right hand, and the one connected 
with the negative cup in the loft hand. The left 
baud and arm will then experience the strongest - 
sensations, and be most convulsed. In determining 
the positive or negative charecter of the cups, regard 
should he had only to the terminal secondary current, 

H fcitig found that lhe initial secondary, whether iu- 
st ^ meiai15 a voltaic battery or a permanent 
_ ^^ tllZl * 11 P ror ^ ICflE! comparatively feeble phys- 
caae^h e ^ ects ’ aci< ^ consequently need not, in this 

ence " Uo accniir ^- This singular differ- 

p U jy e mtonsiiy nf the shocks is regarded as a 

bell, a/res &IIJ LH ^* Ca ^ phenomenon, the greatest e/Fect, 
tfeifnr, ,v r . 1 ^cusatinii and muscular contractions, 
Cftidg i|| lS ’ j? 1 -f l!|a Metric current when tt $$*• 

of the ramification of the nerves. 
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481 . If th* ends nf lhe SReon j B . 
resst:is n[ lvn,w > * P^ulfar shock niav be , pm 

hr pulling lhe fingers or hinds into the V^, h !" 
as to matte a communication between ' 

ft. «>■• lf »•" ftft ft « J. 

S0111C dtstanoe apart, and two fillgers of ^ * - “ 

are placed in Eire water ir, a hue b e tw Mll t £ , w 

w,res > a sbock w ™ ^ felt. Jl tfe , he „ 

kTS * P n5S ^ e *brough the body to that through the 
water which intervenes between the finger. Tf 

conducting power of the water may be made better 
than that of the human body by the addition of a 
sufficient quantity nf common salt; in which case 
littie or no shock can be perceived. If the fingers 
are placed at right angles to the line between the 
Wires, no shock will be felt. The trough ehould 

not be of metal, but of some pour conductor of 
electricity. 


if a delicate galvanometer is connected with 
the ends ol die fine wire cor!, the needle rciEI be 
defected in opposite direction^ arid equally far, when 
the halEery circuit is closed and opened. r Fhe same 
effect is produced when the brass tube is slipped orer 
iron wires. In this case, though the shock may 
linihi been prevei]ted T the induced current stiEJ passes, 
^ l ] e reduction in the intensiiy of the current, while 
1Ts quantity remains unaffected, depends upon the 
Riune cause as with lhe ilat spirals, when a metal 
is interposed, (See $ 421 -) 

W,i. VVfipt, a fljji fr f fitie wire, such as that 

represented at W, i M Fig. 16?, es passed over iheri- 
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lorinr helix (the 1 exterior enie being removed)* the 
shocks will be found strongest when the coil sur¬ 
rounds the middle of the helix, aud to decline con¬ 
siderably in strength os ii is either raised or depressed 
from this position. Now, the magnetism of the en, 
dosed iron wires, which induces the principal part 
of the current, manifests itself chiefly at the ends of 
the bundle ; it might, therefore, have been exacted 
that the flat coil would giire the strongest shock 
when surrounding one of these ends. The shocks 
from the exterior helix are also lessened when it 
is raised from the stand so as to enclose only the 
upper part of the inner lidix* 

■40-1- Slight shocks may he obtained from the inner 
hdix itself, by connecting one of the handles with the 
cup f A, and the other with the rasp, B. The bundle 
of iron wires should ho within the helix. The shocks 
are somewhat stronger when one handle is in con¬ 
nection with the rasp, and the other with the battery 
wire which is drawn over it; in this case, the battery 

. 

is included in the circuit of the secondary current. 

-IS5, The most, important principles of magneto- 
electric and electro-dynamic induction are conve¬ 
niently illustrated by the separable helices, in con¬ 
sequence of the facility with which the powers and 
uses of its several parts can be exhibited. The 
observations which have been made with regard to 
it apply equally well to the following instrument, 
which is a modi fieri Form- 

486. Rkpahable Helices apto Electhotpve. - 
In the instrument represented in Pig- 18J, the fjm^r 
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hetix is connect^ with nn electro tome, similar to that 
described in ^ 308, fixed nn the same base board, ill 


n ,rig. jsj . 

1 | lib 



addition to the steel rasp. There are two clips. A 
amt D, for the battery wires; these arc connected, 
through the electrotome, witlt the inner helix, When 
the electrotome is set in motion, the cnhred wirfl 

dtps its ends alternately into the glass cups contain¬ 
ing mercury, and rapidly breaks the circuit. One 
end of the coarse wire coil is al so connected with 
he steel rasp, so that this may be used as in the 
last-described instrument, when the current is not 

made , t0 pa?s thlo11 S h the electrotome. At W i, 
seen the end of the bundle of wires, amJ at T 

hj.isa tube, which may be dipped over tl le 

u ,, 5 p«„« «, . „,„ N „, ical Z’SiZ.-'" 
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breaking; the battery circuit, tea7 hn with a 

very small battery, although its effects are of coursa 
more striking wllii a powerful cue. 

4 @ 7 . VV'hcn the circuit is broken at the auefaco 
of the merctiry,, au intensely brilliant spark is seen, 
and the mercury h deflagrated, passing off in a white 
vapor, If the quantity of mercury is properly ad- 
justed, the sparks occur alternately in the two cups, 
rmd in such rapid succession as to appear simulta¬ 
neous: A little water nr nil upon ihe surface of the 
mercury diminishes the brilliancy of the sparks, but 
increases the intensity of the shocks, 

489. These sparks are of so short duration that 
moving objects appear stationary by their light. The 
revolving armature (Fig* 142), although rotating many 
hundred times a minute, appears at rest when viewed 
in this way - and where the sparks succeed each 
other rapid \ y } it appears to leap from place to place 
fls their light falls on it. The revolving electro¬ 
magnet (Fig. 146), and other instruments which ex- 
hihjt rapid rotation, present the same phenomena* 
Many optical illusions nf this kind may he observed j 
as ill moving the fingers rapidly, when their number 
K-cema iucreased, or rapidly turning over iMe leaves 

ot a book, when they seem to leap in the same 
manner as the armature. 

^ lr,r - etll -ls of the secondary wire am sepa- 
» ' < " ni t,l<_n ofliEr n\ tile same moment flta[ [he 

ry circuit is broken, a spark will bu sccei from 
, e , PftSS * i ° of ihe induced current, A bcmtlTul 
S ® P^du^d if prepared charcoal points nr*- 
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Mtached tn the ends of iho B*>cotidaiy WIte 
SC hi (lie same way. 11 

490. Water may bo decomposed by coni lec ,i„ 
Hi© ends of die tin© wire helix with an instrument 
for rhai purpose, having very small platinum wires 
guarded with glass, as originally used by Wollaston 
These are prepared by inserting tli C wires into CSpil l 
lary glass tubes, which are heated till the glass melta 
and adheres in their ends so as to cover them com¬ 
pletely. The platinum points are then exposed by 
grinding away the glass. It i s 0 f course only neces¬ 
sary to cover those parts of the wires intended to be 
immersed in the fhiid. 

491, The extremities of the platinum wires, while 
Ihc decomposition is going on* appear in a dark room, 
am constantly and brightly* arid the other inter- 
fittingly and feebly In tuitions. If the apparatus for 
decomposelion is removed out of the noise of the 
elect rote tne f rapid discharges are heard in die water, 
producing sharp, ticking seen ids, audible at the dis¬ 
tance of eighty or one hundred feel, and occurring 
a( the moments when ihe battery circuit is broken. 
Decomposition is effected both by the initial and ter- 
^bial secondary currents; that is to say, by (he cm> 
remg induced both on completing add ou interrupting 1 
f hc battery circuit; but the ticking noise add sparks, 
accompanying (be rapid discharges in the water, are 
Produced only by the terminal secondary current 
Ra,fl gases, hydrogen and'oxygen, are gitreu oft in 

Snn «M ^lilies at each wire. Til* secondary cut- 
** 3,t °f the magneto-electric nmchine presennr th« 
<atIln phenomena with (he guarded points. 
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493. A Leyden jnr, the knob of which is con¬ 
noted with its inside coaling by a conlimiens wire, 
may be feebly charged, and slight shocks be rapidly 
received from si, by bringing the knob in contact 
with one of the cit]>s of the miter helix, and grasping 
wiih the two hands respectively the outer coaling of 
tlie jar and a handle connected with the other cup. 
A gold leaf electroscope is readily affected by touch¬ 
ing its cap with a wire fixed in either cup of the 
eXte rio f helix. If lht? contact, which should be only 
momentary, is made af the instant of the rupture of 
the primary circuit, the gold leaves exhibit a con¬ 
siderable divergence without the aid of a condenser. 
Or the knob of a Leyden jar may be touched for 
a moment wilh the wire, when it wilt be found to 
retain a feeble charge, capable of diverging the gold 
leaves and of giving a slight shock. The wire must 
be well insulated from the hard in which it is held, 
or iho electricity will be conveyed oil. 

4.93 + If tlie large thermo-electric battery [big* 
41) i s connected with the cups A and D f and ihe 
vibrating wire put in motion, hunt sparks ^ ill 1 |4 ^ 
seen in the mercury cups. attended hy audible si ups. 
Strong shocks may he obtained by grasping rfie 
handles attached to the fine wire coil, especially if 
both heat and cold are applied to the ha tier y. A 

single thermo-electric pnir t of antimony and bismuth, 
or of German silver rind bras?, connected with A and 
l), wiM niire a slight shock tfi the tcuignc when 
heated t»y ;i Spirit lamp; it will he rnorc pern'piibla 
ivh-m the ^uds nf two wires fixed in the cn|» ara 
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mm 

to touch the tongue than with a more ex¬ 
tended surface of contact This is probably Hue to 
[.lse small quantity of the induced current. These 
Spsr ks and shocks are, of course, not strictly thermo¬ 
electric, but magneto-electric. 

434 , When a bar of iron is contained within a 
horizontal helix, such as is represented in Pig, 168* 
where the circuit can be rapidly broken, and a small 
key or some tacks tire applied to one end of the bar, 
they dn nor cease to be sustained, notwilhstanding 
us magnetic attract ion is intermitted every time the 
voltaic circuit is interrupted, since it is almost in¬ 
stantaneously renewed* This experiment succeeds 
best when the iron bar is enclosed in a brass tube 
within the helix, the closed circuits of the tube 
tending to prolong its magnetism. 

49S. If an iron tube of sufficient diameter to admit 
a long helix of fine wire within it is itself passed into 
o coil of coarse wire, no shocks can be obtained from 
the enclosed helix, even when the tube is divided 
longitudinally on one side, to prevent tho flow of a 
cMir-ini in its substati.ee which might neutralise that 
nf the line wire. This es the converse of the fact 
fcir-iJed i:t ^ 2 Gd, ibnt a galvanic current passed through 
acnarse w5re h ^*x a enclosed in an iron tube, induces 
lie magneiism In the tube. Let one or two iron 
wlittz be .placed in a glass lube contained within a 
tube of Iron, the whole being surrounded by the 
heliacal ring described & 4 073 ; The lvi 

“ ^ ^ ^ -d their ends are m 2 

lo a '^1* beyond n„e of its exlrfcmil^ 
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thc ja connected with the battery, po. 

2 r“i, indeed in the in tte ame direction 

[ire iron tube, ami they are repelled until about 
Zv of their length ha, passed onL of the tube. If 
ihe circuit is broken at this instant, the momentum 
which they have acquired causes them to be pro¬ 
jected to some distance. In this ease, the repulsion 
overpowers the axial force, which tends to draw the 
wires within the cntE, The action is strongest when 
the helix surrounds that end of thc tube from which 
they are projected, 

Dodble Hkliy and Yjukatinc Electro* 
tome. — Tim instrument represented in Fig, 182 is 
one of the most convenient foi the medical applica¬ 
tion of electricity, Lt is provided with a self-acting 
interrupt or, by which shocks can be given with ex¬ 
treme rapidity. The do it hie hdix is secured to the 
base board, in a horizontal position, by two brass 





Fig. m 


buT ' ^ be helices are insulated from each other, 

r >^t sepaiablc, A bundle of iron wires is 
Lhe cut, within the inner hdix, Thii 

26 


us can 
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be removed at pleasure The vibrating fdectrotome, 
which is fixed on the stand, is of the same eonstruc- 
tion iis diat represented in Fig. 170, except that the 
c0 [\ surrounding the electromagnet, M, is shorter, 
Near tlia electrolome are two screw-cupa for battery 
connections. When the battery ig applied, ns shown 
in the cut, the current traverses in succession the 
coarse wire helix and the coil of the eleclmtome. 
The electro-mag net is instantly charged, and attracts 
its annahire, causing the circuit to he broken in the 
manner described in <§? 4.56, At the other extremity 
of the base board are the screw-cups belonging to 
the fine wire helix, With these the handles for 
shocks are connected. With all the magneto-electric 
instruments, the battery connections must be made 
by stout copper wires. For attaching the handles to 
the cups of the outer coil, rather fine wire is more 
convenient, 

497. With a battery of even moderate power* the 
shocks may bo made to follow each other with 
exceeding rapidity. When their strength is lessened 
considerably by removing nearly ail the iron wires 
from the helices, instead of distinct shocks, a peculiar 
sensation of numbness is experienced* extending a 
greater or less distance up lhe arms* and attended by 
loss of power over the muscles as far as b reaches- 
1 he shocks are never so- powerful vt-iiili a self'Sdi 5 
interrupter as when the circuit is broken tu-ech ^ 
ca ^y» since the battery c nr rout is obliged to maintain 
the motion of the interrupts as welt as t0 trJ.versa 
a Circuit of greater ledgih 
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iy8. Thew is a steel rasp abo?€ the helices, by 

menus o( whicli shocks are given without using tlmo 
rdeetrotome. For this purpose, the battery wire ig 
removed Irom one of the sere vr-cops near M, and 
drawn over (he rasp, Jt will be found by trial from 
which of lhe cups it is necessary to remove the wire. 
If the hollow of the helix is filled with iron wires, 
bright spnrlks will be seen as the battery wire leaves 
each tooth of the rasp, and strong shocks will be felt 
when one of the handles is grasped in each hand. 
When the iron wires a re withdrawn, the spark be¬ 
comes faint and the shock feeble* 

499. The strength of the shock may be regulated 
by varying the number of iron wires which arc 
placed within the helix* or the distance to which 
the bundle is allowed to enter. The addition of a 
single wire produces a perceptible increase in the 
shock, especially when only a few are already within. 
By wetting the hands or other prirts to which the 
handles are applied, especially with salt water t the 
shock is still stronger* It may, on I he contrary, be 
lessened in some degree by diminishing the extent 
of contact between the handles fund the surface of 
the body. If, however, the current is poweriul and 
the contact loo slight, a disagreeable burning sen- 
sat ion will be experienced at the part to ached by 
the metal. 

500. The shocks may be passed through any por¬ 
tion of the body, by placing the handles so $$ 10 
include that part in the path of ihe secondary cur¬ 
rent ; their intensity is greater whan the handles aro 
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Mirou-h those to which the ramifications of the 
nerve°aro distributed. Thus, if one handle is held 
; n ihG right, hand, and the other pressed upon the 
inside of the left arm over the median nerve, the 
sensation will be experienced even to the ends or the 
fingers, attended by convulsive movements of their 
muscles. This is, unquestionably, a physiological 
phenomenon, and not a con sequence of the flow of 
the current below the position of the handle* The 
difference in the intensity of the shock in the two 
arms, described in $ 480 ; may be observed with this 
instruments 

501- Comvoono Magnet and Electro-tome. — In 
L'hg, IHd a double helix is scon attached to the base 
board by two brass bands. It is placed in a horiznn- 
iol position^ and within it a bundle of soft iron wires 
is permanently fixed. There are two screw-cups for 
the battery connect ions at one end of the stand; one 
of these is connected with the hand which sustains 
tho glass mercury cup, C. To the second jfctew- 
«"P is soldered one end of the coarse wire coil the 



liurizontal Hxis, d ps its cuds icuo the 


moving on a 
two mercury 



COMPOUND 


HA flNETj & C 


3<J6 


cups. On the opposite side of the as is al [ached a 
curved iron rod, R, the lower extremity of which 


FSg. 1BX 

■. 

V 


i 

1 


approaches nearly the end of the enclosed bundle ol 
iron wires. 

502. When the connections are made with the 
battery, the current traverses the wire f W, and the 
inner helix, causing the iron wires to become mag¬ 
netic. They now attract the end of ihe iron rod, 
H- ; the motion of the rod raises the Lent wire 
cut of the mercury in the cup C, and breaks the 
circuit. This destroys the magnetism of llie iron 
wires, and R is no longer attracted. The wire, W, 
then (alls back by its* own weight* and the circuit 
is renewed,. A thin slip of brass is brazed to the 
^nd ot K f to prevent it from being retained by the 

, ■ elec irc-mag net after tire rupture of the circuit, 

503, in ibis manner a rapid vibration of I be wire 
1 b produced, aad brilliant sparks and deflag ration of 
t e mercury take place in ihe cup C, The proper 

m* 
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30(3 D “is’s a*.Nir* t , 

bdiiiiee of (lie vibrating apparatus i. i„. , 

the brass bull, b t which moves cm a ™ ed . b T 

beut wire above the axis. The ends of the fi!' 1,1 * 
coil are connected with the two screw-cps ' 
opposite end of the base board to those for V 
nectiou with the battery. From these cops ^h" 
shocks are taken, t s e 


III. BY TCIE INFLUENCE OF THE EARTH 

fiOl Currents of electricity arc induced by ter¬ 
restrial magnetism: l>atj in consequence of the feebte- 
i>ess of the action, it is not easy to render it sensible 
liy the aid of wire coils alone, Deflections may, 
hoivDver, be obtained by connecting with a very 
delicate galvanometer a helix of coarse wire, such as 
is represented in Fig. 113, or a flat spiral. Fig, 112 , 
an 4 having placed its axis in the lino of the dip } 
suddenly inverting it. 

^5, Stronger deflect ions are produced by causing 
a helix to revolve rapidly, as in the instrument rep¬ 
resented in Fig. 184 The coil which is Mow, 
moves in a vertical plane, and its sbait. is pre 
v ^ 0 d with a polc-chaogEr, to the segments oT wh ] 
the extremities of the wire ore sold cre ^' ^ 

■ Passing otl Ihese segments convey the eum-nts 

(he Screw-runs on (he base board. ^ ben ti 
are connected with those of a delicate galvunome , 
”* the inurnment pluced in such * U. 

the helix shall move in the masTielie men la » 
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made to revolve rapidly by mciuis of ft multiplying 
wheel. As each end of the helix approaches and 
recedes from the line of the clip, opposite currents 


Fig. lfrh 



are induced in the wire, their direction chai^i.i^ 

as lbs helix passes this point. 

506, These alternating currents of elecLn il/ ^ 
turned into one course by the pole-changers the seg- 
incuts tif which may be so arranged as lo pass Itora 
one spring to the other when the helix is vertical, 
this being sufficiently near the line of the dip, except 
in low latitildes. The galvanometer needle is stead¬ 
ily deflected as long as the motion is main tame, 
uniformly, lly reversing the revolution of the helix, 
a deflection in the opposite direction lakes f "'"; 
507, A still more powerful effect is produce F 
- fixing an bon bar within the hollow helix, 0 
the instrument be now placed ill the pbncnf ilie mag¬ 
netic meridian, and the cups connected with a ft* * 
vanometer. When the coil and bar ate made to »* 
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each end of the iron becomes alternately a 
tinrlh and a south pole, the magnetism being induced 
jn j| by the earth, ns explained hi ^ dG4, By die 
changes in the magnetic state ul the ircn f electric 
currents are induced in the stir rounding cmL These 
currents change their direction twice during each 
revolution, but they arc hrought into on§ course by 
the pole-changer mi the shaft of the rotating coil 
and the needle of tbs galvanometer is strongly and 
steadily deflected. With this instrument, the current 
is somewhat augmented by the feeble one excited in 
the wire coil by the direct magnet o^electric induction 
of the earth, 

508, Tn this, and in all other instances where 
electricity is produced by motion, and motion re¬ 
ciprocally by electricity, the motion must bo the 
reverse of that which would result from a galvanic 
current flowing in a eeriaiu direction, in order that 
the induced current may have the same direction* 
An opposite currant is excited by producing me¬ 
chanically the same motion as that obtained with 
tiie battery* 


‘I 

4 
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Introductory Note 


Diathermy ha* proven of such great value as an aid in the treat¬ 
ment of a large number of medical and surgical diseases, that no 
physician or surgeon can afford to deprive his patients of the l>enefits 
to l>e derived from this agent. 

When one considers that some of our greatest authorities, both 
in this country and abroad, have again and again come out in favor 
of what they were pleased to term "the newer medicine and surgery,” 
when one recalls the astoundingly large number of rcj»orts in the 
literature showing thcrafieutic successes or at least improvements in 
many intractable medical and surgical conditions, when one realizes 
that recognized faculties of medicine are beginning to teach the use 
of this agent as j»art of the regular curriculum, it is not 
astonishing that the number of prominent physicians and sur¬ 
geons making extensive use of Diathermy is growing from day 
to day. 

There seems to prevail the impression that Diathermy requires 
the use of costly apparatus, and that the technic is fraught with many 
difficulties. We show in the following pages that while a reliable 
apparatus is essential for successful therapy, the outlay involved is 
comparatively small. A perusal of this brochure will convince any 
earnest seeker after information that the technic is not unusually 
difficult to acquire. 



Varioui application* of clettro«!ci in applying Oiathctni* 


Everything 
new, at first 
glance, ap¬ 
pears strange 
a n d compli- 
c a t e d . but 
once a prac- 
t i t i o ti e r 
has made up 
his mind to 
acquire the 
necessary 
k n owlcdge, 
all difficulties 
will l>c over- 
c m e w i t h 
ease. We 
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Diathermy Simpui-ikd 




Alxivr Portable Diathermy Outfit 
2" on Hospital Cart 

I hose who desire to delve more 
deeply into this vast subject. 

< )ur Research Department is 
ever ready i<» assist ethical phy- 
siciaii" in obtaining whatever in¬ 
formation they may desire on all 
Diathermy problems. 

Finally, we desire strongly to 
impress the reader with the fact 
that Diathermy must not he 
looked upon as a |tanacca replac¬ 
ing accepted medical and surgi¬ 
cal methods of treatment. Dia¬ 
thermy is. however, a valuable 
therapeutic adjunct in medi- 


havc endeavored in this 
booklet to explain in the 
simplest possible way 
what Diathermy is. what 
it will do. when it is in¬ 
dicated and when contra¬ 
indicated. and we have 
given general directions 
for its application in a 
language freed from 
technicalities. 

No claim is made that 
we have e x h a u s t e d t h e 
subject, for. on the con¬ 
trary. we have purjmsely 
restricted ourselves to the 
elementals. so that the 
application of Diathermy 
can Ik* carried out intel¬ 
ligently from the very 
beginning. The last sec¬ 
tion of the booklet con¬ 
tains certain technical 
matter which may prove 
interesting reading to 


Application of electrode* in CalUtoue Cnl.c 
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Aliovt illustration shows effect oi Diathermy 
current as used for “beating through" the 
entire field during an abdominal operation, 
according to Dr. Crile's method 


cine because it enhances thcra- 
l>eutic results. In certain sur¬ 
gical diseases, especially the 
malignant growths regarded 
as unsuitable for classic sur¬ 
gery. it will prove the only 
means to remove diseased 
structures, while in a numlter 
of minor surgical conditions it 
is even superior to cutting op¬ 
erations. 

It is evident, therefore, that 
medical and surgical Dia¬ 
thermy merits the most serious 
consideration by every consci¬ 
entious practitioner of medi¬ 
cine. 


Section I—Medical Diathermy 

What Is By the word “Diathermy/* which is coined from the 
Diathermy? Greek words “Dia." meaning through, and “Therme,” 
meaning heat, we understand a method of treatment 
by the creation of warmth or heat within the human body, in 
contra-distinction to the application of beat to the surface of the 
body. 

What Is the Difference The usual application of heat such as 

Between Externally Applied by hot water, hot water bags, elec- 
Heat and Diathermy? trically heated jxuls. heated dry air, 

radiant heat and the like, affects 
merely the skin and an insignificant depth beneath and produces only 
temporary results ascribable to reflex action, while Diathermy can 
be made to affect both the suj>erficial structures and all structures 
within the human body at will. It is applicable for prolonged 
|>eriods at any desired degree with effects directly ascribable to 
the heat. 
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Diathermy Simplified 


What Arc the Principal The principal characteristic of Diathermy, 
Effects of Diathermy? unlike other currents used in therapy, is 

that it has no exciting influence on the 
sensory and motor nerves whatever, and. therefore, docs not con¬ 
tract the muscles, but produces heat without giving the patient any 
other sense except that of a pleasant warmth—that is provided the 
Diathermy is properly applied. 

This makes possible prolonged treatments without tiring the 
patient. Diathermy produces hyperemia not only of the smallest but 
even of medium size blood vessels, and this effect takes place prin¬ 
cipally in the depths of the tissues, the skin remaining more or less 
uninfluenced, differing in this respect from the ordinary application 
of heat. 

The increase of circulation produces also an increase of leuco¬ 
cytes. Diathermy increases the rate of metaliolism, eliminates toxic 
and waste material, relieves congestion and |>ain and relaxes irri¬ 
tated nerves. 

What Arc the Therapeutic It is. according to its physiologic ef- 
Indications of Diathermy? fects. the treatment par excellence in a 

large number of chronic inflammatory 
diseases. It is very useful in conditions where nutrition has to be 
increased locally (varicose ulcers, ununited fractures, deficient callus 
formation). It has proven a most valuable adjunct in the treat¬ 
ment of a number of acute inflammations (pneumonia, nephritis, 
neuritis, arthritis, epididymitis, in certain hypertensions (high blood 
pressure, hyperthyroidism), and in a large class of neuroses, local 
as well as general. For details, sec the thcraj>eutic section. 

W'hat Are the Therapeutic Diathermy should not l»e used when- 
Contra-Indications? ever there i- suppuration, owing to the 

danger that the infection may be caused 
to spread. It is. to cite an example, contra-indicated in acute ap¬ 
pendicitis or cholecystitis when the presence of pus is even suspected. 
For details, see the therapeutic section. 
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How Is Diathermy .jimrr»r»nt aitctroM. 

Obtained? 

By the use of a suitable 
apparatus yielding a so- 
called high frequency cur¬ 
rent. soon to lie described. 

Such an ap;>aratus receives 
its source of energy from 
a lamp socket on an alter¬ 
nating current main, such 
as is now found in almost every house, office or public build¬ 
ing. We must add here tliat where only the direct current is fur¬ 
nished by the district or city, a special device similar in ap|x-arance 
to a motor is required, which converts the Direct into Alternating 
current. 

Both portable and stationary types of Diathermy apparatus 
are manufactured. A comparatively inexpensive apparatus (see 
section on apparatus) will suffice for practice in the office, hospital 
or in the patient's home, and will yield all the modalities needed 
for practically the entire range of medical Diathermy therapy and for 
most conditions requiring surgical Diathermy. Heavier, more cIal>o- 
rate appliances have, of course, certain advantages, especially when 
one desires to make extensive use of Diathermy. 



lliMijliulion of current in diathermy treatment of 
cervix anal uterus 



What Is the High In principle, it is identical with the current 

Frequency Current? which we use for industrial or even certain 

therapeutic purposes, hut it differs in the fre¬ 
quency of the changes of direction, the oscillations generally mount¬ 
ing to over one million times a second. Moreover, the current pro¬ 
duced must he 
well balanced, 
ami must come 
in rapid, evenly, 
successive trains 
of oscillations; a 
condition which 
is of far more 
int]H>rtance than 
the amount of 

Aulo-c<>ndcnulioa Treatment mill i.impcrage 
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produced when the increased production is obtained without relation 
to the quality of the current. 

A low frequency current applied to the human body produces 
motor and sensory effects, the patients describing them as unpleasant 
and even painful. Even weak currents of a low frequency can be 
applied only for a short time because the muscular contractions and 
reactions soon exhaust the muscle or group of muscles so treated. 
Hut the high frequency current leaves the nerves and muscles un¬ 
affected (the oscillations being too rapid), and the result is that 
nothing but heat is produced hy the current when passing through 
the tissues. 

The reader will find in a later section a brief historic note on the 
discovery and development of high frequency currents—a veritable 
romance of electrotechnics. In the technical section the interested 
reader will find all that a physician needs to know about the way 
the high frequency current is produced in the Diathermy apparatus. 

What Is the The high frequency current as used in mod- 

d’Arsonval Current? cm therapy is often sjiokcn of as the d’Arson- 

val current, in honor of Professor d’Arsonval 
of Paris, who was one of the first to point out the therapeutic value 



of the high frequency current. 
Hoth terms, therefore, mean 
practically one and the same 
current, though the term d'Ar- 
sonval is no longer properly 
applicable to modern Dia¬ 
thermy apparatus. 



. . Autoconden- 
WhatlsAuto- 

, . _ sation is a 


ministering general Diathermy 
virtually to the entire lxxly. 


Surgical liMthernty Treatment of Carcinoma 
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Section II—Surgical Diathermy 

What Is Surgical By surgical 
Diathermy? Diathermy 

w c u n <1 e r - 
stand the application of the high 
frequency current for the pur¬ 
pose of destroying human cells 
and tissue, or to divide them sim¬ 
ilar to the manner accomplished 
by a surgical knife. 

How Docs Surgical Diathermy 
Differ from Medical Diathermy? 

As far as the apparatus and cur¬ 
rent arc concerned there is no 
difference, as one and the same 
apparatus is applicable for both 
uses, but there is a difference in the method of application, which 
will be explained in detail in a subsequent section. For convenience 
and for safety of application the surgical currents should be of 
much lower voltage than for medical Diathermy. 

What Is the Histologic As was already alluded to, in medical 

Kffcct of Surgical Diathermy? Diathermy care is taken to stimulate 

through the application of warmth up 
to a jMiint where it is beneficial to the tissues, care lieing taken not 
to exceed a degree when the tissues may be harmed, but in surgical 
Diathermy every ojieration is planned to do the very thing which 
wc avoid in medical Diathermy, namely to destroy the tissues by 
coagulation, or. to make it plain, by cooking the animal cells to heat 
the tissues to a point which prevents further blood supply, with its 
resultant sloughing. 

What Is the Difference If we use a metallic applicator heated 

Between Surgical Diathermy red either by a flame or bv an electric 
and Cautery? current (thermocautery, galvanocau- 

tery) we destroy tissues by burning, 
as a result of conducive heat which has its bad effect of singeing 
adjacent tissues and the undesirable hardening of the surface. In 
applying a suitable electrode carrying a high frequency current - 



(C) Jeff Behary 2019 


8 





10 


Diathermy Simpi.ihieu 


surgical Diathermy—wc obtain the coagulating effect without singe¬ 
ing any more tissue than wc desire. This enables us to localize the 
destructive effect. In addition there is total absence of smoke so 
that the operative field is never obscured, a circumstance of tremen¬ 
dous value when one is o|*erating in cavities, such as the mouth, nose, 
larynx, vagina or rectum. 

How Docs Surgical Surgical Diathermy can never replace 

Diathermy Compare with standard methods of operating surgically. 
Surgical Dissection? because it has a comparatively limited 



with the knife, so that surgical Diathermy must be looked upon as 
a valuable addition to surgical methods and therapy for several rea¬ 
sons. First, in malignant neoplasms surgical Diathermy, while 
destroying the diseased tissue does not oj>en the lymph and blond 
channels, thereby preventing inoculation of the adjacent tissues. It 
has the advantage of being bloodless surgery, nay even hemostatic 
surgery, doing away with the need of sj>onges. artery forceps and the 
like for the control of bleeding, provided the blood vessels are not too 
large. 



Surtnral Diathermy— Henmerhoid*. T«>n*i!». Mole 
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What Arc the Therapeutic Surgical Diathermy is indicated 

Indications of Surgical Diathermy? primarily in accessible malignant 

growths and superficial cancers. 
It is the method |iar excellence in the treatment of papilloma of the 
bladder. It is very often superior to the usual surgical procedures 
in the removal of external growths such as warts, nevi. angiomas and 
lupus, because removal can lie accomplished with less disfigurement. 
Surgical Diathermy is a valuable means of sterilizing growths before 
their removal by surgical methods or immediately afterwards, thereby 
preventing suppuration and sepsis. 


What Arc the Contra* Practically none as far as the 

Indications of Surgical Diathermy? restricted use of this agent is 

concerned. It is very likely that 


the use of surgical Diathermy 
for desiccation will replace 
the knife in many instances 
not enumerated in the pre¬ 
ceding paragraph. t )nc ob¬ 
jection to surgical I fiathermy 
is the fact that it may cause 
ether fumes to ignite. There¬ 
fore. care must he exercised 
when using ether or any in¬ 
flammable substance as an 
anesthetic, although ordinary 
precaution will avert any 
had result. All this will 
he fully discussed in a sub¬ 
sequent section. 

Wh.it Is Meant by lust 
Electrocoagulation? w li a t 

t h e 

term implies a coagulation 
or cooking of the tissues by 
the high frequency current. 
This term may be regarded 
as a synonym for surgical 
Diathermy. 



Model **V“ Senior llbthermy Caliinct 
(Surgical I iuuc cutting current optional) 
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What Is Meant by This is a term denoting a modified electro- 
Fulguration? coagulation, which is better designated as 

Desiccation. It is a monopolar method which 
has certain indications which will he fully appreciated by a study of 
the technics of surgical Diathermy. 

W ; hat Is As the very term implies, this is a method of sur- 

Carbonization? gical 1 bather my which results in complete char¬ 

ring of the tissues. If electrocoagulation is con¬ 
tinued beyond the stage when the tissues have become blanched, 
the tissues will become brown and then black—carbonization. As all 
that is needed for therapeutic purposes is coagulation, carbonization 
is not only unnecessary but decidedly disadvantageous, hanijiering 
penetration of the current into the depths, and causing adherence of 
tissue tt» the electrode so that when the instrument is to be moved to 
attack adjacent tix>uc the carbonized substance is removed with force, 
which may result in disagreeable hemorrhage. I'arlmnization has no 
place in therapy and should not lie employed. 



I-'ivhrr Eye. Ear. No*e and Throat 
C'otnhinalmn I'nlmirt 
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Section III—Apparatus and Accessories 

A certain familiarity with the appliances with which one is to 
work is of importance not only from a scientific hut from an eco¬ 
nomic standpoint as well. 

While the principal tiling is to secure an apparatus that is manu¬ 
factured with a view to efficiency, there are also other considerations 
which the physician must know in order to decide for himself the 
type he needs and desires. It is for this reason that in this section 
no attempt will he made to tire the reader with discussions of the 
technic of manufacture. We shall therefore restrict ourselves to a 
brief description of the diverse types of appliances from the stand- 
jioint of therapy. 

We desire to impress the reader with the fact that while at first 
any of our apparatuses may appear somewhat strange, as compared 
with equipment for galvanic or faradic therapy, yet the apjiarently 
complicated "piece of machinery” is very easily understood and is 
easily applied. In fact, many physicians are employing nurses, tech¬ 
nicians and lay assistants to administer treatments under their 
direction. 

All our apparatus have this in common: 

1. The office, hospital or home in which Diathermy treatments 
are to be given must have an electric lighting system. Most Diathermy 
machines are constructed that they may be connected with the alter¬ 
nating current light socket, that is, no special wiring is required. 
Where, however, only the direct current is available this supply must 
lie first transformed into an alternating one by means of a converter, 
which in apjiearance resembles a medium size motor. 

2. All our Diathermy machines are capable of yielding the neces¬ 
sary currents for medical Diathermy, surgical Diathermy, autocon¬ 
densation and high frequency applications within the limits specified 

by us. 

3. Each and every piece of apparatus which we manufacture is 
provided with detailed instructions for its installation and use. 

Our Diathermy machines arc best grouped into two types: 

1. Portables. 

2. Cabinets. 

Each type has certain variations which will l>c described in detail. 
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Portable As the name im- 
Apparatus plies, this type 
is manufactured 
for the purpose of affording 
practitioners an apparatus 
that can l>e taken for treat¬ 
ment purposes to any place 
provided with electric light 
current. The least expensive 
and simplest of this ty|x? is 
the “Physician’s Portable,’* 
which is illustrated l>clow. 
It plainly shows a Diathermy 
apparatus set in a leatherette 
case, which can lx? closed and 
carried with comparative ease. This case measures 12 inches high. 
14 inches wide and 22 inches long, and weighs hut 50 pounds. Such 
an outfit is provided with all accessories needed for the various 
forms of Diathermy treatment, and may he purchased for the sum 
of $265.00. There is a substantial deduction for cash, or the pur¬ 
chaser may have the option of making a small down payment and 
the balance in twelve monthly instalments. A similar outfit for office 
use is the G2 type shown alx>vc. 


Portable Diathermy Outfit "G2" 



Example of Now let us assume for the purpose of demonstrating 
Treatment the manner 
of application 
that you have just such an 
apparatus before you, and 
that you desire to treat an 
inflamed knee-joint with 
Diathermy. 

The patient with the knee 
exjxjsed, is placed either 
on your examining table 
or preferably, on a simple 
|>added table in a sjiacc or 
room set aside for this 
work, in the prone position. 

(It is well for even a bc- 

ginner to set aside a special t>hy*ci.„.- Portable Type -A" 
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room tor physical therapy work. Exig¬ 
ence has shown that there soon appears a 
great demand for this treatment, interfer¬ 
ing with routine practice.) Certainly treat¬ 
ment to the knee could he given with the 
patient in the sitting position even on an 
ordinary chair hut as the treatment should 
last for some time, even to half an hour. 
Iwth patient and physician or attendant 
will find it more convenient with the pa¬ 
tient in the prone position at suitable 
height. 

1 lave the machine on a small stand near¬ 
by so that the current can l>e regulated with 
ease. Among the accessories you will find 
two cords insulated with rubber, and a roll of sheet (flexible) block 
tin. Using an ordinary household scissors, cut ofT two pieces of 
this tin of alxiut 3x4 inches each. These block tin sheets are the 
electrodes by which the Diathermy current is to be carried to the 
knee-joint. For anatomic reasons you will place them laterally, one 
on the inner and one on the outer side of the knee, and before 
binding them in place with the elastic webbing (also furnished) coat 
both the skin and the under surface of the plate with soap lather, 
which insures good moist contact. Or. you mav use the Diathermy 
Clamp, with nie>h-covered sponge electrodes, as illustrated. These 
electrodes arc now connected to the proper outlets on the machine 
by means of the rubber-covered cords. The main thing to watch 
is that the cords remain in good contact with the metal plates and 
the metal plates in good contact with the skin. 

The patient is now ready for treatment. 

As you throw on the line switch you will notice a faint glow from 
a ruby pilot lamp set in the top of the machine, indicating that the 
current is entering the apparatus. The treatment now resolves into 
the proper manipulation of the simple controls, each of which is 
plainly marked as to purpose. You will observe the needle on the 
milliampere meter has moved upward, indicating that the current 
is passing through the knee-joint, and the resistance of the tissues 
to the passage of this current does the rest. In a short time the 
patient tells you that lie feels a pleasant warmth. You arc now 
actually administering a medical Diathermy treatment and know that 
the technic as far as you have gone is comparatively simple. Fifteen 



Itiathrrmy to the Knrr with 
Diathrrrny Clamp 
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minutes will be sufficient time for the first treatment. Shut off 
the machine as you will be instructed, remove the electrodes, wipe 
the skin dry with a soft towel and your patient will undoubtedly 
leave the treatment table with the assertion that he feels greatly 
relieved. 



Cabinet In appear- 
Apparatus ance, as 
you will 
notice from the illus¬ 
trations, there is quite 
a difference between 
the large cabinet Dia¬ 
thermy machines and 
the portable, but in the 
oj)erating technic and 
in general results this 
difference is not so 
marked. Certainly, the 
cabinet outfits are more 
powerful and for that 
reason are generally 
chosen for offices where 
the demand for physi¬ 
cal therapy methods is 
fairly large, or for hos¬ 
pital work. 


There are more cur¬ 
rent controls on the 
larger machines, and 
while they appear 
somewhat more com¬ 
plicated than the port¬ 
able type, the whole 
operation and applica¬ 
tion are essentially the 
same in either instance. 
The larger type ma¬ 
chines are also more 
expensive than the 
portables, a fact which you will notice by turning to the end of this 
booklet, to the catalog section. 


Fischer Senior "FO“ Diathermy Cabinet 
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Section IV—Technic of Medical 
and Surgical Diathermy 

The reader of the preceding section has 
received an idea what medical Diathermy 
is like. Wc have briefly given the physio¬ 
logic effects of the high frequency current 
in the first section, and while detailed study 
of this current on the human organisms is 
highly interesting, and, indeed, essential to 
the intelligent application of this agent, 
space forbids our entering into details. In 
the following section we furnish the indi¬ 
cations for all forms of Diathermy, ar¬ 
ranged alphabetically by diseases and conditions, so that the reader 
can orient himself without much loss of time. Such a method, 
however, leads to merely empiric work, and as no physician cares 
to treat patients after a given pattern, the knowledge necessary to 
insure intelligent individualization must Ik.* obtained from the study 
of special work. 

Taking Imth our jx»rtal>le and cabinet types of apparatus for the 
purpose of illustrating technics, wc already know that the high fre¬ 
quency current can be regulated from a weak, scarcely perceptible 
warming through of any desired part of the body, to such intense 
heating that the tissues are cooked and charred. 



of Hottciuler-Coiilc llud 
Band in DiatlwTniy Trratmrnt 


Medical Let us take up the problem of medical Diathermy first. 

Diathermy We have already seen that while we can heat through 

any limited jwrtion of the body, that there is such a 

thing as a general dia- 
thermization which is 
known as autoeondensa- 
tion. 

A sharp line of demarca¬ 
tion between localized and 
general d iat herm i zat ion 

Surgical Diathermy Klrclrodc* and Handle Cailllot be drawn, since 
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even local Diutlu-rmy raises somewhat the general body teiti|>erature. 
as can be verified by ordinary thermometry in the axilla or |>cr rectum. 
This is due. oi course, to the influence oi Diathermy on the general 
circulation. 

We sec from the illustrations of the ap|>aratus that each machine 
has several outlets or terminals from which the current is carried 
to the jxatient. Because two cords arc necessary to carry this cur¬ 
rent. we refer to the method of treatment as "bipolar” in contra¬ 
distinction to the "monnjxtlar" current which, as we shall s<x>n see, 
requires but one cord. We shall refer to the monopolar current 
further on in this booklet. 

For strictly medical Diathermy only the bipolar current is ap¬ 
plicable. in such a way that the active electrode is placed directly 
over the region to Ik- treated, while the indifferent electrode is placed 
directly opposite, so as to insure a direct crossing of the j»art to be 
treated by the Diathermy current. The active electrode should be 
large enough for the purpose intended, but the indifferent electrode 
generally should Ik- considerably larger. 

To illustrate by an exam¬ 
ple. let us assume that instead 
of a knee, as we described in 
the preceding section, we de¬ 
sire to treat a chronically in- 
flatiled gall bladder. The ac¬ 
tive electrode, which is usu¬ 
ally a piece of flexible mesh 
or cut from a sheet of block 
tin, should Ik- large enough to 
cover the region of the gall 
bladder— for instance A x 5 
inches should lie sufficient. 
For the indifferent electrode 
a piece of mesh or sheet 
block tin, about 6x8 inches, 
will be correct. This elec¬ 
trode is placed against the 
back opjMisite to the gall 
bladder region. 

Mesh electrodes arc ex- 
Molical Diathermy in I’alniunjry Tut>rrcul<>»i* tlCIUlIv adaptable, l)Ul tilt 
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block tin electrodes have the advantage 
that they can be sliaped and molded to 
fit the contours of the human body. 
These electrodes mav he used again 
and again, until worn out. although 
care should be taken when using block 
tin to see that there are no wrinkles. 
If wrinkles are present they must he 
first smoothed out with a wooden 
roller, as even contact is absolutely 


I (utlurmy Treatment in Genitouri¬ 
nary Doonlrrs— C'lin|mtnil Electrode 



necessary. 

We have said that the electrodes must be thoroughly lathered and 
that they must lie in close contact with the skin, otherwise there is 
danger of sparking—an unpleasant sensation. It is often necessary 
to hold the electrodes in place with elastic bandages, but a pillow can 
generally 1>e placed under the back to hold the lower electrode firmly, 
while sandbags may be employed to hold the electrodes on the anterior 
part of the body. In either event the application "f these electrodes 
is quite simple. 

The First Law Like in everything else in the practice of medicine, 
of Diathermy the first law is not to do harm. In their zeal to ac- 

Treatment contplish as much good as possible in the shortest 

time, novices arc tempted to use too strong cur¬ 
rents. That patients may he blistered and burned by such treat¬ 
ments there can he no doubt. Patients themselves complain when 


Cnrbt» Elcctr.Jc m Diathermy 
Treatment of Endocrrvuili* 



the sensation of heat becomes painful 
or annoying, and this should lie care¬ 
fully avoided not only by watching 
the amount <*f current passing through 
the milliampcre meter, but by caution¬ 
ing the |\nticnt that as soon as the sen- 
nation of pleasant warmth is exceeded 
he should demand a reduction. Nothing 
is more apt to discredit Diathermy 
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Autn continuation Treatment 


than when a pa¬ 
tient experiences 
unpleasant 
shocks or spark- 
in};, but this can 
l>e easily avoided 
with just ordi¬ 
nary care. How 
to start the ma¬ 
chine and to ter¬ 
minate the treat¬ 
ment have al¬ 
ready l>een de¬ 
scribed. 


Auto- When it is desired to administer autocondensation 

condensation for general therapeutic purposes, as for the reduc¬ 
tion of high blood pressure, detoxication, et cetera, 
the technic is very simple. The patient need not even disrobe; he 
sits or reclines 
on a specially 
prepared pad 
(see above) in 
his ordinary 
clothing, al¬ 
though disrob¬ 
ing improves contact. The patient merely holds a long metallic handle, 
and there is no fastening of other electrodes required. The appa¬ 
ratus is operated just about the same as for giving a Diathermy 
treatment. 



Aulo condcnsation Pad 


Surgical Wc now come to a discussion of the technic of surgical 
Diathermy Diathermy, and begin with the most inqiortant pro¬ 
cedure—electrocoagulation. 

Before applying this technic on patients, the novice will do well 
to perform a few simple experiments on a raw piece of meat. 
Obtain a small piece of fresh raw meat, just 3 or 4 inches square 
and probably ■) } of an inch thick, and place it on a piece of block 
tin slightly larger, this tin representing the indifferent electrode. The 
active electrode is a needle or small disc or knife-shaped device fitted 
into an insulated hard rubber handle. 
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KIctlio-ctuKuhlion te»t on piece of nml. Note 
the while area of coagulation produced by 
correct current 


Charring, due to too strong a current 
in coagulation 



Connect Inrih the indifferent and 
the active electrodes by means of 
rubber-covered cords to the Dia¬ 
thermy machine. Grasp the rubber 
handle and bring the |>oint of the 
electrode very close to but not in 
contact with the piece of meat. On 
closing the circuit, either with a 
hand or foot switch, you will notice 
a sparkling between the needle |K>int 
and the meat. This is a method 
which formerly was called fulgura- 
tion, but which we now refer to as 
desiccation. Alter the current vol¬ 
ume. that is. increase and decrease 
lhe sparking and test the effect of 
the method on the meat. A few 
experiments like this will be found 
more worth while than hours of 
theoretic reading. 



Correct coagulation with spike rlrctrodr 
produces white area 



r<o rapid coagulation with >pike 
produces charring 


The foot switch we refer to i> 
an accessory provided with most 
outfits, which permits freedom of the operator's hands. 


Continue to use the foot switch for the electrocoagulation ex- 
periments. These experiments are very similar in character to 
those just described, with this difference, that the needle electrode 
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Cauliflower Kpitlic 
lionu Miccrufully 
removed l>y »urgica1 
diathermy (electro¬ 
coagulation). Illot- 
tratioii above aliowa 
si dr Viet* <•! the 
gmwtb i below same 
patient alter opera¬ 
tion showing wound 
healed. 



is introduced directly into the meat. For prac¬ 
tice purjtoscs. mark off with an indelible pencil 
an irregular space, and assume that this rep¬ 
resents a cancerous growth which you desire to 
coagulate. Insert the needle electrode at any 
desired point in this sjtace, and. assuming that 
after experimentation the apparatus is set for just 
the right strength of current, press down on the 
foot switch. You will produce a wheal of white, 
similar in appearance to a wheal one gets by 
injecting a solution with a hy|x>dcrmic syringe 
immediately under the skin. This only takes a 
second or so. then stop the current by raising the 
foot, insert the needle into an adjacent sjiot, and 
proceed in this manner until the entire "cancer 
area" has been coagulated. 

Kxperiments on animals (which should be 
anesthetized for that purpose in a separate room 
and tlun taken to the diathermy room, to prevent 
explosion) will prove helpful in determining the 
value of desiccation and electrocoagulation on the 
control of hemorrhage. The technic of electro¬ 
coagulation in actual practice does not differ from 
that just described. 


Monopolar This is a method of surgical treatment especially of 
Desiccation value in minor external blemishes. An insulated handle 
to which is attached the needle electrode as used in 
electrocoagulation is employed. This handle is connected to the 
uniterminal on the machine, but the jwitient merely sits on a chair 
and no connection is made to the outfit. To explain further, only 

one cord is used. Another 
method of monopolar desicca¬ 
tion is to connect the patient 
to this uuitcrmiu.nl and with¬ 
draw the current with a needle-like elec¬ 
trode held in the fingers of the operator. 

It is almost needless to add that this 
type of work should be done under either 
general or local anesthesia. I .oca I anes¬ 
thesia is preferable whenever jxissible. 



Monopolar drtN-catinn Hi awing 
•liuwa Ikf needle applicator held 
a abort dwtance away from the 
akin, a abower nf tparka parting 
to the Icuon 
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Diseases and Conditions in Which 
Diathermy Is Indicated 

Below arc listed the principal conditions in which various well 
known physicians have used Diathermy, either as the method of 
choice or as an adjunct to other methods. Literature describing tech¬ 
nic and other details of treatment in conditions in which vou are 

• * 

interested will be sent on request of any physician. 


Acne 

Adenitis, 
acute and 
chronic 

Adhesions, 

abdominal 

Adhesions, 

pleuritic 

Amenorrhea 

Anemia 

( secondary) 

Aneurysm 

Angina Pectoris 

Angioma 

Angimieurosis 

Ankylosis, 

fibrous 

Anuria 

A rteriosclerosis 

Arthritis, 

chronic 

Arthritis. 

gonorrheal 

Asthma. 

bronchial 

Bronchitis. 

chronic 

Buboes 

Bursitis 

Carcinoma, 
external or 
inaccessible 
cavities 
Cellulitis 
Cervicitis 
Chancroid 
t laudication, 
intermittent 


Cholecystitis, 

catarrhal 

(chronic) 

Coccygodynia 

Condyloma 

Conjunctivitis, 
acute and 
chronic 

Cystitis, 
acute and 
chronic 

Dysmenorrhea 

Endarteritis 

Oblitcran- 

Endometritis 

Eneurcsis 

Epithelioma 

Epididymitis, 
acute and 
chronic 

Fissure, anal 

Fractures 

Gangrene. 

threatened 

Gastralgia 

Gastritis. 

catarrhal 

Gonorrhea, 
acute and 
chronic 

Gout 

I femorrh, »ids 

Insomnia 

Iridocyclitis Iritis, 
acute or 
chronic Iritis, 
gonorrheal 

Keloid 


Laryngitis, 
acute and 
chronic 

Leucorrhca 
l-ocomotor Ataxia 
I.umliago 
Lupus Vulgaris 
Menopause 
Myocarditis 
Myositis, 
traumatic 
Myositis, 
ossificans 
Nephritis 
Neuralgia 
Neuritis 
Nevus 
Onychia 
Orchitis 
Osteitis 
Ostcomylitis 
Papilloma, 
bladder 

Paralysis, agitans 

Periostitis 

Pertussis 

Pleurisy 

Pneumonia 

Prostatitis 

Raynaud's Disease 

Sarcoma 

Sciatica 

Sprains 

Tonsillitis 

Torticollis 

Ulcer, duodenal 

Ulcer, gastric 

Ulcer, varicose 

Vesiculitis 

Warts 
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Section V—Diathermy Therapy in 
Medicine and Surgery 

The preceding alphabetic tabulation of the principal diseases and 
conditions in which medical and surgical therapy is indicated is, of 
course, neither complete nor instructive with regard to many factors 
with which every practitioner should be familiar. 

Those interested can secure from us a book on Diathermy which 
will bring more detailed information. 

Our purpose has been merely to show indications and certain 
contra-indications and stimulate the reader to thought and develop¬ 
ment, for, from the class of affections enumerated, the therapeutic 
indications of Diathermy suggest themselves as far as other affec¬ 
tions are concerned, which have not been included in the table. 

It is important to point out that Diathermy is a veritable specific 
in a comparatively few diseases, and, accordingly, other methods of 
treatment must not be neglected. This in turn presupposes an exact 
diagnosis and recognition of causative factors. 

Finally attention is invited to the fact that we have not given 
the dosage in surgical Diathermy. This is due to the fact that each 
surgeon must find out in each particular lesion the dose required. 
When we desire to coagulate a large tumor, to illustrate by an 
example, we proceed as follows: All connections having been made 
to have a mild current, the apparatus is controlled by the foot switch. 
The needle electrode is inserted at any desired place of the growth 
and the current turned on by the foot for a few seconds. The 
tissue must become blanched. If it does not, the current is weak, 
and we increase it until we secure the desired effect. Now the 
operation proceeds in this manner: We coagulate a point, stop the 
current, withdraw the needle electrode and insert it alongside the 
coagulated area in order to coagulate the rest of the tumor pro¬ 
gressively. It is only after each insertion of the needle that the cur¬ 
rent is turned on to prevent sparking, unless one deliberately desires 
this sparking to control oozing by dehydration. 

Attention is invited to the fact that desiccation has been mentioned 
but not treated in the preceding table. 

While this method is indicated in small benign external growths, 
such as warts, nevi. acne, and the like, it is not superior to coagula¬ 
tion. especially so because the surgeon himself is apt to receive sparks 
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if he does not avoid close contact of his hand or finger with the 
patient. 

The principle of desiccation is that of mild coagulation. But the 
current must he strong enough to accomplish the desired effect. 

The simplest method is to connect the large cable supplied with 
each apparatus with the unipolar outlet, attach it at the hook end 
to a metal handle electrode which is held by the patient. Though 
this appears to l>e unipolar or, more correctly speaking, uniterminal, 
the current actually enters the patient's body. Place a finger against 
the body and both operator and patient will experience sparking. If 
instead of the finger the operator approaches a lesion with the needle 
electrode, desiccation will result, the intensity depending on the cur¬ 
rent volume. As the milliampere meter does not register the current 
from the unipolar coil in any of our apparatus, the current strength 
must be regulated by the main controller and spark gaps in an 
empiric sort of way. 


Historical Note 

It was not so long since that practitioners of medicine knew only 
two electrical currents of therapeutic value—galvanism and faradism. 
These modalities became also important diagnostic tools. The char¬ 
acter of the currents and their physiologic and therapeutic effects had 
been developed to a high state of perfection, and the apparatus 
improved to insure exactness and convenience in the administration 
of the currents; but these currents could not be utilized to produce 
heat by direct application to the human body. 

Every electric current produces heat. From a purely physiologic 
point of view, Spitzka has demonstrated by actual tests that the tem¬ 
perature in the spinal column of criminals who had l>ecn executed 
by electricity reached 1 22' F. It was soon learned that while heat 
could be produced by weaker cur¬ 
rents, such an effect could be obtained 
only at the cost of tissue cells. As 
regards the heating value of the gal¬ 
vanic and faradic currents, as used 
in the treatment of disease, it was too 
small to he measured and certainly 
nonexisting therapeutically. 

A new impetus to electrotherapy 
was given by Tesla, when he discov¬ 
ered what became known in electro- wi ' h 
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technics as the high fiequency current. 

No one, not even this famous Scrbo- 
Ainerican engineer, dreamt that the 
discovery «>f this current would add 
to medicine and surgery an agent of 
such tremendous value. Tesla himself • 

noticed that the high frequency cur¬ 
rent produced a sensation of heat, but 
with the voltage employed and the 1 

further fact that the current was not 
continuous, the thought of utilizing it 
to create heat in the human body 
would have ap|*carcd far fetched to a 
medical man. 

It was in 1892 that d’Arsonval of Paris suggested the therapeutic 
|>ossibilitics of the Tesla current. Four years later this physicist 
published his experiments, clearly demonstrating that the high fre¬ 
quency energy could be employed for heating beyond physiological 
limits. Bordicr ami Lecomte demonstrated later that by introducing 
metallic electrodes into the mouth and rectum of a guinea pig the 
animal could he killed by over-heating. 

While d'Arsonval's name is justly identified with the high fre¬ 
quency current as applied to medicine, more credit is perhaps due 
von Zeynck (than any other scientist), who proceeded with the study 
of this current more systematically. Kngngcd in exj*eriniental work 
in the lalx>ratorv of Professor Nernst. he noticed that high frequency 
currents of a certain rate of oscillations produced no other sensation 
than that of warmth. In 1899 he published his observations and 
|>ointcd out that while the heating effect doubtless is due to Joule’s I 

law. the Tesla oscillations arc probably the sole means of equally 
warming the human body. Here we see a vision which today is 
reality. 

Von Zeynck was handicap|>ed by lack of suitable apjxaratus. hut 
with dogged tenacity hung on to this thought, and. as we shall soon 
see. developed it until lie attained his goal, so much so that the present 
writer, who has carefully gone over the literature on the subject with 
particular attention to priority, firmly believes that it is von Zevnek 
whom modern physical therapy owes a great debt. 

Von Zeynck interested von Prcyss in his investigations, and in 
the year 1904 !w>th Itegau experiments with a specially constructed 
Tesla apjxiratus. A year later von Zeynck demonstrated at Professor 
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Wohler's clinic in I'rague the treatment of a wrist joint, ankylosed 
as a result of gonococcic infection. At that time he frankly ad¬ 
mitted that the apparatus he employed was not very satisfactory, 
that the tension was too high, that the oscillations were unsteady and 
that disagreeable sensations could not be avoided. He secured the 
aid of von Bernd at a time when the technicians of wireless telegraphy 
were busily engaged in experiments to produce continuous oscilla¬ 
tions. 'Hie solution of the problem was found neither by Zeynek 
and his collaborators, Preyss and Bernd. nor by the multitude of 
technicians, but by the Danish engineer, Waldemar Poulsen. Bernd 
immediately grasjied the value of the discovery, constructed an appa¬ 
ratus and began a scries of tests on animals and on themselves, and 
finally applied their invention therapeutically in Professor Ortner’s 
clinic in Innsbruck. There they had ten partly acute, partly sub-acute 
cases of arthritis and their successes were reported in the Wiener 
Klinische Wochenschrift in April, 1908. 

They referred to this new method of treatment as Thermo-pene¬ 
tration, a name which they later abandoned in favor of Diathermy, 
sponsored by Doctor Franz Nagelschmidt of Berlin. This physician 
had doubtless carried on similar experiments independently, but as 
his first contribution on the subject did not appear until December. 
1908, under the title “Tabes und Hochfrcquenzbehandlung” (Loco¬ 
motor ataxia and high frequency treatment), priority seems to be¬ 
long to Zeynek, Preyss and Bernd. It is interesting to note that 
Nagelschmidt at first called this method of treatment Electrotrans- 
thermy. 

In the wake of these rather modest beginnings comes a veritable 
avalanche of clinical experiments. In the United States, as j>er- 
baps in no other country, the value of Diathermy is grasped by high 
and low in the scientific world. In medicine, Kelley of Johns Hop¬ 
kins sees in the high frequency current the “newer surgery” be¬ 
cause of the potency of the current to destroy tissue, while no less 
an authority than Crile of Cleveland shows its great value as a pre¬ 
ventative of surgical shock. A host of earnest workers have 
developed indications and technic, too numerous to be even men¬ 
tioned in this brief sketch, and today we have a number of special- 
istic societies, congresses and periodicals exclusively devoted to 
physical methods of therapy in which Diathermy plays an important 
role. Colleges are establishing chairs for these newer methods of 
treatment, and no hospital is deemed properly equipped unless it has 
at least one reliable apparatus for medical and surgical Diathermy. 
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But what is of pcrliaps the greatest importance in signifying the 
fact that Diathermy has definite scientific value—and is not a mere 
fad—is the circumstance that the American Medical Association has 
undertaken measures which will insure a standardization of Dia¬ 
thermy apparatus. 

What the future will bring forth can only be conjectured. The 
high state of technical attainment and the cumulative knowledge with 
regard to Diathermy in medicine and surgery afford each earnest 
physician the means to conveniently add original investigations and 
thus to make valuable contributions for the common good. 
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PREFACE 

A PPRECIATING the need of establishing standard technics 
applicable to the treatment of the various conditions in 
L which diathermy is indicated, especially among medical 
men who are just entering the physiotherapeutic field, we have 
attempted in this publication insofar as possible to supply this 
much needed information. 

Many physicians and surgeons using diathermy today are 
pioneers in the field, and employ whatever technic they, through 
experience, have found gives the best results. These men have 
adopted procedures that may be regarded as standard. We find 
that the successful men, even where widely separated, have come 
to use practically the same general technic in their work, and in 
the preparation of this book of therapy, we have been careful to 
incorporate only that which has been adopted by a sufficient num¬ 
ber of physicians as safe, reliable, and efficient. 

While diathermy as an electrical modality is a constant ele¬ 
ment, the reactions of the human body differ widely in different 
individuals. Furthermore, the same individual does not react the 
same at all times, and in the use of diathermic energy, as in the 
administration of medicines, the physician must use both caution 
and judgment, study each case individually, and adjust his technic 
to suit conditions. 

Neurotic patients often have an extreme fear of any electrical 
treatment, which they associate with electrical shock and high 
tension burns about which almost everyone has some knowledge. 
In treating such patients, the operator must endeavor to inspire 
their confidence by his attitude and make them understand that he 
is not carrying out an experiment, but that he knows exactly what 
he is doing and is confident of the results to be obtained. He 
should check his connections, the application of the electrodes, 
and the setting of the machine before starting the treatment. 



... 
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While diathermy is doubtless as safe as any agent used in the 
, „f medicine and surgery, it is possible to abuse it and 
P . Kl hums or uncomfortable sensations to the patient. We 
r° endeavored, in this book, by furnishing reliable information 
rardiim the application of this physical agency, to remove all 
doubt and to inspire confidence. 

It is our hope that by the publication of this Book of Therapy 
„-e will aid in the advance of physical therapy science. 

Research Department, 

H. G. FISCHER & CO., Inc. 
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About twenty-five years ago D Arsonval, a French professor. 

. „ strate d that when an electncal current reversed its direc- 
demons ner ^ IOi00 o times per second, muscle contractions 
tIOn d entirely. Since this time electrical currents of frequencies 
ttaSt 'mu C h higher have been experimented upon, and these cur- 
VC r "' s %vcrc finally named Diathermy currents by Nagleschmidt of 
Germany. Dia— thru and Thermy— to heat. 

Then came various methods of applying Diathermy Currents 
and various voltages under which it was used. Three names ap¬ 
plied to these Diathermy Currents still remain quite popular. 
They are, DWrsonval, Tesla and Oudin. They are all essen¬ 
tially the same and the terms may well be discarded. Ordinarily 
D’.Arsonval Currents are spoken of as fairly low voltage cur¬ 
rents approximating from 1,000 to 5,000 volts. Tesla Currents 
often run as high as 25,000 or even 30,000 volts while Oudin is 
usually considered from 30,000 to 100,000 volts. 

The sensation engendered by Diathermy within the human sys¬ 
tem, or within the part under treatment, is one of heat only. The 
circuit is under complete control of the operator and when prop¬ 
erly adjusted is absolutely devoid of any faradic sensation. 

Medical Diathermy is used to produce heat within the tissues 
within physiological limits, the object being to temporarily in¬ 
crease congestion and promote a more rapid flow of blood, the 
reaction following decreasing congestion with the resultant drain¬ 
age of poisons from the affected area, all of which is accom¬ 
plished at a comfortable heat toleration. 

Medical diathermy is applicable in all instances in which the 

rapcutK e ects of heat within the tissues is beneficial. 

m nitn f lt - t0 8 enenite the heat within the tissues is the para- 

Peonle anta g e of Diathermy over any other method. In fat 

little nr ^ l )cri pheral layer of tat acts as an insulator so that 

temal a m!r Knctlt to r ^ c deeper tissues is ever produced by ex¬ 
ternal applications of heat. 1 

sired and ^ enn \’ " e ma y administer heat to whatever depth de- 
Medical dintl? lntensi *y °r decrease its concentration at will, 
and venule* P r M uces a vasodilatation of the arterioles 

There is -ik Krt ' increasing the vascularity of the part, 
enzymes whir^H mcrcase m the concentration of the hemolytic 
blood cells th UKrcas es the phagocytic activity of the white 
at the same 7. corn !' at ing infection by nature's process and 
anil ! le ‘ ‘sterling the absorption of devitalized tissue 


anU waste 


products. 


(C) Jeff Behary 2019 








DTAtHER M V THERAPY 






Quoting from Kolischer, Dia¬ 
thermy increases nutrition oxygena¬ 
tion, hastens the elimination of 
waste and toxic products and fur¬ 
nishes a better supply of the vari¬ 
ous substances that are locally re¬ 
quired in combating infections 
There is often a relaxation oi 
other tissue elements, such as spas¬ 
modic muscles, tense nerves and 
similar conditions. 

Edwin N. Kime, M.D., points 
out that both medical and surgical 
diathermy in the hands of the 
skilled medical man are valuable 
adjuncts, and when administered 
with proper technic in suitable 
cases appear to be almost specific 
in many hitherto hopeless condi¬ 
tions. Geo. W. Funck, M.D., says, 3 
when diathermy heat is applied to 
any part of the body, the tissues 
react in a certain definite way. It 
produces a local vasodilation of the 
. . arterioles, capillaries and veins, and 

a similar effect in the corresponding lymph channels; the result 
is an increased Huid irrigation of the area; more blood and lymph 
flows through in a unit of time. 

Neymann states, 4 that after Diathermy the blood picture 
langcs. Red blood corpuscles, white blood corpuscles and 
emoglobin increase. Chemical examination of the blood reveals 
c ended changes. I here is an increase in the nonprotein nitrogen 
and uric acid content of the blood. 

I rom what has been said, it would follow that Diathermy is 
beneficial in the following conditions: 

1 ' Conditions requiring local increase of the blood supply. 

-■ Conditions requiring increase in rate of metabolism, oxida¬ 
tion, phagocytosis, antibody formation, and etc. 

3 - It increases the elimination of waste products. 

4 - It rel ieves tension. 

It supports and maintains a healthy metabolism, 
b. It relieves pain due to congestion. 

J fridiaiotpolin Med- Jour, 

Am. Jour. I'hy*. Thcr., Oct,, 79 . 


Modd "(. -D-C” Senior 
Diathermy Cabinet 
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77;,- general indications for Medical Diathermy arc: 

Chronic local debilitated conditions. 

Acute and chronic inflammations. 

Toxic states. 

Neuroses. 

As examples of these conditions, we might mention: 

. Chronic ulcers, varicose ulcers; eczema, the dry, scaly form* 
non-united fractures; trophic sores; chronic arthritis; muscu 
lar atrophy, etc. 

. Tuberculosis, pulmonary, bone, and gland; urethritis, pros 
tatitis; metritis, cervicitis, salpingitis; otitis media; osteomye¬ 
litis: neuritis. 

Pneumonia; pleurisy; arthritis. 

Nephritis: toxic fevers and acidosis. 

Idiophathic hypertension; psychoses, autonomic imbalance. 

By the employment of properly sized and shaped electrodes 
and the proper technic, we are able to deliver to areas of any size 
not only greatly varying degrees of heat but accurately measured 
dosage. 1 his heating may be general or localized to small sec¬ 
tions by simply varying the technic of application. The result is 
accomplished with no sense of shocking or so-called electrical 
sensations on the part of the patient; in fact, the patient should 

abIe C wa C rmth ny SCnSatl ° n than that of the required, comfort- 

wem^r ediCal Dintherm y Produces internal heating (or what 
X term an ,nte ™ ! Poultice), offers relief of venous and 

gesic C,cates ca P*^ a ry hyperemia, has marked anal- 

nerves f 1 * ICS ’ l<ttes cells, glands, and the vasomotor 

„, '. S USCl ' to e ««PtionaI advantage in: 

Chronic Urethritis 
(ionococcal infection 
Traumatic injuries 
Pelvic inflammation 
Angina Pectoris 
Muscular Atrophy 
Bronchial congestion 
And for the relief of 

It i, . pain 

Diathermy is avail* I r X ^ \ * ^ c <ln ' te * ,st of conditions for which 

to lack com; ktss' h ° WCVCr *o«U be 

Uiathermy is o! value wherever heat 


'.cctpiiuiidi act 

uS^' JOint 

Absorption of callous. 


-».ses 

and deposits 
(Tronic Kidney condi¬ 
tions 

Congestion „f | iver 
( >ld skin fibrosis 
-Neuritis 


Neuralgias 

Sciatica 

Myalgias 

( Vchitis 

Kndocervicitis 

hpididymitis 

Arthritis 
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is indicated. The only way tor the prospective user of Diathermy 
to learn how to supply it, is to keep in mind its general effects, and 
to keep in mind the indications in his patients for these effects. If 
he does that, he will discover new uses for Diathermy every day 

Diathermy applications are biterminal, and while on first ob¬ 
servance the general technic seems exceedingly complicated, it is 
in reality very simple. Proper attention must be paid to the seem¬ 
ingly small details of an average diathermy application. 

Diathermy dosage will naturally vary from as low as io M.A. 
up to as high as 6000 M.A. anil over, to correspond with the type 
of case under treatment as well as the square inch surface area of 
the electrodes. I here is an accepted rule that ^00 M.A. for each 
7 square inches of surface covered should not be exceeded. 

Start the treatment with a very low milliamperage, that is, with 
the spark interrupter points adjusted almost closed, and increase 
the current gradually to the desired maximum, holding the cur¬ 
rent volume at that point for the duration of the treatment and 
then gradually reducing again to zero before throwing off the 
current. This will produce a thorough and even heating in the 
tissues. 

In the latest model Fischer Diathermy out¬ 
fit all possibility of faradic sensation at any 
given point of voltage or amperage is over¬ 
come. There is no rheostat, choke or other 
primary control, on this machine. I he con¬ 
trol is obtained from an additional solenoid 
coil, loose coupled, and while the entire cur¬ 
rent is across the gap at all times, the volume 
is controlled by the adjustment of this loose 
coupled solenoid coil. 

This serves the double purpose of control 
from absolute zero to maximum without a 
break in the circuit, and as the control is 
graduated, a precision adjustment can be re¬ 
peatedly made at any voltage required. 

Contra Indications 

Pus ‘ without drainage. 

Pelvic area during pregnancy or menstruation. 

Beware of areas of anaesthesia — or apply after sensi 
returns. 
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Diathermy Chimp Applied to the 
Shoulder. Heating effect is ap¬ 
parent straight through. 


EFFECTS OF' DIATHERMY CURRENTS 

When electrodes of equal size 
are applied to opposite sides of a 
limb or trunk, the heating effect 
will he apparently uniform straight 
through. 

By using a large electrode on 
one side and a small electrode on 
the opposite side, the intensity of 
the resultant heat will be in exact 
inverse ratio of the square inch 
area covered. It is easily possible 
to concentrate so much heating 
under a very small electrode as to 
produce actual coagulation. Note the relative size of these 
squares : 

If electrodes of the above proportions were placed on opposite 
sides of a limb, the heating effect under the four squares (Fig. A) 
would be four times as great as under the sixteen squares (Fig. 

B i because of the concentration of the same amount of energv 
on each. 

Before applying diathermy to the 
human body some knowledge of its ac¬ 
tions on the tissues is quite necessary. 

Diathermy currents follow the path of 
least resistance when 
passing through the 
body. 

I he heating power 
of diathermy currents 
(high frequency cur- 




J ig. A 


I : ig. B 


Unts l ls not alone in the resistance of the tissues to the flow 
t it* cur i ent, but also due to the fact that the tissues of the body 
etween the electrodes completes a condenser by becoming the 
[ 1 e cc tnc between the metal electrodes. These tissues, therefore, 
are at ditionally heated by the eddv currents which flow uninter- 
Hiptio in all directions between the electrode plates. 

W hen active pointed electrodes are used it is well to remember 
t iat th<. tissues immediately surrounding such active point will 
( l uu ^ toa gulate. Depth and breadth of coagulation can be more 
accurately determined with biactive needles. 
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In considering the physiological effects of diathermy to the 
human body, we need but refer to Dr. Bier's famous work on 

hyperemia. I le points out the inhibitory effect on bacteria_he 

also strongly points out the relief of pain, the absorption of 
disease deposits and the beneficial nourishment of the heated 
area. 

All this is borne out by Crile's work in his study of the chemical 
effect on tissues and organs. Dr. Crile claims a io per cent drop 
in the chemical activity of the liver for every degree centigrade 
drop of temperature. I le points out this danger during major 
operations and uses diathermy to help maintain normal tem¬ 
perature in such critical instances. 

Experience by others has proven that wherever chemical physi¬ 
ology is retarded, that its chemical velocity may be restored bv 
medical diathermy. 

A diathermy treatment should be started with but a small 
amount of current. The volume should be increased gradually, 
arriving at the maximum amount of milliamperage in about five 
minutes’ time. This technic means an even distribution of the 
heat and no trouble with hot spots at the electrodes. On the 
other hand, when starting the treatment with a great volume of 
current abruptly, practically all of the heating will concentrate 
near the surface right under the electrodes, with a resultant 
drying out of the conducting materials, water, soap lather, etc., 
that you may have applied, as well as the skin itself, "i our 
patient will be uncomfortable and will complain of hot spots and 
pricking sensations. These conditions must be avoided. Start¬ 
ing the treatment with a moderate current and gradually increas¬ 
ing the volume—especially when using electrodes ot unequal 
size —is absolutely necessary: otherwise the heating will be con¬ 
centrated very noticeably at the surface immediately under the 
smaller contact. 

Bone and scar tissue offer great resistance to the passage of 
diathermy; tissue and moist skin offer very little resistance. 
Muscle and bone retain the heating from the diathermy treat¬ 
ment for a long period, while most ot the skin heating is dissi¬ 
pated by radiation: and the tissues immediately beneath the skin 
lose most of the heat through conduction by the dilated blood 
vessels. 
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To recapitulate: The following factors must be considered in 
giving a diathermy treatment: 

Resistance of the skin 

Amount and character of tissue between electrodes 
Moisture of tissues 
Density of tissues 

Amount of circulating blood supply 
Distance between the electrodes 
Size of the electrodes 
Tolerance of the patient 
Milliamperage employed 
Degree of temperature desired. 

To sum up, always bear in mind that in the clinical effect of 
Diathermy Applications two factors enter: (i) the degree of 
heat maintained, and (2) the length of time of treatment. Also 
that chemical activity increases with every rise in temperature, 
and that pain, wherever located, is relieved due to hyperemia 
on the surface or deep seated. 

We repeat another important point. The rate at which heat 
energy is developed under an electrode 2 inches square will be 
tour times as great as under an electrode 4 inches square, that is, 
with the same setting of the machine. By doubling the milliam- 
pere reading, say, for example, from 500 to 1000 M.A., we 
actually increase the heating energy by three to four times. 

A Diathermy electrode, as well as electrodes for the adminis¬ 
tering ot any other electrical modality to the human body, should 
he of bare metal. 1 his metal may have a backing or support of 
a flexible material, as, for instance, a soft rubber sponge, but 
the point we wish to emphasize is that the clement in direct con¬ 
tact \\ith the skin should be metal and not some absorbent 
material. Absorbent padding soaked in saline solution or other 
co . n uct ' n S medium, may be employed, but there is always danger 
°, suc ^ electrodes drying out during the treatment and losing 
t ieir conducting value. I here is even greater danger of blister- 
in r> ^ steam, and it has been found that a water-soaked electrode 
° ’ sa - 3 x b inches, which has 18 square inches of surface area, 
wou ( 5e active only for probably 6 square inches at the end of 
a 10 minute tieatment, the fluid having all gone to one end 
instead of being evenly distributed. 

Medical Diathermy when properly applied should always be 
ling .uni at no time should it become irritating to the patient. 
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The diathermy clamp is invaluable in many applications Is 
instantly applied or removed; never short-circuits; may be used 
with several sizes of mesh covered sponge electrodes. A polished 
wood bar supports two sliding arms, also of wood, which hold 
the electrodes firmly in place. 

Sandbags arc invaluable for holding electrodes in place on the 
trunk, and very often on the limbs, and several sizes and shan 
of sandbags should always be available in the diathermy room 

Never fail to determine the size and shapes of your electrodes 
carefully. The indifferent electrode, that is on the opposite part 
of the body from which the greatest heating effect is desired 
should always be of liberal size. There is no advantage in 
making your indifferent electrode small. 


ro —zr - 

l 




Sandbag 


Never permit poor contacts 
or loose connections. Fully 90 
per cent of all complaints as a 
result of diathermy treatments 
are the direct result of either 
improperly applied electrodes, 
or poor connections. A contact 


t at is not firm will cause a prickling, burning sensation in every 
instance. I his lack of proper contact may be at the point where 
t le cord connects to the machine, where it connects to the elec¬ 
trode, or, even between the electrode and the skin itself. 

In gi\ ing diathermic treatments, the operator must use care to 
<-cp tie skin surface between the electrodes absolutely dry. 
a ^her, ^mp elastic bandages, or even perspiration will 
often shoi t-circuit the current to a sufficient degree to produce 
unequa heating effects within the tissues. Warm electrodes stim- 
n au tie sweat-glands, the skin becomes moist underneath the 
e ecti o es and good contact may be established. The only re¬ 
finement is that the electrode be in contact with the skin at all 
points, as a space underneath any part of the electrode will pro- 
1 uce sparking and discomfort to the patient. 

unent volumes, duration of treatments and frequency of 
leatments will depend, naturally, on the type of treatment and 
nature of the case. We will endeavor on the following pages 
to otter some assistance along this line. 

It >s \ei\ important to keep the patient’s confidence at all 
0 l ^ at c,u h work carefully, slowly, and methodically, in 



(C) Jeff Behary 2019 


15 



















diathermy therapy 


15 



ordc-r to avoid making little slips; an accidental spark that to you 
may seem trivial, will fill the patient with terror, especially if it is 
a woman. 

Especially, if a long series of treatments will be required, it is 
more important that the patient leave the treatment room after 
the first treatment with confidence in the doctor and in his appar¬ 
atus, than that a great deal of therapeutic progress should have 
been made at the expense of terrifying the patient and running 
the risk of his or her never returning. 

Many operators term their first treatment 
a “placebo” treatment and give it for the 
purpose of accustoming the patient to the 
routine. 

flexible Mesh Electrode 

IMPORTANT POINTS IN GENERAL TECHNIC 
IN MEDICAL DIATHERMY 

1. Have your diagnosis accurately in mind. 

2. Have a definite idea as to how your treatment is exacted to work. 

3. Decide just where the maximum heat must be applied, and arrange 
the size and position of the electrodes to get it there. 

4. Decide whether the heating is to be mild, moderate, or intense, and 

plan the current intensity accordingly, 

5. See that the electrodes are well lathered, and in even contact, and 

firmly held to the part. .. , 

6. See that the connecting wires from the machine are ttrmiv 
anchored and in no danger of becoming loosened, or pulling the tiec 
trodes out of position during the treatment. 

7. Begin with a feeble current intensity, and increase yen; g ra< U;«. 

to the desired amount, taking several minutes to tcac i ,l - . , 

spark gap makes the patient uncomfortable; too muc i 

control lever works the machine inefficiently. Balance it 'The 

the current bv means of both spark gap and primary ton io jj 

Fischer “C-D-C” machine delivers a perfectly balancer c 

8. Err in the direction of insufficient rather than ^ ta j <e 

until the treatment has been several times repeate . 

long to heal, leave scars, and interfere with tutuie tit a me , 0 f 

-j. Do not destroy the patient’s confidence by careless handling 

things during the first treatment. , „ iaC hine; 

10. Do not leave a timid patient alone at tlu* nunc' i 2 nt c;in 

leave an attendant on watch, or arrange a switch >o that 1 
shut off the current in case something seems wrong. 

11. Do not apply diathermy over enclosed P»> * 

- - - 


d fluid under 
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SURGICAL DIA THI. R M Y 
(Electrocoagulation ) 

Surgical Diathermy is the term given to the application of high 
frequency currents for the destruction of tissues by the heat pro¬ 
duced through resistance offered by the tissues through which the 
current is passed. The degree of heat is increased to dessication, 
coagulation, or complete necrosis, as required. Surgical Dia¬ 
thermy kills the tissues by coagulation of the proteins" 

Howard A. Kelly, M.D., Baltimore, Md., says 1 (diathermy 
coagulation), “The surgical diathermy conception is as positively 
and aggressively surgical as the time-honored scalpel, ligature 
and suture, and tends largely to replace the first two — for cen¬ 
turies the recognized badges of our profession. The fine point 
of the needle forms such an admirable, delicate, controllable 
instrument that it makes any surgical knife seem clumsy by 
comparison. 

“Its field par excellence is that of the malignant growth which, 
by and large, it covers more effectively than any other surgical 
method. 1 he object is to destroy quickly by heat, within a de¬ 
fined area, all the suspected tissues by a perfectly controlled 
voltage and amperage. We are all only too well aware of the 
awkwardness of putting one operation on top of another in the 
same area at a later date, and such secondary supplementary 
operations are rarely satisfactory or thorough on account of 

scar tissue and hemorrhage. By 
this new procedure there is no 
objection to a series of follow¬ 
up operations. 

" 1 he value of this newer 
method is that it is quicker and 
more efficacious and in every 
way more attractive than our 
older procedures. It is a sort 
of long knife and fork manipu¬ 
lation which restrains the oper¬ 
ator from direct contacts with 
the area under treatment. It 
dispenses largely with the time- 
honored but always objection¬ 
able ligature. With a mild anti¬ 
septic dressing the wound is 
cleaner and heals more quickly 

•< j^ ( '27. 
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and it is usually far less 
painful. Hemorrhage is 
greatly lessened and con¬ 
trolled by applying the 
current to the vessel 
through the pointed for¬ 
ceps grasping it.” 



Xcedle Point Electrodes and [folder 
( Dillingcr) 


Gustav Kolischer, M.D., Chicago, Ill., says: “The superior¬ 
ity of the results of surgical diathermy, and the electro-coagula¬ 
tion of malignant tumors, is also based upon the collaboration 
of the reticulo-endothelial system. In the area around the coagu¬ 
lated structures, the so-called perithermic zone, there is always 
to be found an abundant invasion and neoformation of macro¬ 
phages—easily demonstrable by intravital staining. These de¬ 
fensive cells not only attend to the particular destruction of the 
remaining cancer cells but are also instrumental in leading to the 
production of regulating ferments, bringing the riotous multipli¬ 
cation and intrusion of malignant cells down to a normal level." 

This method differs from medical diathermy only in the fact 
that sufficient heat is produced to actually destroy tissue. It 
differs from cautery in that the heat is being electrically con¬ 
ducted by virtue of the resistance of the part to the flow of cur¬ 
rent applied and is not conducted inwardly from electrode due to 
heat conductivity. 

J 

Following this same thought, you will readily see that the tem¬ 
perature must be highest at the smallest electrode. Increasing 
the size ol the inactive electrode (sometimes called the indiffer¬ 
ent electrode) and decreasing the size of the active electrode 
brings about a condition where the temperature at the inactive 
electrode is practically normal (due to its comparatively laige 
size) but the temperature at the small active electrode rises to 
the point of coagulation or, in the case ot the surgical kmte, to 
instant destruction. 

In surgical work the aim is to produce concentrated heat at 
all areas via the needle, the knife or special electrodes ot 
various shapes, for the immediate removal of tissue—for coagu- 


I 

sina 
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be accomplished with lessened danger of transplantation of bac¬ 
terial elements bv diathermy than any other known method. The 
surgical diathermy current can be used not only to destroy tissue, 
but also to stop hemorrhage. 

Surgical Diathermy or electro-coagulation is used to advantage 
in malignancies, in fact it is superior to other methods in that 
what would be otherwise inoperable growths are successfully de¬ 
stroyed; the blood and lymph coagulate, the vessels are sealed 
and infecting organisms destroyed. 

Tissues or growths to be destroyed by electro-coagulation 
must be accessible; that is, the active electrode must be placed 
in actual contact. 

1 he major advantages of surgical diathermy, or, as we shall 
term it hereafter in this publication, “electro-coagulation ” 
follow : 

Tissues are coagulated to any desired depth. 

Operations aie bloodless and leave sterilized wounds. 

The blood and lymph channels are sealed, lessening the danger 
<>1 metastasis in cases of malignancy. 

lumors otherwise inoperable may be safely removed. 

Speaking of these advantages, Disraeli Kobak, M.D., says: 

Points ol advantage as demonstrated bv the experience of those 
amiliar with this technique are: (if Immediate destruction of 

current P t' St ' C T V" "T (2) the c;,rr >’ in S of the heat, by the 
bus . U , Cpt ‘ m the t,ssue heyond ‘hat actually treated, 
been Ivinn K 8 (u ' destruction of any malignant cells which have 
mvol!ed 8 tT?u t,,C "" Which actually appears to have been 
ond v hem ! Pratt ' C L a climination of cither primary or sec 
h a X f g ?’ as thc b,0 ° d vessels are thrombosed beyond 
of metasmfc e UCt '° f n: +) th ere is Practically no risk of spread 
nels l T the " thr ° Ugh c^her the blood or lymph chan- 
t"ssu«.” mm,mUm tormation of contractile' connective 

Electro-coagulation is used to advantage in- ( " 

v. ... *. a.. 
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Cancerous conditions — sarcoma, and carcinoma. 

Destruction of diseased tissues and benign new growths 

Tumors of the uterus and bladder. 

Endocervicitis. 

Vascular tumors. 

Chronic and malignant ulcerations. 

Superficial lesions — warts, moles, nacvi. 

Keratosis. cLi** <.**.-*-«*. . 

Electro-coagulation is similar to medical diathermy in the fact 
that the application is usually bipolar. The active electrode is the 
small point or disc which is placed in direct contact with the 
diseased tissue, or the tissue to be removed, or it may be a needle, 
either single or multiple, or any si/e of small disc, fastened to an 
insulated handle. 1 he indifferent electrode is usually a large 
metallic plate to cover a large area of skin surface (large enough 
so that there will be no danger of destroying healthy tissue), 
which is placed on the body somewhere adjacent to the point of 
operation. 

The indifferent electrode is of sheet block tin, and should be 
liberal in size, preferably 8 inches square (or round), or larger. 

When employing electro-coagulation the nature of the case in 
hand and the character of the parts involved will aid in determin¬ 
ing whether the direct contact method as described in the fore¬ 
going, or keeping the active electrode at a distance from the 
growth and sparking, is desired. The latter (referred to as 
b ulguration) produces a rapid coagulation, but only on the imme¬ 
diate surface, and is preferable for small superficial lesions. 

I he indifferent electrode must be bound or held in the desired 
position in such manner that it cannot move during operation. 

I he small active electrodes are seldom moved with the current 
on. When a knife type electrode is employed it may be moved 
slightly in the desired direction, but the tendency on the part of 
most operators is to proceed too rapidly, and insufficient ‘■°agu 
lation at some point will result. Never attempt to hurry e cctr 
coagulation. Proceed slowly and methodically am e assu 
of finished results, paying more attention to the blanching o 
tissues than to the reading on the milhamperc meter. 
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Illustration IVo. 2 
I he y 4 inch disc was placed i 
contact, as above, with anothe 
Piece of beef, and approximate! 
4000 m, 111 amperes passed l or oni 
lull minute. Result: A charrei 
" USt "/« inches wide on the sur 
ace, and extending down almosi 
/4 "'eh. Below this hardened sec 
l0 " " as a coagulated mass down 


tig. 3 


another inch, tapering off in 
a cone shape. 

illustration No. ? 

A larger piece o f beef 
measuring 3x3x2;/. inches 
» >s used m this experiment. 

u ;, J-pronged multiple 
needle electrode was forced 

■Y ’"! 1 " ,to 'he center until 
llal ***— - 


EFFECTS OF ELECTRO-COAGl LA I I( )N 
Illustration No. I 

A piece of lean beef i inches square and 3 inches thick, was 
placed on a flat metal sheet as the indifferent electrode. 1 he y 

inch circular disc (catalog No. 
1323) was placed in firm contact 
with the center of the top and a 
current of 700 milliamperes was 
passed for 1 minute, followed 
with 1200 M.A. for another min¬ 
ute. Result: An evenly coagu¬ 
lated mass of tissue, white in ap¬ 
pearance, extending 1 inch on 
the surface and 3^ inch deep. 
No evidence of burning or char¬ 
ring. 
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meat proper, and i 100 milliamperes passed for >< minute fol 
lowed with y 2 minute of 2000 M.A. Result: An evenly coagu 
lated white appearing mass of tissue, extending i inches 
and 1 inches wide. No charring. ' ' CCp 

Illustration No. 4 
A piece of fresh lean beef 2Z/^ 
inches square by 2 inches deep 
was placed on the indifferent elec¬ 
trode, and the single needle No. 

1308 plunged 1 inch down from 
the top. A heavy current 2300 
milliamperes was passed for 1 
minute. Result: A burned mass, 
charred black where the electrode 
had made contact, and thoroughly 


cooked clear through to the bot¬ 
tom and inch wide. 

Illustration No. 5 

The same size piece of beef 
was used as described under figure 
4, and the same electrodes. Cur¬ 
rent was turned on more grad¬ 
ually—starting at 600 milliamperes for }/> minute, followed 
with 900 M.A. for the same length of time. Result: An even 
coagulation, inch wide and 1 inch deep. No charring, and 
the line of coagulated tissue clearly defined. 






ELECTROCOAGl'LAT I ON CAl’TK )NS 

1 . Be sure that the indifferent electrode is properly applied, firmly 
fixed so that it cannot move, and good connection made. 

2. If ether anesthesia, or other inflammable gas, is used, he sure that 
it is a safe distance from the field of operation. Do not use a high 
frequency machine in the same room with ethylene anesthesia. 

3. As far as practicable, avoid the larger veins and arteries when using 
electrocoagulation. 

4. Be cautious when ojx*rating around bony. structures as there is^ ^ 

always a risk of destroying the periosteum. r>>vi: 

5. Start every operation with the thought that too much speed ma\ 
lit- the cause of jxjssihle failure when the operation might have been stu- 
cessful if more time and care had been taken. 
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sired but to the exact depth required. See pages 117, 11s f 0 
further technic. 

Biactive Technic for Cervical Disorders 

In the Ende-Cherry Electrode, designed for the destruction 
of the epithelial lining of the cervical canal, two narrow monel 
metal plates are mounted parallel to one another in a compressed 
bakelite supporting frame. This latter is very important for 
two reasons, the bakelite and monel metal must form a compact 
mass permitting perfect sterilization, and to accomplish this, 
tremendous pressure is required in the making of the electrode. 
But this is not the only important factor, the material used must 
be of the highest quality to prevent all possibilities of arcing 
across resulting in the forming of carbon on the electrode. The 
voltage required for the treatment is very low', making an abso¬ 
lutely sale application. Coagulation is produced between these 
blades and the depth of coagulation regulated by the time of 
application. The instrument is rotated back and forth with the 
fingers through an arc of about 180° w T ith the fingers for a 
length of time varying from five to ten seconds, resulting in the 
lining of the entire canal being evenly destroyed to a predeter¬ 
mined depth. For further technic see pages 51 to 55. 

Biactive Technic for Turbinates 

Biactive coagulation technic is employed when applying dia¬ 
thermy coagulation to the turbinates. Two needles paralleling 
one another are mounted in a bakelite holder, and when prop¬ 
erly applied coagulation again is maintained to a very narrow 
area. Several technics have been advocated for this work, but 
the method used by Dr. Beck and by Dr. Sinsky seem to have 
proven w'ondertully successfully. In the method used by them, 
the foot-switch is used and after contact is made is depressed 
for a second only. Then further contacts are made above, below 
or posterior as the size of the turbinate may require, each one 
requiring but a very short application. See pages 124 and i2> lor 
further technic. 
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MONOPOLAR DESICCATION 

l he term “fulguration” was formerly applied to what we shall 
refer to as monopolar desiccation. This is a dehydrating process 
usually employed in the removal of lupus vulgaris, warts, moles 
etc -»—superficial lesions. No indifferent electrode is used: applj. 
cation is made from the higher voltage (unipolar) hio-h fre¬ 
quency current instead of bipolar diathermy outlets. 

1 hese applications may or may not be painful depending on 
the depth and area of the lesion under treatment, but it is gener¬ 
ally advisable to employ a local anesthetic. Many operators find 
an indirect application better than this direct monopolar treat¬ 
ment. 1 he indirect method is obtained bv placing a metallic 
electrode somewhere on the body near the site of operation 
connected to the high voltage, high frequency terminal, and the 
pointed electrode, not insulated, is held in operator’s hands. 

• i may h ° ld a metal auto-condensation handle firmly 

m both hands to make connection to the proper outlet on the 
machine, but the resistance ot the wrists and arms must be taken 
. consideration and more current employed than where the 
jlate electrode is placed closer to the point of contact of the 
active electrode as first described. “ 

nhM n 0 t ?l r .' ndireCt mCth0d ’ b 'P° lar instead of monopolar is 

one of the' hadT '" 8 ‘N aut °- conde nsation pad or cushion to 
one ot the diathermy outlets, and the active electrode to the 

rr C pa^or e cush POle - Tt ^"Tor Zme 

insulated holder T rV thC , active e,cctlod ^ ' s held in an 
growth or lesion is" i "Pcrator s hands. Application to the 

method, but sparks will TT ^ de ? cr,be< l under the indirect 
because more millinmn C S °! tCr ’ hotter and more caustic, 

method mav be used formerI " b> ' th ' S method - This 

fingers and mav either be r ° de . ls held f 'rmlv in the operator’s 
removed befor^the currenrtm C °" taCt with thl -' spot to be 
first and the needle then applied"'’' ° n ’ currcnt turncd on 

patent n to e Z 10 n y e^le th i e „ It? Wrat ** 

current is limited by Te ^aT/lTh h™*' The a ™ u "' 
tion ,s less painful than the direct merlin ator ‘ 1 hc applies- 
no sensation of currents no ill t m f le °P erator will feel 

oon will be less than when'empiovi'ni, die 

the method of choice in treating moles ami naeli" ' ' ^ “ 
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Auto-condensation Couch Pad 


Do not touch your patient during a treatment, as the shock at 
the point of contact will be disagreeable. Be sure that you use a 
wooden chair or wooden table. Never place the auto pad in con¬ 
tact with metal. You will find from experience that you will be 
able to pass a great deal more d'Arsonval current through a 

stout patient than through 
a thin one. This is just 
the opposite of the ef¬ 
fect obtained in admin¬ 
istering medical dia¬ 
thermy, as an obese person will take less diathermy milliamper- 
age at a given setting of the controls on the machine than a thin 
one. 

You should always recommend that your patient drink a great 
deal of water during a series of auto-condensation treatments. 
See that he drinks a glass of water immediately preceding each 
treatment. One of the most important features of an auto- 
condensation treatment is that your patient must be fully relaxed 
and made just as comfortable as possible. 

Patients with exceedingly high blood pressure, and with a slow 
pulse, should be carefully watched during and after treatments. 

The treatment of hardened arteries, walls lined with cal¬ 
careous deposits, must be undertaken in a systematic wav if 

too'suddenly 8 , n* th To lower the b^dprTure 

too suddenly in these condmons is very dangerous 

During the 

menses it is inad- 

visible to use any 

high frequency 

treatments, but on 

the contrary, in 

cases of suppres- Couch Cushion 

m auto-condensation may be used as a stimulant. 

book me'taf h^ndlf 5 T* * Pi"ow or large 

away from the body proper so the'rl- ^'u keepm S the hands 
mg. Caution your patient not to 1 ° " \ • hc nw t,a nger of spark- 

n i r »•» f .. ' ‘ U1 not to drop this metril Kon.ll. ....vl. . 








current on, or even relax the hnn° P thlS ™ etal handle with the 
sufficient to cause a severe burn * ’ ^ resu,tin S sparks will be 
Do not use auto-condensation 

extreme old age. 


•xb'anced arteriosclerosis 


or 
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HIGH FREQUENCY 

High frequency vacuum and non-vacuum electrode applications 
are not as widely used as in the past because the effect is onlv 
superficial as compared to the far deeper auto-condensation and 
diathermy treatments. However, high frequency electrode appli¬ 
cations are quite clearly indicated in infectious skin diseases, as 
well as infections in the orifices which can be reached with the 
electrodes. 


High frequency currents: 

Dilate the blood vessels 
Increase local blood supply 
Increase oxidation 
Increase elimination 


Increase lymph circulation 
Promote absorption of exudates 
Liberate ozone 


These applications are used in the treatment of: 

Skin ulcers Blepharitis 

Local debilitated conditions Lumbago 

Localized edemas Uterine disease 

Painful localized conditions Tonsillitis 

When the glass vacuum electrode is properly connected to the 
high frequency terminal on your machine, that is, with the aid of 
the proper handle and conducting cord, and the switch closed, it 
does not always illuminate wfith the familiar violet colored glow. 

If current does not immediately pass thru the electrode, grip 
the glass with the bare hand to warm it, or increase a bit the 
volume of current passing. 

When an electrode becomes what we might term “stubborn’ 
and will not light up, shut off the machine, leave the controls as 
they were but remove the heavy cord from the active pole and 
remove the electrode from the high frequency handle. Hold the 
electrode firmly in the bare hand. Start the machine and then 
touch the glass electrode itself to the active post, and unless the 
tube is punctured or otherwise defective, it will glow properly. 

I hen shut off the current, connect the cord, handle and electrode 

to the machine as before and you should have no further trouble. 

***** 

Metallic electrodes directly connected to the diathermy current 
are far more effective and will produce better results than the 
glass vacuum tubes. 

Vacuum electrodes do not administer ultra-violet rays to the 
patient. 

There is no such thing in physiotherapy as a “V iolet Kay. 
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An Alphabetical List 


of 


Indications and Treatments 


ADHESIONS 



Adhesions, it not too old 
and involving the larger liga¬ 
ments, can be handled to ad¬ 
vantage with diathermy. 20 
to 30 minutes every day, or 
at least three times a week, 
with current to patient’s toler¬ 
ance, is advised. Such treat- Application of Electrodes in Adhesions 



Adhesions—Massage 


ment may be followed tc 
advantage with sine wave. 

^ hile diathermy cannot be 
expected to remove organized 
adhesions, especially fibrous 
bands usually encountered in 
the abdomen, or pleuritic ad¬ 
hesions of long standing, this 
agent will, in the majority of 
instances, relieve the pain and 


favorablv influx . 1 instances, relieve the pain am 

Sr/S; 1 *" 1 " SPa$mS <Peri.taI»i,). The treat 
sufficient. C 3n avera 8 e ot 600-1200 milliamperes beinj 


ADENITIS, CERVICAL 

patien'fiTplaced'on'the' 8 ^ method of choice in Adenitis. The 
to the highest voltage post of''t'h l , cnsa ['. on P ati ’ " hich is connected 
by the indirect method, the openl“"‘l f reatment ls S'ven 
other electrode. Diathermy shoul 1 l I Smg !! S hn £ ers for the 
is pent up. X-ray treatment and ultrakiok^dUrX’ 0 " 

.- 
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ADENITIS, INGUINAL 
See Buboes, p. 40 

ADNEXITIS 

Martin S. Sichel, M.D., Portland, Oregon, in discussing the 
use of diathermy in pelvic infections, says, 6 “Ditmer in 1921 re¬ 
ported the largest series of cases treated by diathermy. Of 93- 
cases treated, he reports anatomic restoration of the adnexae in 
372, or 39.4 per cent: subjective cures or improvement in 447, or 
47*3 P er cent; while 115, or 12.1 per cent, were improved. 
Cumberbatch and Robinson in England report forty-one cases of 
adnexitis with pelvic masses treated by diathermy. Thirty-three, 
or 80 per cent, completely recovered; six were partially relieved 
or relapsed, and two were unrelieved.” 


ALBUMINURIA 

Albuminuria being a general term, diathermy is applicable only 
when indicated by the cause or pathologic condition involved. In 
functional (cyclic) alubuminuria, of course, diathermy has no 
direct indication. In the renal forms diathermy has a distinctive 
therapeutic value. 

Y\ hen due to nephritis with hypertension, autocondensation 
treatments are indicated. From 500 to 600 M.A. for 20 to 30 
minutes. In cardiorenal conditions with edema, it is advisable 
to treat over the liver and kidneys, employing about 1,000 M.A. 
tor 30 to 40 minutes. In this condition diathermy may also be 
applied across the thighs. This general diathermy application 
will increase the red blood count very perceptibly. Long narrow 
electrodes measuring about 3x7 inches, are placed on opposite 
sides of the thigh, either laterally or A.P. Just a moderate 
amount of current (from 500 to 600 M.A.) should be given 
daily or at least three times a week for about thirty minutes. 


AMENORRHEA 

See Diathermy in Gynecology, pp. 70 to 74. 

Diathermy to the female pelvis is indicated in this condition, 
preferably with the Chapman vaginal electrode. I he following 
technic has been described in above article, but do not use exces¬ 
sive milliamperage. About 1500 milliamperes is sufficient. 1 he 
treatments should be given about three times per week, and sup¬ 
plemented by general irradiations from the air-cooled ultraviolet 

Sent. _ _ __UB 
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ANKLE, 
MATHER M Y 
TO 

At Left—Cuff 
electrode above 
ankle, foot im¬ 
mersed in basin 
Containing y 2 in. 
of water in which 
other electrode is 
inserted. Elastic 
bandage being 
applied. 

Indications: All 
painful or inflam¬ 
matory conditions 
of foot and ankle. 


ANKLE, 

diathermy 

TO 

At Right — Treat¬ 
ment of ankle by 
diathermy, using 
two electrodes, 
one on cither side 
of ankle, held in 
place by elastic 
bandage. 700 to 
1000 miliiamperes 
for 20 to 30 min¬ 
utes. 
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PIATHKR MV P i KKA - X 

/Li 


aneurysm 

Diathermy may be employed to relieve pain caused by a „ 
■meurvsm. but has no direct eftect on the course ot the dise,* 

,, \v \V Blackman of Atlanta, (>a.. states in commenting 0 
an interesting case report, that diathermy treatments relieved 
the severe attacks of pain. The lowest voltage that will prod 
“smooth-flowing current across the spark-gap should he used 
and the amperage raised cautiously, home men claim that , 0o 
milli'amperes is sufficient while others use as high as 1200. The 
physician should not entrust this treatment to an assistant, but 
should keep in constant touch with the patient during treatment. 
Electrodes of approximately the same diameter as the depth of 
.1,. to be traversed should he used. T reat ten to he. 


t0 twenty 


the tissues to be traversed should 
minutes. 

ANGINA PECTORIS , . 

Careful diet and abstinence from all undue exertion are im¬ 
portant. During the paroxysms it is essential that the spasm and 
constriction be controlled. The medication generally favored is 
nitroglycerine in large doses. Diathermy directly to the affected 
region is excellent, and may be employed two or three times a 
week as a preventive, as well as in emergency. Use large block 
tin electrodes directly over the heart and on the back. Employ 
the minimum dosage that will give relief, 400 to 1000 M. A., 
for 10 to 12 minutes. Ultra-violet radiation also is indicated. 

ANGIONEUROTIC EDEMA . M 

Medical diathermy has proved valuable in the treatment of 
th.s condition. The treatments should he given daily and the 
amperage elevated to skin tolerance. Treat for from twenty to 
irty minutes, using large block tin or mesh electrodes. 

. ANKYLOSIS, FIBROUS ' S 

ioint^ ' mthermy by means of half-cuffs above and below the 
joint, or directly through the joint, followed by massage. 1 

Walter 7 . • AXL . S - ASSURE OF 
cases of dceuT Y 1 diathermy is used in a large number ot 

was introduced rkT ‘ l ' U s nce r ' c use of this kind of therap) 
Diathermy r-, n t U C - Uas never a need of surgical interference. 
After-treatment i L m r ^ lc ‘dlice to ambulatory patients* 

their vocations ‘ un,HCtssar y, so patients can continue to L>lh n ' 
7— s Mut possible to indicate a current which 

NO; Med 4, Sun, V. ^ m 


‘ Wieiirr'icr “'•'"K-* Nov., ’2? 
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applicable to all cases. This must always be determined for each 
case. But at all times the treatment must be begun with very 
small currents. 

“It is interesting to note the almost complete anaesthesia of the 
mucous membranes treated with diathermy. This anaesthesia of 
the treated parts causes complete stoppage of the sphincter spasm 
which is the main cause of the difficulty to cure an anal fissure. 
Another observation shows that the wounds treated with dia¬ 
thermy require an abnormally long time for epithelium reforma¬ 
tion. The wound is not healed before 4 to 6 weeks. But there 
is no objection to this slow healing since the patient does not 
feel any pain." 

According to H. A. Kelly and G. E. Ward surgical diathermy 
methods are efficacious in the treatment of pruritis ani, fissures, 
fistula?, external and internal hemorrhoids, and rectal polyps. 
The healing following destruction of diseased tissues with high 
frequency electric currents is usually prompt and with little or 
no pain. The operations are almost bloodless and are most fre¬ 
quently performed under local anesthesia. 

ARTERIO-SCLEROSIS 

Diathermy, combined with the general treatment, may be used 
to advantage, especially in the early stages. 1 he patient is given 
autocondensation treatments of 20 to 30 minutes duration, daily, 
lying on the autocondensation pad and holding the autoconden¬ 
sation handle. The current is advanced very gradually to 300 
milliamperes; do not exceed this until you are sure the patient 
will react favorably to more. Under favorable conditions as 
much as 700 milliamperes may be given. At the conclusion o 
treatment, the current is shut off very slovvlv. Contrain *catu 
are hypotension, low systolic and high diastolic pressure. e cau 
tious about lowering the blood pressure too rapidly in t ese cas 


ARTHRITIS 

Unquestionably the most important featuie of .he *• e> 
nd treatment of any case of arthritis is the discovery 
emoval of the underlying causes. 

The acute stage frequently follows exposure to 1 an ^ tc j 
less, and these conditions are sometimes errone “ sl> f ict> 
n the patient as the cause of the disease As a matter ot 
hey have merely served to bring the trouble to a locus. 

•hit Jour. Med. & Surg.. -II. 3. 



(C) Jeff Behary 2019 


33 













(C) Jeff Behary 2019 


DIATHERMY THERAPY JJ 


ATONY 

M edical diathermy is indicated in the treatment of impover¬ 
ished tissues, however, it there is an impairment of the sensory 
nerves, great care should be exercised to prevent burning. The 
main value of diathermy lies in its effect on the vascular system. 
Freshly oxygenated blood is drawn to the part and the metabolic 
exchange proceeds more rapidly. Treat thirty to sixty minutes 
daily, using just sufficient current to produce a pleasant sense of 
warmth within the tissues. Apply electrodes as in Arthritis, (pp. 

33 . 34 )- 

A UTO-CON DENS AT I( )N 

For auto-condensation treatment for hypertension, the patient 
lies supine on the auto-condensation pad. which pad is connected 
to one terminal on the diathermy machine, and grasps the large 
metal handle which is attached to the other diathermy terminal. 
The patient's position is illustrated below. Remove any of the 
patient's clothing that may contain metal fastenings. During 
treatment, the patient's hands should be supported on a small 
pillow, to prevent sparking. 

Below — Auto-condensation for high blood pressure. Pressure 
is being taken at intervals as treatment progresses. Bipolar cur¬ 
rent, 600 milliamperes for 20 minutes. Treat daily. In the pres¬ 
ence of heart and kidney complications the auto-condensation 
treatments are often not borne well by the patient. The physician 
should keep in constant touch with his patient during the treat¬ 
ment, and not leave these cases to the care of an inexperienced 
technician. 
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■It left _ U 

'Y'Ports nre i y- 

Physicians 't 
,an "»9 satisLt 
>Z ^‘its i/yj;.' 

by 9 i n a 

rJrrst for the ha,u1 
electrode. 3 0 o . d 

jor so inmutes. 



At Right—In hy¬ 
pertension asso¬ 
ciated until chron¬ 
ic interstitial ne¬ 
phritis, beneficial 
effects may be ob¬ 
tained by placing 
the patient prone 
on the auto-con¬ 
densation pad.and 
a 5 in. by 7 in. 
metal electrode 
held in place by 
sandbags , over the 
kidneys. 500 to 
750 milliamperes 
for 20 to 30 in i fl¬ 
it tcs. 
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A L'TO-CON DENSATION 


—Continued 


At Right — Pleas¬ 
ant auto-conden- 
saiion treatment 
for the neck. Pa¬ 
tient seated on 
pad, other pole of 
bipolar current 
passing through 
operator’s fingers 
to neck. 



BACK. DIATHERMY TO 

1 his treatment is of great value in spasticity and rigidity of 
the muscles of the back, or in fact for spasticity or ngnity o 
any muscles. Not only will these abnormal conditions be over¬ 
come by the application of diathermy, but the pain and tenc erness 
attendant upon these conditions will soon be remedied. 

It is good practice to apply mild surging sinusoidal treatment 
or hand massage to the affected muscles after the app icationo 
diathermy. It will be noticed that the tenderness on pressure mat 
the patient complains of before the treatment, is pi actica > e imi 
nated after the first treatment. I! there is any return of t e ten 
derness in the forty-eight hours following the treatment, it vm 
be nothing in comparison to what existed before. 
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1 he illustration shows how two large mesh electrodes are placed over 
the abdomen and under the back, with the larger one on the abdomen. 
Bipolar current to patient s tolerance for 20 minutes. 


B LA D DR R TIJ AIO R S 

Howard A. Kelly and William Neill, Jr., speaking of electro¬ 
coagulation say" that they believe that this method affords an 
extraordinary facility for dealing with tumors of the bladder 
without an incision, through the open cystoscope, in the male as 
'' e 1 as in the lemale, and that in this way it will be possible to 
1 esiccate the bases ot all pedunculate tumors and destroy them as 
a rule at a single sitting. Such a procedure simply calls f t>r 
■ use °f a cystoscope and in introducing a long "ell 

insulated needle to be brought into contact with the base of the 
tumor or to be plunged into it. 

... 


DIATHERMY THERAPY 

BACK. DIATHERMY TO — Continued 
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BRAIN AND SPINAL CORD. CHRONIC DISEASES OF 

F. Kraus says 16 that diathermy not only has the effect of pro¬ 
ducing hyperemia and absorption, of alleviating pain and killing 
bacteria, but it also stimulates the functional activity of the 
organs. 

A striking improvement in central paresis of the extremities 
has, for instance, been observed during diathermy treatment of 
the corresponding segment of the spinal cord. Sagittal diathermy 
of the head stimulates the function of the diuretic center in the 
midbrain. The increase of diuresis reaches its climax 24 hours 
after diathermy treatment. 

As is demonstrated by the histories of 14 patients, striking 
results have been achieved in 1 5 to 20 sittings by diathermy of 
the head, as intensive as possible, but at fairly long intervals 
(application of electrodes according to choice, no risk involved) 
especially in cases of post-encephalitic shaking tremor, tic doulou¬ 
reux, encephalitis lethargica, paralysis agitans, chorea minor and 
in spastic heimplegia of various etiology (diphtheria, apoplexy, 
etc.). 


BRONCHITIS, ACUTE 

See Pneumonia, pp. 98 to 101—technic is same. 


BRONCHITIS, CHRONIC 

Chas. E. Stewart, M.D., says 16 that diathermy is of value in 
bronchiectasis and in chronic bronchitis. 1 he agonizing parox 
ysms which characterize bronchial asthma are frequently re ie\e 
by the use of diathermy to the chest. 

Make sure that the condition is not one of incipient tubercu 
losis. Diathermv treatments should be given through the region 
of the affected bronchi. Treatments should be mild, l°ng, re 
quent, and continued. Also treat the patient s general con ltion 
by diet, rest and tonics. 

Electrode of block tin 6x8" over the upper dorsal spine, and a 
small electrode about 5x6" over the affected area anterior 
Start with short treatments—not over 15 minutes — of about 500 
M.A., and this may be increased later to as much as 30 minutes. 

46 Mcdizinittche Klinik. No. 50. *29. 

"• Am. Jour. Phy*. Ther., J 411 ., '27. 
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buboes 

Diathermy may be used to good advantage in an effort 


still further be employed to hasten resolution by bringing a 
supply of blood to the inflamed glands. Treatment sh( 
discontinued at the first sign of softening or suppuration, ; 
pus evacuated. Radiant and ultra-violet light should be u 
subsequent treatments. 

Dose of diathermy is moderate tolerance for the pati 
thirty minutes daily. The active electrode should be 
directly over the inflamed gland and should be slightly 
than the area to be treated. The indifferent electrode sh 
large and should be placed as nearly opposite the active e 
as possible. 


BURSITIS 


Diathermy applied daily, followed by gentle mass; 
manipulation, furnishes a form of treatment from wh 
may confidently expect prompt relief from the pain and 
restoration of function within 2 to 3 weeks. 

It is best to give very moderate treatments only for 
few days. In chronic bursitis longer treatments runnin 




Showing use of Diathermy Clamp 
in applying Electrodes to Knee 


high as 25 minutes, ma) 

ployed. 


If only a moderate air 
fluid is present, absorpth 
readily takes place. If 
tion does not occur it sh 
aspirated under strictly 
conditions. 


hollowing treatment, 
knee or elbow, the part 
be snugly bandaged with 
tic bandage. 
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CANCER 


It is held by most physicians and surgeons that cancer is cur¬ 
able in most cases when discovered before metastasis has 
occurred. The danger of metastasis is much less when Diathermy 
is used than in operations with the knife, since diathermy seals 
the blood vessels and lymphatics, thereby lessening the chance of 
spreading the malignancy at the time of operation. 

Surgical diathermy is the method of choice of a very large 
number of surgeons in the treatment of cancerous growths. 
Among its advantages are accuracy of control, immediate relief 
of pain, thorough and immediate sterilization of the wound, 
absence of shock, practically no hemorrhage, little danger of 
secondary hemorrhage, much less danger of extension and 
metastases than in use of the knife. Small lesions are removed 
quickly and painlessly by this method; in large operable lesions 
it has all the advantages mentioned above; inoperable cases, 
so-called, surgical diathermy permits the surgeon to operate in 
otherwise inaccessible locations, and in cases of extensive vascu¬ 
larity and involvement where the sealing of lymphatics and blood 
vessels is essential. 


George M. Wyeth, M.D., of New York, says that the advan¬ 
tages of diathermy are ( i) Decreased danger of metastasis and 
likelihood of recurrence. (2) Alleviation of pain. (3) Practi¬ 
cally no hemorrhage. (4) Practically no surgical shock. (5) 
Accuracy of dosage; current under absolute control of operator. 
( 6 ) Sterilization of wound incidental to treatment. (7) Patient s 
postoperative condition generally satisfactory leading to quick 
recovery and good cosmetic result. 

]. Thompson Stevens, M.D., Montclair, N. J., says, As 
compared with excision, diathermy coagulation has the enormous 
advantage ot destroying the malignancy before it is r ^ mov f , 
It is impossible to overestimate the value of the fact that w« 
this method the growth is removed as a dead mass instea 
as a mass of viable cancer cells. 

Joseph k. Narat, M.D., Chicago, Ill., says,- “Surgical 1 dia¬ 
thermy sterilizes the zone of potential m vast ion about the ( r g 
nal site of the tumor and decreases the possibility o «■ . 

tion of malignant cells. The degree of destruction and the depth 
of penetration of the electrotherm.c energy can be g 
with great exactness. Hemostasis is secured easily, 
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bleeding vessels are sealed with the electrode. No suturing i s 
required.” 


H. H. Bass, M.D., Durham, N. C, saysU “The chance of a 
metastasis developing from the operation is negligible. The 
cancerous mass is lirst surrounded by a coagulated circle, extend¬ 
ing well into healthy tissue to the depth desired. Scissors are 
used in this coagulated circle to separate the healthy from the 
diseased tissue. After this is done, the lesion is thoroughly 
coagulated and removed by curet and scissors. It is well to 
coagulate the crater superficially to control hemorrhage. The 
operation is best done under a general anesthetic. The operation 
can be stopped and the anesthetic readministered until the work 
is completed. The remaining coagulated tissue will separate and 
can be removed in about one week, bone will sequestrate and is 
ready for removal in about six weeks. 





CAULIFLOWER EPITHELIOMA 

Successfully removed by surgical 
diathermy. Illustration A shows 
side view of the growth; B. same 
patient after operation showing 
wound healed. 



Fig. A 


Fig. B 


Treatment of Cauliflower Epithelioma 

1 he large indifferent electrode is attached firmly to the back, 
between the shoulders. Use local anesthetic, one-half of i per 
cent novocaine solution to which is added i-iooo adrenalin solu¬ 
tion. Active (needle) electrode is placed in contact with the 
tissues and current turned on. As tissue blanches, needle is 
pushed slowly forward in the tissue until destruction has occurred 
to the desired depth. Current is then turned off, the needle 
removed, and adjacent areas similarly treated until the operation 
is completed. Milliamperes, 700 to 2500, to be gauged by size 
of the lesion, tissue resistance and current delivered by the indi¬ 
vidual machine. Indications, all epitheliomata. Contra-indica¬ 
tions, none. After-treatment, sterile dressings, X-ray or radium 
therapy, actino-therapy. 

**Arcli. ffry*. Thei.j X-Ray, Kail. _ 
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SKIN CANCER 


I he above illustration on the left shows a small skin cancer 
treated by “cancer paste,” resulting in severe skin necrosis and 
rapid spreading of the process. The right illustration shows the 
same patient completely healed following treatment by surgical 

diathermy. r 

1 reatment 

Surgical diathermy used to remove malignant tissue, technique 
as described on preceding page. Also X-ray, skin cancer dosage, 
and actinotherapy, 3 to 10 minutes daily. 

CANCER OF THE TONGUE 

^ . D. Harmer points out"" that diathermy has now been in 
use in the treatment of cancer of the tongue for about seventeen 
years. 1 he results that have been reported by surgeons in all 
parts of the world are so encouraging that there can be no doubt 
it is one of the best methods of treatment that has so far been 
devised. If the operation is properly carried out by the blood¬ 
less method there is no danger of disseminating the growth. 
Certainly it is easier to operate by this means than with the 
knife. The treatment can be carried out in a shorter time, and 
there need be no handling of the tissues. Complications are also 
less frequent than after cutting. Thus there is less shock and 
toxemia. The absence of pain is remarkable, and allows of 
easier swallowing. The sloughing that results is harmless. Many 
cases which would be considered inoperable by ordinary means 
can be relieved, it not cured, by the method — in fact, it may be 
the only means of sterilizing a painful septic sore. Even where 
life is not prolonged, the existence of the patient may be rendered 
more bearable. 

""Bril. Jour. Sure., 15, 60. 
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CARCINOMA 

Above, at left, destroying cancerous tissue by surgical dia¬ 
thermy, under chloroform anesthetic. Above, at right, figura¬ 
tion ot cancer (using electro-cautery). Below, illustration of 
large cancer developing in left mastoid region. 

Trealm cut 

Figuration and surgical 
diathermy, large indifferent 
electrode attached firmly to 
back, suitable small active 
electrode from Fischer Elec¬ 
trode Set Anesthetic, chloro- 

,°™' - M,,1 > am Peres, 700 to 
-500, depending on size of le- 
*0° resistance of tissues and 
mach.ne used. Post-operative 
treatment, X-ray and sterile 
ressings. Duration of post¬ 
operative treatment, indefinite. 

Indications, all accessible mai 

'a®ion' erOWths ' C °ntra.indi. 
tations, none. 
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CANCER, PH A RYN( iEAL 

1). McKenzie,- 1 advocates diathermy in the treatment of both 
eradicable anil ineradicable pharyngeal cancer. Its value lies in 
its double action of cauterizing and coagulating the diseased 
tissues, with a sterilizing effect upon the surrounding tissues. In 
dealing with a limited cancer the primary deposit should be 
removed by diathermy and the lymphatic glands by combined 
dissection and diathermy, the intervening tissues being treated by 
diathermy puncture. While this can be done at one sitting 
McKenzie thinks it is better to divide it into two separate opera¬ 
tions. In ineradicable conditions bold and wide diathermy of 
tissue will prolong life, and the glands after diathermy puncture 
may shrivel and disappear. 


A 


B 


/f jft 


/ j 


■ 

A if* i 

/jFiJ 



D 


/•: 


El’IT H ELIOM AT A 

Illustration A, epithelioma near ala of nose; B, after treat¬ 
ment by surgical diathermy. C, epithelioma of dorsum of hand; 
D, after treatment by surgical diathermy. E, epit e loma 
axillary region; F, after treatment by surgical diathermy. 

Treatment 

Electro-coagulation by diathermy current, large indifferent 
electrode attached firmly to back, suitable need e e cCtT( * 
active electrode. Focal anesthetic, one-half of i P l * ccn . 
caine solution, to which is added 1-1000 adrenalin so ut on. 
Milliamperes, 700 to 1500 or more, depending on mzc 1 
tissue resistance and machine used. Technique as on pa^e ■ 
Indications, all epitheliomata. Contra-iru ications, non* 
treatment, sterile dressings, X-ray or radium therapy, actin - 

therapy. 
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CANCER OF THE BLADDER 
I he above six illustrations show the various steps in this 
operation as performed by Gustav Kolischer, M.D., Michael 

Reese Hospital, Chicago. Detail of Dr. Kolischer’s technique 
given below. ., 

Treatment 

c e ^ cc f ro ^e, block tin, 20x10 cm., fastened under hips. 

' t S — msertec into rectum and distended by 200 c. c. of 
Usual' tn 8° ne . and facilitating clearance of vesical base, 

bladder- i- ? n , n lomina . incision exposing anterior aspect of 

SSar stri|5i ’ cd •>* ** **• 

in the uppe P r aid lower anl^Tth 11tCn ° r I bladder Wal1 ' The " 
are inserted which penetrate , tenslon sutl ' rcs 

sutures are secured by metal 1' badd< f r walL 1 he ends of the 

vate the bladder, which in Intel L "*”*? "' e,>!:ht hclpS tC C ' C ' 
better accessible. Now the hi-, I , pcs makes the vesical cavity 

ropes by a transverse incision (llluL'ta”,ion A ^T?'' *'** ** 
incision, whi e nermiftm.r V * rrj non A), i he transverse 

lets the advimCldtdhm:i^ Ure ° f the vesica! interior, of- 

and at the same time prevents wAn "T"* °*- the bladder wound 

in — the suture line S TJ 7 T “.*° ? e ™ ^ 

1 hen in the upper and 


I)IATHKKMY THEK APV 
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lower angle of the vesical incision a fiber retractor is inserted. It 
one encounters an arboraceous bushy tumor, an electrode carrying 
} or 4 spikes is chosen, and by raining a shower of heavy sparks 
all over the crown of the tumor (illustration B) a superficial 
coagulation or carbonization is accomplished. If the tumor is 
pedunculated, its seared top is seized with forceps and gently 
pulled upward. The exposed pedicle is now severed with a gal- 
vanocautery closely to its implantation (illustration C). The 
resulting stump and the immediately adjacent area are now 
coagulated with a stamp-shaped electrode (D). The sideration 
and coagulation are carried on until a thoroughly dry scab results 
and no punctuate oozing is to be seen. The bladder is now 
mopped clean and the incision in the bladder closed by catgut 
sutures inserted in such a way as to guarantee a broad apposition 
and avoidance of impaction of the mucosa into the suture line 
(E). Over this suture a simple running suture is whipped to 
insure water tightness. Then the tension sutures supporting the 
abdominal wall are placed. Underneath these sutures a fine 
drainage tube, preferably of silver, is placed, parallel to the 
incision and protruding at each end ol it (F )■ I hen fascia and 
cutis are closed in the usual way and the guy ropes are tied. The 
patient cither begins to urinate naturally shortly alter the opera¬ 
tion or if unable to do so is catheterized at regular intervals until 
natural function is resumed. Beginning at the end of the first 
week after the operation as a matter of extreme precaution the 
bladder is regularly irrigated with an antiseptic solution. 


CANCER OF THE MOUTH 

William L. Clark, M.D., says, 22 “Electrothermic methods are 
peculiarly adapted to the treatment of cancer within the mouth. 
Malignant tissue (including bone) occurring in any part of the 
oral cavity, comprising the lips, buccal surface, tongue, oor o 
the mouth, alveolus hard palate, antrum, tonsils, pharynx, epi¬ 
glottis, larynx, and proximal end of the oesophagus, ma> e 
destroyed with one electrothermic operation. 

Wyeth expresses confidence 28 in surgical diathermy as a treat¬ 
ment for the removal of malignant lesions of the ora cawty, ar i 
his belief that better results will be achieved in the treatment of 
all neoplasms when surgical diathermy is employee in t ie egi 
ning in all those cases to which it is applicable. 1 is c * )r, c u ^ l \ ns 
are based on the record made by the method o\et a pc rioc o 
years, a record made on patients referred for treatment in many 
instances after surgery anil physical measures had lai ei . 



I A. M. A., 71, 17. 

J A M- A,. July 
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CARBUNCLE 

If the focus of infection is near the surface of the skin, electro¬ 
desiccation or even electrocoagulation is indicated. 

CARDIAC DECOM PENS AT I ON 

A. h. lyler, M.D., Omaha, Nebr., says,* 5 I reatment was 
given with diathermy through the liver daily. The medical 
regime was also continued. After the third treatment improve¬ 
ment was noted and after twenty-one treatments the edema had 
disappeared and the ascites had been absorbed. During the same 
time the liver decreased to its normal size and the heart became 
compensated. Within a month from the beginning of treatment 
the patient was able to be about the room.” 

CARDIAC DISEASE 

Dr. Justina Wilson says, 26 “We know that, by Joules’ law, 
whenever the diathermy current passes through the body, deep 
heat is produced by the resistance of the tissues. The effect of 
such deep heating means a better flooding of the tissues with 
arterial serum, better resorption of pathological products, relief 
of pain and increased circulation. Diathermy is extremely help¬ 
ful in many cardiomuscular conditions.” 

Curran Pope, M.D., describes his treatment as follows: 

Rest and exercise in alternation very valuable. Resistive exer¬ 
cises, walking and the use of the “stairs,’ enables accurate pre¬ 
scribing. Exercise improves the heart, if properly used. The ice 
bag, concussion of the spine, carbon dioxide baths or the author s 
method of using the apparatus of the whirlpool bath instead ot 
C 0 2 may be employed. 

Diathermy is one of the very best of all the physical measures. 
I prefer large doses for shorter periods. Gradually work up to 
giving 1000 to 1500 milliamperes lor 10 to 20 minutes. ea\\ 
persons, those with large chest boxes, require more current a ” a 
larger period than thinner individuals with flatter chests. c 
anterior electrode should be smaller than the posterior. ia 
thermy is more active when combined with other physica meas 
ures and internal medication. 


CARDIOSPASM. TREATMENT OF 
Martha Brunner-Ornstein reports 21 that the unpleasant sensa¬ 
tions experienced by the patient during the process of dilation 
immediately ceased with the passing ol the diathermy curren 


54 Arch. 1’hyt. Ther., X-Kay, Rad. 

'Am, Juur. I'hy» Thcr., Dec., 28, 

* Wicttrr Klinischc Wochcii*chrift, Oct 


• 27 . 
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case is seen during the early inflammatory stage, most cases will 
respond readily to diathermy. This may be applied by means 
of the diathermy clamp or block tin electrodes, if the surfaces 
arc such that they may be applied. 

The dose should be fairly low milliamperage continued for a 
long period. 

About 750 M. A. to each 15 sq. in. of electrode surface for 45 
min. to an hour, once or twice daily till inflammation subsides. 
Careful watch should be kept for signs of suppuration and should 
this occur free drainage should be instituted before continuing 
the diathermy treatments. 


CEREBRAL HYPEREMIA 

Place large block-tin electrode over abdomen and have the 
patient lie on the autocondensation pad. Treat for twenty or 
thirty minutes at 600 milliamperes. This stimulates the vaso¬ 
dilator fibres and produces a congestion in the splanchnic area, 
automatically depleting the cerebrum. 1'his treatment is very 
effective. 


CERVICITIS. UTERI 

Also, see section on Diathermy in Gynecology, pp. 70 to 74. 
The method commonly employed before the advent ol the new 
device w’hich we will describe in the following, was to place a 
large indifferent electrode on the abdomen and a small acti\e 
electrode or rod, in the cervical canal. However, by this process 
the diathermy current travelled through a variable amount ol 
tissue, including skin, fascia, muscle and intestinal wall, an t e 
resistance of these tissues decreased the efficiency of the action 
of the current at the cervix. It was indeed difficult by this met o 
to determine the amount of current required in the extent o 

destruction of tissues. , , 

Accordingly an electrode has been designed (t e ° 1 e 
Cherry Cervical Electrode) in which both electrodes are mate 
active] and so small that they can lie side by side in the cervical 
canal in contact with the mucous membrane from t e interna 
the external os. The current in passing from one ot the small 
electrodes to the other traverses about V6 of an me 1 ot tissue. 

I lie electrode consists of a handle with a small tip ol insu ating 
material, along each side of which tip and separated > s 0 a J ! 
inch, are two parallel metal plates which come in contact with 
the endocervix along the side ot the canal. 
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This bipolar instrument makes possible the predetermination 
of t he extent of destruction which is to be accomphshed. [ t • 
possible to ascertain in advance ot the treatment that a certain 
milliampere reading (via short circuit method) on a certain 
machine will in a certain number ot seconds produce the desired 
coagulation within the endocervical canal. 1 his makes the applj. 
cation an exact science. 

Another point in favor of this procedure is its extreme sim¬ 
plicity. Any clinician can safely do expert work in his office 
without fear of complication. This technique requires far l ess 
knowledge and experience than is required when utilizing cautery, 

curette or electro-surgical tissue- 
cutting operations. It is a painless 
procedure, no anaesthesia being re¬ 
quired in the average case, and at 
the same time it is ambulant. The 
patient does not sacrifice occupa¬ 
tional time, nor is she subjected to 
subsequent menstrual disturbance 
or pain. 

Since this method enables the 
removal of the endocervical glands 
"*th the least destruction of uninvolved muscular tissue—less 
than any method now available—there is naturally less chance of 
stenosis and functional impairment of the cervix. 

1 he absence of hemorrhage by this method is noteworthy. 

1 number ol gynecologists have challenged the statement that 
an erosion to\ ei ing that area of the cervix outside of the external 
us uou t ceai up as a result of the coagulation of the endocer- 
vical glands without further treatment. Several hundreds of 
cases a\e feen tieuted and the fact definitely proven that in the 
majority o cases at least, the erosion does resultantly clear up. 
in a series of over one hundred carefully supervised cases at a 

d Trlv'rV ? arlem Hospital, New York, it was shown quite 
i ; . a . closlon did automatically clear up when the 

in,„rnT ia ^ aru , s " crc coagulated between the external and 
to erosio^ - .V- a PP ar fntly being the contributing factor 

thelium t , X cn . la Y‘ , n t ^ 1 ‘ s connection proliferation of ep‘* 
elium takes place within the length of the cervical canal. 

cndTha't in tWa . gr ^ Ua,ly and rc Places the eroded area to the 

condhi cZ' V'* Wecks ,ater rev eal$ what appears to be a 

1 " l,n eo,n l ,;, i able the normal cervix. 


Cherry Cendcal Electrode 
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It appears then that fundamentally it is entirely unnecessary 
to treat the eroded area of the cervix. There are occasions, how¬ 
ever, when a certain additional area should be coagulated, and 
this can be done with the Cherry Electrode in the following 
manner. .Alter the cervical canal has been coagulated, the specu¬ 
lum is partly collapsed which in turn allows the partial eversion 
of the superior and inferior lips of the cervix over the electrode, 
which electrode has been left in the cervical canal in its original 
position. Repeating then the coagulating procedure in this posi¬ 
tion coagulates a large section of the eroded area around the 
external os. 

Existent cysts are punctured with the monopolar current util¬ 
izing a sharp needle, or may be coagulated with the bipolar 
current. 

Forty cases of extensively eroded cervices were selected at 
Harlem Hospital Clinic. In half that number coagulation of the 
cervical canal between the interior and exterior os ivas done 
with the Cherry Electrode disregarding the erosion entirely. 
The same procedure was followed in the second group, and in 
ten cases bipolar superficial diathermy was utilized for the 
purpose of coagulating the entire cervical erosion. In the remain¬ 
ing ten cases the eroded area was subjected to the point of super¬ 
ficial dehydration with the monopolar current, for all practical 
purposes the ultimate healing time and the replacement of epi¬ 
thelium over the eroded area was the same in all cases whether 
the erosion was treated or not. 

Another point in connection with this procedure is that the 
type of infection and the degree of virulency ot that infection of 
the cervical canal seems to be entirely irrelevant as far as this 
treatment is concerned; in other words, there seems to he no 
contra-indication, and about the only other suggestion connected 
with the technique other than the collapsing of the speculum and 
the proper rotation time of the electrode, plus of course the 
proper amount of milliamperage, is that the operator should 
endeavor to recognize the “feel' of the internal os and be able 
to retract the active point of his electrode i mm. or two back 
from this muscle before actually turning on the current. E\en 
this, however, is not important since the only resultant damage 
of getting in close proximation or even through the internal os 
is a slight discomfiture as would be manifested by referred pain 
•»n the part of the patient. 
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Cross Section of Uterus Shouting Position for Patient , Cherry 
Electrode Introduced into Cervical Canal 


No anaesthesia is employed for this work, though occasionally 
a patient, probably one of the neurotic type, complains a trifle. 
I his is not important since the entire treatment is of short 
duration. 

It is occasionally necessary to recoagulate the cervical canal 
atter a period of tour or five weeks, because the coagulated area 
as not ^ een carried to sufficient depth at the original treatment, 
n most cases, however, one application will be found sufficient 
c ear up the cervical canal as well as existent erosion, eversion 

am t u \ arious types of discharge about which the patient com¬ 
plained. 

Dependent upon the extent of the involvement, an area of 2 

to 4 mm. of coagulation should appear around the external os 
after the treatment. 

I or the best end results it is apparent that relatively slow, 
e\ en coagulation such as would leave the coagulated area en- 

‘>p ” S iv/i v '.° u '^ m ° st desirable. For example, on the Fischer 
lachine a short circuit milliamperage between the medium 
vo tage anti indifferent outlets using an ordinary six-foot dia- 
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thermy cord to create this short, is about 2,200 M.A. This 
causes a very even coagulation throughout the entire length of 
the cervical canal to a depth of 3 to 4 mm. in the average cervix 
in from 6 to 8 seconds. Sometimes, however, longer time is 
required as for example where the cervical canal is quite large 
and electrical contact not good. 

The physician can readily observe the results of the treatment 
bv the depth of coagulation; a cross section at the external os 
reveals this. 

Accordingly a second treatment will occasionally be required 
of a few additional seconds. 

The illustration shows the position of patient, speculum and 
electrode for coagulation of the cervical canal. The stem of the 
electrode is held between the thumb and index finger, and re¬ 
volved back and forth at the rate of about one complete move¬ 
ment each second, until proper coagulation is accomplished. 
When it is desired to coagulate a cervical erosion of the external 
os, collapse the speculum a trifle so as to evert the cervical lips 
and retract the instrument about half way. The instrument is 
then rotated between the thumb and forefinger the same as in 
the foregoing, and at the same time describe an arc with the 
handle (to the limit permitted by the speculum) over the area 
which is to be further treated. The diathermy current should 
never be turned on until the instrument is in proper position, and 
should always be turned off before removing. No after treat¬ 
ment is necessary except that patients are instructed to take a 
saline douche twice daily. Patients are likewise advised to expect 
a rather extensive increase in discharge for a week or so follow¬ 
ing treatment. 

CERVIX, STENOSIS OF 

Use special Corbus or other type of small endocervical elec¬ 
trode. Elevate temperature until sufficient tissue destruction is 
produced to ensure a normal sized cervical opening. After the 
process has healed, sounds should be used occasionally in order 
to prevent cicatricial formation and a recurrence of the stenosis. 



Corbus F.udocervical Electrode 
zvith Tarbell Disc 
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CHANCROID 

Chancroid is best treated by desiccation. The sore should be 
carefully cleansed, a local anesthetic applied, and time allowed 
for the parts to become thoroughly anesthetized. Apply direct 
spark until all of the Chancroid has been thoroughly charred. 
The after-treatment consists in absolute cleanliness of the part, 
though patients are grateful where soothing ointments are 
applied. 

CHOLECYSTITIS 

Diathermy, while of value in the treatment of an inflammation 
of the gall bladder as in other inflammatory conditions, compels 
the physician to bear in mind the danger of rapidly breaking- 
down a purulent gall bladder and producing a general peritonitis 
in a portion of the abdomen where as a rule it is rapidly fatal. 
Electrodes should be 5x7" in size or slightly larger. Place one 
over the gall bladder and the other on back just opposite. Dia¬ 
thermy up to 1,000 M.A. should be employed for 20 to ^o 
minutes. Never pass the point of comfortable toleration. Treat¬ 
ment of gall bladder disease by physiotherapy as well as medica¬ 
tion. requires time and patience; results appear, not in a week, 
hut in several months. 

CHOLESTEREMIA 

1 he use of diathermy for conditions in which the blood 
cholesterol is obviously altered by other than purely mechanical 
means (such as chronic nephritis) is postulated on the basis that, 
apparent y, treatment with diathermy lowers blood cholesterol. 

le contra-indications to the use of diathermy are those con- 
d.tions associated with a marked hypocholesteremia. 

\sio ogica 1 v, the lowering of blood cholesterol by dia¬ 
thermy seems to offer new therapeutic indications. 

ihese conclusions were reached from studies by Dr. Kobak 
} num 1er °< patients with a variety of surgical and other 
< r dmons, selected at random from the Cook County Hospital 

, 1 [ lc us | 1 ^ledical Central Free Dispensary. In gen- 

Hiath ° <K " tlS Stained from the arm in the usual manner; 
ui 1 1 V s over the region of the liver and gall 

lowi f |V ln a seco,u ^ specimen of blood was again collected fol- 
Thrr- U treatment. A d Arsonval type of current was used. 

~ "ii S n |° f unusua l ' n the manner of application, it being 
. ia ' tiat rec °mmended tor the treatment of this region 
by competent workers. With the apparatus used, the milliam- 
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pores registered about 1200, the current density was between 60 
and 70 milliamperes for each square inch of active electrode sur¬ 
face, and the treatment lasted one-half hour. The blood choles¬ 
terol was determined by an established method of known accu¬ 
racy, for which method it is claimed that the normal range of 
cholesterol is between 140 and 160 milligrams per 100 cubic 
centimeters of blood. The results revealed a lowering of the 
blood cholesterol in each of the 21 cases studied. 

CIRCULATORY DISTURBANCES 

Dr. T. F. Cotton, at a meeting of the Section of Electrothera¬ 
peutics of the Royal Society of Medicine, dealt with the results 
of diathermy in disturbances of the cardiovascular system. The 
value of the treatment, he said, depended entirely upon the pro¬ 
duction of heat within the body; there was general agreement 
that no other special effect came into play. Lewis had lately 
advanced the view that the reaction of dilatation of the arte¬ 
rioles, venules, and capillaries to changes of temperature was 
dual; there was a direct influence of heat evidenced in a lessening 
of tone of the walls of the small blood vessels, and also an indi¬ 
rect (and predominating) influence of heat in increasing the con¬ 
centration of vaso-dilator substances in the tissue spaces. This 
reactive hyperaemia, with increased blood flow, was the mechan¬ 
ism of fine adjustment which governed the nutrition of the tissues. 
It was probable that the deeper vessels reacted in a manner simi¬ 
lar to that of the cutaneous vessels, and, this being the case, 
diathermy in the treatment of disturbances ol the cardiovascular 
system had a direct relation to the physiological facts. 

It followed from this explanation of the mechanism of re¬ 
sponse of the blood vessels to heat that when constrictor influ¬ 
ences predominated and caused alteration in the peripheral 
circulation, with eventual pathological changes, the release of 
these vaso-dilator substances, causing the small vessels to dilate, 
brought about the restoration of the normal circulation and 
blood supply to the tissues. Diathermy, therefore, seemed to 
have an appropriate part to play in the treatment of such con¬ 
ditions. 

CONJUNCTIVITIS 

Vacuum or non-vacuum eye electrodes may be used, but a spe¬ 
cial metal electrode as used with the diathermy headband series 
best. Treat five to ten minutes using low milliamperage. hor 
application of electrodes see page 63. 
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COCCYGODYNIA 
u this is produced by an injury to the bone or 
diathermy trill prove useful in ,ts treatment 1 a,lent. in who £ 

; nX ouical condition is apparent and the pain „ onlv m 
V „p on. Ot a neurotic affection may he benefited from a psych^ 
L eal effect. Apply one electrode over pamtul area and a„ othcr 
-much larger — electrode over the lower abdomen. Treat 
twenty minutes at 1500 milliamperes. 

COLIC. GALLSTONE 
Sec pp. 65 and 66. 

CORYZA. ACUTE 

Dr. Tsinonkas says 28 that he was led to apply diathermy i n 
the treatment of coryza by observing the good effects of steam 
inhalations on patients suffering from this disease. 

Cylindrical electrodes are used. T he electrodes are placed on 
the soft parts of the exterior of each side of the nose. The 
patient, himself holding each electrode, is placed comfortably in 
a chair. After ten minutes, the current having reached an inten¬ 
sity variable with the patient, 500 M.A. on an average, the 
patient is told to raise the electrodes gently along his nose with- 
out changing his position. The nostrils are cleared and the 
patient is asked to breathe. Usually the patient already acknowl- 
edges an improvement. I 

sufficient-'^' i StS 20 t0 minutes * A single treatment is 
fossae n 1 CrC ^ u n0t CX ' St any c ^ ronic changes of the nasal 
Aher the hy r tr0phy ° f the turbinated bones, etc. 

sneezing ceases mCnt 1 1C rts P‘ ra t°ry difficulty disappears and 

fesses to a remaVS^vcTbeb"" P d !‘ ained ?" d the patient c0 '!' 
of acute corvza cm 1 . e n& * *. atlents with a stronger attack 
with a lighter attach- C * U 1 more intense current than patients 

Also, see Diathermy to the Nose , pp 90)9i 1 

Place electrode ov C \ STITIS ' ACUTE 
electrode underneath s'-'’"" “ bd . omen . with larger indifferent 
skin tolerance and treat- • Se ni iHiamperage to patient’s 

is pined hv havin ty ., mi ?; ites to °" c hour daily. ‘ 
mcn , t : 1 he Patient void* ^ f. le l ! 1;ultic r distended during 


g treat- 


1 he patient voids in, 1 la >lder distend, 

washing out the after tht ' treatment, there* 


di.cussion"ofThim“ drfer ' 


An*. U'a„. Med Na SJS J s Electrode under “Gynecology '' 
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CYSTITIS. CHRONIC 

I lie treatment ot chronic cystitis docs not differ from that of 
the acute, except that the treatments need not be so prolonged 
and may be given only three times weekly. It is often necessary 
to wash out the bladder after treatment with a warm boric acid 
solution as many of these patients have retention of urine. 

See discussion ol Chapman’s Electrode under “Gynecology." 

DUODENAL ULCER 

Diathermy is used in duodenal ulcer to relieve the pain, and to 
promote healing. Treat thirty minutes daily elevating the milli- 
amperage to the patient’s skin tolerance. If the patient experi¬ 
ences vertigo or malaise during or after treatment, (over stimu¬ 
lation of the solar plexus with splanchnic congestion), lower the 
amperage. Apply 5x6 in. electrodes over the source of the pain 
and underneath the shoulders or spine. Quartz, light treatment 
is a valuable adjunct. 

DYSMENORRHEA 

Cumberbatch and Robinson in England report that they have 
treated with diathermy congestive dysmenorrhea, climacteric 
flooding, and arthritis secondary to a chronic endocervicitis. I hey 
found the swelling, pain and disability of the arthritic joints to 
subside rapidly following several applications of diathermy to 
the infected cervix. 

Thomas B. Sellers, M.D., New Orleans says, 29 “It is no longer 
a debatable question as to the value of diathermy in chronic 
pelvic infections. It not only assists in relieving symptoms but 
frequently obviates surgical interference. 

DYSPEPSIA 

The observations of Klyachkin and Mogilevskiy were made 
on forty-two patients w'ith various dyspeptic disturbances. In 
cases of organic achylia, the treatment had no influence on the 
gastric secretion: but it induced improvement of the general con¬ 
dition and caused the disappearance ot subjective signs which hat 
previously resisted various remedies and diets. Thcietore, 11a- 
thermy was recommended for patients with dyspeptic manitesta 
tions, regardless of the condition of the gastric acidit). 

EARACHE 

For intractable otalgia, diathermy should be used over the 
mastoid region for 30 minutes, followed by negative galvanism 


■* P»|*r, fcth Ann. Cong. Phys. Thcr.. Nov., -9. 
“ Kmmicy Mrd. Sur., 26:963. 
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ELECTRODE, 

NON- 

VACUUM 

At Left—Use of 
non-vacuum elec¬ 
trode, with mono- 
polar current, in 
treatment of fa¬ 
cial and glandular 
conditions. *4 to 
Ys in. spark, treat¬ 
ment for 10 to 15 
minutes. 


DIATHERMY THERAPY 


A t Right — To 
avoid unpleasant 
sparking when 
making contact, 
connect tube to 
unipolar outlet of 
machine, regulate 
spark, then place 
your fingers on ' 
electrode until it 
is in contact with 
patient (Sec illus¬ 
tration in oval.) 

/' ingers are then 
removed and elec¬ 
trode is moved 
over area to be 
treated. 
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r LBOVV, 
DIAT HEr„ y 

to 


pp,l cati 0n of 
elcclr odes J 
"vans of 

thcn, 'y Clamp A 
satisfactory ‘ 

C \nr' M "w** 
MtlUamperes t M 

tolerance. 


Showing 
Electrodes 
held in 
place by 
Diathermy 
Clamp 


Se „ r • . . , , ENDOCERVICITIS 
See Ccmctis Uteri, pages 5 , t0 SJ . 

M . ENDOMETRITIS 

' Ce SeCt '° n Diatherm y in Gynecology, pp. 7 o to 74. 

Apply Corbus epidi 

Jaily — twenty minutp n A- 11 '? e ectr °de and treat daily or twi# 
excee d patient’s comfnrt 'A S l »ntil condition is relieved. Never 

mr °rtabl e tolerance. 

. Ch arle,E.Stewa« V \| l n mS OBUTER ANS JM 

S . T‘ Aequently present in ’ ^ lyS ^ 1; it the agonizing pain 
: V , ».ul , e „r UlarU ' rltis obliterans is often fa«* 

Ml ’ y,l '-'P|.lira,«..,rclv disappears for a time * 

.. . . ... "' U ' n "' ,l1 the legs. 
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EYE, 

DIATHERMY 
TO 

Diathermy to the 
eye is best applied di¬ 
rectly by means of a 
metal electrode. The 
most convenient meth¬ 
od is to apply the 
headband and special 

Afplication of Active eyepiece. Various eye oj 

Electrode to eye by means affections are now be- Electrode 

ot head ha ltd - ^ ^ . . . 

ing treated in this way. 

Dr. Merimanoff says 15 that diathermy is a valuable adjuvant 
in the treatment of blepharitis, conjunctivitis (especially gonor¬ 
rheal), corneal ulceration, inflammatory conditions ot the sclera, 
retrobulbar and orbital tumors, and after enucleation, before 
adjusting the artificial eye. 


FRACTURES (After-Treatment) 

Diathermy applied in these conditions will stimulate nutrition 
and promote rapid healing, convalescent time may be shortened 
from one-third to one-half, and many deformities obviated. 

If it can be arranged, a diathermy treatment should be applied 
to the fracture before the immobilization dressing is put on. 
T his will contribute largely toward preventing swelling and elim¬ 
inating pain; it will promote callus formation. 

Never enclose electrode plates in a cast with a view to applying 
diathermy to the limb within the cast. Instead, remove the cast or 
immobilizing dressing daily and apply the diathermy treatment. 
If this is not possible, windows may be left, through which the 
treatment mav be applied. Otherwise, allow sufficient t'rne for a 
callus to form that is strong enough to hold the ends of t e one 
in position, which is ten days to two weeks; and t ten egin 
applying diathermy, continuing the immobilization. 

Diathermy is also useful in building up the nutrition of muse es 
that have remained in a cast for many weeks; to t us s ou j 
added massage, and stimulation by sharp sparks from t ic 

vacuum electrode. 


OUC. _ . - ,, 

Proper use of the electrical modalities in fiactuie ot t R * e 
will avoid the permanent disabilities which sometimes o ou 

injuries of this nature. . 

Various methods of treatment shown on the following page. 




— Krv lien D'Optlwlniol., No. 3, ’-7. 








































FRACTURED 

ELBOW 

Applying 

Electrodes 

.It Left — Elec¬ 
trodes applied 
laterally. 


■ 1 t A' i y It t — 
■Method of band- 
ayiity electrodes 
Place with 
elastic bandage. 
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FISSURE IN ANO 

Dilate the sphincter under an anesthetic. Treat by direct fi¬ 
guration or use cautery. Dress with oily antiseptic dressing. 
I lealing is usually complete in one week. 


FISTULA IN ANO 

If the fistulous tract is long and tortuous, surgery is the only 
recourse. If it is possible to insert an aluminum probe through¬ 
out the length of the tract, this can be used as the active elec¬ 
trode, and the walls of the tract electrocoagulated. If the coagu¬ 
lation takes in all of the diseased tissue, healing bv granulation 
will take place. Keep the tract drained by irrigation. If the 
coagulation was not thorough enough the first time, the pro¬ 
cedure can be repeated in ten days or two weeks. 


GALLSTONE COLIC 

Miles J. Breuer, M.D., Lincoln, Nebr., says that diathermy, 
applied from front to back through the gall bladder region, con¬ 
tinued for a sufficiently long period of time, increases local nutri¬ 
tion, relieves the 
inflammation, re¬ 
laxes spasm, pro¬ 
motes elimina¬ 
tion. 

We assume that 
by gallstone colic 
is meant the pain 
produced by the 
passage of biliary 
calculi through 
the cystic, hepatic 
or common bile 
ducts. 

When the stone 
starts down the 
duct, the irrita¬ 
tion produced im¬ 
mediately sets up 
a spasm which 
persists until the 
smooth muscle 
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application of Electrodes i„ Call Slone Colic 

paii^thei^somewhat'subsides onl T' ° f relaxation - The acute 

tion. This accounts for th y r , ecur on subsequent irrita- 
gallstone colic. C paroxysma ' character of the pain of 

an attack o/gaMstonecobc,' al'Tt f"‘! S . h ° U,d , be eiI1 Ph)yed during 
and permits the stone to n-i ■* • V ,° IS a re axat ‘ on the duct 
A tin plate electrode 6 x 8 ' k° 6 duodcnun >' 

pain in the dorsal region • " K ,| KS ' S a PP'' cc * under the seat of 
anteriorly so as to include’th w f lnchcs s< P>are is place.) 

hy sandbag. Use toot to U ' S he,d P la “ 

r .1 . GANGRENE 

especially^fn thTcases of'endarteritL^Tl’t death ^ ‘ akcn P'*«. 

he accomplished by diathermy toward n'rev'",-’ * T*' ‘ U ‘ al **" 
tion of gangrene. pic\entmg the superven- 
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GONORRHEA 

I leans a specific for all gonococcal infections; the only prob¬ 
lem that confronts the physician is the effective application of 
diathermy to the infected area. This problem has been solved 
m the female: refer to the section on Diathermy in GvnecoWv 
pages 70 to 74. In the male, however, this problem assumes 
greater proportions. No procedure that will apply i n all cases 
has been perfected as yet, but the following methods have met 
with more or less success in the hands of their originators. 

Wolbarst says, 30 “Diathermy is the most useful of recently 
introduced methods of treatment; it is practically a specific. The 
pain is almost immediately controlled and the incapacitation is 
reduced from weeks to days.” 

Rowell uses an electrode consisting of two parts—a bakelite 
frame with two adjustable pieces of metal, curved to fit the out¬ 
side of the penis, and a straight, nickel-plated, perforated elec¬ 
trode to be inserted into the urethra. The latter is attached to 
one pole of the diathermy current and the external electrodes are 
connected to the other pole by means of a multiple connector and 
a double cord. A special thermometer in the urethral electrode 
makes it possible to keep a constant check on the temperature. 

I'he thermal death point of the gonococcus is given as 104 F. 
for a period of 6 to 8 hours, or 108° F. for 30 to 40 minutes. 
It is therefore reasonably safe to assume that a temperature of 
109 F. to 1 io° F. will destroy the organism in living tissue in 
30 or 40 minutes, and this degree of heat can be very easily 
obtained without any discomfort to the patient. In fact it is 
possible to apply a uniform heat of 112 h. to 114 b. to 
the male urethra from the cut-off muscle to the meatus. Rowel 
has had better results, however, with a temperature of 109 tor 
30 minutes than with the higher temperatures. It is also possi e 
to apply a solution ol mcrcurochrome, acriflavine or any ot er 
drug desired to the urethra during the diathermy treatment. 

One objection to this treatment is that it necessitates instru¬ 
mentation' of the urethra, and therefore is contra-indicated in 
acute cases. I Iowever, the urethral electrode can e m*. e ‘ 
small as No. 16 French, and it is Rowell’s opinion ta*'* 
obtained bv the treatment will more than oftset any ha 
may be done bv the insertion of so small an instrument. 

lingerie B. Perry, M.D.. Chicago, says,*' . 

treatment consisted of snugly enclosing tie P LIUS Jorsil 

pendulous and scrotal urethra between the ventral and dorsal 
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electrodes alter lubricating these plates with the prepared soap 
I he indifferent pole attached to the dorsal post and the active 
pole to the ventral post. Then the patient is cautioned to keep 
his hands behind his head and the current turned on and gradually 
stepped up at five-minute intervals to the point of toleration. On 
several occasions I have reached 750 milliamperes without seri¬ 
ous complaint. By occasionally inserting a hare thermometer a 
short distance in the urethra an accurate idea of the temperature 
developed may be thus obtained. This latter procedure is only 
infrequently resorted to and is only occasionally necessary. My 
temperature range, I discovered to he between 110 and 114 
Fahrenheit, without discomfort to the patients. 

“The length of each treatment depended upon the temperature 
I was able to develop and varied between 30 to 60 minutes. 
The patient is then allowed to urinate and an injection of 5 
per cent argvrol given. One must remain in constant attendance 
during the treatment as the penis changes in size frequently, 
thus diminishing the area in contact with the electrodes, requiring 
readjustment after momentarily turning off the current. 

“These treatments are given daily or every other day, depend¬ 
ing on their individual length, the temperatures developed and 
the patient’s tolerance. Should the patient have a very profuse 
discharge it seems advisable to diminish the length of the treat¬ 
ments and give them more frequently in order to prevent the 
damming back of purulent material into the posterior urethra. 

William Bierman, M.D., New York City, says s that there are 
several ways of applying the high frequency current to the penile 
urethra. The penis may be plastered down against the anterior 
abdominal wall as the patient lies on his back. A copious quan¬ 
tity of soap suds is placed between the penis and the abdomen, so 
that for electrical purposes that organ becomes an integral part 
of the anterior abdominal wall. A narrow strip of composition 
metal is placed over the penis and connected to one pole ot t e 
diathermy machine. 1'his metal strip should extend from t e 
meatus to and slightly beyond the penoscrotal junction. It it is 
prolonged too far down on the perineum, most of the curren 
will pass from this portion to the other metal electrode usei 
complete the circuit and which is placed under the lower bat 
buttocks. T his latter electrode may he of about eight b) & 
inches. The penile electrode should not be bent around the s* 
of the penis. This would cause the current to pass maim> 
the edges of the electrode, particularly if it touched the a 
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! na waM - he major heating effect would then be lost where 
„ was most des.red— ,n the urethra. This method is of great 
value m the treatment of preputial edema. All metal electrodes 
should be well moistened with soap suds when applied. 

Roucayrol uses a special urethal electrode which is inserted 
inside the penis with an indifferent electrode over the abdomen 
This special electrode carries a thermometer and Roucayrol 
treats for twenty minutes daily with the thermometer registering 
45° Centigrade. lie claims excellent results. 

Corbus & O'Conor also use the special endo-urethal electrode 
and recommend temperatures of io 3 ° F. and even higher for 
thirty minutes. Indifferent electrode over abdomen or sacrum. 


For the active electrode Chapman uses silver mesh, cut in such 
a way that it can be wrapped around the anterior third of the 
penis. Antiseptic soap is applied freely to insure a good contact 
during the treatment. To prevent short-circuiting the current 
through some other part of the body (the thigh if the patient is 
treated in a sitting position, or the abdomen if he is lying down) 
the penis is placed in a small saucer, either on the legs or abdo¬ 
men. A large piece of block tin on the patient's back serves as 
the indifferent electrode. Treatments are given for 60 minutes 
daily at the patient's point of tolerance. 

Another method that has met with some success is to suspend 
the penis in a small jar containing salt solution which acts as 
the active electrode. In this treatment care must be exercised 
to prevent burns as the glans penis is almost devoid of heat fibres 
and unless a considerable portion of the penis is immersed in 
the solution, scalding may result. 

1 he Cumberbatch method of applying the diathermy follows. 
A ribbon of lint, i inch wide, soaked in saline, is wrapped around 
the free end of the penis, and around the lint is placed a metal 
band. This is connected to the diathermy machine. An indiffer¬ 
ent electrode is placed above the pubes. I he current is gradually 
increased, and the penis is kept as hot as can be borne without 
discomfort, for io minutes. 

In treating gonococcal urethritis, the indifferent electrode 
might be replaced by a second active electrode placed on the 
perineum. The prostate and the prostatic part of the uret ra 
might be treated by a slightly concave metal electrode, shaped 
like a shallow spoon, mounted on an insulated handle, and placed 
in the rectum and pressed against the prostate. 
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thc gonococcus is prevented from reproduction by temperatures 
in excess of 104 F., and Corbus & O Conor claim that io8~ F 
destroys the micro-organism in 30 minutes. Ehrich states that 
the time is much less, but the importance of these factors is 
merely to determine the duration of the treatment, and it would 
appear that where it is possible to elevate the temperature of 
the tissues to 108 I-., 30 minutes time is sufficient to destroy all 
common types of pathogenic bacteria. 

E. P. Cumbei hatch, M.I)., London, England, treats urethra 
first, whether infected or not, as a guide of strength of current 
to be used in the insensitive cervix. The urethral electrode is a 
thin-walled metal tube about 3/16 inch in diameter, the end of 
which is rounded and closed. A thermometer is inserted into 
applicator so that accurate readings may be observed. The 
circuit is completed by a belt electrode 3 y 2 inches wide and 
long enough to pass around the pelvis, with free ends overlap¬ 
ping. The contact side of this belt electrode is coated with soap 
lather before applying. Secure ends of belt with adhesive tape. 

Treatment is started with a very weak current, and the milli- 
amperage is increased gradually. The patient will become aware 
of the heat and finally will advise of discomfort; then reduce to 
a point where pain is no longer iclt, and thermometer reading 
will usually indicate between 113 and ll 5 Treatment 

should last 10 minutes. 

Remove applicator and pass speculum into vagina. I he cer¬ 
vical electrode is a flexible metal rod made of block tin about 
3/16 inch in diameter. At a point y A inch from the smooth 
rounded end, this electrode is bent at an obtuse angle. - exl c 
rubber tubing is passed over the rod. .. 

Insert the bent end into the canal of the cervix, ant t en s »p 
down the rubber covering until it comes in contact wit tie cervl - 
Start treatment with little current, and gradually increase he 
milliamperage until approximately one-halt tie curten is ^ 
employed as when treating the urethra. Continue trea ' ™ cr 

at least 10 minutes. It is not necessary to.use t e ^ ^ 

for 
diai 

J . 

Cumberb W w..-.xww..— .. - - . , 

diathermy directed intensively to the in\o vet g ^ evcn 

guns, should be instituted whenever such m ec 
^yniotcly considered etiological 



(C) Jeff Behary 2019 


70 






DIATHERMV THERAPY 



Treatment with the Chapman Vaginal Electrode 
This instrument is furnished in two sizes, and comes either 
with or without the thermometer attachment. l or accurate work, 
however, the thermometer is absolutely essential. 



Fig. 1. Chapman Vaginal Electrode with Thermometer 


Application of Electrodes 

In the treatment of buboes, perineal abscesses, ulcers, vulvitis, 
anterior vaginitis, anterior urethritis, etc., a mesh sponge applied 
directly to the infected area with a larger indifferent electrode 
over the abdomen or the sacrum is indicated. In the treatment 
of disease of the internal female organs, however, the special 
Chapman Vaginal Electrode should be used. 

This instrument is introduced edge¬ 
ways into the vagina and, after inser¬ 
tion, is rotated into position (Fig. 2). 
When properly applied it automat¬ 
ically engages the cervix within the 
cervical bowl and elevates and sup¬ 
ports the uterus, while the vulva 
closes over the insulated vulval 
gi oove and helps to hold it in posi¬ 
tion. These factors are of practical 
impoi tance as all other types of 
' a £* n al electrodes will work out of 



- —Insertion of 
t hapman Electrode 


knees are flexed 1 • J \ C Vagina during treatment. The 

is being inserted hm- H .7 C ' separated while the electrode 
the attachment cord V extended during the treatment, 

between them to one of^th \ va p inal c] ectrode passing down 
connection. the b,ndin S P°sts of the d’Arsonval 



The vairinaUl^r?^ *” ^PPh in 9 Electrodes 
j cI, y» or liquid soap" for j be luhri cated with glycerine, KV 
h extern, !r: i l UCt !° n int ° the vagina The 
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Failure to observe these factors will cause a variation of from 
five to ten degrees m the heating effects obtained within the tis¬ 
sues and make for the success or failure of a valuable thera¬ 
peutic agent. 




Indifferent electrode. 123Q4i 
Max. Temp. 

110 plus degrees 
Fahrenheit. 


. 4. Extra large Indifferent Electrode 


The Indifferent Electrodes 

1 he application of the indifferent electrode is almost as 
tant as that of the active or treating electrode. Figure 3 s 
the type of electrode that may be used and its proper c 
1 his electrode is of block-tin and is 5 l A x . 10 . 2 ,I ? C ^ 

It will allow an elevation of temperature inside th e va ^ a 
* 08 ' F., which is sufficient to secure the required therapeutic 
effects. By using an extremely large indi. eren e p 

figure 4, intra-vaginal temperatures ol liom 1 ^ 

,n;i V be obtained, ft has been found, however, *« 

ls threatened by temperatures aroune - 5 ^ ral treat . 

not recommend temperatures above 

uicnts. 
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Contra-Indications to Treatment 
Where there is an enclosed abscess within the pelvis, this treat, 
incut should not be used. Chief of these ..an old Pyosalpi„ x ()r 
an abscess in the cul-de-sac of Douglas. Either of these condi- 
dons if treated bv diathermy may break down and rupture inside 
the peritoneal cavity. These conditions should be detected by a 
careful pelvic examination. I he palpation ol a mass to either 
side of the uterus, or even a rigidity with slight deviation of the 
uterus to one side or the other, combined with some tenderness 
on pressure, should make one suspicious ol an old pyosalpiux 
and if diathermy is used at all we must proceed very carefully 
as one normal treatment will often suffice to set it off. P Vcn 
there is no pus present at the beginning of treatment, the in¬ 
creased heat to the infected area will cause a rapid breaking 
down of the devitalized tissue with pus formation, and if the 
direction of least resistance is towards the peritoneal cavity it 
will rupture into it with a consequent peritonitis with all of its 
attendant dangers. In the event of this, the only recourse is 
operation and drainage. Pregnancy and ectopic gestation are 
also contra-indications for the use of diathermy. 

The illustration below shows a typical diathermy treatment 
<>f the type mentioned on page 72. Indifferent electrode is 
applied to the abdomen, active electrode inserted in the vagina, 

with the electrical 
cord extending 
downward between 
the patient's knees 
as mentioned in the 
description of the 
technic. Cord thus 
aids in holding 
bowl of electrode 
firmly against cer- 

Surgical diathermy GroK ' ,/ ' < 

removal of neoplasms of the f ^ lei ] n1 '’ * s 0 * extreme value in tnc 
a te ”dency to malignant de,.."™ C ° rgans ’ many of which show 
I s w ^ treatment of "“'O' 1 ; The technic is the same 
under the head of Surgical I) ,,!™ 8 C,sc " hcrc and is described 
. ^e, also, Cervioiflc Tu 1J,athe nny. 
vical Lesions, page , 25 . en ’ pa « es 5 1 to ss , aiu | U(c 
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HEADACHE 

Massage gently with vacuum electrode and mild current until 
relief IS obtained. Migraine and severe headaches will require 


the •“ id j tion °l !,nod J ne S- Infect diathermy 'laterally through 
the head may be tried. Negative galvanism over the’forehead 
Patient may be placed on the autocondensation pad and operator 
may then move his fingers gently over the forehead This tvpe 
of massage is often more effective than when using the vacuum 
electrodes. 

HEART, DIATHERMY TO THE 

Gustav Kolischer, M.L)., of Chicago, says, “It heat produced 
by a high frequency current is applied, 'the femoral arteries 
become dilated and the patient will get over the attack. This 
dilatation will persist for quite a while after the treatment but 
after a while the treatment must he repeated. While it is not a 
cure—we cannot change the arteries—we relieve the patient for 
a long time of all these dangerous symptoms. The arteries of the 
heart are dilated so it is important not to overdo this treatment. 
. . . One gets all the good results with no excessive amount of the 
current. . . . These treatments should not he given oftener than 
twice a week.” 


HEMORRHOIDS 

George W. Bamberger, M.D., Chicago, Ill., says: 41 “Unde¬ 
niably diathermy is the logical method in hemorrhoidectomy be¬ 
cause of its simplicity, comparative painlessness and safety, anti 
in the years I have employed it I have not found a single contra¬ 
indication to its use.” 

William F. Deutsche, M.D., New York City, 42 summarizes 
the advantages of this treatment for hemorrhoids as follows: 
First, the lasting effect of the local anesthetic gives the greatest 
assurance of no possible suffering. Second, the absence of any 
wound produced by sloughing or otherwise, during the post¬ 
operative period, makes the case truly an ambulant one. I hird. 
Permanent results which are proven by past experience. 

^ • B. Chapman, M.D., describes his technic as follows: 

During the past several years I have performed quite a number 
’I hemorrhoidal operations by surgical diathermy or electro¬ 
coagulation. and the success that has been attained convinces me 
in the majority of cases this is the operation of choice. 

(Continued on page 77) 

Am (mir I'liy*. Thcr.. June, *30. 

_ Am. Joy it. Hay*. Thcr. 
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Coagulating 
the pile 
by means 
of the 
needle 
electrode 
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Cleanse the Held and paint over with tincture of iodine If 
the hemorrhoid is ms.de the rectum, it may be exposed in a 
woman by inserting a finger inside the vagina and exerting pres- 
sure on the rectum. It a man, the cup and suction apparatus 
of the high frequency machine is quite effective. A good rectal 
dilating speculum will also secure good exposure. When the pile 
is exposed, grasp it with the thumb forceps (Fig. i, p. 76) and 
using a 2 per cent novocain-adrenalin solution, inject a few drops 
underneath the tumor (Fig. 2, p. 76). The thumb forceps 
should be rubber-tipped to prevent pinching. I usually cut short 
lengths from an old rubber catheter and slip over the ends of an 
ordinary tissue forceps. 

For the operating instrument a sharpened Dillinger needle is 
very good. Any kind of a needle will do, but I employ the short 
pointed electrode that comes with the diathermy operating set. 
1'his becomes the active electrode of the d’Arsonval circuit while 
for the indifferent electrode I employ a large piece of block-tin 
which is warmed and held in place by sandbags. No soap lather 
is required for contact and it matters little where the inactive 
electrode is applied. It is also possible to use the auto-condensa- 
non pad or handle as the indifferent electrode, but requires much 
more current and results are not so uniformly satisfactory. 

Fsing a high frequency machine at the lowest tension, set the 
controls so that the meter will read about two thousand milliam- 
peres when the two electrodes are brought into contact with each 
other. With the current adjusted, the tumor anesthetized, and 
the indifferent electrode in place, insert the point of the operating 
needle into the pile and, using the foot-switch, apply the current 
until the pile turns a steel-grayish color (Fig. 3, p. 76). This 
only requires a few seconds. The injection solution inside the 
pile becomes boiling hot and by scalding destroys the endothelial 
mingoi the dilated blood-vessel causing a coagulation and conse¬ 
quent disappearance of the tumor by absorption. 

I lemorrhoidal tabs or “sentinel piles” are largely fibrous tissue 
* nd should be coagulated until white. They separate after about 
tcn days and the base heals over with a soft, pliable scar. After 
coagulation, the hemorrhoids will protrude from the rectum and 
should be bathed twice daily or oftener with hot boric or cresol 
solution. I his limits the swelling, prevents infection, and re¬ 
lieves pain and soreness. 

I I there is much after-pain prescribe a suppository of cocoa- 
I’uttcr containing one grain of opium and from 1 to 2 grains of 
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Nil* JOINT DISEASE 

See Tuberculosis of The 1 lip, page 120. 

HYPEREMIA, CEREBRAI. 

Sec Cerebral Hyperemia, page 51. 

1 1Y PE PTE NS TON 

Obviously the first essential in the treatment of hypertension, 
\ s to discover and eliminate, one by one, </// the causes of the 
condition. 

Corrective measures having been taken to eliminate the causes, 
auto-condensation is the method of choice in the treatment of 
hypertension. 

Auto-condensation promotes an increase of tissue changes and 
an improved metabolism, with a resultant increase in elimination 
and removal of the basic cause of the patient’s condition. 



Patient lying on Auto-Condensation Pad and holding Auto-Condensation 

Handle in hands 

It will be seen that the general rule applying to all , 

methods —that treatment must be preceded ■»> care u , 
and complete diagnosis — finds no exception in tie p y 

peutic treatment of hypertension. . 

Harry Eaton Stewart, M.D., New Haven, Conn., treats 

Electrodes — An auto-condensation pad and a good sized me 

tallic handle are required. comfortable position on 

Application — Patient is placed . padding 

pud, metal handle is held in both hands, a pi p 

of s o,ne kind is placed between the hands and the hod, P 

vent the current jumping. temporary reduction 

The average treatment w. 1 J^Lally return to 

! ! '* . .. s : ; a previous treatment. Hyper- 

vs it inn 5 to 10 mm. ot reauing \ 
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DIATH KR MY T HERAPY 


tension may be kept down after reaching the proper level 
periodic treatments, some patients requiring treatment ‘ 
week, others not over once a month. ° nce a 

Auto-condensation current is employed of from ?oo 
M.A. for from 20 to 30 minutes. Be careful not to lower h] 6 °j 
pressure too rapidly as this may produce a vertieo or «• . 1 °° d 
Grover says: “The patient should be treated daily urnTT' 
systolic pressure reaches the same point with each t ' the 
This will he the point of compensation for that individuaT^Tl/' 
is the point known as fixed tension or point of comDenv,^ , 
it will he impossible further to reduce the pressure \ ^ 

densation cannot impair cardiac sufficiency When the U °' C ° n - 

fixed tension is found the frequency of treatments is so reflated 
that this point may he maintained.” ® ate<J 

Conti a-indications, valvular heart disease, nephritis 

HYPERTRICHOSIS 

J. C. Usom, M.D., says: “Sometimes a mole is filled wbh 
arge coarse hairs. We first remove the hairs bv the following 

necte"d to the P ce't nt r a - ^ **•‘*7’ 0 ” Chair pad ’ which is 
nected to the central uni-termmal outlet. Enough high frequency 

ZZToiT °" that .' V ', 11 char 2 e the patient^so that when the 

a lftt e 0perat0r , 18 llghtl y touched the face of the patient, 

die 1 n ! PP ! ng , S P, a , r results < an e j& hth of an inch or so). Or, 

termi . f n ° e a . meta I bar which is connected to the central 

nnir^ n f machine ; this produces the same result, and re- 

Th CSS CUrrcn ^’ loot switch is connected with the machine. 

•\v P ! ra u° r USCS a small> sh * r P l Y pointed needle. 

rh • h. ^ 1 f 1C CUr rt ? nt: °^’ t ^ lc nee ^ e 's inserted along the shaft of 

C . ai '’ P enetr ating about 1/10 of an inch, or deep enough to 

•fl 1 5 e . “Ibous end of the hair follicle. Make the connection 

1 f lc loot switch, with the needle in place, and avoid touching 

patient s 1 ace with the operator's fingers. A second or so will 

, anc 1 r K tissues slightly at the point of the needle, indicating 

t lut t e desired results have been attained. The current is shut 

o » t ie hair removed by a pair of forceps, and if the slight coagu- 

ation has been well done, the hair may easily be pulled out. I he 

0 lc c thus destroyed, and the hair does not return. A good 

many hairs may be removed at one sitting, as there does not seem 

to be so much irritation as is common in galvanism. When all 

hans have been removed from a mole, the mole itself is ilessi- 

cated. Il large surlaces are to be treated, several sittings may he 
• « 
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HYSTERIA 

Give massage to spine using surface electrode and y A inch 
spark. IVcat for fifteen minutes, moving the electrode slowly up 
and down the spine. 11 the patient does not respond, try raising 
the electrode from the surface and give several sharp sparks to 
the skin. Illustration below shows application of electrode. 



Application of 
high-frequency 
electrode 
in hysteria 


INFECTION 

The role of physical therapy in the management of focal injec¬ 
tion has an established place now that it has been shown that 
diathermy will destroy the infection wherever drainage is pres¬ 
ent. This is true of infected sinuses, gall bladder, and antrum 
when drained. It is possible to remove loci which would have 
otherwise required resort to surgical procedures and then with 
less likelihood of complete recovery than with diathermy. 


INFLUENZA 

Curran Pope, M.D., describes his treatment as follows: 
l he treatment of the acute state calls for Diathermy in large 
doses several times a day. It may be given in two ways. Slip 
under the bed-confined patient the long auto-condensation pad. 
Place a large snug fitting pad over the anterior chest Dosage 
loco to 2000 milliamperes for 15 to 3<"> minutes. I his may he 
given once daily and has a general auto-condensat.on e fleetin 
addition to its local action. The second method is straight dia¬ 
thermy, with large electrodes on the anterior and posterior chest 
wall, both electrodes of the same size. In the chronic stage gi\e 


rbcnumilkb.Aug.. 


_ 


_ 
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82 

in addition to Diathermy fractional doses of the X-ray twic 
weekly and using blunt focus Coolidge tube, with proper filtrat'^ 
and protection of the patient. Actinic Light should also 'h" 
employed. 

IXTF.R COSTAL NEURALGIA 

Diathermy is indicated to relieve the pain and promote 
healthy hyperemia. Place electrodes where indicated and treat 
tor thirty minutes. Skin tolerance. 


INTERMITTENT CLAUDICATION 

\ W’Hson Gill, M D., of Edinburgh, and L. Newell M oss 
h .R.C.b., says. The onset of the cerebral attacks decided us 
o try diathermy, especially as we were familiar with the good 
effects 111 cases ot hypertension. Following the advice of Roeser 
iraud, \ aquez, and others, we gave exposures lasting 10 min 
utes, ihe maximum current used being 1000 milliamperes \t 
hrst twice a week was considered sufficient, but later he was 
readmitted to the Royal Infirmary on November 6 and had hi 

Srrcrsp-p' —«—• 

‘•Tf -u i J uvlbe I 2 °°-i^oo milliamperes. 

Of heat wit P hou?b are SUftc ' entl >’ lar § e the " should be a sensation 
ties the suoerfl ,n n F mg 0r P c'"' a " d the blood thus warmed car- 
abTy therefore n f F- ea * t0 , the rCSt ° f the b ° d y- There is prob- 
'he seat of the ^tL^'blocF'’ 83 '" 6 ' 1 ^ ha '’"’ g °" e plaqUe ° VCr 


iritis, acute or chronic 

used in*the treatme electro ^ cs or metal electrodes may be 

milliamperage Ann” ° -j lntlS i ^ reat tor 3 ° minutes, using low- 
indirect I)iath PPrOVe 'r n>et ^°^ s arc described on pages 61, 63. 
condensation d 1 rm ^ ^ reat ment: Place patient on the auto- 

indirect Diathermvt COn ^ ect lt t<3 ^ le 1 es * a P°st and apply 
electrode. ’ Usm ^ n ^ crs °f the operator for the active 

JOINT INJURIES 

Orthopedics, pages 93, 94. 

“Am Jour. Hijs. Tlicr., Jin., *28. 
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. , ^versing the electrodes, and in the fourth 
andTs't'applfca'ion. the electrodes are placed one over the knee- 
cap and the other in the popliteal space. Duration of each appli. 
cation and treatment is 20 minutes, given singly or combined, 
and repeated as often as indicated. 

Ewerhardt says that “Diathermy is a sate heating procedure 
which can be localized in deep-seated tissues at will; the degree 
of intensity may be satisfactorily regulated by means of suitable 
electrodes of varying sizes, properly applied and augmented by 
the cooperation of the patient. 1 hat it is a valuable measure, 
at least a partial control of pain, spasm, and swelling in the 
earlier stages of fractures and joint injuries and contributes, 
therefore, materially to a favorable functional end result.” 


electrodes up filial /,> 

*» ** lL,l age { <>"‘l ln-1, 

"""'“"'/vo-. 800 


\ | ,_ . ‘ >" r min 

A,so > Orthopedics 

I cuits, pages 93, 
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LARYNGITIS 

Indirect Diathermy may be used with excellent results, the 
ringers of the operator being used as the active electrode. The 
fingers conform to the contour of the neck more easily than any 
electrode. 1 reat lor 30 minutes. I his condition is best treated 
sometimes, superficially, with a non-vacuum electrode over the 
larynx. Time, 10 minutes daily. Diathermy is especially effec¬ 
tive in acute infectious laryngitis. 











LUMBAGO 

I he illustration shows the large tin plate electrode slipped 
into place under the lumbar region, the other electrode on ab o- 
men; treat for 30 minutes, 1800 to 2500 milliamperes, tolerance 
°f patient. 

LEUKOCYTHLMl\ 
bee Anemia, page 30. 
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,SV. 


leukc )RR he a 

See section on Diathermy in Gynecology, pp. 7 ° to 74. 

LIVER, DIATHERMY TO 

Gage Clement. M.D., Duluth, Minn., says,' “ I he liver and 
the diseases which are peculiar to it are greatly benefited by dia¬ 
thermy, and recognition will soon be accorded it in relation to 
these maladies. In postoperative shock, especially alter cholecy¬ 
stectomy, and in acute depression Irom any cause, diathermy 
raises the body temperature. Crile says that ‘diathermy to the 
liver, by raising the body temperature one or two degrees, in¬ 
creases the internal respiration on which life itself depends’ 
Diathermy is certainly indicated in acute catarrhal jaundice. I n 
a recent epidemic, those patients so treated became convalescent 
in about one-third the time required by the patients not sn 
treated.” 

LYMPHADENITIS 

Diathermy is of value in the treatment of lymphadenitis. When 
t ic inflammation is not very active, physicians often attempt to 
abort the process by cold applications or by painting the swollen 
glands with the tincture of iodine. If this fails, or if the gland" 

' heaO with 'th T d ' thCy may bc broken do " n b X diathermy. 
Apply an electrod 0 | m r i , 0n , ° f PUS ' "' hich should be evacuated, 
very large inactive S i" ? ' ,‘" ser tban tbe inflamed gland with a 
Treat twice daily for 7 ' ^ °" tbc .°PP osite side of the body, 
and resolution is establish 11 'I* 0 Vf*’ Unt ' tbe inflammation subsides 
he evacuated. * ' et ' suppuration occurs the pus must 

These :Z PAUSE ’ KEUROTIC SYMPTOMS OF .j 

stood, of the interrelated"' '? S ° me effect - not clearly under- 

autonomic nervous system \ S °* ent l° cr >ne glands on the 

a c a sedative effect in this rd* r ? 0nt ^ ensat, on will give as valu¬ 
ing closely related. m ‘ r ' on as ,n hypertension, the two 

Sec Diathermy in J 

^tljX^V'smairZLTe^oT ™i„g, y painful con- 
i •‘per. An., con Ph ys . Thcr J(j|) ^ Usc f le fingers for treating 
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about the head at the points of exit of the sensory nerves (five 
treatments daily \\ hen the attack is on, only strong anodynes 

will S' ve rcllcK L sc » m.ld current and treat 20 minutes 

daily- 



MYOSITIS 

Above is shown application of electrodes lor treating trau¬ 
matic myositis of the extensor muscles of thigh. (Charlie Horse.) 

Electrodes should be placed slightly more anteriorly than 
shown in the illustration so as to produce greatest heat in tic 
extensor muscles. 


MYOCARDITIS 

In the light of our present knowledge of the pathology of myo 
rditis— that of impaired nutrition — diathermy may e accep e 
> a rational therapeutic agent. Numerous fav ora e■repor s 
ive been received from physicians who have usei c iat it 
iis condition. Almost immediate relief may be 
ie precordial pain or angina, if present, anti a genera e * r> 
diet is experienced following the treatment. 

Baruch Last, M.D., New York, says' that cases <>» ^ - 

ai ditis of not long standing, accompanied n a cc "b . . 

Inn, painful sensations around the cardiac region, arid ocu sound 
Itacks of angina pectoris, are benefited by diatherir > 

* Am lour. khyi. Thcr., Mar., 25. 
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m 


neural SVPHIT IS 

Curran Pope, M.D., describes his treatment as foil 
c;.ve an intravenous injection of dextrose m- f 

en.pt)' stomach or two hours after a very light breakfalt W*", 
one or two hours and then give, in ascendint \ k ait 

arnin. This should be followed bv Cerebral U' " coars P h<;n - 
clectrode on the forehead, the other on the nape of the ’neT 
dosage ranges from 300 to 600 milliamperes, duration , to il 
nunutes, immediately followed by galvanism. Careful localiza 
tion of the lesion must have been made. The negative electrode 
is placed neatest to the lesion and the positive electrode on the 
opposite side of the skull. Dosage 10 to 15 milliamperes for c 
to 10 minutes. Other physical measures by reconstruction are to 
be found m hydrotherapy and the Static current. Intramuscular 
injections of mercury and bismuth are useful. 

NEURITIS 

Miles J. Breuer, M.D., Lincoln, Nebr., says, “I would advise 
that diathermy be used in the early stages of the neuritis, before 
degeneration of the nerve-fiber has taken place; this with the 
hope of saving the fiber from degenerating, if possible. Suppos¬ 
ing that degeneration takes place anyway. Then our problem is 
different. If the nerve-cell body is intact, the fiber will regen¬ 
erate, and will do so just as well without diathermy as with it. 
It the nerve-cell body has been destroyed, nothing will bring back 
the fiber. T herefore, diathermy is not indicated any further." 

Arthur H. Ring, M.D., Arlington Heights, Mass., says, 48 
For pain, as in neuritis, myositis, cramps, etc., unless due to 
acute inflammation, diathermy is the remedy.’’ 

In all cases of neuritis whether it be of the toxic, traumatic, 
chronic, interstitial or exudative type, there is some edema and 
swelling of the nerve itself. I his, together with more or less 
degeneration which follows, is productive of pain and various 
paresthesias associated. The sensory symptoms may he mild or 
severe, depending upon the extent of the inflammation and degen¬ 
eration. The degenerative process may extend from the periphery 

‘pward involving the spinal cord, or even the brain. 

'■ . ..... , • relieving the edema and 


Diathermy is of distinct value in .v.— 
swelling and consequently preventing the pain, also in hastening 
’fie absorption of any exudate and assisting resolution by pro¬ 
filing a marked hyperemia of the parts treated, all of which 
avoi s repair. In chronic cases the Static wa\e current a ternatei 

All*. • r 1 __ tllllK find 


u i*h diathermy is of value to remove in 

1‘>1. Jmir. M«1 & Surij., Mar., ‘2«. 


filtrations and exudates. 













NEURITIS, BRACHIAL 

Medical diathermy. Note that position of posterior electrode 
is over the lower (4th, 5th, 6th, 7th and 8th) cervical and upper 
dorsal vertebrae, while the anterior electrode is placed well to the 
outei side ol chest and over upper part of arm. The current then 
traverses region occupied by brachial plexus. Treat for 20 to 30 
minutes, with from 500 to 1000 milliamperes, according to 
patient s condition and tolerance. 

NON-VACUUM ELECTRODE 
See page 61. 

NOSE, DIATHERMY TO 
At Left: — I reating nasal mucous mem- 
nane by indirect method. Patient is seated 
on die auto-condensation pad which is con¬ 
nected to the high voltage binding-post 
(monopolar) of the hischer High Frequency 
machine. I lolding a nasal non-vacuum elec- 
tjoce in contact with the area to be treated, 
t k opci ator applies the current. The current 
'j 1 lLU drawn from the patient’s body 
nouui the electrode to the operator, who 
acts as a “ground” to the current. 
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Above:— Monopolar diathermic treatment of nose. Special 
nasal electrode. Set for V s in. spark or less, treat for io to 15 
minutes, each nasal chamber. I his method of treatment has been 
used rather extensively in asthma and hay-fever, coryza, and all 
so-called “catarrhal conditions ol the nasal mucous membiane. 

ONYCHIA 

Treat as constantly as practical until condition is overcome. 
1 he air-cooled ultra-violet lamp is used in conjunction with dia¬ 
thermy. Onychia is frequently a sign of systemic debility. The 
patient should be examined thoroughly from head to foot. 
Anemias, tuberculosis, severe infectious fevers, carcinoma, are 
Irequent etiological factors. 


ORCHITIS 

bee Epididymitis, page 62. 

OSTEOMYELITIS 

bee article on the treatment of Tuberculous Osteomyelitis, 
P a gc 123, for technic. In acute streptococcic or staphylococcic 
"stcomyelitis, drainage must be established as quickly as possible. 
Iv *' • extremely valuable in the treatment ™ n - 


lermy 
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diathermy THERAPY _ 

operations, abdominai 


Abstract of on article by G. W. Cede. M.D.. on The Use of Duuhcr my 
' and of the Quarts Lamp for Conserving the Temperature of 
Viscera and Promoting the Welfare of the Pattcnl Before and Aft „ 
Abdominal Operations. 

It was apparent to Dr. C rile that the only satisfactory method 
of preserving the normal temperature of the li\ei during opera¬ 
tion would be by the employment of some system which would 
“heat through'’ the tissues, more particularly the liver, without 
unduly affecting the outside surface. I he principles of diathermy 
at once suggested themselves. 

Diathermy, which consists of the passing of a current of high 
frequency through the body of the patient, has the property of 

heating the subcutaneous tissues 
without affecting the external 
parts in contact with the elec¬ 
trodes of the apparatus. Dr. 
Crile felt that if one of the dia¬ 
thermy electrodes were placed 
upon the lower chest on one side 
and the other electrode brought 
opposite the dome of the liver, 
then the current would pass 
through the upper abdominal or¬ 
gans, including the liver. Now, 
it this current could be continu¬ 
ously applied throughout the op¬ 
eration, the temperature of both 
hver and abdominal viscera in 



Above illustration shows effect o 
diathermy current as used f„ r “heat 


of 


ike entire filildurdia aoaom.nal viscera m 

an abdominal operation, according to S enera l Would be maintained at 
Cnle’s mrt hod. or above the normal, regardless 

. of the exposure of the intestines. 

• Crile also points out t-kof >. 

spread of the capillaries, veins m 1 ^ aCCOUnt ot rhe enormous 
of the viscera the hi r I 1 m artene s very near the surface 

immediately assumes theV” * * Wh ° le s P lanch ™c area almost 
exposed. By ** “ r "*ich * 

hver and the neighboring viscera tW [ my . current through the 
as it were, be made to of blood "OuW. 

would pass into the rest of the circulation* ^ ***** Wafm bI °° d 
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9.1 



In accordance with this conception, Dr. Crile and his associates 
have been applying the diathermy current in certain had risk 
cases. They have found that the electrodes can be put in place 
and the diathermy current established before the abdominal inci¬ 
sion is made and that neither the surgeon nor the patient need be 
aware that such a current is passing. By actual observation it 
has been found that the temperature of the dome of the liver can 
he maintained above normal throughout an extensive operation 
in which the abdominal viscera are widely exposed. 

In Feeble and Aged Patients it has been observed that a higher 
incidence of pneumonia takes place following abdominal opera¬ 
tions than after other operations of an equal magnitude. 

As a possible explanation of this occurrence, Dr. Crile ad¬ 
vances the theory that cooling of the liver results in a general 
depressed function of the organism together with cooling of the 
blood in the important organs within the chest wall. He and his 
associates are, therefore, now noting the effects of diathermy in 
lessening the incidence of post-operative pneumonia. 

In feeble and aged patients after especially wide and pro¬ 
longed exposure of the upper abdomen, repeated doses of dia¬ 
thermy are delivered through the bases of the lungs. In addition 
to the advantage of heat to the part, the increased temperature 
must tend to bring about a more active circulation in this area 
and thus increase the natural defense against infection. 


ORTHOPEDICS 

F. H. Ewerhardt, St. Louis. Mo., says : 48 (i) That diathermy 
is a safe heating procedure which can be localized in deep-seatet. 
tissues at will; the degree of intensity may be satisfactorily regu¬ 
lated by means of suitable electrodes of varying sizes, proper y 
applied and augmented by the cooperation of the patient, (- 
that it is a valuable measure, at least a partial contro o pain, 
spasm, and swelling in the earlier stages of fractures and joint 
injuries and contributes, therefore, materially to a a\ora 
functional end result; (3) that patients take km \ to it,? 
favorably impressed with the procedure, and their cooperate 
is more easily secured where movements and massage are mdi- 
(4) that unquestionably the period of c « nvalesce "" 

Ihc treatment of fractures is materially reducee , j ‘ 
application seems indicated in postoperative bone and joint con- 
d,lions, acute sprains, fractures, and bursitis: acute and chrome 
arthritis, and contractures, librositis, and myositis oss.heans, 

“I'+mi. Annual A- • <> lf A- aMM 
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R W 1 -outs, Omaha, Nebr., summarizes the value of physical 
therapy treatment of hone and joint injuries, as follows: “( I} 
Diathermy is of value in bone and joint injuries and should be 
used early. It relieves muscle spasm, prevents edema and lessens 
pa in; (2) by controlling edema and swelling, further traumatiz¬ 
ing of tissue and the resulting fibrosis is prevented; (3) fibrosis 
of soft tissues may be prevented by early employment of elec¬ 
trical stimulation. If continued and increased in strength will 
prevent atrophy of the muscles; (4) in cases of long standing 
with fibrosis and ankylosis diathermy is of value, preliminary to 
massage and manipulation; (5) small doses of X-ray assist in 
the absorption of scar tissue; (6) massage and manipulation 
consistently employed are of greatest value in cases of old 
standing. 

A. Gonnet concludes 30 that diathermy is an agent of the first 
order, to use in various joint diseases, especially where pain is 
the chief symptom, and deserves to be tried, be it at first or 
after other methods. 

P. H. Kreuscher, M.D., says: 51 ‘The use of diathermy is of 
great value in reconstruction work where fixations of muscles, 
tendons and joint capsules are to be overcome. In any chronic 

condition where maximum heat is indicated diathermy is the 
method of choice.” 1 


used h?f Re ‘ y ’ M ' D ” S ',' yS: ” “ ln stiff and P ainful joints, heat 
l l iTr 1 ? 5 ' a " d mani P u lations, has proved most useful 
hie manmn Cn , USmg dlath ermy immediately before a ford 

is useful “ , , a " : ’ nesth,:tic - I" infantile paralysis hea, 

are soothing and beneficial' T 1 "" bak ' ng and diatherm ) 

radiant heat ‘ In "“"-purulent gonorrheal arthritis 

oun, heat and dtathermy are valuable aids to treatment." 

injuries to bones-mi !h ' D ’ Says: " Dii >thermy is invaluable for 

triuma is panful?;;'" 5 ' t“ m ' * a,te pcriostitis - lowing 

mains for a long time. Diathe'r' "'“h ' l! " hcr,n >’- the . soreness re- 
and cause the soreness to V ■■ m> * h<nvevcr ’ W »H relieve the pain 
diathermy, if he<r U n c irlv 9 uic kly. In cases of fracture, 

firmer union wilf result • Stlmu,ate c . al!l, s formation and a 
•s slow in forming, diathermy 1,1 “"united fractures, where callus 

do more to cure ununited fracmresTha” Uiathcrm >' wi " also 
foreign material lies between the frau m prOV,Jed "° 

__Als„, see Knee joint Injuries, pages 8," 84 J 

feBEiiS:***:® Jm 
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OTITIS MEDIA 

In acute otitis media radiant heat-light is the agent which 
affords reliel and often aborts complications. Diathermy should 
not be applied in acute cases in which drainage has not been 
effected. After paracentesis or spontaneous rupture of the drum 
membrane, diathermy is of great value. A small block tin elec¬ 
trode, cut so as to lit over the ear and mastoid on the affected 
side, and a large indifferent electrode over the face on the oppo¬ 
site side, may be employed as an improvised method. Diathermy 
may be administered through the ear canals, but this method is 
of doubtful value, fhe method of choice involves the use of the 
headband and special electrodes. Treatments should be given 
for 20 to 30 minutes; between 250 and 300 milliamperes are 
sufficient, and treatments may be repeated once every twenty- 
four hours. This same method is of decided value in chronic 
catarrhal otitis media where the opening in the drum membrane 
is of sufficient si/e to permit good drainage. In acute cases, 
radiant heat-light should be used between the intervals of dia¬ 
thermy treatments. 

OVARIAN NEURALGIA VXD OVARITIS 
Diathermy is indicated for relief of the pain. For technic, see 
section on Diathermy in Gynecology, pages 70 to 74. 

OZENA 

See Nasal Catarrh, page 50. 

PAPILLOMA OF THE LARYNX 
Walter ITesse" 1 favors the combining effect o! surgical excision 
and the diathermization ol the base of the wound. He attributes 
his good results to the combination of both procedures. I he 
value of surgical diathermy is due to the fact that it immediately 
helps to seal off the blood and lymph vessels by coagulation. 1 his 
should be extended some distance into the healthy tissue in order 
to avoid metastasis ol tumor cells. 

PARESIS 

I'or successful treatment with diathermy, says Di s. Neymann 
and Osborne, 811 properly constructed fenestrated electrodes, a 
machine powerful enough to give sufficient energy, and proper 
insulation of the patient, are required. Insulation ol the patient 
is accomplished by means of seven blankets and one rubber sheet 

“Oeutsehc Mrd. Wochcnschr.. Aug.. *30. 

*“ I A M. A. 
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I sc Special prostatic 
electrode in the rectum 
and the indifferent elec¬ 
trode over the pubis. 
. Ifter treatment massage 
the prostate and hate 
the patient evacuate the 
bladder. This zeashes 
out all zcaste products 
and cellular debris, ble- 
T m te the amperage to 
thin tolerance and treat 
twenty or thirty min¬ 
utes. 


DIATHERMY' THERAPY 


selves by diathermy, promotes increased metabolism. Diathermy 
should be an aid to the absorption of the effusion. 

Care must be taken to prevent the electrodes from slipping or 

becoming detached 
during the treat¬ 
ment, which would 
cause sparking and 
might burn the pa¬ 
tient’s skin. Do not 
depend on the 
weight of the pa¬ 
tient to hold the pos¬ 
terior electrode in 
place. A firm elastic 
bandage will ensure 
perfect contact of 
both electrodes. 


Pleurisy: Electrodes be¬ 
ing placed for treatment 
of right lung area: other 
plate under back. 


PROSTATITIS 
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II. IX (Mutt, NI ajor, M.C., in discussing the treatment of 
pneumonia by diathermy, says: “The heat produced also relieves 
the pleuritic pain, allowing more comfortable expansion of the 
chest with deeper breathing, better oxygenation, relief from 
oppression and cyanosis and the patient often falls asleep. Heat 
also tends to dilate the blood vessels, allowing an increased blood 
supply to the involved area, thereby giving a better supply of 
white cells in the early stages and increasing the rapidity of 
resolution in the later stages.” 

While it is accepted as a fact by many physicians that pneu¬ 
monia runs its course uninfluenced by medicine, the results ob¬ 
tained by those using diathermy indicate that during the first 
stage congestion may be dissipated by this treatment, and that 
the second and third stages can be very favorably influenced by 
its application. 



Diathermy Treatment of Pneumonia 


Technic 

Dr. llarry Katon Stewart says, regarding technic: 

“ I he development of the portable diathermy apparatus to a 
very high degree of efficiency makes it possible for the physician, 
today, to give accurate anti effective diathermy treatments in 
the home of the patient. 

“Diathermy is given by means of a portable appuiatus sup- 
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“Clinical investigation of the effect of diathermy in lobar pneu¬ 
monia offers certain advantages. Among these are: 

It is available wherever electricity is installed. 

It requires no cumbersome or very expensive apparatus. 
c. I he technic of its application, while exacting, is neither 
very difficult nor complicated. 

“,/. Not a single untoward effect has followed the giving of 
some 1,900 treatments reported to date. We may therefore feel 
assured that, properly given, it is absolutely safe. 

‘V. No other part of the entire treatment regime of the pa¬ 
tient, even including the use of serum, need be postponed or 
contra-indicated when diathermy is employed.” 

“/. I nlike certain other medical and surgical procedures, it 
has not proved its value almost wholly in the hands of one indi¬ 
vidual or institution. The writer is glad to acknowledge that a 
number of his co-workers have obtained a lower mortality in the 
treatment of their cases than he has in his own. He feels certain 
that what they have done may be equaled or surpassed by the 
profession at large.” 


POST-OPERATIVE PL'LMONARV COXDITIONS 

N. J. Seybold, M.D., Toledo, Ohio, says: 3 * “My first thought 
in postoperative lung conditions is diathermy. Over 95 per cent 
show immediate improvement, barring other complications.” 


PROCTITIS 

Apply mesh-sponge to anus with large block-tin electrode over 
abdomen. Elevate the current to the skin tolerance and treat tor 
30 minutes daily. 1 he perineum should be shaved and soap 
lather applied to prevent sparking. I reatment is quite effective. 

P YORR 11 EA ALVEOLARIS 

C. E. Norris, D.D.S., Indianapolis, Ind., says: 3 * “In the treat¬ 
ment of pyorrhea alveolaris, tumors, cysts, pyogenic membranes, 
abscesses, etc., in the mouth coagulation offers several advantages 
over the well-known surgical, medicinal and mechanical methods 
now employed. ( 1 ) It is practically never necessary to do more 
than one operation: (2) most of the operations may be done 
under local anesthesia; (3) the instrument sterilizes as it cuts, 
thus tending to make the wound aseptic; (4) Hemastasis no 
time is lost in the ligature of vessels as the current seals blood 
and lymph vessels; (5) postoperative pain is practically nil due 
to obtunding of the sensory nerves: (6) healing is very rapid 

‘’Am. lour. l*hy». Ttur., Apr., ’.10. 

‘"'Am. Pent. Surg.. Apr., '28. 
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I ) J A THEK MYTHERAPY 


and scar tissue 


a scar m, J is relatively small wrth this method. 

Treatment: When employing diathermy electrocoagulation, 
• terminal, which we will call the mdifterent electrode, should 
nlare.l somewhere on the patient s body, care being exercised 




be placed somewhere on the patient s body, care be,ng exercised 
that this electrode is well fitted to avoid burning. The active 
electrode is used in the field ol operation. I h.s is ideal in the 
treatment and excision of large growths in the mouth and f or 
large areas of infection and osteomyelitis of the mandible and 
maxillary bones. The active electrode in this procedure may be a 
needle, curette or blunt instrument. It is tar better to use too 
little current than too much in the average case. 

RENAL DISEASE 

Curran Pope, M.D., describes his treatment as follows: 

In nephritis and kidney infection physical measures have been 
found of proven value. In renal infection the blood stream, filled 
with bacteria, principally colon bacilli, or with toxic products irri¬ 
tates the kidney and produces a “pre-nephritis.” The kidney 
eliminates toxic products and bacteria themselves. In this state 
general measures, especially auto-condensation, is valuable. The 
quartz or arc lights, or what is better, a combination of the high 
wattage ijoo ' C.P. incandescent lamp, at the same time that an 
arc lamp, with iron cored carbons, followed bv method of usino- 

rl,. e ,r A rh" w Ch ? PPe lc ° r ' Ilani P ulation douche will do much to 

ageL henetiah'sT^T^T 6 ","' 11 "^ irritati °"' CoI °" 

liver. Follow • Gn e heavy sparks to spine and over 

with lar<*e D id"o V-Y Curren . t ’ us ‘ n £ hvo large Leyden jars, 
thermy is a valrnhY ^ uY FegI ° n f ° r - 10 t0 20 minute *. Dia- 
in bed we should use^maneVlmD^^ ^ aCUtC CaSe 

treatment, and if necessary niv ^ sh ° rter durat,on of 

the convalescent or Tmh 1 ^ e . tlle treatment twice daily. In 

A dosage of 1000 i -no hY ^ dtlcnt beav 7 doses are indicated. 

ferred, g ratheYthan f muTh o mPerCS ** ^ ° r 20 ™nutc is pre- 

c *age Clement, M D lyYYY'T!- 31 a Iower milliamperagc. 
chrome inflammation of the L J Mmn -i says:' 50 “Acute and 
tation with diathermy. Surh l ^ may be treated without hesi- 
supplant the usual regimen hnY™^ Y these or S ans must not 
^enal calculi with hydrons i , must be use d as an adjuvant, 
indication to diathermyare not a contra- 
stones that have passed more rCp ° rtS havc hee " made of 

that diathermy affords. Cystitis ‘ ^ US U resu,t of the relaxation^ 
thermy is indicated ” ' S ,s anotl 


another disease in which dia 


‘ •'“P'b Am. Coll, Phvj. Tl.rr I 

1 llr y, J unc </ f 
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10.3 


RECTAL DISEASES 

G f orgc J - °"' Boston, Mass., says: “The pathology 

varying in degree and kind, as well as location, will require a 
different selection and combination of modalities. This is self 
evident. Mild diathermy applied by means of a metal electrode 
4x7 inches, over the sacrum or the abdomen, and a metal elec¬ 
trode 2 inches in circumference and + '/> to 6 inches long (prefer¬ 
ably hollow) in the rectum, each electrode being attached by a 
cord to opposite poles, with a current of from 400 to 800 M.A. 
passed through the pelvic area, will give decided relief in most 
cases o f itching and burning that are so annoying, as well as many 
concomitant symptoms referred to distant organs. . . . Proctitis 
calls for diathermy, with the metal electrode inserted.” 

See also Anus, Fissure of. 


RHINITIS 

Diathermy is ol value in treatment of this condition. For 
technic see pages 90, 91. Treat 5 to 15 minutes, using either 
vacuum or non-vacuum electrode and only sufficient current to 
produce a sense of warmth in the inflamed mucous membrane. 

SACRO-ILIAC ARTHRITIS 

Diathermy treatment is effective. l r se large block-tin or mesh 
electrode under hips and a similar electrode on the anterior sur¬ 
face above. See page 120 for application of electrodes. I reat 
at skin tolerance for 30 minutes or more, daily or twice daily. 

SALPINGITIS 

See Diathermy in Gynecology, pages 70 to 74. 

SCARS 

Painful scars may be treated by diathermy. Tor application 
of electrodes, see Adhesions, page 28. 

SCIATICA 

R. J. Behan, M.D., Pittsburgh, Pa., in his paper entitled 

Physical Measures in the Treatment of Pain, says, 
thermy gives great benefit in sciatica. The weak current is more 
effective than the strong current, especially in the earh stages. 
Sometimes the pain is temporarily increased as soon as the dia¬ 
thermy is applied. Pressure upon the nerve should, ot course, 
always be avoided, and any irritating contacts with the termina 
areas where sensation is more acute should be avoided. 

The current may be passed anteroposteriorly through the 
upper part of the nerve by putting one electrode over the sacro- 
sciatic notch and the other directly opposite it on the anterior 
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surface. Or, it may be passed down the nerve with one electrode 
over the sacro-sciatic notch and the othei a cuff below the lowest 
point of pain on the leg. I reat at skin toleiance tor at least 
minutes daily or twice daily. It the pain extends the full length 
of the leg, treat in sections. I he custom of placing one electrode 
against the hip and another on the ankle or sole of the foot is to 
be condemned as the resistance of the great amount of tissue to 
be traversed reduces the diathermic effects to a degree where no 
bentfit is derived from the treatment. 

SCLEROSIS. mSSEM IN ATED 
Burton Baker Grover, in his “I Iigh Frequency Practice/ 1 says- 
“I p to the present time no treatment has proven of avail for 
sclerosed areas in the brain, but for those in the cord a modicum 
of relief has been found in diathermy. For technic of application 
we are indebted to Bergonie, who used two bare metal electrodes 
one to the cervical region the other to the lower dorsal, with a 
current of toleration of 20 to 40 minutes’ duration. 

“Bergonie’s technic has been modified by Americans who have 
placed one bare metal electrode 2 x 8 to upper dorsal region, the 
other 6 x 8 to the epigastrium. A current of tolerance is allowed 
to now from 30 to 40 minutes.” 


SHOULDER. 

DIATHERMY 

TO 


.It Left — Dia- 
t her my applica¬ 
tion to shoulder 
for concentrated 
h c a t treatment. 

300 to -tOO milli- 
amperes, patient's 
tolerance, for 20 
minutes. 
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Applying Diathermy to 
frontal sinus by means of 
head band 


SINUS DISEASE 

C hailcs 1\. Bt ookc, M.D., states:' ( i ) Experience shows the 
early use of diathermy to prove that sinus disease can be eradi¬ 
cated before the involved structures are irreparably damaged; 

( 2) the use of diathermy in sinus infec¬ 
tion has shown a degree of recovery re¬ 
sulting that frequently surpasses all ex¬ 
pectation; (3) diathermy with other 
physical measures combined or singly ap¬ 
plied in sinus disease, has, to some extent, 
replaced the older measures of treat¬ 
ment; (4) many cases have shown that a 
prompt adequate relief can be obtained 
by the use of diathermy in otherwise 
seemingly incurable sinus conditions, and 
this has brought about much apprecia¬ 
tion from patients who have availed 
themselves of this effective form of treatment. 

T. Howard Plank, M. D., San Francisco, Calif.,'- in comment¬ 
ing on inflammatory conditions of sinuses accessory to the nose, 
says; “Diathermy is also invaluable in many cases of sinusitis. 
It reduces the inflammation and either destroys or reduces the 
vitality of the infecting organism." 

Drainage is the first essential. I his may be established surgi¬ 
cally, by shrinkage, or by the use of positive galvanism, using a 
probe wound with a little cotton and dipped in 1 1000 solution 
of adrenalin hydrochloride. Insert the 
probe, attach to the positive pole of the 
galvanic current and connect the negative 
to a large indifferent electrode on the 
cheek. About three milliamperes of cur¬ 
rent is used, for five minutes. I he cur¬ 
rent is then turned off slowly and the 
probe removed. The pus and mucus will 
come out on suction then, as a rule. I his 
may be followed by diathermy, with one 
electrode in contact with supra-orbital re¬ 
gion, and the indifferent electrode on the 
nape of the neck. Treat for 20 minutes. 

A. R. Hollender, M.D., says:" 3 “Medical diathermy is of 
value in acute and chronic forms ot frontal and maxillary sinusi¬ 
tis. but must be employed with due regard tor underlying factors, 
principally that of drainage when suppuration is present. 

M I'hj*. 'M)cr«i<cutic», Apr., '2B. 


.4 p plying Diathermy 
to Antrum 
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SKIN BLEMISHES. BENIGN 

T he treatment of benign skin blemishes includes a wide variety 
of minor operations which are logically a part of the surgeon's 

work, but which frequently are 
neglected or ignored by the gen 
eral practitioner. Surgical dia* 
therrny offers the ideal means of 
treatment, combining in greatest 
degree all the requirements of 
the operator. 

Surgical diathermy is applied 
easily and quickly, is under such 
perfect control that even the eye¬ 
lid may be operated safely, is 
bloodless, leaves the least possible scar and calls for little after- 
treatment. It is suitable for all the following conditions: 



Fig. 1. Dratving showing the needle 
applicator held a short distance away 
from the shin, a shower of sparks 
passing to the lesion. 


Moles 
Warts 
Papillomata 
Sebaceous Cvsts 


Boils 

Localized Skin 
Infections 


Spider Nevus 
Small Angiomata 
Telangiectases 
Tattoo Marks 

j:™ din f the ap . p !i cati ° n o( sur g ical diathermy, the skin 

I nr ,| d , be Carelu ! ly sponged with alcohol and then dried. 

nic anrTth T-* IS Ut - >ZeC * accor dmg to the surgeon's own tech- 

ooeratinn n C " aga,n ed - After anes thesia is attained the 
peration proper is performed. 

the'Iurrent'nisd 011 the monopolar method is used, with 

the ground For larger lesio^"’" ^ ^ *° 

use the bipolar method, with the 
current passing from the ma¬ 
chine through the active elec- 
trode to the patient and thence 
hrough the inactive electrode 
hack to the other pole of the 
machine. For the active elec- 
trode a needle point electrode 
is used, h or the inactive, the 

Patient’s back ^r chest ^or'Th °* b, ° ck ‘ tin ’ affixed Hrmly to 

condensation handle in his hands C PM ' Cm may ho,d the autlV 



>{/■ 2. Meedle applicator inserted into 
lesion. Multiple punctures such as this 
are made until entire base is 
coagulated. 
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SKJX BLEMISHES, BENIGN— Continued 


Left — Coagu¬ 
lated area after 
o['erat ion is com¬ 
pleted. 


Righ t — Infect¬ 
ing local anes¬ 
thetic. 

Cen ter — Coag u - 
lating icith the 
needle - point 
electrode. 
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SklX, PIGMENTED GROWTHS OF 

A. Benson Cannon, M.D., New York savs* „ • i 

nevi irregular in shape color and surface markings'Tnd"'^ 

acquired type occurring the popular form are usually the types 
that give rise to melanocarcinoma, and should he radically re 
moved with the surgical diathermy knife as soon as they make 
their appearance, the wound being left open to granulate ‘ 

“Where the lesion is removed early and thoroughly in this 
manner, I believe that there is very little likelihood of the de¬ 
velopment of a melanocarcinoma. Any lesion that shows evi¬ 
dence of growth, change in color, surface markings, irritation or 
ulceration should he immediately and radically removed. 

Of three cases of proved melanocarcinoma removed with the 
surgical diathermy knife by wide excision of the growth and the 
wound left to granulate, there has been no evidence of recur¬ 
rence in 6 V2, 5 P2 and 5 years, respectively. A fourth case in 
which a tumor was removed 4J/2 months ago is also free from 
evidence of metastasis." 

SKIN TUMORS 

Dr. Richard Vallack, of Sydney, Australia, states 01 that the 
desirable factors for a method of treating neoplasms of the skin 
are: (1) Certainty of eradication; (2) minimal destruction of 
adjacent healthy tissue; (3) minimal resultant scarring; (4) 
minimal hemorrhage; (5) minimal postoperative pain; (6) 
speed in operating; (7) minimal resultant shock. In diathermy, 
properly applied, we have a method that fulfills these aims in a 
manner more certain than does any other technic at our disposal. 

“It is of the greatest importance to use a powerful and 
thoroughly reliable apparatus, designed for thermopenetration. 

“1 he methods for attacking the new growths are: (1) Elec¬ 
trodesiccation; (2) figuration, or high frequency cauterization; 
(3) electrocoagulation.” 

Grant E. Ward, M.D., Baltimore, Md., says: 63 "Electro- 
thermic methods are powerful adjuncts to the radiologist in re¬ 
moving slowly healing sclerotic ulcers which may or may not 
contain active growth.” 

See, also, Cancer, pages 41 to 48. 

SPRAINS 

Diathermy is quite useful in the treatment of sprains, it relieves 
the pain, hastens absorption, accelerates repair. I or application 
of electrodes, see section on the part to he treated; wrist, ankle, 
elbow, etc. 



'* Kyc, Kui. None & i'htoiil Mi*. 
* Amrr Ilrr., 7i. 
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SUPRA-O R B r TAI. N E U R A LG IA 

Diathermy is often very useful in this condition. Apply small 
electrodes, or use the fingers for treating at the points of exit of 
the sensory nerves. Use a mild current, and treat for twenty 
minutes daily. Supra-orbital neuralgia may he caused by a 
rhinitis or sinusitis. 



TIC DOULOUREUX 

\ 1 

of face n in< ; ,iftcrent: tetrode, shaped to under side 

milliamperage for T/minutes^’ ^ by 0 P crator - ToIeration 



iONGUE, CANCER OF 

(Sec Cancer of Tongue, Page 43) 
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niATHERMY THERAPY 

tonsil treatment ~~~ 

Physicians who use Diathermv «... , . 

degree of success equal to that achieved in tonsil' 0 " 8 C ? aim a 
gether with greater ease of operation and less dL T 

patient. 1 he diathermy operation is bloodless the dis ^ 

arc sterilized because the current used is germicidal, anTsingm* 
and speaking voices are not impaired s,n ^ ln g 

The patient may go about his business the same dav, and the 
atter-soreness, winch ,s slight, will disappear within a very few 

days. y 

Frank J. Novak, Jr M.D., Chicago, says,™ “This conserva¬ 
tive technic is lar safer than the more rapid and, therefore more 
radical method. It may then be said that because of imperative 
economic necessity electrocoagulation of the tonsil in some 
patients is a necessity, in cases ot poor operative risk it is the 
operation of choice. For the destruction of small post-operative 
remnants of tonsil tissue there is no better method than electro¬ 
desiccation. 

It is a valuable adjunct among the procedures available to the 
tonsillectomist. The progressive otolaryngologist instead of re¬ 
garding it as a negligible novelty will use it in properly selected 

cases.” 


A. R. Hollender, M.D., Chicago, summarizes that “Surgical 
Diathermy, either as electrodesiccation or as electrocoagulation is 
a desirable and satisfactory procedure for the destruction and 
ultimate disappearance of recurrent lymphoid tissue.” 

l rederick B. Balmer, M.D., Chicago, says,' 17 “There have been 
numerous objections to electrocoagulation. The technical appli¬ 
cation and the type of current employed were probably at fault. 
While no attempt is being made to replace surgical tonsillectomy 
by the electrosurgical procedure, it should be emphasized again 
that the latter has distinct merit in properly selected cases. 


Indications 

Dr. Balmer says, 07 “The indications for electrocoagulation 

are: 

i • Postoperative tonsillar remains, lymphoid hypertrophy, or 
regenerated tonsillar tissue. It is generally conceded by those 
having had experience in electrosurgery that electrocoagulation 
ls the method par excellence for postoperative tonsillar remains, 
hypertrophies or regenerated tonsillar tissue. As previously 

Anli. 1‘hy*. Tlicr., X-Ray, Racl., Apr., "31. 

Arch. Phyi. Thcr,, X-Ray, Rad.. Jan.. Ml. 
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‘*2. Lingual hypertrophy and varix; 

“3. Various fungus affections; 

“4. Blood dyscrasias such as hemophilia and anemia; 

“5. Various general conditions accompanied by serious in¬ 
volvement of the heart, lung and kidneys, and certain diseases 
such as syphilis, arthritis and sclerotic changes; 

“6. The aged and infirm; 

“7. The vast number of people who emphatically refuse sur¬ 
gical removal. 

“An enormous amount of material is therefore readily avail¬ 
able. Many of these patients would be deprived of the benefits 
attendant with the removal of the tonsils were it not for electro- 
surgery.” 

Dillinger Technic 

1 he following technic which has been employed upon more 
than 3,000 cases by Gregg A. Dillinger, M.D., of Pittsburgh, 

Pennsylvania, will be found very satisfactory in electrocoagula¬ 
tion of tonsils. 


Adjustment of the Machine 

Close the spark interrupter points. Set the rheostat or the 

’"I C0 T t | J 11<H , ir tbree ‘i°urths ol the full power of the ma- 

the in tT " K : kC a , dcad shl>rt bct ' vc ™ the medium voltage and 

'em and „n nt r°h C,S V* ^ ° f ? OUr Turn on the cur- 

2800* NT . C T‘ 1 ' ' S; l ps until your milliampere meter reads 

eordsto a nlTI L e S "r, Ch ;lnd conncct one of the diathermy 

z b°ack ca Th ock "2 6 " x :°" which 1S to he P'“«* 

is attached to the other diathermy “^“ nnected to tbc " eedle ’ 

Time of Contact 

the' m„sTa S nd e, the 0 a n et 0f i 'T rtance !s f he time of contact with 

needle should ever be used ^1°^ 7 nC ? dle ‘ < Nothin g but :l 

m K it is pulled up over the endlf th^h ' r , Ul>ber slceve cove '.' 
the tongue.) The rim. ■. r handle,* so as not to spark 

the reaction of the tissues*!" r! * C< '" ed b . v secimds . hut rather by 

tissues to the active electrode or needle; when 

rtsclu-i s Catalog No 744 -, r ,u 

■& w " h • ..- “ r* \ - wh 

1 ,u or the tH.im Of the needle 
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of 
•an 


into o,,c about 24 hour* lot / 

lo needle bob, t a ii\daU </ area 

lure. P "" fro,,t a “We Pune- 

'‘/^'d P 4sZZ r c f f , A- 

Dehydration of tit ■ ^ \ rcatm cnt. 

« «**• eZA a ,T!H la,ed a ™ 


TONSIL 
TREATMENT 
— C< mtinued 


/•;>. 1 -First treatment. The dia¬ 
thermy coagulating needle is hooked 
into the tonsil midway between the 
pillars and near base of gland pull 
mg the tonsil slightly up out'of it< 
bed. 

Fig. 2—Inspection after first dia 
t her my treatment. Five or six areas 
of coagulation arc seen on the face 
of the tonsil. 7 hese areas merge 


M«hycJ 


'■*U 
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TONSIL 



Fw.uiUr 


U.natJW 

(UAU 


uilUr 


Fig. 5—After third or fourth treat¬ 
ment. The fossa has been cleared 
except for a small tab or two. To 
treat these no attempt is made to 
hook or puncture. Nest the needle 
on the remaining tonsil tissue and 
very short eleetrical contact. 

Fig. 6—Final inspection. Fossa per¬ 
fectly clean, with the posterior pil¬ 
lar, anterior pillar and the plica- 
tr iang ularis in tact. 


TREATMENT 
—-Continued 


big. 4—Appearance during second 
treatment. Hooking away of the 
tonsil tissue is to be stressed. It hen 
treating a thin layer of tonsil tissue 
very careful judgment must be 
used as to depth of penetration of 
needle and duration of contact. 
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New Bipolar Tonsil Treatment 

J. A. Haiman, M.D., New York City, employs a method, 
which is based on the use of a new and improved Bipolar Tonsil 
Flectrode which is self-contained; being constructed with two 
active curved needle electrodes which project one-quarter inch 
from its insulated handle, and are two millimeters apart. Such 
construction renders both needles active, which permits of coagu¬ 
lation in the space between the two needles only. This method 
eliminates the necessity of the large block-tin indifferent plate 
electrode as employed in other methods, and assures the pre¬ 
cision of control that is requisite to good surgery. 

Bipolar tonsil coagulation, while being equally efficacious for 
the removal of small compact fibrous tonsils or large spongy 
hypertrophied lymphoid masses, also offers end-results compar¬ 
able to a skilful surgical tonsillectomy; affords a clean, smooth, 
pliable fossa with preservation of normal contours of muscles of 
throat and without thickening these or adjacent structures. 

Dr. Haiman’s Technic 

Under Dr. Haiman's Bipolar method the preparation of the 
patient is essentially the same as in the older technic, except that 
the Indifferent Plate Electrode is not used. 

A io per cent cocaine solution is sparingly swabbed over the 
tonsil and adjacent structures. 

I he self-contained Bipolar Tonsil Electrode requires approxi¬ 
mately two-thirds less current 
than the older technic, because 
the tissue resistance to be over¬ 
come between the two Bipolar 
needles is only two millimeters, 
as against the five or six inches 
of tissue resistance when the in¬ 
different plate electrode is em¬ 
ployed. 

To establish the amount of 
current to be utilized, the two 
needle points of the Bipolar 
Tonsil Electrode are immersed 
in a small glass containing nor¬ 
mal saline solution and the machine is adjusted to a reading of 
350 milliamperes. 1 his system permits of accurate duplication of 
current and affords the current reading which the machine is 
giving when the patient is actually in circuit thereafter. 



Haiman Tonsil Treatment 


116 


(C) Jeff Behary 2019 















I If? 


diathermy therapy 


The Bipolar Tonsil Electrode can be used to pick up the ton- 
sillar tissue to be coagulated, and with the ad\ antage that the 
double needles make this procedure considerably less difficult. 
It has been I)r. Haiman’s practice to completely encircle the 
tonsil with successive insertions of the needles at intervals of 
about one-half centimeter, always inserting the needles from the 
lateral aspect of the tonsil anti keeping the points toward its 
center, with slight but sufficient traction to relieve the tonsillar 
area to he coagulated, from its surrounding structure. 


The Bipolar Tonsil Electrode needles having been engaged in 
the tonsil, coagulation is brought about by the manipulation of 
the foot-switch control and is carried just to the point of change 
of color of the tissue between the two needles, — in never less 
than one second, and never more than two. As with all coagu¬ 
lation technic, it is imperative that the electrode be engaged in 
the tonsillar tissue before compressing the foot-switch, and dis¬ 
engaged only after releasing the foot-switch. 


Caution. I oo much care cannot be exercised against over¬ 
coagulation. I he objective is to coagulate just to a sufficient 
degree so as to divorce nutrition from that part of the tonsil 
which is to be destroyed, with the result that there is little or no 
pain or edema, and to have a perfectly clean, smooth fossa with¬ 
out thickening or scar tissue, when enucleation is completed. 


The Bipolar lonsil Electrode by reason of the accuracy of 

contro ents itself readily to cleaning up remaining lymphoid 

tissue of the tonsillar fossae. In which case, small tabs are 

rhT^ " P ermitte squeezed up between the Hat surface of 

insert * 0 neC ji C electrodes, without the necessity of actually 

inserting the needle points into the tissue. 


tirn'eTh^ .'IT' 'y paticnt ma y be Perfectly comfortable at all 
intervals of'^" C t° , tl eut but one t{>r >sil at a time, allowing 

s::^:x,whe-t s ^ ec '; ^ - h tons;.. 

time follnwi'no- ■ u ‘ ^ e ’ tons, ls are treated at one 

uT u ;ilv oaZr® t the SeCOnd .*"«ment one week later. 

than a mild congestion' o™h!Xo« TouT" Se,i ° US S> ' mpt ° mS 

me rnroat, following treatment. 

Several treatments may be reouimf m l e • • li 

type of tonsil mH * luned to remove the soft, triable 

V u , ,s not unc °mmon to give five or six treat¬ 

ments to the very large fibrous tonsil. 
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Advantages of Diathermy in Tonsil Treatment 

Dillinger says, “With the thin curved needle you can take¬ 
away every particle of tonsil tissue and leave the pillars and soft 
palate in perfect, normal condition. 

“Moreover, where you use the series method, with eight days 
intervening between treatments, you have an unobstructed view 
of your field each time, and every surgeon who knows the dif¬ 
ference between muscle and soft tonsil tissue can tell when the 
tonsil is all out. 

“Diathermy is suitable for the removal of all kinds of tonsils 
and in all cases, regardless of the diseases from which the pa¬ 
tients may be suffering. There is no serious condition that I know 
of which contra-indicates the use of diathermy in the removal of 
the tonsil, except quinsy. 

“This method should be brought to the attention of every 
general practitioner so that he may know that there is a method 
applicable to those cases where surgical tonsillectomy is contra¬ 
indicated, such as in the aged and infirm, in heart complications, 
tuberculosis, kidney disease, hemophilia, acute syphilis, and so on. 
Further, if this method is found suitable in the cases cited above, 
obviously it is desirable in all adult cases.” 

Dr. Balmer draws the following conclusions: 

Electrosurgery is a valuable contribution to the practice of 
surgery, and a new adjuvant in the removal of tonsils. 

The status of the orthodox surgical tonsillectomy is more se¬ 
cure since the advent of this method and its proper application. 

A thorough knowledge of anatomy and surgical principles are 
prerequisite to the correct use of electrosurgical technic. 

Since no procedure is ideal the surgeon should be trained to 
use the one most appropriate for the individual case. 

Electrosurgerv does not replace surgery in the removal of 
tonsils, but it is better suited in certain selected cases. 

Electrocoagulation is the method, par excellence, for removal 
of postoperative tonsillar tissue ami adhesions, lingual hypertro¬ 
phy and varix, and for the extirpation of the faucial tonsil in the 
presence of certain diseases. 

Electrocoagulation is not applicable in children, extremely 
nervous or refractory patients, and in patients in whom local op¬ 
erations are contraindicated. 

TORTICOLLIS. ACUTE 

Diathermy is very useful. Alternate deep diathermic applica¬ 
tions with surface massage using the vacuum electrode. 


m 
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TUBERCULOSIS OF TIIE HIP 

Hip joint disease may nearly always be taken as an indication 
that tuberculous foci of infection exist elsewhere in the system. 
Some physicians hold that tuberculosis never is present anywhere 
in the body without a concurrent — or previous—infection of the 
lungs. Naturally, before an improvement of the hip lesion can 
be effected, these other focal sources of infection must be located 
and eliminated. 

Diet, fresh air and sun¬ 
light— all the usual physio¬ 
therapeutic measures _ 

must be combined with lo¬ 
cal treatment. If there is 
pus present, as is quite like¬ 
ly to be the case, drainage 
may or may not be insti¬ 
tuted. Patience is required 
in the treatment of this con¬ 
dition, on the part of both 
physician and patient. 

Along with diathermy 
treatment, quartz lamp ra¬ 
diation of the entire body, 
the artificial sunlight treat¬ 
ment, is of benefit in this 
disease, as in all tubercu¬ 
lous affections. 

I hese diathermic treat¬ 
ments help the tuberculous 
lesion by direct action. At¬ 
tenuation of the bacilli is 
produced by the excessive 
temperature, furthermore, 


Hlock tn> electrode, 4x7 in., is applied 
posteriorly as shown. Anteriorly, use 
block tin (shaped to body surface) 
held m place by sandbag. 


dnopc o ^ r , ^ le h eat automatically pro- 

Hux of fr«h? IOn th f " terioIes a " d venules with a great in- 
Hux ol treshly oxygenated blood to the part, as well a 


tnflnn 4 -U ^ U T • • a , v ~ WI '" K“* <*!> >VCIl as 3 COnCdl- 

of the „n s „„t h in C | ICI x enzymes of the Wood, with a raising 
evtes- vascular disturbance attracts leuco- 


out Thehe?t a Tn 'V,” creascd and infection stamped 

blasts lee Itilr: he t hcal,hy h vpvremia favor repair. Fibro- 

calcium content of ,h Products are absorbed, the 

u,l| um content ot the tissues is raised md 

^ cu anu healing proceeds. 
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TUBERCULOSIS, PULMONARY 
Physical therapy treatment in early pulmonary tuberculosis is 
of decided benefit if used with judgment in conjunction with the 
classic therapy of this disease. In no sense should diathermy be 
used alone, supplanting the excellent results obtained by the 
combination of rest, proper food, fresh air and sunlight, but 
rather supplementing these measures. Contributary causes—as 
infected tonsils — must of necessity receive attention. Indiscrimi¬ 
nate use of diathermy must be avoided unless the operator has a 
clear mental picture of the diseased area. Confined pus is an 
absolute contraindication and while the danger of hemorrhage 
has been over-emphasized it is well to proceed with extreme cau¬ 
tion in those cases with symptoms of hemorrhage. 

The object sought in the use of this current is an acceleration 
of the natural action of the bodily forces fighting the disease 
rather than any destructive effect on the tubercle bacilli them¬ 
selves. However, by relieving the area of venous stasis about 
the tubercle and replacing it with a fresh oxygenated blood sup¬ 
ply which, as well as blood chemistry changes themselves, tend 
to inhibit the growth of the tubercle bacillus and render an other¬ 
wise favorable cultural location untenable. Locally all of na¬ 
ture's forces of repair are stimulated, the tubercle more firmly 
walled off, liberated toxins eliminated or broken up. 

For a few days following treatment the symptoms increase, 
followed by a decrease of expectoration, cough, increase of appe¬ 
tite, improvement of color, lower temperature, gain in weight 
and a feeling of well-being very encouraging to the patient. 

Treat the patient as an individual. 1 uberculosis is seldom an 
uncomplicated disease. Technic must be adapted to fit the case. 
As a rule use block tin electrodes so placed that the area to be 
treated lies between. With patient in prone position, the upper 
electrode had best be weighted down by a small sand bag to main¬ 
tain contact. Maintain what to the pataient is a good comfort¬ 
able heat for a period of 20 minutes at first, up to seances of 45 
minutes to one hour. Treat daily—and over a long period of 
time — persistence will be rewarded. 

In the far-advanced cases, while little can be done to influence 
the final result, diathermy will make the patients much more com¬ 
fortable both to themselves and families through the ume ior.1- 

tion of symptoms. r 

Results are more striking if the diathermy treatments ate to- 
lowed by properly controlled applications of ultra-violet light. 










Curran Pope, M.D., says: “Hydrology, diathermy and light 
are the best physical measures. Their combination is much better 
than their use alone. In acute cases the cold chest pack and actinic 
light. In chronic cases the dripping sheet, showers, sprays and 
douches, gradually reduced until the patient can take very cold 
temperatures tor short periods. 

“Diathermy must be very cautiously employed at first. A 
hemorrhage may occur but the chances are small. Commence 
with small doses, 200 to 300 milliamperes lor five minutes and 
gradually increase to 750 to 1,000 milliamperes for 10 to 15 
minutes. It may be given at first three times weekly, later six 
times weekly. The danger of hemorrhage may be lessened and 
the patient helped by fractional doses of X-Ray.'’ 

Harry Eaton Stewart, 

M.D., says, “Diathermy has 
been used in pulmonary tuber¬ 
culosis in a few scattered 
cases. The reports given out 
regarding the result of this 
treatment are exceedingly op¬ 
timistic. Before any such re¬ 
ports can be accepted at their 
face value very complete data 
are necessary in a large series 
of cases. In order to be free 
from danger even experimen¬ 
tal work in this line must be 
done with these points in mind : 

‘' 1 . Where there is the 
slightest tendency to pulmon¬ 
ary hemorrhage, diathermy 
would be absolutely contra¬ 
indicated. 

2. It should never be used 
in the place of, but only in ad¬ 
dition to, every other accepted 
means of aiding in this disease. 

3 - Its association with ultraviolet irradiation in those who 
respond to this, is especially indicated. 

■4. It would seem that the only stages of this disease logically 
amenable to treatment by diathermy are those of incipiency and 
iairly well-advanced encapsulation.” 


/ 'til unwary T ubereulosis — Illustration 
shows application of chest electrode for 
lesion in apex of left lung 
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Burton Baker Grover, M.D., says, “While diathermy of a tu¬ 
berculous lung hastens the elimination of toxins, it does not di¬ 
rectly ‘kill oft’ the bacillus. Through dilatation of the pulmonary- 
blood vessels the lung is flooded with freshly oxygenated blood 
and a consequent increase of phagocytes assist in the clearing up 
of infiltrated areas. Diathermy is of considerable importance in 
the treatment of pulmonary tuberculosis, but we should treat the 
subject conservently.” In his Sixth Edition of “High Frequency 
Practice,” he adds: “Theoretically there is a possibility of hem¬ 
optysis following diathermy. However, the author has never 
seen nor heard of diathermy being followed by more than blood¬ 
stained sputum. In previous editions of this work the author 
has stated that diathermy should not be employed in cases of 
tuberculosis with a temperature over ioo degrees F. Further 
experience in treating this disease teaches that diathermy is often 
followed by reduction of temperature. I have seen cases where 
a temperature of 103° F. was reduced to ioo 0 F. by one treat¬ 
ment of diathermy. Walled-in pus still remains as a positive 
contraindication to its use.” 

TUBERCULOUS OSTEOMYELITIS 

This malady, formerly considered as a case for surgical inter¬ 
vention, plaster casts and weights, has yielded to physiothera¬ 
peutic treatment to a gratifying extent. Naturally, after diag¬ 
nosis has been confirmed, the usual steps are taken to regulate 
diet, elimination and contributory causes such as tuberculous in¬ 
fections elsewhere in the body. The diathermy treatment is per¬ 
haps best illustrated by quoting a typical case: 

Patient aged 12 years. Left knee swollen and painful since 
two years of age. At times quiescent, but never reduced in size 
to normal, and on the least exposure to cold, or if over-exercised, 
the knee would swell, become red and extremely painful and child 
would be confined to bed for weeks. A diagnosis of tuberculosis 
of the bone was made by X-ray, and diathermy treatment pre¬ 
scribed. Plate electrodes cut from block tin and shaped to the 
contour of the leg were applied on each side of the swollen por¬ 
tion of the leg and held in place by an elastic bandage. 1500 
milliamperes of current was passed through the leg for thirt> 
minutes each day lor six treatments. A red spot appeared atter 
the third diathermy treatment which became necrotic in the cen¬ 
ter. I his was lanced, a quantity ot pus evacuated and sterile 
I dressings applied until the sinus healed. 
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di athermy therapy 
tube r GUI X)U s glan ds 



Tubercular adenitis, if seen before suppuration has taken 
place, and the gland and adjacent tissues have broken down, can 
frequently he aborted by the combined use of X-rays locally, and 
the ultra violet ray given as general body radiations. If suppura¬ 
tion occurs or has occurred, the abscess should be aspnated, pass¬ 
ing the needle through healthy tissue into the pus pocket, to avoid 
producing an open wound and mixed infection. 

Ultra violet ray is invaluable in these cases. Diathermy is of 
value after drainage, either spontaneous or induced, has oc¬ 
curred. 

TURBINATES, HYPERTROPH IED 

Anesthetize the mucous membrane and, using a pointed elec¬ 
trode, reduce the turbinate by electro-surgical coagulation. For 
technic, see surgical diathermy. 

Butvn 2% or cocaine i% with adrenalin is applied locally on 
cotton as a tampon for 5 minutes. A diathermy plate, 3x6 inches, 
is now applied to the back of the neck and attached to the in¬ 
different terminal by an insulated cord. A second cord is attached 
to the medium voltage pole and the other end in the holder of the 
Applicator. I he current is now tested out by shorting the Appli¬ 
cator upon the indifferent pole. The rheostat set on 1, and the 
tine adjustment on the condenser should be set with a fine spark 
so that the milliamperemeter will read 400. Now’ advance the 
rheostat to the 2nd and 3rd button so the milliamperemeter regis¬ 
ters about 1200 or 1 500. This will give you a high milliampere- 
age with a low r voltage. 

Sepaiate the nasal alae w’ith a nasal speculum and apply the 
‘ pplicator to the affected turbinate, flatwise w’ith gentle but firm 
pressure, keeping away from the septum. 

\\ ith loot switch, test the patient out with one or two short 
t tolerated without pain hold the current on for about 
live seconds One application to an area is sufficient. Then move 
above or below or posteriorly as the size of the turbinate may re¬ 
quire and repeat the application. 

I pop, the second day the mucous membrane becomes swollen 
and congested but from the third day on for two weeks the mem¬ 
brane gradually shrinks until a free air passage is obtained. The 
alter treatment consist of a douche or wash with normal salt 
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solution and every other day swab out the nasal passage with 
10% argyrol solution; and thus observing the patient, you will 
note a gradual atrophy of the thickened membrane taking place 
and your patient will tell you he breathes better and has more 
air space. 

In Drs. Beck and Guttman's turbinate reduction by coagulation 
with surgical diathermy currents, a long line surgical needle in¬ 
sulated to within one-eighth of an inch of the point, is mounted 
upon a suitable base for use in the Dillinger Coagulation Handle. 
This needle is introduced at the anterior base of the turbinate to 
the length of the turbinate, and then the currents are turned on 
and coagulation takes place as the needle is withdrawn thus cre¬ 
ating a ridge of coagulation within the turbinate next to the bone, 
which results in the creation of fibrous tissue and the natural re¬ 
duction of the turbinate with no damage to the mucous membrane 
except at the point where the needle has entered. If care is taken 
during withdrawal to prevent coagulation at that point, you will 
have no loss of mucous membrane. 


ULCER, DUODENAL 
See Duodenal Ulcer, page 59. 


UTERINE CERVICAL LESIONS 
See Cervicitis, pages 51 to 55. 

Frank M. Mikels, M.D., Los Angeles, says, 69 That electro¬ 
surgery is the most conservative method for the treatment of 
uterine cervical lesions. FJectrosurgery is more efficacious in 
treating erosions and chronic infections of the cervix than any 
other method. Electrosurgery destroys infection and produces 
an end-result which does not impair the function of the muscula¬ 
ture of the cervix. Klectrosurgical methods of treating the 
chronic Neisserian infection has proved reliable. The final re¬ 
sults of extensive coagulation of cervical erosions complicated 
with lacerations do not interfere in any way with successful plas¬ 
tic operations for repair but leave a clearer and cleaner field tor 
this procedure. 

1 he medical profession as a whole and obstetricians or gyne¬ 
cologists in particular should give electrosurgery as a therapeutic 
agent careful consideration and respectful recognition in so tai 
as it is valuable as a method of conserving the function ot the re¬ 
generative organs and preventing the incidence of cancer ot the 
cervix. 


**Aui Juui. Suig., Dec., '29. 
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URETHRITIS 

For female, see section on Diathermy in Gynecology, pp. 7o t() 
74. In treating the male, see section on Gonorrhea, pp. 67 to 69. 

VAGINISMUS 

See Diathermy in Gynecology, pp. 70 to 74. 



VAGINITIS 

See Diathermy in Gynecology, pp. 70 to 74. 

VARICOSE ULCERS 

Diathermy may be employed for relief of the pain, and to in¬ 
crease local nutrition and metabolism but compression and drain¬ 
age of the engorged veins is essential. 

L. J. Belknap, M.D., says, “I have treated many cases of 
varicose ulcers of the leg with prompt results with diathermy, 
using 500 M.A. from 20 minutes to 40 minutes, followed by 
ultra-violet local and body. The diathermy seems to powerfully 
stimulate nutrition and increase the circulation in the leg.” 


VARICOSE VEINS 
See Varicose Ulcers, above. 

VESICULITIS, SEMINAL 

Apply mesh covered sponge electrode to anus or special pro- 
St .T f cctroc ^ e the rectum inserted so as to come in contact 
" 1Cl f ^ x esiclcs of the two sides successively. Large block tin 
mC , S 1 ectmde over abdomen. 1 he perineum should be 
hi- IK '“I- SOl P ather applied to prevent sparking. Treat with 
thr 1 * '^ fter treatment, have the patient evacuate 

11 • " as hes out all waste products and cellular 

t " S * , '^ Vate the a ^Perage to the skin tolerance and treat 

t rihM 1,rty m, r utes * U is also possible to treat this condi- 

is mor e s P tl -'ia prostatic electrode, but the above procedure 
is more comfortable to the patient. 


>ee B 


WARTS 
enign Skin Blemishes, pp. 106 


to 1 oJ>. 
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DIA TIIER M V TII ERA P Y 


I 



WRIST AND 

FINGERS, 

DIATHERMY 


At Right — Cuff 
electrode around 
urist, hand rest¬ 
ing on sponge in 
basin of water in 
which other elec¬ 
trode is immersed, 
lingers are in¬ 
serted in water to 
desired depth, to 
bring heal to af¬ 
fected joints. 500 
milliamperes for 
20 minutes. 


finger, 

diathermy 

TO 


At Left — Electrode 
on wrist, other in 
basin of water in 
which finger is im¬ 
mersed. 200 milli- 
ampercs for twenty 
minutes. Patient 
must be cautioned 
against lowering 
other fingers or 
hand into water or 
touching pan as a 
spark will be pro¬ 
duced that is un¬ 
pleasant. and al¬ 
ways startles an in¬ 
experienced patient. 
I he older patients 
learn to avoid this. 
(Chapman Clinic) 
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WRIST, 

DIATHERMY 

TO 

At Right — Cuff 
electro Jr to wrist, 
hand immersed in 
basin of i cater 
containing other 
electrode. Heat is 
thus concentrated 
at wrist joint. 500 
to 700 mil It am¬ 
peres for 20 min¬ 
utes. 


WRIST, 
DIATHERMY 
TO 

At Left —Show¬ 
ing application of 
tico electrodes one 
on either side of 
wrist.held in place 
by elastic band¬ 
age. 600 milliam- 
peres for 20 min¬ 
utes. 
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DIATHERMY 

tSy FranK B. Granger, M. D., Boston, Mass. --Jm 

Diathennv, or internal baking, has masqueraded under a num¬ 
ber of synonyms such as diathermia. thermo-penetration, thermo- 
faradic (as its name indicates, a poor diathermy), endothermy, etc. 

While it is a high frequency current, ordinarily of the D’Arson- 
val tvpe with a fairly high voltage and milhampt-reagc, yet in prac¬ 
tice it varies widely, dependent upon the construction of the high 
frequency apparatus employed. It is evident that a machine 
wound to give a high milliamperage and a relative low voltage will 
have less ability to overcome resistance and consequently less power 
of deep tissue penetration than one constructed to deliver a much 
higher voltage with a somewhat less milliamperage. It should have 
voltage enough, however, to insure its passage in parallel lines from 
one electrode to the other. In all other electrical currents, except 
perhaps the static, the electrical lines of force do not go in straight 
lines through the tissue from electrode to electrode, but are diffused 
in widely divergent ones, and are only concentrated at the points 
of contact of the electrodes. Hence it necessarily follows that the 
deeper structures are much less under the influence of the electrical 
current. Diathermy, on the contrary, provided as stated above the 
voltage is sufficient, flows in a straight line from electrode to elec¬ 
trode and the intervening tissues are generally well heated with of 
course a greater intensity of heat nearer the smaller electrode. It 
is this process of generating heat within the tissues that makes 
diathermy so valuable. All other forms of heat are to a great degree 
blocked m their penetration by the skin, whether they are con- 
f iu ive eat such as the hot water bottle or electric heating pad. or 
convective heat such as incandescent light applicators or the arc 

heir oJr a ! h( i rmy ' l ho ^ ever ’ is true conversive heat, that is, 
great "degree nniferX"*®”*' he " CC * - penetrates dee P'>' and t0 a 

geneTo^us^advertising^s^stiir^nifKit' ° f ‘ he ‘” fra red rays ’ despite 

• s IS - till a mooted question. 

D’Arsonval tvne^witb S « a ffi tre< l uenc y current ordinarily of the 
ance, and with sufficient 11 Cie ' U vo,ta £ e to overcome tissue resist- 
internal tissue resist-in am pereage or quantity to heat, because of 
it flows in S straight'hnes* from Structl ^ res through which it passes, as 

Surgical diathermy Tvhich^n l'”? 0 m 1 edlcal and surgical diathermy. 

tion will not be considered in thfs e ^ ec e t r ro ' coa ^ ulation and dessica ~ 

therrny. The indirect Tvn* ^ e . d i v i ded into direct and indirect tha- 
condensation being- the rnLT- so be omitted in this paper, auto- 

important example. 

OF APPLICATION of direct DIATHERMY 
i- t-ateral method 
• Double cuff method 
LufT and water method 


A 



- •'*: 
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Of these the first, the lateral method* insures the greatest concen¬ 
tration of heat to a given local area in the shortest time. The cuff 
method is also efficient hut requires a much longer time of applica¬ 
tion. The cuff and water method is the least efficient. It is ordinar¬ 
ily used where the toes or fingers are to be diathermatized. 

MATERIALS 

Only a metal contact should be employed such as block tin, pre¬ 
ferably 22 gauge. Crooke’s metal, organ pipe metal, limpit metal, or 
metal mesh. The interposition of moist cotton, felt, or asbestos’in¬ 
creases greatly the chances of a burn. Either one or two things may 
happen. The pads may become dry, more resistance ensues, carbon¬ 
ization takes place, and the tissue is showered with fulgeration 
sparks; or as has happened with the asbestos type, the metal back 
may become disintegrated and the area of contact be thus greatly 
reduced in size with consequent concentration of current strength, 
and an electrocoagulation of the part under treatment. Great care 
should be taken in preparing metal electrodes. They should not 
have any sharp edges. They should be perfectly smooth so that no 
undue pressure might be exerted. If they have been used before, 
good contacts should be ensured by smoothing them with a squegee, 
or even a large static spark ball. In hospital practice the skin is 
well lathered before the electrodes are applied. In the office, where 
there is presumably less rush and Aides with wider experience, the 
electrodes are dropped into basins of hot water in order that the 
metal may feel warm, and are placed in position with only the small 
amount of moisture present which may cling to them. If the cur¬ 
rent is gradually turned on, the resistance of the skin should be 
overcome without any discomfort to the patient. If the part is hairy 
it should be well lathered or shaved. The electrodes should then be 
bound on with an elastic bandage such as the Ace. A paper or cot¬ 
ton bandage may also be employed. I ordinarily use a cotton bandage 
or a rubber strap (old inner tubes are handy for that purpose). The 
contacts should be exact, and if the patient complains of burning or 
prickling the metal should be firmly pressed against the skin over 
the area in question. If this does not give relief, the metal should 
be reapplied. This is important, for if the metal is not in close 
contact with the skin, the passage of minute sparks will in time 
either fulgerate or coagulate, and a high frequency burn will ensue. 
1 hese burns are not ordinarily harmful, unless they are deep 
enough to cause a scar, but they are bad technic. If by any chance 
the skin is anesthetic, the greatest care should be employed. 1 ^c 
has been written concerning the swelling of the tissues under 
diathermic electrodes. I think that this has been overstated, ana 
it is much better to bind on snugly enough to secure good contac . 
thus avoiding a burn. As stated above it is better to use a ban age 
which is somewhat elastic. A gauze bandage may exert undue P res 
sure on some part, and from this excessive pressure and the re>u tan 
ischemia, a burn may result. For this reason also it is well to a\oi 
bony prominences. 

DOSAGE 

Itoiu 50 to 100 milliamperes per square inch of contact . t>r J 
ily sufficient. If the arteries are sclerotic, 50 inilliamperi.s is k 
than 100. . — 
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SPARK GAP 

The spark gap should be in good working order, special attention 
being paid to its cleanliness. Jt is better to have the spark gaps fair¬ 
ly close and to increase the amount ot cui rent by allowing 
more to come in from the alternating current mains rather than to 
use a wide open, spluttering spark gap as thereby a faradic charac¬ 
ter may be imparted to the diathermy which would not only be 
more disagreeable to the patient, and less current could be used, but 
it would ‘also act as a stimulating diathermy rather than as a 
sedative one. 

TIME OF TREATMENT 

This cannot he exactly interpreted in minutes as the result and 
the reaction are the main factors. . In general it takes at least 20 
minutes to heat thoroughly a part. With the double cuff method the 
treatment should be continued until the skin between the inner 
edges of the electrodes becomes hot. This may take from 20 to 60 
minutes. 

FREQUENCY OF TREATMENT 

This depends on the underlying pathology. For the relief of pain, 
or in a pneumonia, one or two treatments a day may be necessary. 
In non-union or delayed union of bone, two or three times a week 
will suffice. 

SPECIAL TECHNIC FOR JOINTS 

1 . Toes and fingers. Here a combined cuff and water bath is 
best. For the toes the foot is plunged in a basin with just enough 
water to cover half the depth of the foot, and a metal cuff, is affixed 
two inches above the ankle; or if allowing the leg to hang" down 
causes pain or throbbing, the patient may lie on a table with his 
teet hanging over the edge with the tips of his toes inserted in the 
water. Of course, one cord from the high frequency machine is in- 
ser e( m tic water, care being taken not to allow it to come in 
conac \\iti t ie skin. In a similar way the finger or fingers are 

rerpnta. V° waler , ( a §J a ss candy jar makes a convenient 

tSTSSSl&OO to m :iml^e P res e i aPPrOXimatel - V ‘' V ° i,,ChCS 

firmlv^hmin Avr ^ s . t ‘ ^ <)U ^^ C cufl is the best. One cuff should be 

Uthe^ed there ^b nd n h f tOCS ° r . fin b ycrs » if the P arts are vve11 

placed two tr fo 1C * U \ e i n ° The other cuff should be 

placed two to lour inches above the joints,— 400 to 800 milliampcres. 

should betaken t 1U ' C the lale , ral method is more efficacious. Care 
Avoided The ., °, Ce i Uer f he clectrodes that “skin effects” may 
on the site nf *k * lectrod * s should be of oval shape and dependent 

inches each.— fiOOtoaS)’ milhampeTes. ^ ° f fr ° m 8 t0 12 squarC 

trode four bv sL^rbe' 11 ?^ 61 ' 101 ' method is the best. An oval elec- 
the irroin with it • ~ square inches) is placed anteriorly over 

and diametr cal H onnn J ° VCr 1 ° 1 u P 1 art ’ 3 ligament, while posteriorly 
under^ the Mtl PI 4 m oval .flectrode 5 by 7 inches is inserted 

cuiTy-^u’ to ui)00 ™ i ‘ h °' d “* e t* 
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5. Spine. Two methods are available, the antero-posterior and 
the longitudinal. The latter has greater skin effects and really heats 
the spine by conduction. For this method, two metal electrodes arc 
placed, one 4 by 3 inches over the cervical region, the other 5 ], v 7 
inches over the sacrum. If the patient rests upon pillows, good con¬ 
tact is assured, though if it is desired the electrodes may be 
with adhesive plaster— 800 to 1,000 milliamperes. 

A NT E RO-POST ERI OR METHOD 

a. Cervical region. Place a 2 by 6 electrode over the cervical 
spine, the patient preferably lying on his back; hold bv means of a 
sand bag a 5 by 7 electrode over the chest — 700 to 900 milliamperes. 

b. Thoracic and lumbar region. Use a 2 by 10 inch electrode 
posteriorly and a 10 by 12 anteriorly. This can be readily held on 
the abdomen by a standbag. the patient of course being recumbent. 
— 800 to 1.200 milliamperes. 

6 . Shoulder. The shoulder joint is notoriously hard from a dia¬ 
thermic standpoint. Many mechanical devices have been offered to 
hold the electrodes in position. With- any rigid support, though, 
there is danger of undue pressure. It is hard to bind on small metal 
electrodes. So far the only solution I have found is by the use of 
metal mesh spread over a rubber sponge. This type of electrode can 
be readily bound over the joint, and the resiliency of the rubber will 
prevent undue pressure. The sponge should be moistened, other¬ 
wise. due to the heat there will be a burnt rubber smell—600 to 800 
milliamperes. 

7. Elbow. With the elbow the double cuff method is best. Two 
cuffs, one, two inches above, the other two inches below, the elbow 
will in a short time thoroughly heat the joint,—400 to 800 milli¬ 
amperes. 

It is useless to wrap chain mesh around the joint and expect any 
heating of the joint. That this is so. may readily be proved by 
taking a piece of meat, encircling each end with a cuff and turning 
on sufficient current to cook the meat. Under the cuff the meat wi 
he found cold and uncooked, while between the inner edges of hot l 
cuffs the meat will be steaming hot and well cooked. 

OTHER SPECIAL APPLICATIONS OF DIATHERMY 

1. Sinuses. 

a. Frontal. Bind on by an elastic bandage or rubber band. 

the region of tire sinus, a 2 by 4 electrode, first lathering 16 -t«' 
Similarly apply a 4 by 6 electrode to the cervical region. P‘ 
have the patient recumbent, otherwise bind it securely >> a * * 

The only difficulty of this is the choking sensation whici m _ 

- 300 to 500 milliamperes. # . .. ,,J| 

b. Antrum. Employ the lateral method by holding or « 

4 by 5 electrode over the unaffected side of the > ac ^> a ! a ‘ ‘ . over 

two inch in diameter electrode in a wooden handle ie 

the antrum,— 200 to 400 milliamperes. . 

2 Brain. Treat as in frontal sinus. Recurrent bleet "V. 
tain types of hemiplegia is a contra indication. * 
amperes. 
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3 . Eyes. Use a curved double eye non-vacuum electrode over 
the eyes with a 4 by 6 electrode over the cervical region as in 
frontal sinus. With the curved type of non-vacuum electrode, the 
patient can readily lie down and hold the electrode with comfort. 

4 . Middle Ear. Bind a cuff on each wrist. Have the patient 
insert his little finger in the external auditory canal, giving as much 
current as the patient can stand without effort. If it is impossible to 
regulate the strength of the current finely enough, have the patient 
touch his face with one or more of the other fingers, thus using the 
fingers as a rheostat, — 100 to 600 milliamperes. 

5 . Kidney. Use a 4 by 5 oval electrode posteriorly over the 
kidney, patient preferably recumbent, with a 8 by 10 electrode anter¬ 
iorly, held by a sandbag or hot water bottle over the abdomen_ 

6 00 to 1,000 milliamperes. 


6. Spastic Gut. Frequently in treating cases of constipation^one 
portion of the colon usually m the vicinity of the sigmoid will be 
found to be spastic. This can be relieved by 'diathermy. Technic 
Cut an electrode large enough to cov.er the spastic area anteriorly 
and place over the lumbar region an indifferent electrode approxi¬ 
mately twice as large. Patient recumbent,—600 to 1,000 milli¬ 
amperes. 


/. Coccyx. In coccygodynia diathermy will often afford promp 
and lasting relief. Cut out an electrode the size and shape of the 
coccyx with a flange projecting either to the right or left depending 
on the location of the referred pain. Have the patient lie on hu 
belly insert a curved insulated rectal electrode so turned that the 
metal end will come in contact with the coccyx internally, and moulc 
over the coccyx externally the specially prepared electrode. Hole 
in place by a -sandbag— 300 to 800 milliamperes. 

therm v 11 ^' u° T t Pneumonia, bronchitis, asthma, and angina, dia- 

e hean wi,h e M ValUe ' , ‘ have never fou " d “V effects or; 
anteriorly Z , . P r0< ; edure - 6 by 9 electrodes should be placed 

anterior one P ostenorl y, . the posterior one more to the left, the 
safely used L |,'T *}, * le n ^ dt ’ ’>000 to 1,800 milliamperes may be 

mmirbefore attlminl° tT “V”™ 1 ^dually, 1 ’taking 4 

trode mav bp b n , & e maximum strength. I lie anterior elec- 

’ operator, or adhesive pteteT^nf ]' 0t ' Va ‘ er • b0 ,“ le ’ the hand ° f the 
be at least 30 minutes. ' 1 h duratlon of the treatment should 


such* things "as high Tp e^d "n'e tTr s ° " i”h milliam P era g e > f ° r at 
istered twicp Hip - * . 1 s ' 1 have tested meters which reg 

same conditions .w ' my °* her '” eters did l "> der «»c« :lv th 
necessary for°each Yu We Ca ” SeCUre standardization, it will b 

out his own “ « 
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Not infrequently it is possible to treat ; : 
both knees, shoulders, hips. For this purpose°" ce ’ such as 
cither a b.furcated cord, or a multiple cord connector Tr neccssar / 
visable to treat two dissimilar joints at the same t me 1 u n0t , ad ' 
and elbow, as the current strength will vary owin? tn Jiff ^ kn f G 
grees of resistance. It is also necessary to' take card 1 ti" 8 de " 
ducting cord (rheophore) or the metal' parts of the comJrt C °k 
well insulated from the patient. Dry absorbent cotton or a towed 
will suffice. 

There are many types of connectors. The two 1 use most are 
first, the safety pm, and second the Morse Eureka clip.' Some have 
complained that the latter, the clip, will release its hold when the 
weight of the patients body is put upon it. 1 have not had this 

experience. 

SPECIAL INDICATIONS FOR DIATHERMY 

1. -Non-union or delayed union of bone. Here diathermy, where 
a fair degree of fixation of hone can be secured, is .of value. Wher¬ 
ever possible the lateral method is used. If apparatus can not be 
removed, the cuff method is best. Frequently if the part is encased 
in a plaster cast, windows can be cut in the cast anteriorly and pos¬ 
teriorly, one a little below and the other a little above the break. 
Through these windows can be inserted the metal electrodes and a 
fair lateral treatment can be .given. 1 have never seen any harm 
result from the so-called swelling of the parts treated. 4C0 to 700 
milliamperes every two or three days is usually often enough. In 
some cases, bone" grafts first, and diathermy following seems to 
shorten disability. 

2. Bursitis, especially subdeltoid with calcification. W hether 
calcified bursae disappear spontaneously, I know not,.but at a 
events under diathermy and chlorine ionization through tie *.° l * 
followed by massage and gentle manipulation, they are c oing i 

3. Hyperthrophic arthritis. Here, provided ° v "f r °"'S lv of oicWre 

is not a mechanical obstruction, and even though lie1 *obtained 

remains unchanged, prompt systematic relied is incapac i- 

by diathermy and ionization. Numerous cases p - - - man y 

tated are returned to gainful occupations ior ts will send 

months. A relapse occuring, relatively fewer ... jj" clir ed. 
them on their way rejoicing, for the time symp „ -j , bv d j a _ 

4 . Pneumonia. An internal poultice such as a tbe in- 

thermy, the increased local temperature (nature s , oCVtos i s all 
creased hyperemia and drainage, and the augmei P ? re Often 
seem to mark the use of diathermy as a rationa p t he de- 

the improvement in the pulse, disappearance o c technic has 

crease of pain, is coincident with the treatment • .. 

been given above. Treatments may be given ' L< - ^ chronic 

5. Bronchitis. Lately 1 have treated se\ era ^ ? a j r . coo led ultra 
bronchitis with cough, by means of diathermy but many 

violet. So far the results have been very sat ‘%‘ • ’ ht to make 
more cases must he thus treated before we ha\e y 
any claim for this procedure. 
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ONE CAUSE FOR ALL DISEASE 
AND WEAKNESS 


II human ailments, with the exception of highly infectious 
and contagious diseases, are traceable to one cause: Imperfect cir¬ 
culation and impoverished blood. 

During our youth, when we take plenty of exercise, enjoy 
sound sleep, our blood is rich and we are insured of a copious 
supply to every part of our body. 

Gradually, as we grow’ older, we pursue a more sedate mode 
of living and our circulation slows down at the same time. The 
flow of blood through our veins is slower and our whole body 
suffers. 

When our body is in this condition, germs find fertile field 
to lodge and multiply. 

For this reason, weak and run-down persons become easy 
prey to almost any disease to which they are exposed. 

How to Remedy This Condition 

It is reasonable to assume that by increasing the flow of 
blood through the body, the reverse of this process will be true 
and the congestion and disorder can be relieved. 

A systematic course in physical culture will, in time, renovate 
the body completely. Few of us are able to devote necessary time 
to such course. By means of Violet Ray treatment, every func¬ 
tional activity of the body can be speeded up and the blood 
made to run through the veins with renewed vigor. 

Concentration 

An important feature of this treatment is that it can be con¬ 
centrated to any particular organ that requires special treatment. 
It brings a vigorous surge of rich, warm blood to any part, thereby 
washing away the silt of disease, strengthening and nourishing 
the tissues, and giving vigor and vitality to any part treated. 
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Cellular Message 

Every vibration of the violet ray causes the cells of the 
body to vibrate. This vibration gives the effect of a massage, 
and as its frequency is so high that it is insensible to us. its effect 
is rapid and powerful. 

It imparts new life to each individual cell and enables it 
to more readily absorb the nutriment from the blood stream, 
thereby building new tissue. In short, it tends to revive and 
invigorate every bodily tissue by rejuvenating each individual cell 
of which it is composed. 


Summary Effect of Violet Ray 
Treatment 

When daily treatments are given with Violet 
Rays the following effects are observed: 

Return of Sleep. 

Increase of strength and vital energy. 

Increase in cheerfulness and power for work. 

Improvement in appetite, digestion, etc. 

Increase of blood supply to the point of applica¬ 
tion. 

General increase of local nutrition and progressive 
improvement in the general functions. 

Increase of secretions. 

Soothing effect on the nervous system. 

Increase of oxygen in the blood. (Ozone being 
driven directly through the skin into the tissues, 
accomplishing “ozonization’* of the blood.) 
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WHT You Shcltx Use Violet Rays 

Violet RiT5 shooJcf be used by <v<rronv experiencing sickness 
cr ailmer: ct anv kind. The healing properties of \lokt Ravs 
zrz 2Lsar:oId. and thev accompi sh what drugs arid medicine never 
r-»»- The regular mtroiucrrcc of a vital trmg shower of diffused 
eiecmocv mco your svstem is exactlv what is seeded to make it 
raucncc prcperiv and dttaeri.r- To be healthy, use violet ravs. 
tc keep healthy, use violet ravs. 

There are three drsdnctlv different ways of applying violet 


ravs. 


ftnf: Soochmg Ejfec 

This scochmg or sedative effect rs administered bv means 


or :re glass applicator. Tc secure this effect the applicator is 
an plied directly to the bare skr You can calm painful sensation 
sensation by sedative treatment: these treatments are of great 
benefit to all nervous ailment Nervous troubles are quick!v and 
most beneficial !t mffuenced bv the sedative currents. A general 
electrification treatment refreshes the entire nervous system. 

Second: Stimulating Tonic end Incigocatior 

Stimulation and invigoration is produced whenever an elec¬ 
trode is somewhat lifted durirg its application or used through 
doth or clothing. 

This_stimniation is caused by the many small sparks called 
the High Frequency Sprav. Thev bombard the area which thev 
cover, causing a tingling but pleasant sensation. Tbev have 3 
beneficial heating effect, too. Eesides they generate ozone. Par¬ 
ticles of this ozone are driven right into the tissues, causing 
ozor. tzation of the blood. Spcrks are also germ-killing and have 
a great power over infection. 

Stimulating treatments are best produced by application 
through the clothing or through a towel which has been put over 
the part tc be treated. As the length of the stimulating sprav 
depends or. the thickness of the interposed dry resistance, that is 
the dothmg or towel, any desired effect is obtainable. Anything 
rrem a harr.\erchief to a doubled Turkish towel can be used for 
this purpc»e. The use of any Kind of cloth insures a uniformity 
d . S .\; ar ^ ****2*“ which cannot be obtained in anv other way. 

, Cnn j j s ^ m talcum powder often suffices to create 

dry resistance. This will, at the same time, allow 

? r :_~[- 5 “ d,ng ° f th i ap . plKJlor A slight perspiration results 
from the treatment—this is natural. If th! application of talcum 
powder is not desirable, use of lubricant is recommended. 
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Stimulating treatments through clothing find a profound 
use in rheumatism, lumbago, partial paralysis, etc. Slight stimu 
lation is also sometimes desired in skin troubles where the blood 
circulation is impaired. A single layer of a handkerchief presents 
enough resistance in such a case. Chronic rheumatic troubles, 
however, may require the use of several layers or a Turkish towel. 

Long sparks from the applicator will cause a counter irrita¬ 
tion. Counter iritation relieves wonderfully quickly pains of 
many sorts. 

It is often the very welcome means to kill the pain of a 
toothache. You will appreciate this pain-relieving quality of the 
Violet Ray also in sprains, strains, bruises, etc. Counter irritating 
applications are better, swifter, and more effective than plasters 
and liniments. In fact, they replace them entirely. Stimulating 
treatments are long lasting in their effects. They arc not like 
drugs or a glass of wine because they arc not followed by a reaction. 
They do not create any habits. 

Third: Internal Antiseptic. 

The effect of inhaling ozone is much the same as that of 
inhaling copious quantities of pure air. It purifies and enriches 
the blood, invigorates the body, and causes pure oxygen to be 
taken up in large quantities in the blood stream. 

Ozone inhalation is of particular benefit in the treatment of 
respiratory disorders. Taken into the lungs, it immediately 
attacks the disease cells and causes them to be oxidized and thrown 
off with the exhaled air. This treatment has been found to be of 
great benefit in cases of bronchitis, colds on the lungs, tuberculosis 
and similar troubles. 

Pain Relieving 

Rheumatism 

The blood deposits poisons when the circulation becomes 
sluggish, usually at the joints and we feel a slight pain. Con¬ 
tinued deposits cause the joints to swell and inflammation to set in. 
This is called articular rheumatism. The same condition causes 
pain in the muscles and we have muscular rheumatism. 

Violet Rays restore circulation and drive oxygen into the 
blood, thereby bringing back to a normal condition the afflicted 
part. 

I he Condcnsor Electrode is found most beneficial and should 
be taken twice daily with a medium strength current. The very 
first treatment brings a warm, glowing tinge to the skin and 
relief is apparent. 
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Neuritis 

This may be treated in a similar manner as rheumatism, only 
with a milder current. 

Lumbago 

This is treated like rheumatism, preferably through the cloth¬ 
ing. and with a strong current and with the condensor electrode. 

twice a day. 

Headaches — Insomnia—Brain Fag 

When the blood collects in pools throughout the body, it 
becomes stagnant. One of the most troublesome of these is the 
cavity in the skull where it directly affects the brain. This causes 
headaches, brain fag and insomnia. Everyone knows that pro¬ 
longed mental effort will bring about a congestion in the brain 
that dulls our power of thought. When this is demanded over 
a i onK period of time, circulation is impaired, the nerves irritated 
and the familiar, dull headache, results. The general treatment 
is to use the surface electrode and apply it to the different parts 
of the head, thereby relieving the congestion. 

Hair — Scalp—Skin 

The hair roots are fed. just as every other part of the body 
is. through the blood. For treatment of the scalp we have a 
special comb applicator which pulls easily through the hair and 
conforms to the shape of the head. Millions of tiny electnc 
sparks carry pure ozone to the small capillaries through which the 
blood flows in the scalp. These tiny capillaries are gently mas¬ 
saged. and nourishment is brought to the roots of the hair. 1 he 
very first treatment brings a long, glowing, healthy feeling to t e 
scalp, and with few successive treatments, itching will stop, hair 
will cease falling, and dandruff disappear. In many cases, gray 
hair will even be restored to its natural color. By stimulating 
the scalp apparently dead hair will quickly take on a natura 
glossy and healthy appearance. 

The Violet Ray applied to the face, brings fresh, rich oxygen¬ 
laden blood, which cleanses the pores, dissolves poisons and other 
waste matter and assists nature to produce a natural, glowing, 
healthy condition or complexion. One short treatment every 
evening and every morning will w r ork w r onders on the complexion. 

Run-Down Condition 

General weakness, tiredness, loss of weight, lack or appetite, 
usually indicate anemia or impoverished blood and poor circula¬ 
tion. Violet Ray stands alone as the most potent treatment 
known to science in giving quick relief to such disorders. 
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This treatment is taken with the general body applicator over 
the entire body for five minute, twice daily, using a medium cur¬ 
rent. The metal applicator is also very beneficial and should be 
held firmly in the hands for ten minutes, twice daily, with a 
strong current which massages the body with a stimulating cellular 
massage. Ozone inhalations give very beneficial results. 

Dyspepsia, Constipation and Digestive Disorders 

This treatment consists in getting the blood into circulation 
so that it will find its way to the lungs to be properly purified. 
Then the digestive organs must be stimulated to function prop¬ 
erly. so they will rid themselves of the accumulation of bodily 
waste. Its great advantage over medical treatment is that it can 
be applied directly to the seat of trouble. 

For the relief of indigestion and constipation, the current 
should be first applied to the abdomen. The applicator should be 
held in loose contact with the skin, so that a mildly stimulating 
effect is obtained. This, in turn, will speed up circulation, 
stimulate the muscles of the abdominal wall and relieve the con¬ 
gested organs. Treatment of the spinal nerve centers should 
follow the above treatment. 

Strengthening the Reproductive System 

The various weaknesses that afflict these organs in both men 
and women spring from the same general causes as most other 
bodily weaknesses, and must be treated accordingly. 

Correcting Female Complaints 

It is true that the sexual system, particularly in women, is 
very delicately adjusted, and, consequently, any disorder affecting 
other parts of the body may have an influence on this system. 
Women suffering from anaemia, obesity, digestive disturbances 
and nervous disorders will, in nine cases out of ten. suffer from 
female troubles also. Because of this, they usually resort to treat¬ 
ment with some nostrum that acts directly on the organs instead of 
getting at the fundamental cause of the trouble. 

In women, disorders of this kind may be classified into three 
groups: The first group includes those caused by weakness of 
the parts or of the supporting ligaments and tissues. The second 
group includes nervous complaints and the third those resulting 
from internal infections. Into the first class may be placed all 
displacements and similar troubles that are so common and dis¬ 
tressing. The second, or nervous disorders, may be regarded as 
functional disorders that contribute to the development of the first 
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( group. The third includes inflammations of all kinds in the 
pelvic region and manifest themselves through the several orgass. 
Usually the symptoms indicate a complication of disorders falling 
into at least two of these classes. 

Violet Ray treatment gives the most gratifying results in 
correctinng disorders of this kind, for the reason that by proper 
application and treatment, the effects are both constitutional and 
local, which insures rapid improvement. 

The third class of troubles mentioned—those caused by 
internal infections—are usually characterized by inflammation, 
pain and frequently by unnatural discharges. The treatment de¬ 
scribed in the preceding paragraph should be used, and in addition 
internal treatment with one of the vaginal electrodes, preferably 
the insulating electrode. This internal application acts not only 
as a local antiseptic, but relieves inflammations as well. Applica¬ 
tors for administering internal treatment will be found in the back 
of this booklet. The duration of this should not exceed five or 
six minutes. s 

TREATMENT FOR MEN 

With men. disorders of the reproductive organs seldom cause 
the physical distress as with women, but their influence on the 
mental condition of the man is frequently even more severe. Men 
become afflicted with these troubles largely through the same causes 
as women—lack of exercise, faulty nutrition, nervous conditions, 
etc. These are all too frequently aggravated by excessive use of 
tobacco, alcohol and sexual indiscretions. 

The same general tonic treatment prescribed for women 
should be taken by men also. In addition to this, great Benefit 
will be derived from daily treatment of the external organs lasting 
for from five to seven minutes. T his should be given with a 
medium current, keeping the applicator in loose contact with the 
skin so that a stimulating tonic effect is obtained. 

Prostatic Trouble 

Prostatic trouble becomes apparent in nearly all men after 
they reach the age of thirty-five or forty. The prostate gland 
is a small gland completely surrounding the urethra at the mouth 
of the bladder. Poor circulation, faulty nutrition, etc., cause this 
gland to become inflamed and swollen, and pain and agony 
results. 

^ 0 mJ 
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For permanent, lasting results, no other treatment will give 
the practically certain relief that comes from the use of Violet 
Rays. Prominent physicians report the most beneficial results in 
nine out of ten cases. 

Treatment should be taken with either our special prostatic 
or insulated rectal applicators, by means of this, heat is brought 
in almost direct contact with the gland inside the body and relief 
is experienced at once. The circulation is improved, nutriment 
and oxygen are brought directly to the gland and the inflamma¬ 
tion and pain disappears as if by magic. 

External treatment shoud be taken over the entire lower 
spine. This stimulates and builds up the network of nerves 
running to and around the gland. A mild current should be 
used for about five minutes daily. 


IMPORTANT 

^ m • ... . ^ . . 

ALWAYS insert applicator into the handle with a 
straight push and remove with a straight pull. 
NEVER TWIST. 

ALWAYS turn off switch at light socket when 
through using. The adjustment ksvob on the 
instrument is to regulate the strength of current 
—not to use as a switch. 

NEVER use the generator when in a bathtub or 
when connection is made from the body to the 
ground, by radiators, water pipes, lighting fix¬ 
tures, etc. 

NEVER use generator on the hair when using at the 
same time a hair tonic containing a large percent¬ 
age of alcohol. 

NEVER oil the generator. 

NEVER attempt to repair the generators. Should 
it get out of order notify us. We will not be 
responsible for instruments that have been taken 
apart by the user or by electrical repairmen 
other than our own. 
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Marvel No. A 1 


The Marvel is a high-grade, low-priced, well-built, 
one-piece instrument intended for private use and is 
equipped with surface electrode. Space is provided in 
the case for other elctrodes if the customer wishes to 
buy them. 

The instrument is wound with our specially pre¬ 
pared impregnated wire, which makes it unnecessary 
to bake the secondary coil in wax. It is encased in our 
grip-right indestructible handle and is equipped with 
seven feet of high-grade cord and separable plug. 
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Super Marvel No. 3 


The SUPER MARVEL represents the greatest 
value ever offered in a violet rav high-frequency gen¬ 
erator. The instrument is finely built throughout, is 
exceedingly well insulated and the secondary coil is 
wound with our specially prepared impregnated wire, 
which eliminates the possibility of wax running and 
lowering of efficiency which occurs in instruments where 
it is necessary to bake the secondary coil in wax. 

The machine is encased in our “grip-tighi inde¬ 
structible handle, equipped with seven feet of cord and 
separable plug. It is smaller in diameter than any 
other high-grade one-piece machine on the market and 
being pcrtcctly balanced, is very easy to hold. 

The violet rav discharge is powerful and highly 
diffused, without any disagreeable kick. The machine 
is packed in a beautiful silk lined carrying case and is 
equipped with three electrodes, the surface, comb and 
throat. 



Preparation for Treatment 

Surface treatment* can be given in direct contact with the skin. and alto 
through the clothing As any clothing represent* an interposed drr resittance 
a treatment through ibe same would :an*e tmaU spark* It depends entirely 
on the desired effect, which way to treat. The nsttKiicm given tn this 
booklet refer to the proper technique If no sparks are desired any clothing 
covering the part to be treated must be removed. 

Metallic object* as hairpin*, corset steels chains, should be taken off it 

they cannot be avoided in the treatment 

For Milo Treatments 

Keep the applicator in close contact with the body at any part which 
reouires a mild treatment. 

Start with the weakest current possible. Avoid the initial little discharge 
which occurs when vou bring the applicator dose to the body in making the 
contact. Make contact quickly and the initial discharge will not be annoying 
Do the same when the treatment is finished. Remove the electrode quicklv. 
This will save you the little sparks you may otherwise feel By no means 
docs this little spark, when making contact with the applicator and when remov¬ 
ing it. hurt. If you think it does, it is imaginary. Just use common sense 
and a little judgment and you will find that even one-half inch of'High 
Frequency discharge does not cause anv pain. 

Orificial Treatments 

All orificial electrodes mast be lubricated before insertion Tbev shoa.d 
be properly sterilized. It is wrong to believe that orificial treatments are pain¬ 
ful There is. in fact, no other sensation than that of a beneficial warmth dur¬ 
ing the application. Orificial treatments bouW not last over five minutes It is 
also advisable to move the electrode daring the treatment just slightly so 
as to avoid its sticking to the mucous membrane Orificial treatments require 
for safety's sake and for better results, always two people, patient and operator 
Always turn the current on after insertion of the applicator and turn the current 
off before removing the same Use metal electrode No. S6 in the machine and 
apply to the metal cap of the orificial applicator to prevent breaking glass within 
ibe orifice. 

Take Care of Glass Applicators 

Cleanliness is of great importance. Inasmuch as the Violet Rav itself 

is germicidal in character, all applicators should, nevertheless, be kept clean so 
that no infection can be spread wherever several people may use the same Violet 
Ray Instrument. The wiping off of the electrodes on a towel or just rinsing in 
water is not enough. Use warm water and soap at least to guard against 
troubles In cases of skin and scalp d seascs. be exceptionally careful. .All 
glass electrodes stand healing and can be boiled in water. If you intend to 
use some antiseptic solution for immersing the electrode be sure that the mixture 
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is strong enough. Benctol. Lysol and other solutions are used especially with 
ill onficial electrodes Rinse these sterilized electrodes in warm wafer before 

osing them 

Directions for Operation 

] Insert the Glass Applicator into the handle of machine. 

^ Attach the plug to the lamp socket. 

Turn the current on: first, electric light switch: second, knob switch on 

machine. 

4 Turn the adjusting knob switch to the right to increase, or left to 

diminish the Violet Ray discharge. 

5 In onficial treatments, the electrode should be first inserted into the orifice 

without inserting it in the instrument. Then place Electrode No. S6 
m the instrument. Hold this metal electrode against the metal cap 
of the orificial electrode. Use lubricant on all orificial electrodes. 
(For physicians.) 

6. In the indirect treatment, the party to be treated should hold the instru¬ 

ment. with metal Electrode No. S6 held in the other hand. The 
current should then be turned on and some second party, with either 
hand, fingertips or another applicator, draw the current to the desired 
spot of the patient’s body. This method can be used for body 
massage, facial massage and scalp treatment. 

7. Do not attempt to repair instrument, if the necessity arises, wnte 

to the factory, advising of your difficulties and we will inform sou 
what to do. 

S. Do not use any violet ray instrument in connection with hair tonic con¬ 
taining alcohol. 

9. Any treatment should be started with a mild current and gradually increased 
to the required strength. 

When a treatment is completed, do not forget to turn off the current at 
the switch, or. to be on the safe side, remove pitta from the electric 
light socket . Damage arising from carelessness is not covered in our 

guarantee. 

11. I he standard winding for this instrument is 110 volts. If voltage is 
higher or lower than 15 per cent, special windings or series resistances 
must be used to prevent damage. We will supply all necessary 
information upon request. 

1 ake care of the connecting cords. They should be kept dry and free 
from knots and twists and must be repaired when signs of wear 
arc apparent.' 

13. Should you break the glass Electrode off in the machine accidentally. 

simply take a pair of long nose pliers and pull out the broken part, 
after disconnecting plug from current. 
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Marvel Special No. 5 


Marvel Special iVo. 5 B 

Same as above with cautery instead of condenser electrode 

The MARVEL-SPECIAL is equipped with a 
double vibrating spring and tension bar which permits 
the finest regulation from a very low to a highly power¬ 
ful diffused spark, without any disagreeable kick. 

This instrument is equipped with surface, comb, 
throat, condenser and metal electrodes. The condenser 
electrode is used where a very powerful penetrating ray 
is desired, such as. in the treatment of rheumatism, etc., 
and the metal electrode is used for indirect treatments. 
The outfit can be furnished with a fulguration electrode 
instead of the condenser for beauty parlor use and is 
then known as the MARVEL-SPECIAL No. 5B. 







Marvel Ozone No. 7 


The MARVEL-OZONE represents the last word 
in violet ray construction. It is wound with our spe¬ 
cially impregnated wire which eliminates heating, run¬ 
ning of wax and consequent lowering of efficiency which 
occurs in instruments where the secondary coil is baked 


in wax. 


This instrument is encased in our “grip-tight” inde¬ 
structible handle and is highly insulated. Nothing but 
the very finest material is used. The workmanship is 
the tinest that can be commanded and the outfit is with¬ 
out comparison. 

This ozone instrument is equipped with all the 

most popular electrodes and a complete ozone attach¬ 
ment. 

Especially for physician or family use. 

It is equipped with surface, comb, throat, metal 
ozone generator complete with inhalent. Packed in a 
stunning silk-lined case. 
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Violet Ray Treatments 

The following arc suggestions for the treatment of disease 
with Violet Ray which have been taken from cases where physi¬ 
cians have obtained excellent results. Not all cases can be cured 
with Violet Ray treatment alone, but in many cases it has been 
found very beneficial where medical treatments have failed entirely. 


I 




Abscesses 

K«P electrode No. SI in contact with 
the skin. Move it «ently over he 
whole affected nre^ for 3—5 
The current must be very mild. If ap¬ 
plied to a developing abscess. Its growth 
can be arrested. 

Acne (Pimples) 

Treat the entire surface for about 6 
minute with Electrode No. SI. Where 
pustules are forming raise the electrode 
slightly to give a small spark tor a 
short time. If many pustules are pres¬ 
ent treat through a thin towel or folded 
handkerchief. This has somewhat of a 
cauterizing effect and will soon cause 
the pimples to ripen and disappear. 
When the treatment through an inter- 

r osed dry resistance, as a towel or hand- 
erchief seems disagreeable, apply the 
applicator No. SI direct, but powder the 
skin with talcum powder. This usually 
suffices to create a dry surface and at 
the same time prevents the sticking 
of the applicator to a damp skin. 


Arteriosclerosis (Hardening of 
the Arteries. High Blood 
Pressure) 

Daily treatments of about 5 minutes' 
duration will serve to lower the blood 
pressure. High Frequency currents have 
the power of making calcareous deposits 
soluble. Electricity seeks the path of 
least resistance, which, in the body, are 
the veins, as they contain the con- 
ductible carbonates and impurities which 
are most in need of purifying action. 
Apply electrode No. SI or No. S2 over 
the body generally, using a medium 
current strength. 

Asthma 

Apply electrode No. SI over the chest 
and No. S5 to throat glands for about 
6 minutes. Use a strong current if it 
can be tolerated. Also use the Ozone 
Generator (in back of book). If treat¬ 
ment is token when attack is near, much 
relief can be had and sometimes the 
attack can be entirely averted. 


Alopecia (Falling Hair) 

Use a weak current at first, and in¬ 
crease to a medium strength Inter on. 
with electrode ^Jo S3. Pass the comb 
back and forth over the entire scalp 
for about 4 minutes every day. Use 
the some treatment for baldness due 
to sickness and for gray hair in order 
to restore it to its natural color. Do 
not use \ iolet Ray immediately after 
using hair tonic. 


Anaemia 

General applications to the naked sur¬ 
face ol the body, which should be dried 
anc powdered with talcum powder, over 
the chest, abdomen, back and spine, cov¬ 
ering the whole as thorough as possible 
increase the oxygenation of the blood 
Treat with No Si electrode for 4— 6 
minutes. The regenerative forces for 
the production of new blood cells are 
stimulated to greater activity by the 
High frequency current. The oxygen 
carrying properties of the red blood cor 
puscles are Increased. Ozone Inhalation 
with the Ozone Generator is very helo 
ful (Ozone Generator in back of book.) 


Ataxia 

The current should be as strong as 
it can be tolerated for this treatment. 
Apply with electrode No. S4 or (SI) 
to the entire spine over buttocks, abdo 
men and back legs. Dailv treatments 
lasting about 10 minutes are necessary 
at first. They can be gradually decreased 
with the progressing improvement to 
about two a week. 

Backache 

Treat sore muscles In back through 
bath towel with Electrode No SI and 
cover the entire painful area. This will 
relieve all pain. As backache may have 
different causes, as weakness of the 
bladder or sexunl organs, lumbago, rheu¬ 
matism. kidney disease, it is of impor¬ 
tance to treat the cause also. 

Barbers Itch 

Treat the affected area daily with 
No. SI electrode for about 5 minutes. 
Small sparks over the whole surface and 
towards the edges are very helpful 
Treatment through a handkerchief is 
advisable You cannot remove it in one 
treatment, therefore be patient. 





(C) Jeff Behary 2019 





Birch Marks 

Application* with No. SI electrode re- 
nMtrd at convenience itnd often, using 
• medium current will, II used with 
luditment. remove them. 

Bladder Disease (Cystisis) 

Treat with electrode No. SI or S2 
with a strong current the area over the 
bladder for S minute* twice a day. 
The urine will clear faet. Relief i* usual¬ 
ly quick with stronii current. 


Bruises 

No. SI electrode with mild or medium 
current applied to the swollen or pain 
lul spot brings Immediate results A 
lew minutes contact and gentle moving, 
back and forth, te sufficient. 

Burns 

A gentle current for a short time, 
say about 2 or 3 minutes, taken 2 or 3 
times a day and applied with No. SI 
olectrode does a lot of good and tends 
to relieve the pain. 





Boils 

(See Furunculosis). 

Bronchitis 

Short sparks applied through a Turk¬ 
ish towel with electrode No. S2 over 
the chest and back, sufficient to pro¬ 
duce a reddening of the skin, help won 
drrfully. Use the Ozone Generator for 
inhalations. (See bock of book.) 


Blackheads 

A mild to medium current applied 
with Applicator No. SI for 3—5 minutes 
at least once every dav. This will soon 
remove blackheuds. Use talcum powder 
or High Frequency lubricant over the 
area you intend to treat. 


Brain Fag 

Use applicator No. SI medium cur¬ 
rent over the forehead and eyes, back 
of head and neck and also down the 
spine for about 8 minutes. Relief is 
sure. Ozone^lnhalation for about J 
minutes will greatly help the condition 
and invigorate the whole system. (See 
Ozone Generator in back of bonk). 


Breast Development 

Cover the entire area to be developci 
‘ n , >' our treatment. Use electrode Nc 
i. 5 -7 minutes daily. Mov 

lightly over each side, from the necl 
downward and also from arm pit ti 

SXv'VSS* ~' h hr "”'- p "** ini 

Bunions 

modfiTr, ^°‘ s “ °f S * 8 electrode witl 
E2" un » k curr «n* for “ bout minute. 

^e ,k[„K a . PP,lCat0r ,n co »‘*^ will 
the skin but move it slowly over th 

entire painful area. it will relieve al 
po in. 


Callouses 

.. U *® * strong current with electrode 
■No. SI or apply the fulguration elect 
rode No. S20 Spark the skin directly 
tor I or 2 minutes. Repeat as neces¬ 
sity requires. 

Cancer 

Mild forms of cancer are treated 
with a strong spark. Surgery is 
usually required in conjunction. Use 
electrode No S20. Treatment should 
be taken only under supervision of 
physician. It is often used in con¬ 
nection with X Rays. 

Canker 

A medium current for one or two 
minutes should be applied with elect¬ 
rode No. SIO. No. 32 or any suitable 
dental electrode. 

Carbuncles 

Use applicator No. SI for 5 —6 
minutes twice a day over the carbuncle, 
keeping it in contact with the same. 
A medium current strength is sufficient. 
Electrode No. 9 is also very convenient 

Cararrh-Nasal 

Rub electrode No. SI using a me¬ 
dium current, over the outer surface 
of nose and also the back of the neck, 
for about 5 minutes. Take Ozone 
Inhalation with the Ozone Generator 
(see back of book). Electrode No. 
SS2 is successfully used in nostrils. 

Cataract 

Close e lids and use electrode No. 
SI8 with » veak current for 4 minutes. 
Results are often surprising. 

Chilblains 

Treat the affected part with No. SI 
electrode for 6—8 minutes. Keep the 
applicator in contact and use a medium 
current. 


Brights Disease 


App ly with electrode No. SI ove 
the region of the kidney, a strong cur 
rent lor at least 7 minute, every dn\ 
' e * n . noticed that the albumen i 
the urine quickly disappears 


Cold Extremities 

Use a strong current with electrode 
No S2 for about 5 minutes over the 
entire part. Produce a reddening ol 
the skin, keeping the applicator In con 
tact but moving it. Repeat, i( neces 
.ary, 3 times a day. 


1 ^ 
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Colds in Head 

Apply No 31 «v#r rrn*'. 

above fvm and lh» ildfi of face, U*« 
• medium < urrent about twice or J 
lima* a day and taka alao O/on** 
Inhalation* for several mlnuta* with 
the O/onr Generator. (See bark of 
book I. Oiona Inhalation* ara very 
beneficial In this cm*. Physicians use 
alao eucceeafully electrode No. 552 in 
noatrila. 

Colds in Lungs 

Treat the cheat and back In the 
same manner aa explained under 
Aathma. Take Ozone Inhalation* 
repeatedly for aeveral minutee. (See 
back of book). 

Constipation 

Apply « strong current with No 
52 over the entire abdominal area. 
Treat for at lenat 6 minute*, keeping 
the electrode movlntc at all times. 
Phyalciana uae electrode No. S32. 33. 
34, 35 and 36 to great advantage 

Three electrodea ahould be lubricated 
before insertion into the rectum. 5 
minutea of orificial treatment is suffi¬ 
cient. Uae S6 in conjunctions with 
rectal electrodea. 

Consumption 

The party to receive the treatment 
must be stripped of all clothing to the 
waist line. The skin of the trunk of 
the body should be dried and powdered 
with talcum powder all over. Uae 
electrode No. 52 and npply the High 
Frequency Current to the cheat. Start 
with medium current strength and in¬ 
crease to heavy discharge by and by. 
Move the applicator alao towards the 
throat. This starts the secretory 
glands to action and improves the 
nutrient blood-supply through the tis¬ 
sues. Fill your lungs ns much ns 
possible by deep breathing. Do this 
repeatedly. Move from chest towards 
both aides of body and also gastric 
region. Then after 5—6 minutea of 
front application have the back treated. 
A strong current should be used over 
the shoulder blades, the spinal nerve 
centers and the kidneys. Ozone inhala- 
tion using the Ozone Generator (see 
back of book) is of the greatest 
importance. It is in tubercular con¬ 
ditions where Ozone Inhalations do the 
best work. 

Corns 

Take electrode No. SI or SI6 and 
turn it on its edge so that the spark 
passes from its edge instead from its 
face and hold it about % in. from the 
c £ rn * Allow thort irpark* to pass into 
the corn for m few tecondi only. 
Kepeat this in a day or two. Applica¬ 
tions with No. SI 6. which is hollow 
• haped. direct over the corn in close 
contact for 2 or 3 minutes are very 
pain-relieving 


M. 




Deafness 

Far electrode No 510 or preferably 
550 gives excellent results. Use a m*ld 
cur tent for about ) minutes. Inserting 
♦he electrode deep into ear. If the 
heating effect becomes too marked, 
interrupt treatment and repeat at con¬ 
venience. Treatments twice daily are 
sufficient. Applications with No. SI to 
the back of the ear are also helpful. 

Diabetes 

II proper diet Is observed and 
application with No. 51 or No. 52 are 
made over the abdomen, results are 
gratifying in a few weeks. Apply a 
strong current for about 5 minutes 
through a thin towel twice every day. 

Dandruff 

Shampoo the scalp before treatment, 
dry it thoroughly and npply a medium 
current with applicator No. S3 using 
it in the same manner as an ordinary 
comb. 3 to 5 minutes are sufficient. 
Repeat this treatment at intervals of 
of 2—3 days. Do not use any hair 
tonic. 

Dyspepsia 

Use electrode No. SI or preferably 
No S2 over the region of the stomach. 
Daily applications of 6 minutes will in 
most cases show considerable improve¬ 
ment. A strong current Is necessary. 
Decrease treatment gradually, do not 
entirely stop with them at once. 

Earache. Ear Diseases 

Insert electrode No. S10 and use a 
mild current for short periods of time. 
Applications to the back of the ear 
with No. SI assist this treatment 
greatly. It may in some cases be 
necessary to take hourly applications. 

The circumstances have to dictate this 
necessity. If heating effect during 
treatment is too marked. interrupt 

application and repeat it at conveni¬ 
ence. 

Eczema 

Lav a handkerchief or piece of thin 
cloth over the affected area and treat 
with electrode No. SI through the 
same with a mild current at first. 
Increase the current strength during 
the treatment if it can be tolerated. 
If the skin itches—lift the electrode 
slightly from the cloth. This will 

bring quick relief. Daily treatments 
lasting 3—5 minutes effect a cure in 
nearly all cases. 

Epilepsy 

Use electrode No. 51 in contact over 
the brain and electrode No. S4 along 
the apine. moving it up and down. 

A medium discharge for S — 7 minutea 
is sufficient. Repeat every other day. 
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Evr Diseases 

Iritis. RfdinitH, Atrophy of the Optic 
Verve. Conjunctivitis. Trachoma. 
Uaucoma. Incipient Catarract. Paral- 
vail of Ocular Mutclea, Intra-ocular 
Hemorrhage have been aucceaafully 
treated by the Violet Ray High Fre¬ 
quency current. Close eyelids and 
apply a mild current with electrode No. 
SI8 No. S3 9 for short periods, not 
exceeding 3 minutea at one time. 
Repeat as desirable. 

Falling Hair 

(See Alopecia) 

Felons 

Treat with No. SI electrode and a 
mild current in close contact daily 
from 4—6 minutes. 

Female Troubles 

Physicians use electrodes No. SI 3. 
S30 and No. S31. They should be 
lubricated before insertion. A medium 
current for 5 minutes is applied. 
Repeat treatment as circumstances 
require. During menstruation an exces¬ 
sive flow of blood may result as High 
Frequency currents draw the blood. 
Turn the current on after insertion of 
electrode and turn the current off 
before removing the electrode to avoid 
unecessary sparking. (See technique.) 

£Iectrode No. S6 should always be 
used in conjunction with onficial elec¬ 
trodes. £ 

Fistulas 

Use electrode No. S14-33-35-36 as 
indicated. Lubricate before insertion 
l” to rectum. Use a medium current 
for about 3 minutes daily. 

clectro-e No. S6 should always be 
used m conjuction with orifieial elec- 
Ixodes. 


Flabby Breast 

of No b S, * e !f?l rod< to whole 

rent for 4 "ith medium cur¬ 

rent tor 4—6 minutes every day. 

Freckles 

'^ v "o'tr".r h ([ "“7' *i«=- 

with a ,y * rorn 6 minutes 

•Pt to S ., a “. R«.ults are 

therefore be patient. 

Frost Bites 

current ^•tro2th C *»n« wilh . a medium 
to paaa Z . "Hort sparks 

5 minutes eve^ t wo P or rt th f ° r 5 bout 

brings lasting result, in ^ shoA feS" 


Furunculosis 


* r “idJ^ h N ° Sl electrod 


a 


l. .'' .can t>« tolerated. It can 

w!th ^t led , dir ® c < by making contact 
Ai-t Sometimes ft Is 

* hr °ugh gauze The later way 
i-np.J^ . rec °mmendable. Do not treat 
d«v ifiS. 4 minute, at a time every 

until s^tVr rK “In not apparent 

until after the 10th or 12th treatment. 

Gout 

area^rth*^ 0 * 1 * No ' Sl Painful 

medmm current keeping the 

c... 7_ ' , 1 “ e pain may increase 

.rL«mL/. e,irf b ' *«*» * f '" • 


Gray Hair 


color of hair can often 
by c P^cnt treatments with 
Electrode No. S3. See under Alopecia 
sometimes 2 months are required f 0 ~ 
first results. Keep the s2Fp clelS! 
f Lse a current of sufficient strength 
for good stimulation everv dav once 
or twice. * 


Grippe (Influenza) 

Cover the spine and solar plexus w>th 
applications by No. SI electrode. Also 
ijreat over the eyes and sides of nose. 
I reatments to spine and solar plexus 
should be made through a turkish towel 
for 5—7 minutes and repeated twice a 
day if necessary. Intra-nasal applica¬ 
tions of short duration with Electrode 
No. S10 and a weak current are often 
given by physicians in addition to the 
mentioned treatment. 

Hay Fever 

Apply electrode No. SI over the nose 
and along spine with medium current 
for 5 minutes and No. S10 or No. S28 
in nostrils for short period of time. 
Applications should be of short duration 
aut often repeated. It is advisable to 
anticipate the trouble and to begin treat¬ 
ments before attacks are expected or 
discomfort felt. Ozone treatments are 
of the greatest benefit. 

Headaches 

yhey are from varying causes If re- 
• :et »* not felt by applying No. SI elec- 
1° the seat of the headache, cover 
the stomach and spine by treatment, 
using a medium current for 5—7 min¬ 
utes. 


Hives and Rash 

Use electrode No. SI with 
HlL r k Cn r * trel '®th to affected 
.n/ h ,k Freq i U ? nc J Lubricant before apply. 
«ng the elctrode. 3—5 minutes shntiM 
be sufficient. Repeat daily. **ould 


medium 

area. Use 
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Infantile Paralysis 

It this disease leave# muscle# feeble 
and weak High Frequency application# 
help wonderfully *«H **» make them 

JJww again Use No. SI electrode with 
medium or strong current for 5—7 min¬ 
utes Apply m direct contact and move 
the applicator over the entire area to oe 
developed. 


Inflammations 

Can be reduced and relieved bv appli¬ 
cation with applicator No. SI. Move it 
slowiv over the inflamed area, keeping it 
m close contact. Use a medium cur- 
rent strength for 5—6 minute*. 


Influenza 

tSee Grippe ) 

Insomnia 

Cover the back of the head, neck and 
eyebrow* bv application with electrode 
So SI. A strong current^ is essential 
in treating this ailment. 5—7 minutes 
should be the average length of treat- 
men t. 


Ncuralgia 

Apply to iett oi pain, ratting th* 
FJectrode occasionally to produce *paffc 

Neuritis 

The first few treatments usually in¬ 
crease the pain after which relief is felt, 
and the current may be increased and 
a short spark given. Apply at the seat 
of pain. Use electrode SI. S2. 

Obesity 

Apply electrode No. SI to affected 
part* and treat consistently. Begin as 
indicated and increase current as strong 
as tolerable. ^ Fat will decrease and re 
distribute, giving greater comfort. 

Pains 

•The pain-relieving quality of the High 
Frequency current is wonderful. Applv 
electrode No. SI to the seat of pain 
until relief is felt Close contact is best 
Medium current strength and sometimes 
strong currents are advised. 


Impotence 

The most beneficial way of treating 
this condition is by the use of the 
prostatic tube No. S-?. with plenty of 
spark Use surface electrode No. S-1. 
slightly raised over the area of the gen¬ 
ital and spine for 5—7 minutes daily. 
Special information on weakness of the 
organ* of sex is given elsewhere in this 
book. 


Leucorrhea 

Follow the directions given under fe¬ 
male troubles Also use electrode No. 
i • moving it up and down the spine 
slowly. A strong current must be 
used lor about 5—6 minutes every dav. 
This treatment should onlv be an adjunct 
care*”* treatment and physician's 

Lumbago 

tHc is lo relieve pain. 

\o S^untT"!? rr ith tetrode 

Ml P c ,n ,s d‘*P*lled Re- 

until cuZT whenever Pain appears 

Massage 

Patient hold metal Electrode in 
one hand, turning on current after it 

idfl A^ srasped. M«„ C ur's finger* 
will draw spark to point massaged 

Mumps 

Treat swollen parts. 

51 . 

Nervi 


L’*e Elect roc 



/ousness 

Treat spine, back of head «nd n 
Immediate results will be felt " 


Paralysis 

Apply No. SI electrode along the at 
fected muscles. A strong current is nec¬ 
essary. Keep the electrode moving 
Treat for about 6 minutes at a time 
Lubricate the affected part so that the 
electrode slides easily Sparks through 
a turkish tow-el help quickly. L se this 
method every day. 

Phthisis 

(See Consumption ) 

Piles (Hemorrhoids and other 
rectal dicases) 

Are treated best with applicators No 
SI 4. No. S35. No. S33. No. S34. No S36 
Lubricate electrode before insertion with 
High Frequency lubricant. Use a me 
dium current tor about 3 minutes not 
more than once a dav. Electrode S6 
should always be used in conjunction 
with others. 

Pimples (Acne Vulgaris) 

(See Acne.) 

Pleurisy 

Use preferably electrode No. S2. Cover 
the back and the chest bv a vigorous 
treatment through a turkish towel until 
the skin becomes quite red. Keep the 
electrode moving and treat (or about 
8 minutes. High Frequency is An ad 
junct only in cases of serious sickness 
and nobody should fall to consult th# 
proper authority. 
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S l . h 

-SS^as 

*&» ^«2b« th.t Hmh Fr«. 
Plcuri >- ndiunct can help greatly 

q “d n often do wonder* but .n .11 Krave 
5 nd .«. th« consultation of an "Uthori* 
tuC: 'physician should and must be 
reported to. . 

Poison Ivy , 

Apply Hitch Frequency lubricant first. 
U.e Ro. SI or No. S2 electrode edge¬ 
wise so as to cause plenty of »T>arWn K 
over the whole affected area. j-ift the 
applicator here and there and treat with 
a strong current for 3—-5 minutes. Re¬ 
lief is sure and surprising. 

Pyorrhea 

Applications with electrode No. SIO or 
558 with a weak or medium current help 
greatly to re-establish a healthy condi¬ 
tion of the gums. A removal of deposits 
is necessory, however, by mechanical 
and surgical means in order to fight this 
disease. A dentist must be consulted. 
High Frequency treatments promote 
proper nutritional improvements and in 
addition to this have antiseptic and anti¬ 
toxic properties. 

Red Nose (Acne Rosecea) 

Use preferably electrode No. SI and 
apply only short periods, sav about 2 
minutes, small sparks by holding the 

whirl! ! dgCWay * ? r lifting it some- 
about an eighth of an inch. The 

The treat destroy the enlarged veins, 
far nr .‘ U mu9t not be carried too 
is the 11 8h « u, <i b c repeated 

1Ll h hJZ n&l ? n per,nits Several days' 
be advisable. tr * atment8 ma V sometime. 

Rheumatism 

all St ca°, n * mT* have to b * used in 

responds quiSll * 1 ",, Thi " d '****e 

muscular S w e * pec »*Uy cases of the 
muscular and chronic articular form. In 

re !l Cn#e \. °* tb * a a ‘l men f the results 
slower but nevertheless satisfactory. 

.n a ( f ccted parts should be treated 
until all pain ceases. Changing the po¬ 
sition of parts or extremities being 
reated will likely expose other parts 
requiring treatment. Put muscles on 
e stretch and use High Frequency cur- 

I!" 1 «? ou « h to d*»nell all discom- 

>on. Applicator No. S2 Is especially 
f ? r th * 9e treatment*. Re- 
P-at these applications as often as pain 

*t!u£!n r . B 0 minutr9 ’ use of the in- 
rument at one time is usually enough. 

cent °f L. C * tor Ci,n b ® used in close 
th52E2L 1 JU?* 1 CO * e * require treatment 
through clothing or several layer* of a 
towel. 


Ringworm 

Use electrode No. SI and apply short 
sparks for several minutes two of hree 
times every other day. A medium c«- 
rent is sufficient. Move the electron" 
so as to cover all the affected area. 

Scalp Treatment 

Dandruff, falling hair, gray hair, bald¬ 
ness. itching scalp, etc., are very suc¬ 
cessfully* benefited by Violet Rays. There 
is no question that the Violet Ray rep¬ 
resents the most scientific method of 
treating the scalp. Its beneficial value 
is beyond all doubt. 

Violet Rays produce a normal and 
healthy scalp, revitalize impoverished 
hair, restore its natural lustre and full¬ 
ness. They bring in new hair by caus¬ 
ing additional nourishment to flow to 
the dormant papilla. 

Use elctrode No. S3 every day one to 
three times for several minutes. Do not 
use any hair tonic. Violet Rays con¬ 
stitute the best hair tonic themselves. 

In baldness the Violet Ray proves to 
be of a very welcome and effective as¬ 
sistance to restore the natural growth 
of hair. The results are very satisfac¬ 
tory. Conscientious use of Violet Ray 
High Frequency Current and patience 
have here, as in many other instances 
surprised many people. 

Cray* hair has been restored to its 
original color and beauty in many cases. 
We do not claim too much by saying 
that scalp applications with electrode 
No. S3 are the only reliable means at 
the present time to stimulate and assist 
natural growth of hair. 

Scars 

The object is to destroy the scar 
tissue so that new tissue may form. 
Use therefore a strong spark. Applv 
either electrode No. I edgeways, or still 
belter use elctrode No. SIO with the 
necessary care. A few- minutes, some¬ 
times only seconds will suffice in cer¬ 
tain cases where the scar is small and 
not too old Judgment should be used. 

Sciatica 

Is on affection of the gieat sciatic 
nerve trunk. Its cause i- found in 
neuralgia and also sometimes in rheu¬ 
matism. The sciatic nerves run down 
the thigh from hip to knee. They lie 
near the hones deep under the heavy 
muscles. Sometimes they* become so in¬ 
flamed and tender that even the slight- 
st pressure causes an extreme pain. A 
counter-irritating discharge applied 
through the clothing or over the painful 
are.* with electrode No. SI or No S2 
wil bring quick relief. 

Skin Disease 

In all skin diseases the High Frequency 
spray (small sparks) is most auccess- 
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fully Applied Electrode No. 31 la suffi¬ 
cient in nearly all It should be 

passed rapidly back and forth over the 
affected area lor eeveral minutes. IIf the 
• kin mole*, talcum powder should be 
used so that the electrode will not stick. 
Another easy method Is to spread k«u« 
over the part to bo treated. This will 
enable the user of the instrument to 
move the electrode smoothly and at 
the name time does not remove It far 
enough to cause on unpleasant spark. 

Where itching is very marked longer 
and sharper sparks are pest. Apply 
these only for shortperiods. Epltheli- 
oma. Lupus and Chronic Ulcers con be 
treated in the same manner. 

Stiff Neck and Joints 

Apply in the same manner ns ex* 
plained under "Neuritis.** Use a longer 
treatment if necessary. In cases of 
Torticollis (stiff neck I rub the No. SI 
electrode frequently along back of ear 
and down the neck on both sides for 
3—5 minutes. 

Sore Feet and Stone Bruises 

Applications with any suitable appli* 
cat or in close contact with the akin 
bring quick relief. Use High Frequency 
lubricant and treat for several minutes. 

Sore Throat 

Electrode No. S5 is best suited for ex* 
ternal throat applications. High Fre 
quencv lubricant should be used and 
the electrode moved up and down the 
throat in close contact, covering all 
parts well for 5 or 6 minutes, with n 
medium or strong current; repeat 2 or 
3 times a day In some obstinate cases. 

Sprains 

Close contact applications with a sur* 
face applicator prove helpful. Use a 
medium current and in cases of long 
standing use small sparks or treatment 
through towel. 4 or 5 minutes usually 

suffice. Repent as circumstances indi¬ 
cate. 

Tonsilitis 

Use No. S5 electrode and apply in the 
same manner as explained under "Sore 
throat. Physicians use electrode No. 


I l * n, * rn »Hy with ftn« suecaat. Oton* 
inhalation with Ozone Generator (•« 
I.Ie> trode Catalogue) assist greatly. 

T uberculosis 

(See Consumption.) 

Ulcers 

Apply a strong current with No. 52 or 
No. S? electrode for 5 minutes in eon- 
tnct. nl t nig the appUcntor once in a 
while to produce spnrke of at least one- 
quarter inch. Repeat this treatment 
every day. 


Warts 

Take electrode No. I, hold it about 
one eighth or three-sixteenths inch from 
warts and nllow sparks to pass from 
the edge of the glass. For the best re¬ 
sults use electrode No. S20. Let the 
Platinum point rest directly on top of 
the wart and use a weak current. Pass 
a stronger current through the deeper 
cruntution. A few seconds are usually 
sufficient. Wait 2 or 3 days for results 
and repeat operation if necessary. 

Whooping Cough 

Apply No. SI electrode in the same 
way as explained under "Asthma” and 
use also Ozone Inhalation with the 
Ozone Generator. (See Electrode Cntn 
logue.) 

Writers’ Cramp 

Apply No. SI electrode with medium 
current for about 6 minutes from finger 
tips along back of hand and arm to 
shoulder and spine. This treatment can 
also be made through a towel if it can 
be tolerated. 

Wrinkles 

Are comomnly caused by using a given 
set of facial muscles more than nor 
molly. They can be removed by apply¬ 
ing Electrode No. SI right over them 
with a rotary, massaging movement 
High Freqnency current revitalizes tired 
muscles and arrests the blighting marks 
of time. 


For those who desire more exhaustive information on High- 
Frequency currents we recommend : 

N. M. Eherhart, M. D., Ph. D.,D. C. L., Manual of H. F. Cur¬ 
rents, $4.00. 

We have copies of the above Manual in stock. 
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Violet Ray Electrodes 


No $-1 Surface electrode 


No S-2 Large condenser electrode, deliver strong current for Rbeu- 
matism. Lumbago, etc. 


No S-3 Comb electrode for scalp 


No. S-4 Spinal electrode 


No S-5 External throat electrode, also excellent for the neck, arms 
and limbs. 


No. S< Metal handle used for giving indirect treatments 
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$ 2.00 



No S-9 Insulated prostatic electrode 


No. S-10 Plain internal throat electrode, or ear electrode 


No. So 6 Insulated ear electrode 


No. So 8 Insulated internal throat electrode 


No S-13 Plain vaginal 


No S-30 Insulated vaginal electrode, large diameter 


* S ’° * Insulated vaginal electrode for generation of ozone within 

the %’agma. 


No S-l4 Plain rectal electrode, small diameter 
No. S-33 Plain rectal, large diameter 
No. S*3 3 Plain rectal, medium diameter 
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S-32 Insulated rectal, large diameter . . 
S-34 Insulated rectal, medium diameter 
S Insulated rectal electrode, small 


No S-I8 Eye electrode, also used for corns 
No S-39 Double eye electrode . 


No. S-20 Figuration electrode for removal of warts, moles, diseased 
growths, etc. 


No. S-38 Hollow surface shaped, generates ozone within cavity and fits 
nicely over certain parts as cheekbones 


No. S-49 Dental Abscess ] 
No. 50 Insulated Urethral 
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OZONE 

GENERATOR 


This instrument generates enotmous quiMilm of 
Oaonr which is purified by passing through the inhalant 
which n provided. A piece of cotton ts saturated with 
(hit inhalant and placed in the receptacle. Squeezing the 
rubber bulb fotcee the Ozone bubbler through thie mi* 
tute and i» inhaled in the form of a vapor. 


It sboutd be inserted the tame ai any other elec 
trodc. and the machine supported on a table. The hand 
must be in contact with the glass etera of the generator 


while in use 


The Ozone permeates every cell in the lungs, destroy¬ 
ing any germ life and soothing the inflamed tissues. For 
Anemia. Hay Fever. Coughs. Catarth. Asthma. Bronchi, 
tis. Insomnia. Nervous Debility and Tuberculosis of the 
Lungs, thermit no better treatment. 


The treatments arc exceedingly agreeable and remind 
one of a trip to the pine woods. 


Price complete with all the attachments anJ one 
bottle of inhalant. 


No. S-28 Ozone generator, complete with 1 oz. bottle of inhalant 

nose and mouth piece and bulb . 

Extra Inhalant . 

any Jecfal^ bTnccded plM ** d ‘° furnishl Up ° n JPP 

antee. If instriKUonf ^r ar ‘ Mng from carelessness are not covered by ou 
,nstru '- t,ons arc properly followed the instrument will last indc 

standard voltage |*1 a ^i mac ^* nM will be furnished to ope 
ate on 220 vShs and 32 vo Us. *' Machin « «• also furnished t 
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Marvelite 

therapeutic lamps 



We cannot, too strongly, recommend the use ot our Thera- 
peutic Lamps in connection with the violet ray treatment. 1 c 
rays developed by these lamps penetrate deep into the tlcsh. great \ 
stimulating glandular activity. The opening of the pores, due to 
the heat rays, give the high frequency current ready access to tru 
part in treatment. The combined actions of the heat, light and h'Sn 
frequency current, have a pronounced germicidal effect and is 
especially recommended for pimples, boils, eczema, barber s itch 
and such conditions which involve the skin. 

On the following pages we have illustrated two types ot 
lamps, both of which have been successfully used in connection 
with the violet ray. 

The lamp should be permanently fastened and is preferably 
mounted on one of our telescoping and collapsible stands. 1 his 
will hold the lamp absolutely rigid and in the desired position, 
leaving the operator or patient free to apply the violet rav machine. 

29 

- - - - ' 
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Marvelite No. 99 
List Price $10.00 


The Marvelite No. 99 Therapeutic Lamp has been carefully 
designed, both mechanically and electrically and embodies many 
unique features. The entire lamp is made of one piece of alum¬ 
inum. insuring both lightness and unusual strength and rugged¬ 
ness. The reflector has been so designed to eliminate the customary 
locus point and insure a beam of parallel rays of uniform intensity 
over the -entire area. 

I he Marvelite No. 99 is equipped with 7 feet reinforced 
cord and one 260-watt carbon lamp. 

Marvelite Stand.S6.00 
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Marvelite Junior No. 97 

(Red. White and Blue, 16 C. P. Lamp) 

List Price $7.00 

The Marvelite Junior. No. 97. £>mplete with seven feet of 
reinrorced cord and three 16-candle power lamps, red. white and 
blue. 

♦ 

1 he Marvelite Junior Therapeutic Lamp is constructed of 
polished aluminum, extremely light in weight, making 
an Lmp for beauty parlor work and home treatment, 

from its therapeutic value, this lamp is of great assistance in 
hair drying, mud packs, oil shampoos, bleaching, etc. 

The Marvelite Junior No. 98. same as No. 97. but equipped 
with one 100-watt carbon lamp. 


List Price $ 7.00 
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INTRODUCTION, 

The literature on High Frequency Currents is 
tiot extensive and much of it is loo technical for 
the average physician, who is more interested in 
application of these currents than he is in the 
precise manner in which they are generated, 

hor this reason I have given comparatively little 
space to the consideration of the various forms oi! 
apparatus, other than to outline the types upon one 
or another of which all of the machines are based, 

vu. 
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Further information along title lino ig properly 
within th* sphere of the various manufacturers. 

My intention lute been to make this a practical 
hand-book for the busy physician who wishes to use 
lis^li frequency currents and to learn how to do m 
with as little, ''red tape ? 1 at possible. 

1 have expressed my in dividual opinion on many 
points H and sometimes this may be found at variance 
with that of other authors, but it- is based upon 
fifteen years' •practical experience involving tire 
daily use of High Frequency Currents and upon 
thirteen years' experience in teaching tile subject. 

My indebtedness for data furnished is acknowl¬ 
edged to Di’s. TV. B. Snow, TV. II, King, H. E r Waite. 
¥, do KrafEt K. A. Black, E. CL Titus, H. I\ Pit¬ 
cher, S. Stevens, I£. "R r Farmer, tmd Messrs. F. H, 
Swett, J. Pj. WantE, Wm. Meyer, Samuel T. Hut¬ 
ton, Edwin U Edwards, H. L. Kahl, F. A. Wiggiin 
II, and F. 11. Wappler, T. B. MeCbntoek, 0. E. An¬ 
derson, M, Sanchez, J. E. Clapp, II. W. Young and 
Wm. Stahl. 

Also i.o Popular Electricity for the use o£ a num¬ 
ber of it lustraLions. 

THE AUTHOR- 

25 E, TVashiugton St., Chicago. 

vm. 
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CHAPTER ONE, 

Definition of High Frequency Current; Alternation; 
Cycle; Oscillation; Period; Frequency; Explanation 
of Terms; Pulsatory Currents; Periodicity; 

Lighting Vacuum Tube Not Proof of 
High Frequency Current. 

What is a High Frequency Current? A high fre¬ 
quency current h an alternating (oscillating) cur¬ 
rent in which the frequency Is beyond the point of 
producing muscular contractions. 

An Alternation is a complete reversal of the direc¬ 
tion- of a current as any otic of the waves shown in 
Fig. 3. 

A Cycle is two alternations It constitutes the 
round or circle of the current„ embracing one posi¬ 
tive and one negative wave or alter nation. 

Oscillation. An oscillation is a scries of diminish 
i]jg irV&ws which flow alternately m opposite diioc- 
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lions, but not necessarily in the. same time Oscilla¬ 
tory currents periodically reproduce similar series 
of waves iJs shown in Fig. 3. Their frequency is 
very high and is the reciprocal of period. It, is com¬ 
puted on the number of double alternations, thus 
corresponding to the method employed with low fre 
quency currents. 

Period is the time required for one cycle. 

Frequency is the number of complete cycles oc¬ 
curring in one second of time. It is the reciprocal 
of period. 

Explanation. In order to understand the forego¬ 
es - definitions it -will be necessary to recall some 
fund nm ent a.I facts. 

^ he direct current is one which always acts in 
one direction, that is from positive to negative, and 
is graphically represented by a straight line, 

alternating current in contrast to this, is one 
= ■' which the current is constantly changing its di¬ 
rection or polarity, and we represent it by a waved 
hue (Fig. 3 } r the waves above the line being poa- 
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[live waves or alternations and those below the line 
negative waves. 

Let ns call the line zero in volts and the treat 
of the wave 110 volts. The current starts at zero, 
reaches die maximum positive voltagfe and then 
reverses and goes back to zero and repeats on the 
negative side. This complete reversal of the eur^ 
rent is called an alternation and two of them make 
a cycle, If we only represented two alternations 
as in Fig. 4 and then made the second one return 
to the starting point, as shown by the dotted line 
we would have in this ease a circle, and the word cir- 

a 

'■ V. ■ -} j j r 

ele will keep the meaning of cycle fixed in the mind* 

m 

Alternations do not necessarily assume the shape of 
a semi-circle but may represent any form of wave, 
still two of them represent the completion of the 
circuit or cycle. In high frequency currents these 
cycles become a succession of oscillations or undu¬ 
lations as represented graphically in Fig. 3. 

Frequency is a term properly belonging only lo 
the alternating current,, We have uni-directional 
currents such as those derived from induction cods. 




VOLT?. 

j-ifl 


rfc-if” 


ND 
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ALTERNATING, 



OSCILLATING. 


Fig,. 3 . 



one, cycle:. 

Fit. 4, 

Fig 3—Alternating 1 and Oscillating 0irr*Mita r 
4 — Analogy Hetwaen Cycle ami Circle. 
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in which the fill mm t is broken up into a rapid sclv-. 
of waves, with those winch would be below the line 
damped out, leaving a sun cession of pulsations This 
current lights up vacuum tubes and performs miicb 
of the same work as the high frequency, but is not 
a true high frequency current. 

These are called pulsatory currents and in place 
of the word frequency we indicate their rapidity by 
the term periodicity. 

To return to our explanation of the alternating 
current let us suppose that it takes one-one hun¬ 
dred and twentieth oi a second, for any one of the 
alternations in Fig. 3. Then two alternations or one 
cycle would, take two times one-one hundred and 
twentieth f Which equals one sixtieth of a second r and 
11 life is the period of the current illustrated. If j: 
takes one-sixtieth of a second for one cycle* there 
v.dlt he sixty times ji mtmj in one second and this 
\H the frequency. 

Ji will be seen that if we have ihh* period of the 
current, all that is necessary is> to invert the frae- 
tian and wc have the frequency or number of cycles. 

In i he i (lustration ire have arbitrarily represent yd 
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atl tflertmting current of 110 voJ|« ? sixty cycles 
which is tlIC ordinary connubial alternating C|lr ’ 
Mnt employed in ductm lighting. It is a low fre¬ 
quency current. Other low frequency currents have 
-o cycles, 125 cycles, 1'33 cycles, etc. 

Low, Medium and High Frequency Currents If 

we apply a low frequency current to a muscle we 
JiekI that the muscle contracts, and tFiry I§ powerful 
and may he strong enough to be painful. As w T e in- 
crease the frequency of the current the pain fulness 
decreases, but more than a single muscle tends to 
contract. These are currents of medium frequency 
of which the sinusoidal current is a type. 

Ala frequency of about 10 000 cycles these tetanic 
contractions disappear and above that frequency 
there is neither pain nor gross muscular eon trac¬ 
tion. 

The absence ot pain is supposed to be due to the 
inability of the sensory nerves to comprehend such 
rapid alternations just as we have vibrations (bat 
cannot be recognised by the auditory nerve as 
sound or by the eye as light. 
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Fig. 5—Portable FTigh Frequency <ToaJ^ t 
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In than higher frequencies the contractile effee t 
is expended upon the individual cells making U p 
the tissues instead of on hi dividual muscles. This I 
call cellular massage and it is one important rea¬ 
son why high frequency Currents produce such a 
marked benefit on nutrition and metabolism 

As the current increases in frequency and volt¬ 
age, other peculiarities appear and it. no longer re¬ 
quires a complete metallic circuit but is capable of 
traversing long distances as ether waves as in the 
wireless telegraph. In fact high frequency currents 

ate Better understood as vibrations than as ordinary 
currents. 

^ l03n the fact that muscular contract ions cease 
‘'■■■jl.'L 10.000 cycles or oscillations, this has been 
taken as the dividing 1 liny between medium and high 
frequency currents, 

A.* the frequency with some apparatus is esti¬ 
mated in millions, 1 have been advocating; a higher 
dividing Hue, say 100,000 as mure in proportion, 
L >nt ihis would cause considerable confusion .at pres- 
uji and so the original nomenclature is adhered to. 
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Lighting of Vacuum Tube Not Proof of High Fre- 
ouency Current- As intimated above, exciting a. vac¬ 
uum lube as from the static machine or from one 
terminal of an induction coil is not proof of the 
presence of a high frequency current. To produce 
the high frequency current there must he attached 
to either of the above one of the several forms of 
high frequency apparatus described in Chapter IIL 
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CHAPTER TWO. 

The Development of the High Frequency Current 
Leyden Jars; Plate Condensers; 

Electrical Oscillation, 

■ 

The Development of High Frequency Therapy, 

The therapeutic value of the high frequency cur- 

r 

rent depends upon a number of physical phenomena, 
some of which were known many years before the 
high frequency was thought oh 

In looking backward over electrical history, there 
arc three points that bear particularly upon the 
development of high frequency therapy. 

First: The invention of the Leyden jar, or an 
electrical condenser ; secondly, the discovery of what 
is known as electrical oscillation; and finally, its 
application to the human body. 


(C) Jeff Behary 2019 


23 



Art's MAN i;AI r OF 

The Leyden Jar or Condenser, The Leyden jar 
wiws discovered in 1775 by Mmsschenhroek, and takes 
its name from the City of Leyden. It consists of a 
glass jar covered on both the outside and the inside 
with fin foil. (Fig. 7). These coverings only ex 
tend part way to the top of the jar. A chain from 
the cover of the jar connects with the inner layer, 
term mating above in a small rod with, a ball tip. 
Tliis is for the purpose of charging the jar by eon 
tact with the charging source or discharging it it' 
this knob is brought nearly or quite in contact with 

metallic conductor touching the outer layer. 

The peculiarity of the Leyden jar consists in the 
-act that when a charge of electricity is placed on 
one of ini layers, another charge of opposite polar¬ 
ity immediately appears on the other layer of the 
jar. 

For instance, if the inner layer receives a positive 
charge, & negative one will be found on the outer 
toad foil and vice versa. 

These charges will be held lor some time unless 
something occurs to conned the two layers and af- 
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2ft 

low the opposite kinds of cleetrieiLy to neutralise 
one another, 

hi ike Leyden jar then, we have two charges of 
electricity eepaiated from one another by the glass, 
which, although it keeps the char-res from getting 
to one anotherj does not prevent their exercising 
nil attraction upon each other; or, to speak more 
precisely, the one charge induces an opposite charge 
on the other layer. 

A substance which separate two charges of eloti¬ 
me ity in a condenser while still permitting them Lo 
have an influence on one another, ia eat led a di¬ 
electric. Other di-electrics than glass are mica,, vul 
eanite. eLc. The contraction of the charge on the 
layer of the jar, causes a crowding together or euii- 
densing of the electrical ions, and thereby gives rise 
to Lhe name condenser for the .Leyden jar or the 
other form known as the plate condenser. 

In the plate condenser wc have two layers of tin 
■ oil, separated by a plate of glass, thus keeping up 
lhe same relative arrangement that exists rci tin. 
Leyden jar. To make the analogy more complete 
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l have been accustomed in my classes to make use 
of the illustration in Fig, 6, showing a section of a 
Leyden jar; and then supposing that this were made 
of flexible material, let ns imagine that we took 
hold of the ends of the section and straightened it 
out. when it would appear as in Fig. 9, which rep¬ 
resents a cross .section of a plate condenser. 


■+ 


+ 




BIOL 


l*'ig_ H- -Section of Jar, Fig. 9 —Section of Plate 

Conilensar. 


Electrical Oscillation, When a Leyden jar or other 
condenser is discharged through an air spaea there 
is apparently a single .spark passing across the gap. 
From the time of the discovery of the jar hi 17'/& 
until 1542, this was supposed to be the case. At this 
time Professor Henry announced in reality there 
was a series of sparks passing back and torifi be¬ 
tween the terminals of the spark gap. Tins phe¬ 
nomenon has received the name electrical oseilla- 
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I lion. It lias been compared to the action of two C0 U 
tuniis of water of different heights connected at the 
bottom by a pipe with a valve in it. When the valve 
is opened, since water seeks its own level, the higher 
column descends;, and the lower column rises. As a 
result of the Action of gravity on the greater weight, 
of the higher column, instead of the column i.teetiid- 
* n £ until level with the other column and then step¬ 
ping, this force carries it below until it becomes the 

lower coin mu and the other column the higher one, 
and thus the two columns balance hack and forth 
until finally they come to rest at a level. 

Another illustration m:ty be made nse of in the 
pendulum, which when raised to one side and re 
leased, swings over the opposite Hide nearly as far, 
and so back and forth through shorter and shorter 
flres until it finally stops m the center. 

Electricity following the same principle as it 

• W* ■■■ •• ■ r. * .'■ * 

passes from a higher to a lower potential, produces 
a similar oscillation., 

Lodge gave an especially suitable illustration by 
likening the action tn the vibration of a straight 

..3 

steel spring fastened at one end. 
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Electrical oscillation is the keynote in the them 
penile application of high frequency currents, al- 

thmigh it \ru s nearly foriy years after its discovery 
before anyone thought of applying the principle in 
tho Treatment of the human body. 
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CHAPTER THREE. 


Types of Apparatus; DArsonval Type; Teala Trans 
formers; Impedance; Direct D'Arsonval Cur¬ 
rents; Auto-Conduction; Auto*Condensa¬ 
tion ; Resonator of Oudin ; Timing 
Coils; Measuring the Current, 


Types of Apparatus. There is no intention on the 
part of the author to encumber this volume with 
lengthy descriptions of apparatus. For such infer 
mat-ion, the reader is referred to the manufacturers 
of electrical outfits. 

All high frequency instruments, however, arc con¬ 
structed along two principal types—that of P Ar- 
sonval and that of Tesla T and those should he un 
derstood bv the high frequency operator since all 
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machines represent one or th* other or a conabina- 
1 ton of these types. 

In connection or combination with them, a third 
instrument, the resonator of Gudin, is in such com¬ 
mon use that it also ealJs for special description. In 
speaking of high frequency currents, to be specific, 
we should always state the form of current used* 
as D’Arson val high frequency, or Tesla high fre¬ 
quency, etc* 

The D ! Arsonval type of apparatus as it is man¬ 
ufactured today consists of a combination of the 
D ’Arsonvftl solenoid and an improved type of the 
Gudin resonator. The Gudin current derived from 
this type of apparatus .serves to energize vacuum 
electrodes, the spray electrode, the so-called “static 
spark” electrode, the portable ozone inhaler, and 
also is I he current which Is utilized for obtaining 
the M ccld” fulghration spark. The D’Arsonyal 

solenoid is utilized for auto-condensation, an to-con¬ 
duction and diathermy. The 1 ) 'Arson va I solenoid 
in this instance delivers a comparatively lov* poten¬ 
tial and high mill!amperage current. 

The Testa type of apparatus is designed along the 
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general Lines us is the D’Arsmivai and has the 
same wide range of usefulness hut the general char¬ 
acteristics of the current are different In that the 
Tesla type of apparatus delivers a high potential, 
1 o v m 111 iamper age on.rrent. 

If every physician employing high frequency ap¬ 
paratus was aware of this difference it is the au¬ 
thor’s opinion that to any cases of mi^understtindina 
and dissatisfaction would be den.red away. 

In other words the milliamperage reading oi the 
meter is not an indicator of the capacity or power 
of the apparatus. This means that ffOO milliamperes 
of Tesla high frequency Current is just as capable 
d producing deep constitutional effects as 1.500 
milliamperes on a IVArsonval high frequency ap¬ 
paratus. 

The relative merit of the “Tesla' 7 versus the 
1 \D ArsonYal' : apparatus more particularly as- re- 
S&i'ds auto-con dentation and diathermy has been the 
subject of numerous discussions among elnetro-ther¬ 
apeutists. The thickness of the di-electric (auto- 
condensation cushion) has also entered into this dfs- 
eufisiom Tl has been proved that either type ii* eap- 
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jilitc of producing results and in consequence thereof 
tl)c author does not feel cap able of choosing him¬ 
self as the solo arbitrator in deciding which is bet 
tor. He, hov-ever, tor the past three years has been 
employing the Tesla type of apparatus in his indi¬ 
vidual practice and has been deriving eminent sat- 
isfaction from its use. He employs a cushion of 
approximately three inches in thickness—this size 
being endorsed by the standardization committee of 
live American Electro-Therapeutic Association, 

As will be stated in Chapter VI, the author orig¬ 
inated the thin cushion as well as the portable thick 
pad, and the method of making these different forms 
is given. He bows to the ruling of r.he committee 
referred to above and now employs only the thicker 
cushion. 

The D’ Arson val Current is one of high frequency, 
not very high voltage, and high amperage* 

It is administered as a bi-polar method, rhei cby 
producing constitutional effects* D 3 Arsonval started 
with an induction colt attached, to the direct cur 
rent. The terminals of the secondary coil, were at¬ 
tached to the inner layers of two Leyden jars, there 
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S3 

by charging: one of them positively and the other 
negatively, In the circuit between these tw6 layers 
was placed an adjnstable spark gap. Between the 
outer layers of the jars was placed a solenoid or 
coil consisting of fifteen to twenty turns of coarse 
copper wire. This combination of condensers con¬ 
necting on one side through a spark gap, and on the 
other through a coil of wire, is an absolute neces¬ 
sity in order to obtain the D’ Arson val current, and 
it therefore constitutes this type. See Fig, 13, 
When the positive layer of the first receives a 
sufficiently high charge* it jumps across the spark 
gap to neutralize the negative charge in the second 
jar. Immediately the positive charge on the outer 
layer of the second jar is released and passes through 
the coil of wire to neutralise the negative charge on 
the outer layer of the first jar. and ys ft passes 
Hi rough this coil or solenoid,, it-produces y high fre¬ 
quency current, keeping in mind the fact that the 
oscillation back and forth through the condensers 
exists yg described eh Chapter II. The patient is 
connected on that side of the condensers that dis¬ 
charges through die coil and is really on a shunt or 
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'' '£■ 14 —DiagTam of Te-sJft Type. 
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switch from that part of the eireu.it, and the reason 
the patient receives any current at. all, is because 
the solenoid possesses the property known as self* 
inductance, which impedes the passage of the cur¬ 
rent, allowing part of it to go through the lesser re¬ 
sistance in the patient’s circuit- The process of in¬ 
terfering with the current as a result of the self- 
i 11 due Lance is called impedance. 

The Tesla Transformer and Coil Tesla started 
with tiie alternating current, and by referring to 

our definition of high frequency currents (Chapter 
I.), it is seen that all that was required was the 
increasing of the frequency to a point which we 
properly call high. To do this, he used as a primary s 
a coarse coil of wire consisting of a few turns only, 
while the secondary coil consisted of an extrsord- 
inary number of turns of very fine wire—the result 
being that the current induced therein was of very 
high tension and very high frequency. The Teida 
transformer or coil, is especially adapted to the al¬ 
ternating current. It is employed hi al] of the port- 
able high frequency apparatus on the market. 1 he 
Tesla primary resembles the D J Arsonval current px- 


(C) Jeff Behary 2019 


40 



HIGH TRZqvZWCY CURRENT* 

uvpl the amperage is less. Fig. 14 shows one method 
of evolving the various currents. 

Administration of the D’Arson val Current. There 
are three principal ways in which this current is 
applied to the hod y; first, the direct hi-polar method, 
which hm also been subdivided into two or three 
forms; second, auto-conduction, and third, an to-eon 
densation. In the First method, the patient is direct 
ly connected to the terminals of the apparatus. 

t 

Whether the patient: holds the two electrodes, or 
whether he is attached to one pole, while the other 
pole is connected with an electrode in the bands of 
the operator, the method is si ill called direct appli¬ 
cation, It should be borne in mind that the direct 
R Arsonval current is also known under several 
other terms, such as diathermy, electro-coagulation 
am! thermo-penetration, Scc Chapter .XL Ket'er 
ring back for a moment tfs the component elements 
of the IVArsonval apparatus, it is seen that sola- 
Holds and condensers are fundamental parts. In 
the elementary D T Arson val type we have one set 
oi condensers and one solenoid. It would appear, 
therefore, that the inventor said to himself: “If 
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one solenoid gives a current of high frequency, Ut 
us add another solenoid and ane what that will do. 1 ' 
Thus the Second type, outo-conduetion, is construct- 
ed. and a large solenoid. i 5 connected in the shunt 
whitfi forms the patients Circuit, and it ijy 1Tmf !e 
large that the patient, mav he placed within this coil 
or eagre when it is found that as the high fre<peney 
currents traverse the coil, other high frequency enr- 
reni.R are induced in the body of the patient. Thin 
is auto-conduction.. 

Auto-condensation, Again reverting to our ele¬ 
mentary type instead oi using the second solenoid, 
the next arrangement was the use of an extra con- 
denser, and the current passes from oms terminal 
inio one plate of the condenser, while the other 
plate was formed by the body oi the patient, hence 
the term auto-condensation. 

Oudin/s Resonator, Gudin discovered l hat with a 
coil of wire properly timed or adjusted to the coarse 
coil or solenoid of D'Arsonval, the electrical eurrecus 
of the latter produced currents of such strength 
Unit they might be taken from the terminal of the 
larger solenoid and applied to the body. They ai \. 
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of high frequency, high voltage and low amperage 
resembling the Tesla secondary. As ordinarily con¬ 
structed- the D’Arsonval apparatus and the res¬ 
onator are combined, in one instrument-; the resona¬ 
tor proper consisting of a large coil of fine wire 
placed above the coarse solenoid of the D’Arsonval 
machine. See Fig. 15- 

Tuning Coils. The best results in resonance are 
obtained when the coils are properly adjusted and 
attuned io one another. To facilitate this, the wire 
that passes from one side of the solenoid is attached 
to a sliding metal finger, which may be moved up 
or down on the solenoid and thereby increase or de- 
crease the number of turns of wire employed. This 
permits proper adjustment of the coils at the seme 
time it is f ound that the greater the number of turns 
included, the sharper the resulting spark, and vice 
versa. 

Measuring High Frequency Currents. High fre¬ 
quency currents cannot hr- measured with an ordi¬ 
nary meter. For D ’Arsonval currents the method 
customarily employed is the use of a lot udc me 
ter. This is Teally a t-hermoatat instead of an 
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trieal device. It is based upon the fact that the 
passe ge of the high frequency current gives rise to 
heat and tills heat causes expansion in a platinum 
wire and thereby deflects the needle In proportion. 
Hot wire meters are faulty, but give a relative idea 
of dosage when employed on the same apparatus. 



Fig. IS—Hot Wirt Mater. 


One is shown in Mg. Ifi. Other methods of meas¬ 
uring these currents are hy GaiJTe and Meylon s in¬ 
duction amperemeter* which “measures the repul' 
si yc force between the original current and the c li 
rent which it Induces in a coil attached to m, ' _ 

i j 


c a tor. 
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CHAPTER FOUR. 

Various Forms of Vacuum Tubes; Effects of Dff 
ferent Vacua; Insulated Tubes; Fixed and 
Adjustable Socket Handles. 

Various Forms of Tubes. The vacuum tubes used 

m fmillellCy ha - been made i n a l m0st 

every conceivable form to enable them to be ap- 

p lied to various parts of the body. The vacuum 

01 ±hcse tubes varies f ™m one-five hundredth of an 
atmosphere up to that possessed by the X-ray, one 
one^imUioTith, The color which appears in the tube 

Va ™ s aeC0rc1 ^ t0 ft* degree of vacuum; thus a 
iow saeumn will produce a reddish color or glow 
in 1 he tube ; one of medium or slightly above me- 
flaurn vacuum, a blue color; and a high vacuum a 
white appearance. 

Strong says, “ As the exhaustion proceeds from 
oi3e-five hundredth to one-ten thousandth of an at¬ 
mosphere, the disks become thicker and the sfrin- 
Inoiiij fewer, and the. color changes from a rose-pink 
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to violet, blue (one one-thousandth) T blue-white, and 
finally to a dense yellow-white. A low X-ray 
vacuum would be about one one-hundred thou¬ 
sandth of an atmosphere/’ 

Besides the degree of vacuum, the light is also 
supposed to be influenced by the kind of gas re¬ 
maining in the tube, and some authorities claim 
that tliere is a direct analogy between the rapidity 
of the oscillations at the spark gap and the color 
of light in the tube, As the lowest number ol vibra¬ 
tions producing the color ll red /:i is 450 billions per 
second and the highest violet 750 billions, this 

analogy seems improbable. 

The low vacuum tubes give off more heat, while 
the high ones give some eh e rnie al (o 1 tra-vi olet-) ray a 

and if very high, X-rays. 

The red or red-pink vacuum besides giving off 
more beat, is sedative and useful in pamftil con¬ 
ditions and in acute diseases and in llama t ion. 

The medium, blue, or blue-white vacuum giv™ off 
Some chemical rays, and is more appropriate 
chrome conditions, It is often employed 
the white vacuum would really be indicated as tbis 
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Portable Outfits. 
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Fig. S2U—Tubes and Handles 



Fig, Si -Insulated. Tubes, 
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contains not only bine and violet, but also soiufi ul¬ 
tra-violet rays. Alt chrome ailments, where the vi¬ 
tality Is impaired, skin diseases, indolent ulcers, etc., 
eat! for the employment of the white or blue-white 
tube. 

Much of the foregoing is more theoretical than 
it is practical and 1 have finally come to the conclu¬ 
sion that a medium vacuum electrode (purple tinge) 
answers all practical purposes, and this is what I 
am now using, 

V acuum tubes are ordinarily made in a single 
chamber, the tube fitting into the socket of a handle 
ibf-it is used for all the different forms. Some tubes 
have a leading-in wire and others instead of having 
a single chamber in the tube, have the vacuum di¬ 
vided into two chambers the si^e of the eireumfer- 
suice of the tube, connected by a small tube, possibly 
the sUe of a small pencil, and surrounded by a cham¬ 
ber that is not a vacuum. These latter are known 
as insulated tubes 

The tubes used most frequently are shown in Pig, 
20. No. 1 ia the body tube which is used also in 
treating fatse and scalp. Nn r 2 is the rectal tube; 
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Fig- —Vacuum Tubes. 

3, vaginal; 4, nasal; 5, urethral or aural; fi, throat. 
In place of No. 1, No, 11, Fig. 13] will he found 
equally useful and in some instances superior on 
account ol the ridges around the depression, ena¬ 
bling it to be used where it would be difficult to 
place tile body tube. 
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Insulated Tubes. The advantage of the insulated 
tube which I have been in the habit of calling the 
Titus lube, because I believe it was first designed 
by Dr. Titus, is that with this tube the current may 
ho introduced without loss into an orifice of the 
body. Take a plain vacuum tube and attach to the 
current and when it is lighted up ? surround it with 

.!_;.«» r ‘ ' ■'* 1 *■ - • r?i * 1 ■.! i - r- *► --'3* ■'■■■" ' ‘ ’ ■ ■ ■ 5; 

the thumb and forefinger and if. will be observed 
that there is no light beyond the poiut of contact. 

-' 4 ‘" ” ' — * " ’ * I f| 

It stands to reason, therefore, that if such a tube 
were introduced, for instance into the.rectum, the 
point of contact with the body would draw off mndi 
of the current and the surface within body 
would receive but. little treatment. For this reason 

with the insulated tube the opening of the orifice 
comes in contact with the non-vacuum part of the 

tube and the end of the tube where the vacuum ex¬ 
ists thus conveys all of the current in at [he desired 
point, 

I have been taken to task for my statement above, 
on the ground that contact with the encircling huger 
possesses no capacity. It simulates, however, the 
conditions of certain orifieial treatments and after 
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trying the experiment referred to, I em sure the 
phvsician will resort to the vise of insulated tubes 
for rectal and other orificial work. 

The principal forms of insulated tubes in use are 
shown in Fig- 21. No. 7 is for the car: 8, rectal, or 
pros Latin ; 9, post-nasal; 10 T for vagina or uterus; 
11 5 prostatie or for general surface use : 12. urethral 
or aural; 13, nasal. 

The Adjustable Socket Handle. The ordinary 
holder for high frequency tubes consists of a straight 
handle with a metal socket into which the tube is 
received .as shown in Fig. 20. This is suitable for 

holding electrodes that are applied to the surfaces 

- - .... ■■ ■ 

of the body, hut for most conditions I prefer A han¬ 
dle with a movable or adjustable socket. Fig. 20 
This socket may he placed at any angle to the han¬ 
dle that may he desired and with a thumb screw 
made secure at this point necessary. The advan¬ 
tage of this will be discussed in detail in Chapter 
VIf, when considering the special technique for va¬ 
rious portions of the body- 

The latest type of my adjustable handle is shown 
It! Fig. 24, II. h of spring steel and accommodates 
1.nbfs of varying diameters- 

Author’s Spatul&te Tubes. I have recently de- 
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Tip. —AuLliora Ijttuai Adjustable Handle- 

Signed the tubes shown in Fig. 27. They end in a 
flattened Kpatul&te extremity. In the body tube the 
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pud Ls at an angle with the main tube, thus making 
it ninell handier to use than the regulation type of 
body electrode. 

The vaginal, prost&tic and rectal tubes are similar 
in shape, but are straight. They vary only in size 
and are made both plain and insulated. 

The physician who has been using vaginal and 
prostatic tubes will readily perceive the advantages 
of the larger flat surface- Either o \ these tubes will 
he found quite satisfactory for surface applications. 

_ — <#v 
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CHAPTER FIVE 


Physiological Action of High Frequency Currents; 

Bums; Offsetting Tendency to X^Ray Bums, 

\ | 

The physiological action of high frequency varies 
with the form employed. 

In the construction of the apparatus the coarse 
coil or solenoid of the D'Arsonyal machine is used 
as the primary coil of the Gudin resonator, and t.Jic 
Current from the secondary of the Tesla coiJ is 
sent!ally the same as that from the secondary of the 
resonator. 

If a vacuum tube is excited by attaching' t.o one 
pole of the Tesla secondary it gives the same effect 
as il coming from the top of the Gudin resonator. 

With the hyper-static transformer the primary 
yields a D'Arson val current and the secondary one 
similar to that of the resonator or Tesla secondary. 
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When vacuum tubes are applied locally there is 
scan produced redness and hyperemia, with all of 
the resultant benefits on nutrition. 

In short, the fundamental value of high frequency 
currents is their beneficial effect on all nutritive 
processes. Incidental to this we have increased oxy¬ 
genation of blood and tissues, increased leucocyte sis 
(and phagocytosis); and increased elimination. 

There is no painful sensation produced by the vac¬ 
uum tube when held firmly in the band, thus estab¬ 
lishing complete electrical contact. Ordinarily there 
is a sensation of heat and in some instances percep- 
tible vibration. Removing the tube produces a 
spark which increases in sharpness as the tube is 
drawn away, up to the full length spark it is cap¬ 
able of emitting. The longest spark which may be 
drawn from the tribe has been my method of roughly 
calculating the strength of the current and the reg¬ 
ulation of the dosage. See Chapter VI, 

General Action of Vacuum Electrode, In p gen¬ 
eral way the action of the current when applied by 
means of the glass vacuum electrode is as follows - 
A mild current with tube in contact is sedative. As 
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i he current is increased, or the electrode removed 
from the surface, allowing a spark to pass, it be¬ 
comes first mildly stimulating, then strongly stim¬ 
ulate g and finally caustic or destructive. The whole 

gradation of effect from sedition to cauterization 
being essentially a question of current intensity and 
Tort gib or sharpness of spark. 

With this is the effect of hyperemia and the ger¬ 
micidal, action of the spark and the ozone which if. 
liberates. 

Summary of Vacuum Tube Effects, from Oudin 
resonator or Tesla secondary: 

1, Increase blood-supply to a given area. (By- 
peremia. 

2. Increase oxidation and local nutrition. 

3- Increase oxygenation of blood, 

4, Increase intake of oxygen, 

'o. Increase output of carbon dioxide. 

6. Increase secret hum. 

1. Increase elimination oi waste products. 

Liberate ozone,, with the resultant benefit of 
more or less of this ozone being inhaled by the pa- 
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rirnt, and also probably carried directly mto the 
tissues. 

9, Increase bodily heat, without a. corresponding 
rise in temperature* 

10. Locally germicidal. 

11* Mild and medium sparks stimulate or soothe 
according to length and character of application. 

12. Strong sparks are caustic. 

13. Sparks lo spine increase arterial tension. 

14. Promote absorption of plastic exudates or ad¬ 
hesions. 

These effects of vacuum tube aplic&tions while 
essentially local, are not absolutely so* The current 
traverses the body in all directions from the point 
of entry, but is P of course, most intense and pro¬ 
nounced at: the latter point. Prolonged applica¬ 
tions of vacuum tubes will give systemic effects, but 
these are obtained more easily by iiuto-condensa¬ 
tion. 

Constitutional Effects. These are derived through 
auto-condensation and auto-conduction. These cur¬ 
rents increase bodily heat, almost always showing 
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a rise of from one-half to one and o half degrees in 
tempersitui'e during a ten-minute application. 

Some attribute the effect of these currents to the 
heat they develop in the imucs. In my opinion 
their principal effects are due to cellular mn.s- 
sage."' They have, therefore, a great effect upon 
metabolism. 

The effect of auto-condensation in producing cel¬ 
lular massage is appreciated when wc realize that 
the charge in the patient’s body must return hack 
into the circuit and then alternate with one of op¬ 
posite polarity,, thus, first a positive and then a neg¬ 
ative charge is carried into the body and back again. 
Tills produces a to-and-fro wave that acts upon 
every cell in the: organism. Mo sensation is usually 
perceptible if perfect electrical eon l act with the pa¬ 
tient exiid-* in the latter t b circuit. 

Synopsis of Constitutional Effects: 

1. Increase general metabolism. 

2 . Increase glandular activity. 

I-h Increase temperature and bodily heat+ 

4. Increase oxidation and hemoglobin. 
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n_ insrease secretions. 

fi. Increase! elimination, 

7. Lower blood-pressure when hypertension cx- 
ists. 

8. Soothing* to the nervous system. __ 

High Frequency Burns. This es a subject which 
has not been touched upon in the literature on high 
frequency. There is a. prevalent idea among many 
operators that these currents do not and cannot 
produce a burn. True, they do not cause a derma¬ 
titis, comparable to that produced by the X-ray t 
but they are still capable of causing annoying 'sur¬ 
face burns; 

It will be noted by the physician who is accus¬ 
tomed to handling the excited tube with his hands 
that after a time the skin, especially about the fin¬ 
ger tips, feels as if he had been handling a hot dish, 
that had seared the outer skin. Also in giving va¬ 
ginal treatments, prolonged application may result 
in shreds of the mucous membrane adhering to the 
tube when it is withdrawn. To avoid this, I make 
it a rule never to leave a vacuum tube in contact 
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with a mucous membrane for more than seven min¬ 
utes at a time. Occasionally the urgency oil a case 
is such that T am willing to give. longer treatments 
and take the chance of a possible burn. 

High frequency currents seem to have no cumula¬ 
tive effect in no far as burning is concerned, and 
Treatment in ay he repeated frequently without any 
apparent danger; thus three seven-minute treat¬ 
ments may be given, in one day with intervals of 
three to six hours between, without any serious 
consequence when one twenty-minute treatment may 
bo disastrous. 

High frequency burns appear immediately; there 
is no interval as with the X-ray. Another use of 
i he high frequency in which bums may result is in 
the application of the spark to a mucous membrane, 
as for instance, to the lip, whore care and judgment 
must be used. 

I have seen a fairly sharp application to a 
sore' 7 result, in the Formation of a large vesicle 
which ruptured and poured Forth an incredible 
amount of at rum and was three weeks in healing. 
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Aw a slrarp spark lias a cauterizing effect and id 
asfi d for that purpose/ it is readily inferred that the 
reaction just referred to is of this nature, as even 
a- comparatively mild spark will influence a mucous 
membrane. 

Another condition in which these currents must 
lie used with care is about the neck or scalp, where 

T 

there is a fine, fuzzy growth of hair, as with some 
forms of apparatus having considerable amperage, 

■i 

enough current eom.es through to produce a spark 
capable of setting fire to any inflammable substance. 

This property of the high frequency spark may 
be easily demonstrated by lighting a gas jet with 
it. I have been told of one or two instances where 
severe burns occurred from the spreading of the t.Lny 

flame to the hair on the head, 

1 wish to specially caution against the danger 02 
using the high Frequency spark on the scalp in con¬ 
nection with lotions containing a high per cent of 
alcohol or other readily inflammable material- Where 
such lotions arc employed, the high frequency spark 
innbe used first and the lotion applied thereafter, 
or a serious accident may happen.. 
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The same puinl must be kept in mind when using 
the cataphoric electrode. 

Offsetting Tendency to X-Ray Bums* While 1 
am touching on the subject of burns I wish to call 
attention to a use which l have made of the high: 
frequency current^ regarding which I have seen no 
reference elsewhere. This is the use of this current 
to offset some of the effects of the X-ray, and by 

irs use in conjunction with the latter, to enable a 

■■ 

larger dose of the X-ray to be administered without 
a corresponding degree of danger. A stimulating 
application is used to the point of producing some 
reddening of the skin. 

The ultimate action of the application of the 
X-ray is to cause a decreased amount- of blood in 
Ihc pari treated through the action of the ray Lei in¬ 
creasing the cellular lining of the arterioles and 
'■hereby producing a diminution in their caliber. It 
is well known that- in deep X-ray burns we have a 
condition of starvation and death of tissues, result¬ 
ing From insufficient nourishment- Now. as far as 
the action of the high frequency current on the ves¬ 
sels is concerned it \a dianietricalJv opposite. It in- 
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creases the blood-supply to the part treated, arid to 
this extent it tends to offset the anemia produced by 
the X-ray. Otherwise the two methods usually act 
in harmony with one another in a large number of 
diseases, particularly those affecting- the skin, and 
by combbting the two, a greater amount of X-ray 
may he safely used, while its action is hastened by 

V 

the complementary effect of the high frequency cur¬ 
rent. 

gi 

This must not confound the reader with the action 
of strong sparks, which, as in fulguration, destroy 

n 

arterioles* or produce an endarteritis similar to that 
caused by the X-ray. 
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chapter six. 

General Technique; Vacuum Tubes; Lubrication; 
Cautions; Asepsis; Method of Standardising Dosage; 
Author s Unit for Measuring Auto-Condensation; 
Preparation of Patient; Technique for Skin Dis¬ 
eases or Surface Lesion; for Relief of Pain; Cauter¬ 
isation; Orifidal Technique; Cataphoresis; Bi Polar 
Tesla Technique; Selection of Most Suitable Form 
of Current; Fulguration; Constitutional Treatment; 
Auto- Conduction; Auto- Condensation; Portable 
Pads; Home-Made Couches and Pads; D'Arsonval 
1 ‘ Surgings 17 ; Water Spray; Local Auto-Con densa- 
tion; Indirect Sparks; Taking the Blood Pressure; 
Miscellaneous Suggestions; Diathermy. 

One author givefc upwards of twenty different 
me (hods of using high frequency currents. This is 
apt to prove confusing to the ordinary user of these 
eum-nts. and I have reduced the headings under 
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which to discuss technique to those methods -most 
commonly in vogue. 

Classification of Technique: 

1. Vacuum tube technique, (Tube excited by 
Gudin or Testa currents) 

2, Figuration. 

3 . Constitutional (auto-condensation and auto 

: ; r r ■ *' - ■;■• ' 

conduction.) 

4, Diathermy. (Direct D’Arsonval ; electro-co¬ 
agulation : thermo-penetration.) 

1. VACUUM TUBE TECHNIQUE. 

This involves the use of the tubes by direct con¬ 
tact, by dfleuve (fine spray) and by actual sparks, 
from the mildest form, to the sharp caustic lorms. 
It may be classified otherwise according to its use 

as in (a) sic hi diseases, ulcers, inflammatory proc¬ 
esses, etc; (b) relief of pain, as in neuralgias* etc.; 
(e) orificial application. 

Vacuum tubes are employed where an essentially 
local effect is desired. 

-Lubrication of Tubes. Any of Llic lubricating jel 
lies, unguents or aerates may be employed on tubes 
used within the urethra, vagina or rectum. 
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V'aKcline answers very well, for. although it is a 
non-conductor (.if ordinary electricity, tilt 1 thin coat¬ 
ing required on these tubes i& absolutely no bar to 
high frequ eno.y eurr«nt*. 

i" 

Cautious. 1. As stated in Chapter Y, high fre¬ 
quency currents are capable of producing annoying 
but not ordinarily serious surface burns. These ef¬ 
fects arc especially quick to appear when mucous 
surfaces are treated, as m rectal, vaginal, urethral 
or nasal applications, and also in treating diseased 
areas about the lips. On this account the applica¬ 
tion should be relatively skor 1 and mild if a spark 
in employed in treating within the various orifices. 
Make it a general rule never to allow a vacuum Lube 
'■o remain in contact with a mucous membrane for 
more Lit an seven minutes at, one treatment, 

-- IVhen the current is one of relatively high 
amperage. Hie spark will set fire to any easily in¬ 
flammable material, This may be illustjr&ted by 
lighting the gas with the spark, as previously re¬ 
ferred to. On tills account care must be exercised 
m treating in certain areas. 
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S. When introducing glass sounds into the main 
urethra great, care must be exercised not to use any 
undue force nru.i thereby break off the glass tube 

within the canal- These tubes arc made of strong 
glass, but may be broken by unusual pressure* or 

by a sudden jerk, If difficult of introduction it is 
butter to pass steel sounds first to a size larger than 
the glass sound, as suggested in Chapter YII under 
Urothral Techn 5 que. 

Care of Vacuum Tubes. Asepsis Although the 
spark or effieuve from the vacuum tube es germi¬ 
cidal in character, still it: is the duly of the physi¬ 
cian to use the utmost care and cleanliness in em¬ 
ploying it in order to guard against any possibility 
of spreading infection from one patient to another. 

In other words he would better follow some drf- 
ninite system of sterilizing and disinfecting the tubes, 
and the nearer Lhis is to surgical asepsis the bet- 
ter. 

Wiping off the tubes on a cloth or towel or sim¬ 
ply rinsing in water is not. enough. 

Apply ike Lest to yourself. Hew would you like 
1o be treated with a tube that had been used in 


(C) Jeff Behary 2019 


75 



7 ft E 13ESHASTES MANUAL DT 

contact with a specific disease, and which Lad re¬ 
ceived no further cleaning Mian mere dipping in 
water and thou being wiped oft: with a. towel that 
had already done similar service an indefinite num¬ 
ber of times'? 

Let your technique be so careful and conscien¬ 
tious that you need never blame yourself for spread¬ 
ing contagion or infection of any kind. 

This is a subject that 1 have not seen mentioned 
in any treatises ou high frequency currents. 

Do not use the same tube for specific and non¬ 
specific orificial caseSn This alone will do much 
toward lessening the danger of infection. 

As it iesc tubes hear heating, they may be ster¬ 
ilized by boiling, just as surgical instruments are 
sterilized. 

This, however, is not necessary as immersion in 
strong antiseptic solutions will be sufficient 

A tube that is to be used in contact with a mucous 
membrane, such, for instance, an a vaginal or ure¬ 
thral electrode, should be immersed in pure car¬ 
bolic acid or in pure crethol, bcnetol or lysol, be- 
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lor a a fin in using. if it lias been in contact with the 
discharge from a specific disease. 

ir\ eases such as acne, psoriasis, eczema, neural- 
gin, non-specific diseases of the urethra, Tectum or 
vagina, etc*, it will suffice if the tube is immersed 
for a few moments or kept permanently when not 
in use, in a strong solution of any one of the three 
antiseptic's mentioned If.] the preceding paragraph. 

For this purpose a glass jar, large enough to take 

in the various electrodes, should be filled with a 

- 

twenty per cent solution of carbolic acid (a five 
per cent solution is not enough) ; or as its equiva¬ 
lent, one of cretholj henetol or lysol containing a 
tablespoonful of either to the pint of water. 

An ideal way -would be to have two jars, one con¬ 
taining the Toll strength antiseptic for the tubes 
employed in infectious cases, and the other ior those 
used in non-contagious diseases. 

Personally I prefer erethol or lysol to carbolic 
acid. because equally satisfactory and not caustic 
if any o£ the full strength liquid accidentally comes 
in contact with the operator’s hands. 
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If tlic tubes are immersed in lh c pure antiseptic 
they should be thoroughly rinsed in alcohol and 
water, or in water alone before using. From the 
weaker solutions, water alone is necessary, but in 
both oases hot water is preferable, 

;V ;„ ' "‘I i .•d/ ‘ • 

The conveniences of most of our modern office 
buildings make the technique of sterilizing the tubes 

a simple one in the large cities, but in smaller 
towns the physician will find it somewhat more of 
a task. 

In the absence of large jars to keep the two so¬ 
lutions in, with the tubes constantly immersed T wule- 
mouthed bottles may be employed for use before 
and after each treatment. 

By sterilising in this manner both before and 
after, the tube not only receives a double sterilisa¬ 
tion, but also if il lias been taken care of immedi¬ 
ately after use, if such a thing should happen that 
it should be used again without remembering about 
sterilising it, the danger would be slight* and fur¬ 
thermore the tube is easier sterilized immediately 
after using, than it is wlien the secretions or dis- 

-C5eP_~_~■_-v.i r J -* 

charges have dried upon it. 
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I have spoken of using the seme care that you 
would with a surgical instrument, although the 
danger with these tubes is not as great as- with 
surgical instruments for several reasons. In the 
first, pla.ee, they are not employed ordinarily in a 
fresh wound; secondly, the danger is in carrying 
infection from one patient to another and not- the 

... . t , ..... . .. * -iLxSt ........ ,, 4 .. ...... . .. ... 

additional danger -which accompanies a surgical op¬ 
eration, of infecting the wound from the individual 
us well, and finally, in the majority of the oases 
treated there is practically no serious danger of in¬ 
fection. 

li one had a sufficient number of tubes it. would 
he desirable to keep an individual tube for each 
patient, which was used for no oilier. Immersion 
in the weaker solutions referred to above and rins¬ 
ing, or even ordinary cleanliness would be sutli- 
eicnt .' but at the close of the course of treatments, 

,1 

before the tube was used for another case it then 
should receive vigorous and thorough sterilization, 
in proportion. to Lhe danger of infection involved 
in the case. 
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The sterilizer shown in Fig. 28 is tin excellent. 
i(UC 4 basin of formalin solution keeps the tubes 

always sterile. 

Some of my readers may think 1 am, devoting too 
much space to this subject, but it. is an important, 
one arid my early surgical training has made me a 
“crank” on this point, and really, could you ever 
excuse yourself if through your carelessness you 
spread, say a specific infection, even in one single 

instate ■' 

Measuring Dosage, One problem that confront a 
the physician who is beginning to use the high fre¬ 
quency, is a method, of measuring dosage. There is 
tto meter which will measure the output of the tss 
num electrode* or in other words the unipolar cur¬ 
rent, For auto-condensation and for diathermy 
Hus hot-wire meter is used and proves relatively 
satisfactory. For the vacuum Lube, in order to con¬ 
vey an idea that would apply, no matter what size 
or make o£ apparatus might bo employed. 1 have 
made u&e of the length of spark which Et is possible 
i fn rh'ftw from the vacuum tubs as it simple method 
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of giving some idea of the strength of current em¬ 
ployed. This is a very crude method, and open to 
some serious objections, but will answer the pur¬ 
pose in a general way and convey a more intelli¬ 
gent ides than any method other than a meter. 

With a definite amount of current passing through 
the apparatus f there is a positive point near the tube 
that represents its utmost sparking distance, that 
is. the longest spark that can be drawn from that 
tube, and this will remain constant as long aa the 
current is constant—lessening the current shortens 
the spark; increasing it, lengthens it. Therefore. 
is 1 T say 1 employ for skin diseases a tube capable 
of yielding a one-quarter inch or one-half inch spark, 
T give to the physician a definite idea of the amount 
of current T would employ in the tube. 

Tins does not take into consideration the sharp¬ 
ness of the spark which must he adjusted in accord 
ance with individual susceptibility and the type of 
machine used. 

With the Teslrt type of apparatus and particularly 
with small machines, the spark is apt to be sharper 
in proportion, find is designated frequently as a 
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“hot" spark. With these outfits it is often impos¬ 
sible to employ a spark more than a quarter of an 
inch, in length. With other types, a longer spark 
will be tolerated, and with the- Gudin type of ap¬ 
paratus we have what may be called y “cold” 
spark, and frequently one three-quarters or an inch 
long may be more easily borne than a quarter-inch 
LJ kot’ ‘ spark. The cold spark is dehydratory ami 
the hot spark caustic. In interpreting my sugges¬ 
tions J ' or dosage irs Chapter VIII, these facts should 
be taken into consideration. Ordinarily if five dose 
.is given one fourth to one-half inch the first would 

be for the "hot*’ and the second for the “cold” 
spark. 

The Eberhart. Author's Unit of Measurement for 
Auto-Condensation, For a Long time both physi¬ 
cians and manufacturers have felt the need of a 
standard unit for measuring auto-condensation; one 
that would fairly represent the auto-eondensatiun 
output of any type of machine. I believe 1 have 
solved this problem, and have a standard of meas¬ 
ure ment that will prove acceptable to the mamifao- 
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timers f>f any form o£ apparatus. It will foe found 
convenient for the manufacturer to state v,I p 1 1 the 
directions for auto-condensation that the output of 
the machine is so many Ebcrfoarts per minute to 
each 100 milliamperes registered on the hot-wire 
meter. In this way with the dosage given as a cer¬ 
tain number of Efoerharta, it is easy to note by the 
meter how many Eberharts are passing per minute 
and by noting how many times this number will go 

■ B 

in the total dose stated the number of minutes re* 

V.-iVr •" 0/ **£•" - • 

quirecl for the treatment is ascertained. 

There are three essential elements entering into 
auto-condensation. First the pressure or potential 
(voltage), second the rate of meter reading (amper¬ 
age) ; and third, the time. When the voltage is 
high the amperage is correspondingly low and vice 
versa. In a general way the effectiveness of any 
machine for rtuto-condciisation may be expressed in 
terms representing the product of the voltage and 
the meter reading (equivalent of amperage.: Thus 
50,000 voSts at 500 is the same as 25,000 volts at 
1,000 j each representing an auto-condensation effect¬ 
iveness of 25,000,000. 
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My unit of measurement for auto-^ndtmsation 
if? based on the passage o[ 1,000 volts at a rat.- of 
100 milliumperes in one minute of time. This unit 
I sail the Eberhart arid abbreviate it E. 

We have two types of apparatus for auto-conden¬ 
sation, the one high voltage and comparatively low 
amperage; the other low voltage and high amper- 

: 3Cj _ ^ \ • Ci-4 i-“ f j j 7-V ’’ .,».,V* U B , 1 , * 

age. In a general way I assume that the first rep T 
resents a current of about 50.000 volts delivered at 
a rate of 350 to 500 mill!amperes as shown on a 
hot-wire meter. The second averages 25,000 volts, 
potential, and is ordinarily delivered at- a rate aver¬ 
aging 750 to 1,200 ; 1,000 being a frequent rate. Ap¬ 
plying our unit it will be seen that 50,000 volts equal 
50 E, for each 100 mUKamperes meter reading, and 
if the meter read 500, there would be delivered 5 
times 50 or 250 E, for each minute of time, and this 
would give 2,500 E, in a ten-minute treatment. With 
the other machine 25*000 volts equal 25 E. per 1Q0, 
and with meter at 1,000 would give 10 times 25 B. 
or 250 E. per minute, or 2,500 E. would require a 
ten’minute treatment . 
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the manufacturer stated with this machine that the 
auto-condensation output was 50 Eberh&rts per 
minute for each 100 miliiamperes registered by the 
meter. Then if the dost? to be given is 2,500 E. and / 
the meter registers 500. or five times the 100 rate 
it is easy to figure then that 500 is five times 50 or 
250 K, and this goes in 2,500 ten times, therefore 
it t tikes ton minutes to give that amount 

Wit)i the other type of machine we will say that 
the output is 25 E. per minute per 100 milliamperes; 
"but this machine will ordinarily he operated at about 
1,000 milLiamperes, or ten times 100, therefore it is 
also delivering ten times 25 E. or 250 E, per min¬ 
ute and it ivill also take ten minutes to give 2.-500 
E. In Chapter VHI the dosage of auto-condensa¬ 
tion will be stated in EberhaHs, 

It is well to remember that there is essentially 
no danger in auto-condensation and therefore no 
over-dose, so that the dosage stated may be greatly 
increased if results are not obtained- 

The only cashes in which caution is necessary, are 
those where a patient is carrying a high temperature 
or where the pulse pressure is 20 or lower. 
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Preparation of Patient. "When the surface of the 
body is to be treated, the question of removing the 
clothing arises- If no apark is desired, the electrode 
must be in contact with the skin, and any clothing 
covering the part must bo removed- 

All met ah such ;js chains, corset-steel;],, wire hair¬ 
pins., etc., with which the tube eom.es in contact or 
within sparking distance of, will be charged with 
the current an d give rise to sharp and disagreeable 
sensations. If thev cannot be avoided they should 
be removed. 

Applications to the body, calling for a rut Id spark, 
may be given through thin underdo thin g, or the 
patient stripped and covered with a sheets through 
which the spark is employed. 

Aside from the reason spoken of above (chains* 
etc.}, when ft sharp spark is required there is no 

- 3 . 

especial need of removing the clothing, in fact, a 

definite thickness insures a definite length of spark, 

AA hen the tube sticks on the skin, dust on talcum 
powder or lay over the surface a very thin cloth, 
such as a. handkerchief. In vaginal treatments no 
disrobing is necessary. 



2019 
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Greneral Technique in Shin Diseases and Surface 
Lesions, In applyEng the high frequency spark over 
the surface of tile body, a a in acne. eczema, etc,, 1 
employ a current of sufficient strength to produce 
:i spark one-quarter t.o three-quarters of an inch in 

-i ' - 

length. The discharge from the smaller Tesla coils 
h relatively sharper than from the resonator or 
larger Tesla outfits, and a shorter spark h used 
as the patient econot tolerate quite as much current 
in these Instances, With a vacuum electrode cap¬ 
able of delivering a spark of the length given. I 
do not. try to make use of (lie full length apark, but 
keep the tube in light contact with the skin, thus 
giving a sufficient, intensity of current but avoiding 
tin 1 pain that would result, if the tube were held at 
kill sparking distance from the surface. The tube 
is passed rapidly back and forth over the area 
Lrmti-d, and this will be accomplished in the easiest 
manner by bolding the tube handle lightly with the 
fingers with the thumb extended along the li an rile. 

A aide to side motion with ike wrist will soon be- 
«ome a matter of habit Lu the operator and the Lube 
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will pass lightly Over the. surface without any sud¬ 
den jerks or elevations to c ause annoy mg sparks. 

if the skin is moist and Ike tube sticks, it may 
be dusted with talcum or other dusting' powder to 
obviate tills difficulty. Another method is to place 
a. thin cloth over the surface, which will enable 
the tube to be used smoothly and at the same lime 
docs not remove it far enough from the surface to 
make an unpleasant spark. 

Where itching is marked, the tube is raised from 
the skin and as sharp a spark applied as the patient, 
wit! tolerate for a short period of time. This quickty 
relieves the itching, and also quickly produces the 
characteristic reaction of the current (hyperemia, 
etc.), 

In treating epitheliomas, lupus and any chronic 
ulcers, a spark is employed in the same manner, time 
is, a sharp as the patient can stand, but not ior 
a long period, say from two to three up to occa¬ 
sionally five minutes. Unless cauterization is sought, 
the tube should be kept moving rap id Iy over the 
surface and not allowed to expend its full effect 
steadily over any minute area. At the present time 
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ftilgti ration (caustic) ■would |tc employed more fre¬ 
quently for epithelioma and lupus. 

Technique for Belief of Pain. To congestive be*!, 
aches, neuralgias and other painful conditions, the 
beneficial action of the high frequency current seems 
io be largely the result of counter-irritation. There 
fore, il makes very little difference whether a sharp 
spark is used with the rapidly moving tube at full 
sparking distance, or whether with the same intern 
sity of current, the tube is kept in contact with the 
pkin r It depends upon the sensitiveness of the pa¬ 
tient sod also upon the location of tile area treat¬ 
ed. A. long sharp spark occasionally eserts a slight 
caustic effect, and the surface will be covered with 
tiny blebs, which are followed by minute scabs, 
making the skin sore and uncomfortable* Unless 
the ease to be treated is y severe one, it is not. per- 

JT 

missible to push the treatment to this degree. 

Cauterization. If a hot spark is held steadily 
over the spot for from thirty seconds, up to two 
or three minutes, varying with the patient, it will 
have a cauterizing effect. The reaction is severe 
and the destruction of the tissue may !>e carried 
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res a marked degree. 8ueb applications have bon 
used in the treatment o£ warts, molesj etc. 

T have treaded epitheliomas in this manner and 
have had them separate from the surrounding tis¬ 
sue arid peel out as smoothly as if eat out with a 
die. it is too severe a- measure, however, for the 
average ease. Fulgurat-ion involves the same prin 
tuples, and is preferable. The spark is derived from 
a metal point and anesthesia may he employed i£ 
desired. The technique of this will be considered in 
another section. 

Orificial Technique* The technique of the appli¬ 
cation to the orifices of the body involves the use 
of tubes suited to the various areas, and siso in¬ 
volves the question of sterilisation and lubrication. 
In these cases the tube is in contact with the mu coirs 
membrane and there is no sensation to the treat- 

vw 4 ' '* " 777V 71 . "i**>. .. ■ •■»•■■■ -..1.-- "■ * • 

ment except usually that of warmth. There is in 
these eases greater danger of producing burns, and 
the tube should seldom be left in contact for a 
longer period thin seven minutes at any single 
treatment. (See the section on vacuum tube burns 
in Chapter Y.) The technique is so peculiarly that 
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of the .special organ involved that it wilt bo given 
under its appropriate heading in Chapter YU. It 

is desirable to remember that tubes should always 

. . r ;. 

be inserted before the current, is turned on, and the 
latter turned off again before the tube is removed, 
thus avoiding all pain and shock to the patient. 

Cataphoresk. For eataphorosis a special electrode 
is employed. Bee Fig.. 29. The substance to be car- 



1' ig. 29— ■ Ctttaph ores i g Electrode, 


vied into the tissuGs is in solution, and cotton gauze 
or felt wet in the solution is placed in the depres¬ 
sion on the face of the tube when the latter is placed 
in contact with the desired area and the current 
passes for from five to ten minutes or more as re¬ 
quired, i caution ageing, the use of solutions con¬ 
taining alcohol or other inflammable substance be- 
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cause of the danger of setting same afire with the 
current. 

In one form an insulating ring prevents loss of 
current, and is a great improvement on the older 
style of tube. 

8ee Chapter Xi.1 for special electrodes used by 
dentists. 

Although strong claims have been made concern¬ 
ing the value of high frequency currents for the 
purpose of carrying substances into the tissues, I 
believe they are so far inferior to the galvanic 
current for use for these purposes that they are 
entitled to comparatively little consideration. 

The principle upon which, cataphoresis depends 
is the separating of the particles (ions) composing 
the fluid by reason of the attraction possessed for 
them by poles of the battery; thus all positive 
elements remain at or arc drawn through the tis¬ 
sues toward the negative pnle, and vice-vers a- Now, 
in using high frequency currents, which are alter¬ 
nating, the attraction would he first in one direction 
and then in the other, and as a result practically 
nothing would he accomplished. 
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The claim is made that the high frequency cur¬ 
rent drives substances into the tissues by “molecular 
b o in b a. rd m ent. f J Itnarnta. in, how ever, that t.l i e cata¬ 
phoric action of the high frequency current is too 
feeble £o commend it for general use, for which pur¬ 
pose nothing takes the place of the galvanic current. 

Bi-polar Tesla Technique. Ordinarily the vacuum 
tube is attached to one pole of the Tesla outfit. let 
some coils the sharpness of the spark is regulated 
by drawing off a certain amount oi the current from 
the activo pole by bringing the sparking rod near 
it, thus lessening the available current.. 

Tf it- is desired to intensify the action of the Tesla 
coil, the indifferent pole should be attached to the 
patient or grounded by connecting to a gas or water 
pipe. 

Selection of Most Suitable Form to Use, Where 
a local effect is more essential, vacuum tubes, metal 
electrodes, etc., arc employed, but if a systemic or 
constitutional effect is desired, an to-condensation is 

- ’ ■ ■ ... t , Jr 

to bo selected, or the diathermic treatment may be 
used. 


(C) Jeff Behary 2019 


94 



(C) Jeff Behary 2019 


95 








EEEEHAltr's MAN 11 AT. Uh 


Ail Oiitfii OoiuliiniDff TTigh Fr pquon ay with Nufnerttua 
Other Modalities Twenty-one in All. 


Fig. 30 
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big. 31 A. Nova 1 Outfit with Coil, XteHPnibEing h Portable 


Vibrator in Form, 
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Dr, . F. Clark of Philadelphia employs a method 
of cold figuration With the static machine, to which 
he has applied the term dessication. 

General Caustic Fulguratlan. The technique which 
I employ for warts, moles and small, growths ia as 
follows: 

The figuration electrode is attached and the cur¬ 
rent turned on gradually, while the length of spark 
from the metal point (Fig. 33), is tested by brio gins: 
the point nearly in contact with a piece of metal, 
such as a coin. Without an anaesthetic it is impos¬ 
sible to employ one more than one-thirty-seeond to 
one-eighth or occasionally three-sixteenths of ian 
mrh in length. This spark is hot, and actually sears 

■L- 

or bums the tissue, as noted by the eye and usually 
by the odor. 

It- is not desirable to keep this spark in steady 
contact, as it Is too painful, but if the point is 
touched to the surface and quickly brought away 
beyond sparking distance, the patient is better able 
to stand it, and by a scries of rapid sparks produced 
by a tapping motion of the point, thorough fulgura¬ 


te) Jeff Behary 2019 


98 



ITT ('ll F K B.QUE-KC Y CUEHENTS 


linn in ay be achieved without unbearable pain to the 
patient. Ordinarily T pass around the margin of 
(he growth first, and then fulgurate the center. I*, 
should be done tlioroughly„ and the growth will pre¬ 



sent a brown, Inimed appearance. There is seldom 
any hemorrhage, but usually some serous oozing. A 
crust, or scab forms which separates in ei week or 
ten days (average eight), leaving no sear. It is 
well to bear in mind that if you do not get. it all 
off the first time you can fulgurate again, bill if 
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you remove too much you cannot place it hack 
again, 

For more extensive work, local or general an¬ 
aesthesia is necessary. 

It is fair to state that- very satis factory caustic 
(hot) figuration may he accomplished with small 
machines. 

In papillomata of the bladder, fulguration has 
been particularly valuable. 

Fulguration of Papillomata of Bladder, The 

author strongly advises the use of the TVArsonval 
current (bi-polar method) in preference to the 

m l . - • • b*' i i rffl 

Tesla or Gudin currents* One terminal of the ap¬ 
paratus is connected to the fulgnration wire, which 
is passed through the cystoscope, and the oilier ter¬ 
minal is connected to an indifferent flat metallic 
electrode placed on the abdomen. The fulgu ration 
wire or electrode consists of a steel wire insulated 
with pure gutta-percha. As this wire is to be passed 
through the channel of an ordinary catheterizing 
eysto&copej it should not be larger in gauge th;aii 
No. f> French. 
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The patient is prepared with green soap and water 
and bicMorid, and the bladder distended with water. 
After the cystoscope is introduced, the turner is 
brought into view and the fulgnratkm wire passed 
through the catheter channel of the eystoscope until 
the end of the wire is in view. The wire is then 
plunged into the tumor and the current turned on. 
(Before introducing the wire into the cyatoscope. cut 
the wire so that the insulation is flush with thfi end 
of the , ?\ire.} Just as soon as the high frequeuev 
current is turned on, bubbles {pffcsumabiy hydro- 
gen) are seen emanating from the tumor. If the 
tumor is small, or the electrode has been placed near 
the top of the tumor, an immediate blanching of the 
tumor in seen + This treatment cars readily be car¬ 
ried out under the guidance of the eye, providing 
the insulation of the fulguration wire is intact; nn- 
hjss the insulation is intact, a short-circuit in the 

cyatoscope and subsequent burning out of the eysto- 
scopie lamp may result. 

After allowing t.he current to pass into rhe tumor 
for about twelve to fifteen seconds, the current ls 
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shut off, the fnlguration wire withdrawn and re¬ 
applied to another part of the tumor. In large 
tumors* this procedure can He repeated until many 
different arca~s of the lumnr have Heen treated in 
one sitting. As long as five or ehs. minutes may be 
consumed in one silting. Naturally, the duration 
of c aeh treatment will depend on the size of the 
tumor. For example, in one ease, one sitting con¬ 
sisting of three 12-second applications was enough 
to completely destroy a small papilloma. 

As long aii the intra-vesical electrode remains in 
contact with the tumor no pain is experienced by 
the patient. When working near the base of the 
tumor, or if the electrode comes in contact with 
the bladder-wall, the patient frequently complains 

of pain. So that during the first fulgurations there 
is no pain, whereas, toward the end of the treat¬ 
ment, while working near the bladder in treating 
The remaining tags, the patient at times con]plains 
of pain. It Is also necessary to consider the pain 
incident to cystoscopy. This is variable in diffeicul 
persons, so that some of Lhe pal Scots cannot fulcra to 
Long sessions as well others. The number of 
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[rent merits or sittings, as previously stated, is deter¬ 
mined by the si/e of the tumor, some cases requiring 
as many as six sittings* 

Attention is called to (he burning oft of Lhe insu¬ 
lation near the end of (he figuration wire. After 
tine current has been turned on and the treatment 
carried on for a little while, sometimes only ten 
seconds, the insulation becomes soft and falls off 
or burns off from The end of the wire, so that it 
becomes necessary to withdraw the wire and cut the 
end off squarely. Unless this is done, there is dan- 
ger of the bare wire causing a short-circuit in the 
eyst escape. 

Usually when the high frequency current is ap¬ 
plied the tissues become white and shrivel up. Some¬ 
times the tumor surface appears dark, as though 
it were baked. Not infrequently after an ap plica 
Lion a Larger or smaller piece of the tumor adheres 
to the end of the fulgnr&tiou wire. At other times 
these small pieces may be passed at the nexl nr in a 
t-ion, and often they are obtained from the wash- 
water. Those are carefully saved and examined 
microscopically. 
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It is suggested that papillomata should be con¬ 
sidered malignant m all eases; that in all cases of 
long standing cystitis which has persisted even in 
the presence of careful treatment, or with the his¬ 
tory of frequent relapses, papilloma should he sus- 

■ 

peeled, and the diagnosis confirmed or contradicted 
hy cystoscopy. It is the consensus of opinion that 
the fulguration method is followed by remarkable 
results, hut as yet sufficient time has not elapsed 
for us to mate a definite statement as to an abso¬ 
lute guarantee that this treatment will prevent re¬ 
currences. {Abstracted from an original article, 

‘ 4 Fulguration Treatment of Bladder Tumors, by 
Herman L» Kretschmer, M. D., of Chicago- Illinois 
Medical Journal, April. 1913.) 
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3, CONST I TUT [ 0 N \h (AUTO-CON DENSATION 
AND AUTO-CONDIIOT1 ON).. 

Auto^ conduction, In auto-conduct Jon the patient 
is placed within a large solenoid or coil, constituting 
a cage. The patient is not in contact with this cage 
at any point and the high frequency currents in the 
patient’s body are produced by conduction. 

The cages are of several types, some in perpen¬ 
dicular form, and others in a horizontal position. 
Iljl the latter the patient is either placed on a board 
which slides into the cage, or the top of the latter 
is hinged like the cover of a basket. Sonic of the 
perpendicular forms are collapsible, others are fitted 
with a door, the patient standing or sit Ling on a 
stool. 

Small cages are also made info which the arm or 
leg may be introduced, thus producing localized 
aut o- c ond n e t ion eITe ets. 

The dosage is the same as with an to- condensation. 

Owing to an inherent objection on the part ni th^ 
human race to being incarcerated iu a cage, even 
for a short timo T this method of trontfuenfi although 
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excellent in results, is used comparatively Little a I 
the present time ; furthermore, it has no advantage 
over & uto-eond ensation. 

Auto-condensation. In auto-condensation, oikj of 
the terminals of the apparatus is attached to the 
metal forming one plate of a condenser and the 


flTinn JTTT M J I a J ■ I.Jih ■■i TYTfy-rt 


*U?l. 


Fig. 30. 


T ig. 37, 


other to the patient, who becomes in this manner 
the other condenser plate. 

The patient is insulated from the metal plate by 
silk floss* rubber, mica, glass, or other form of di¬ 
electric. 

In Figure 36 is shown a cross-section of a plate 
condenser. In Figure 37 the body of a woman is 
substituted for the upper plate, thus showing the 
principle involved In auto-condensation- 

Auto-condensation is administered by means of 
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a flQiich or pad designed for the purpose and may 
include the whole body or bo constructed to in- 
fluencr only a part of It. 

The original couch was in a form similar to that 
of a Morris chair (Fig, 38), the pi ales of zinc; being 
under the cushions on back and seat, the cushions 
themselves being stuffed with silk Ho&s or with 
Spanish moss. The plates connect with one binding 

post of the apparatus, and. the other is connected 

■ 

to a rod from which wires run to metal handles on 
each side, which are held by the patient., who re¬ 
ceives the charge whether one or both handles are 
grasped _ 

In that part, of the circuit that is connected to the 
handles a hot wire meter is placed to measure the 
dosage. No other form of electrical treatment gives 
so high an amperage, except diathermy, the dose 
running from 10Q to 1,500 milliampercs, with occa- 
sronal reports of the use of even a stronger dose. 

It is well to remember that there are two types 
of machines used in producing aiito-eondensat.ioit. 
One has high voltage, but comparatively lovr amper¬ 
age, requires a cushion at least three inches thick 
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ajid lias great penetration, so that a vacuum t.uV will 
liglil up within an area o£ several feet surrounding 
the patient. With this type the average meter read¬ 
ing to obtain satisfactory results is 850 to 500. It 

, 

is serdoin necessary or desirable to secure a higher 
reading Lower readings, 1 -jO to 300, would be used 
where it was desired to influence nutrition without 
p art iciLlarly 1 owering bl ood -p resgure, 

• • '■A* V - ’ • • *,■ ■ ■ ” \ . •>. 

The other type machine has comparatively low 
voltage, but high amperage. It may he used with a 
thin pad if desired. The meter will read 750 to 
1,000 on an average, and up to 1.200 or 1,500, accord¬ 
ing to the potential of the apparatus. Auto-cmmloiE- 
sation is measured in Eberharts 7 as stated in a pre¬ 
ceding section in this chap ter. 

As long us the patient is in electrical contact with 
rbc handles, that is, perfect contact, no sensation 
is felt except occasionally a slight tingling or sen¬ 
sation of warmth. Sparks may be drawn from the 
patient, and these may be quite painful. In type 
No, 1 a vacuum tube held in operator’s hand will 
draw a spark from patient which is known as ojw 
form of indirect spark. In general,, a feeling of 
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I'ig. 37 a—A High Frequency Treat m^iii Chair, 
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Fig. 33 — A 1 1 to Condenaati on Couch with Otidin E^fionatot* and 

Induction Ooih Original iVpe. 
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wamtili pervatfss the body after it few moments, 
and llk i iftmperatiire is shown by the clinical ther¬ 
mo meter to bo i'rom one-half to one degree higher 
than before the treatment. 

The con eh nr cushion is connected to one terminal 
of the apparatus, the patient to the other. The static 
machine with hyper-static transformer does not give 
a sufficient amperage for the satisfactory operation 
of a. conch ; neither does the average portable outfit, 
although the latter lias more amperage than the 
static machine. Both of these may be used for 
charging small pads for restricted areas, and some 
types of the larger portable coils I have found capa¬ 
ble of operating a good-sized pad, if the di-dec.trie 
is thin. 

In 1903 I designed the first, portable body pad, 
which folded together when not in i eh e. II con¬ 
sisted essential ly of the top of the couch and was 
intended to save the space required for the latter. 

About the same- time Fiffard produced a condenser 
pad for the seat of (in ordinary chair (Fig. 41 y 

It is a well-known fact that the thinner the di¬ 
electric its, a a long as it is a perfect di-electric, the 
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greater the corresponding charge that may be In? Id 
on each layer of condenser* This caused me to au (in¬ 
stitute flexible mU j?] for the material used in the 
ordinary pad and thus produce ei portable auto-con¬ 
densation pad only half an inch thick, and capable 
of being slipped under the leather cushion of the 
ordinary office treatment, table, converting the hit 
ter into an an to-condensation tabic. At the same 

time a. much greater charge of electricity may be 

■ 

condensed in the patient than with, tile thicker pads. 

Pads less than three inches thick have been con¬ 
demned by the standardization committee of the 
American Klcctro-therapeutic Association, therefore, 
sl the present time I employ only the thick cushion; 

Many ingenious, operators construct their own 
chair or conch, ynd from an article of mine on tins 
subject in Popular Electricity, November, 1909, I 
’make a few excerpts: 

C, A glass slab, four or five feet iu length, twenty 
inches wide and aboi±t one ineii thick, -such as h$ 
used in a glass-topped operating table, is hi fed in a 
wooden frame and to the under surface is attached 
a strip of zinc or of sheet lead 1/32 of an inch 
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tlvick. This strip should be about ton or twelve 
inches wide, so that when placed on the lower sur¬ 
face of the glass it will leave a. margin of about 
four or five inches between the edge of the zinc and 
the edge of the glass. It should extend lengthwise 
to within six inches of cither cud of the glass slab. 


Fi tf- 41—Condenser Cushion for Chair. 


-Hu- zinc iir lead plate is connected by an ordinary 
covered conducting wire (say, not smaller than No. 
1U or 12), to one polo of the high f r e q ueney appa- 
ratus an ^ patient connected by an ordinary 

electrode to the other pole. The patient may 
■ placed directly on the glass, but it is preferable 
to place him 011 a thin cushion upon the glass, for 
1 bn 5akti of comfort. 

" Another method as* to Lake n wooden table lonff 
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enough for t.lie patient t-0 lie on and place undcr- 
2 nil l b the I ab 1 0 top a layer of plate glass the full 
fdtfp of lbs top of the table with, a strip of lead or 
idns attached to the under surface of this glass, 
always bearing in mind that the essentials of an 
auto-eon densatton pad are t.o have, a dI-ideetrie with 
a layer of condenser below it, and tlie patient at¬ 
tached to [he apparatus to form the upper layer. 
Tims, an ordinary Morris chair or steamer-chair may 
be used and a layer of lead or zinc fastened under¬ 
lie a th the back and seat of the chair, the two Strips 
being fastened together with metallic connections 
(chain or wire) and underneath the ordinary cush¬ 
ion of the chair, four or five layers of rubber are 
placed to serve as the di-electric, although tin. 
cushions themselves, ii' they remove the body lityond 
the sparking distance of the charge on the 
plate, would really make the air space mter\onin^ 

serve as a di-electric. This is not as s&tisf&ctoiy a.; 

■ ■ 

when the layers of rubber are placed between, f-- 0 
pat sent then is connected by the ordinary metal III 
hand electrode and conducting cord or metal lb: 
handles may lie fastened oil the arms c?L the ehtm, 
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tin; two connected by a bifurcated conducting cor-i 
to the one pole, the zinc plates to the oilier. 

<J Lastly, & pad may be constructed on the same 
plan as the one which 1 have designed * using one or 
more layers of sheet mica large enough to permit 
the body of the patient to rest on and making use 
of a layer of condenser (either lead or zinc) under¬ 
neath the mica, taking care that it does not extend 
near enough to the edge of the mica to allow the 
charge to leak over. On top of the iniea place three 
or four layers of felt, or cover with leather as do- 
sired. Should the miea be Insufficient to prevent 
some sparking through, it may be obviated by plac¬ 
ing another thin cushion on top of this pad.^ 

The patient is placed on the conch or pad and con 
neeted to the apparatus before the current is turned 
oil, and then the current turned off before the pa¬ 
tient Sets go of the handles, thus avoiding ah shock, 
Tf the patient questions whether he is getting any 
current or not a few sparks drawn from his body 
readily convinces him. 

Another form of treatment which the patient feels 
Lo ihe extent of strong muscular contractions rua; 
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he made by introducing a spark-gap it.no the pa¬ 
tient's circuit. This 1 describe in another section 
&s D r Arsonval singings. 

The value of auto-cond on nation depends upon its 
remarkable effect upon general metabolism (see 
Chapter YL In nearly all cases of hypertension the 
blood-pressure is lowered. 

Auto-condensation treatments average ten to 
thirty minutes in duration ■ (2,500 to 7,500 Eber- 
harts)., and should be given daily, or sis times a 
week at first, in nearly all eases, gradually decreas¬ 
ing as improvement takes place. Less than three 
treatments per week at the start are, in my opinion, 
practically useless. Longer treatment may be given 
if the physician desires. 

Cautions. There is practically no danger of an 
over-dose of auto-condensation, r.lie only danger be¬ 
ing in eases where the patient has a high tempera¬ 
ture that will he raised still higher, where a small 
dose, if any, is given, and in case of a pulse pressure 
below 20. See section Taking the Blood Pressure, 
and under Arterio-sclerosis, Chapter Ylll. In low 
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pulse pressure there is danger of obliterating the 
pulse l >y a u to-eo nd ens at ion„ 

Author’s D ’Arsorival 13urging^ . 1 have alludcd to 

the fact that pi rising a spark-gap in the patient a 
circuit causes strong muscular .contractions: The 
similarity between this and static “surging” caused 
me to apply the term, of “D^Arsonvai surging” to 
this form of treatment. 

1 first noticed it when adjusting the. sliding rod 
on a Arsonval-Oudin resonator. This rod enables 
the operator to balance the current between the 
coarse solenoid and the resonator, or £i ttLne ,J the 
coil. Doing this with the patient on the anto-con- 
densation couch caused the latter to exclaim at dm 

resulting muscular jerks. 

The effect of separating the point of this rod from 
the solenoid is to introduce a spark-gap in the pa¬ 
tient's circuit and to lower the frequency to the 
point of causing gross muscular con tractions. An 
outline of the method is shown in Fig- 4-. 

It really is in line with the origin n! experiments 
of D : Arson val, who dr^t. doubled the number of 
solenoids, thus producing auto-conduction; thru 
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doubled the condensers, as in auto-conAensatbn - 

and now this form doubles the spark-gap. the only 
remaining element employed in the D’Arsonval cir¬ 
cuit. 

High Frequency Water Spray, V. Laughter has 
devised ati ingenious method of connecting the high 
frequency current to hydro-therapeutic apparatus b 
such a manner that the stream or spray of wafer 
emerging from the latter is charged with the cur- 
vent and when this strikes the body of the patient 
he receives the effect, of the high frequency current 
as well as that of the water: 

Local Auto-Condensation, The *' Plate Class 
Method,” Various methods have been devised for 
applying auto-condensation locally over small areas. 
Sheets of rubber with a pocket in. which to slip t\ 
flat lead or zme plate are one form. A very popular 
way, known as the ’ 'plate-gloss'' method, consists 
in usbg as an electrode a metal point nr ball and 
applying the sparks through thick plate glass heid 
in contact with the patient's body. The glass is 
the di-electric, the electrode corresponds :o on*- 
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plate of a condenser, and flic surface of the body 
next to the glass to the other. 

Indirect Sparks, If a resonator is connected di¬ 
re fitly to a patient with a metallic electrode and a 
vacuum tube is then brought near the patient's body 
sparks will fly from the latter to the tube. These 
are called indirect sparks. See Figure 41b 
Attaching the patient in a similar manner to oue 
pole of the Tesla coil, while the tube held by the 
perator is grounded by connecting to water pipe 
or gas jet. accomplishes the same result. 

Another method of deriving an indirect spark and 
one with which I have been experimenting consider¬ 
ably during the past two years is obtained from the 
patient when lying on the auto-eomiensation pad. 

J use a high-voltage, low-amperage type ol ma¬ 
chine with a thick pad. Enough current is i urn fid 
on to give a meter reading of about 2o0 (T2-!> Tl./. 
A vacuum electrode is held in the operator's hand 
and the length and strength of spark tested h} 
touching the metal. handle which the patient i> 
holding, before the tube is applied to the patient s 
body. The eiurent. is (hen raised or lowered to pro- 
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vide a suitable intensity and length of spark, after 
which the electrode is applied to the portion of the 
bod y to be treated. The spark is drawn from the 
patients body, is disruptive in character* and is par¬ 
ticularly suitable for various skin diseases, having 
also the a cl vantage of the patient’s nutrition and 
general metabolism being benefited by the anto-con¬ 
densation which accompanies it. (n other words, it 
is both local and general in its effects 
Taking the Blood Pressure, As & knowledge of 
ihe patient’s blood pressure is vitally necessary to 
the physician using high frequency currents it h 
important that he should have an instrument for 
its rapid and accurate determination. The instru¬ 
ment used for this purpose is called a sphygmomano¬ 
meter and a nnmber of satisfactory mad tines are on 
the market. The diaphragm type is shown in bigs, 
44 and 44b, 

The mercury type is shown in Fig- 14a. Its action 
depends- on opposing the press lire oi a coin inn or 
mercury with the pressure of the- blood in an. artery. 
For this purpose the brachial artery, in The arm 
above the Elbow, is selected. 
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A tuff or bund containing a rubier sack is fas- 

Bww t^.v- i {!' - - ■" - J J , A 1 - * r - J 

tcntd ground the arm above the elbow, with that 
part from which the rubber tube emerges lying hi 
front ( ) ver th c a r tery. Ord in a r i 1 y th e site v e i s ro 51 cd 
np before the band is applied, hut it the clothing 
it thin this h unnecessary; A small rubber hose 
runs from [he cuff to the machine, which has a 
U-shaped tube containing mercury,, with a. gauge, 
between. The v.t to mark on the scale h placed on a 
level w'ith the top of the mercury. 

A rubber bulb is attached by a small tube to the 
machine, and the physician holds this bulb in one 
hand, while with the other ho keeps u linger on the 
pulse in the put tent’s rist. The bulb is now com¬ 
pressed and immediately air fills the cuff and the 
column of mercury begins to rise. The operator con¬ 
tinues to slowly inflate the cuff until the pressure 
of tlie latter shuts off the blood in the braekifu 
artery and ilie pulse cart no longer be frft at Lb:; 
wrigt. "When this occurs the pressure of the column 
nf mercury has balanced the pressure of the blood 
hi the artery and tbc reading on the scale oppose 
tIn.i- top of the column ]a the patient’s blood pressure. 
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I' 'g- 44- Taking Bloml l^reHHiirfi with Diaphragm Tvpu ot 1 

Bphy gmo 11 hi i «o m eior r 
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In using the instrument it is customary to for-r 
th c mercury a little above the point where the pulse 
eeaftfis to be i'elt and then wait two or three second* 
until the column settles to the point of the reap¬ 
pearance of the pulse. By doing this one, two, or 
three times an absolutely accurate reading may be 
depended on. 

The scale reads from 0 to 300 The normal ss 1.20, 
The numbers refer to millimeters of mercury. A 
variation of 10 millimeters op or down would not 
necessarily imply abnormal pressure, but 140 or 
more would he presumptive of the presence of or 
tendency to arteriosclerosis. 

Another instrument for accurately determining 
blood pressure is the tyeos diaphragm type of in¬ 
strument, shown in Fig. 44. 

This is not a mercury instrument, but the read¬ 
ings are obtained by indirect, internal pressure on 
sensitive diaphragm chambers, so sensitive indeed 
that every action of the heart is shown plainly by 
the hand on the dial, as the Laud works eo-inci- 
dently with the heart. 

With this instrument the observer can accurately 
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determine complete blood pressure, fey that we rncmi 
maximal or systolic-: minimal or diastolic, and pulse 

pressure (the difference between the two). This h 

■ 1 

not easy with a mercury instrument,; because the 
great inertia of mercury renders it difficult to obtain 
a diastolic pressure s for mercury requires one and 
one-half seconds'to recover itself* while in one see- 
cud we have had one and one fourth heart Impulses, 
so you can see that mercury does not act quickly 
enough to accept the second impulse. Diastolic pres¬ 
sure with a mercury machine may he obtained by 
the auscultatory method described later on. 

The minimal or diastolic pressure is fully as es¬ 
sential as the maximal or systolic, for wit limit an 
exact diastolic to subtree 1 from the systolic we can¬ 
not get the most important thing in blood pressure - 
that is the pulse pressure, for by pulse pressure 
alone can it fee determined whether a pathological 
condition is compensated for or not. 

The normal pulse pressure (difference between 
diastolic and systolic) should be from 20 to 5o milli¬ 
meters}. 

The determining 0 f pulse pressure by those using 
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(lie Ligb frequency eu*ent is absolutely eSBential, 
for. as said before, by this wo can tell whether a 
condition is compensated for, and whether the n 3 r. 
ot' (he high frequency current is indicated or eon 
t rain di eatod. 

■As an illustration, we will say that we have a ease 
with a systolic pressure of 170, and a diastolic pres¬ 
sure of 140. This shews., by subtracting one from 
the other, that the pulse pressure Is 30, therefore, 
normal. No matter then if the systolic be 170, for 
the pulse pressure being normal shows that the 
condition is compensated (or the pulse pressure 
could not be normal), and, therefore, a circulatory 
equilibrium is established, and in these eases any 
further reduction of systolic blood pressure must he 
accompanied by a corresponding decrease in dias¬ 
tolic pressure or compensation will be interfered 
with. 

Of course, if the systolic was reduced td 160 and 
the diastolic remained 1.40, compensation would stdt 
exist, but would he at Its low limit, and the patient, 
would probably not be as comfortable as with Ifi^ 
ur 170, with 140 ^ the diastolic. Tf r however, under 
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auto-edndensati<>n both systolic and diastolic pres¬ 
sures decreased, if not always the same reduction, 
at least without the pulse pressure going below 20, 
aim treatment may be persisted in until the systolic 
pressure is normal. 

Whenever (he pulse pressure reaches 20 and stays 

there, after carefully giving one to three additional 

treatments auto-condcnsation should be abandoned. 

It ]ms been carried as far as it can be of benefit to 

■ 

the patient, no matter what the systolic pressure 
then may be, and 1 would suggest spinal sparks to 
raise it slight!v 7 that pulse pressure may be at 
least 25. 

Where the systolic reading is high it sometime 
happens that the pulse pressure will, when auto- go u- 
(Sensation is employed r drop ro 20, or even 1>-, but 
after a few days the diastolic will reduce enough to 
give an increased pulse pressure, and thei eaftei 
both svstclic and diastolic keep reducing in proper- 
lion, in which case the treatment 5 k kep^ vp. ^ eo 
further discussion and -examples under Arterio- 
soleros ife.. Chapter VIII. 

There arc two methods of determining blood pres- 
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Hlire willi tils -Lycos type, which 1 have taken from 
Dr. Cowing T s book. 4 "Blood Pressure Technique Sim¬ 
plified.' ' 

First, the method oi oseillation. 

Place the bag over the arm with the two tubes 
wet] under the arm and over the brachial artery. 
Wrap the remainder of the sleeve around the arm 
muek the same as- you would apply a bandage, tuck¬ 
ing at least six inches of the sleeve under the last 
fold. Then place the sphygmomanometer in one 
tube and the bulb in another and von are ready for 

u r 

reading. Care should be taken not to put the sleeve 
on tight enough to cause any apprehensive feeling 

in the patient. Place the fingers lightly over the 

■ ■ ■ • ■ , 

radial artery, and send the pressure in the cuff up 
to the point, whore the pulse disappears or is obliter¬ 
ated. This is the systolic or maximal reading. 

Tt is desirable that, the patient T s wrist he sup- 
pouted from below by the palm of the doctor's hand, 
while the first, and second fingers lie with their tip* 
over the artery„ Thus- the weight of the hand is 
prevented from shutting off the pulse loo soon. 
Second T the method of auscultation. This i^, b> 
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fm% the most practical method of accurately deter 
mining' blood pressure, as the dangers of personal 
equation are greatly lessened. See Fig. 44 n. 

Bare the arm, adjust the sleeve wdf up (as 
describee]), place the stethoscope over the brachial 
artery. Now gradually inflate the hag. and t];,i 


T'3 (J. 4 4 0 — An sci i If :i r iom 31 pT.1i oil . 

first, and second sounds of the heart will be no me 
audible. Increase the pressure in the bag 1 to the 
point where all sounds cease. At this point will be 
the exact systolic or maximal pressure. 

this, gradually release the air by 
means of the valve, and the first and second sounds 
'■'f the heart will become apparent, increasing in 
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volume as they approach the diastolic point at which 
point the second sound will entirely disappear 

The above method cannot be employed where 
aortic insufficiency exists or where there is a dila¬ 
tation of the vessels. These conditions being ob¬ 
served, when the pressure is first increased on tlm 
brachial as soon as a slight pressure is placed on 
the artery, a pistol-shot tone is hoard, and will con- 
iiniie with but little variation throughout the ob¬ 
servation. When this condition exists it is abso¬ 
lutely necessary to resort to the oscillatory method 
It is also necessary to use the method by oscillation 
when the pulse i| feeble. 

Having now accurately determined both systolic 
JLnd diastolic pressure, wc compute the pulse pres¬ 
sure. 

Pulse pressure is obtained by subtracting the dias¬ 
tolic from the systolic,, for example : 

Systolic pressure, 120- diastolic pressure, 90- the 
difference, pulse pressure. 30, and, as previously 
stated, it should, not be less than W. and would aho 
indicate a pathological condition as probable if 
over 55. 
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In about 7,000 eases Cowing obtained the foil ow¬ 
ing Eiverage normals; 

Children from 10 to 17,. 85 to 110 mm. 

Adults from 21 to 40, 120 to 130 mm 

, •••••■ • ■ . • 

Adults from 40 to 50. 120 to 135 mm. 

Adults from 50 to fiO, 135 to 145 mm. 

It is well to remember that there is a,n ever im 

•• .■ . ■ -^Vv.V.wi KfriVibT , , n Av^iS.jVjri- 

creasing hardening of the arteries as one grows 
older, and u person of 63 or, over can very easily 
have a blood pressure of 160 and still be a eon*? 
paratively healthy individual. At the same time if 
these changes were not taking place the blood pres¬ 
sure would remain the same, no matter what the age 
of the patient might be. Female pressure is 10 nun. 
lower than that of males Any Mood pressure?, 
however, between the ages of 21 and 50, lower than 
100 or higher than 150, nan safely be termed patho¬ 
logical cases. 

Leading life insurance eouipaniea now insist on 
the examiner taking the blood pressure. Most oi 
them reject applicants whose pressure is 160 oi 
higher, whether any other reason is apparent or not; 
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just fts they do where the pulse is persistent! v 


above DO, 

An easy method of keeping the range of blood 

pressure in mind, which I have employed in my 
el asses, is as follows: 

Consider 120 the normal. At 20 above or below, 
that is 140 or 100, the. warning signal is out, and at 
20 more either way (160 or SO) the brink of the 
precipice has been reached and a pathological, con¬ 
dition, and probably a dangerous one, exists. 


Normal 


High 


SO 

Denier PoiQt 


100 120 


140 


160 

Point 


It has been noted that enlargement of the heart 



high blood pressure and when both are present the 
pressure may ho extraordinarily high, often (230- 
^25), or higher than is provided for on many of the 
instrument scales. 

One observer reports a study of the blood pres- 
Mire in seventy men. At forty years of age the 
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ii Ycragft prepare was I 'Uij at sixty it was 135 7 and 
at eighty ii: was 150. 

Another physician found the average in 100 men 
to ho a little over I IB. 

An increased determination of blood to the sur¬ 
face of the body lower* the pressure, and, con¬ 
versely. driving the blood from the surface raises 
the blood pressure. 

It is important that the sphygmomanometer lx 1 
used, as in one. series of .1,000 tests it was observed 
that abnormal pressure existed in many cases thar 
a competent and experienced observer failed to de¬ 
tect without. 

In taking the systolic pressure T have occasionally 
found that just as l had deter mined the pressure 
there would be a sudden increase, running up 5 to 
20 millimeters. This 1 have concluded is due to a 
spasm of i he artery, causing sudden contraction - 

Miscellaneous Suggestions. When a resonator h =■ 
employed in connection, with an induction coil on 
the direct current and a mercury interrupter is 
used, if it is difficult or impossible to secure a steady 
spark iu the spark-gup of the resonator, iL is a R1 £T n 
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that the mercury in the interrupter is dirty and 
needs cleaning. 


With this same apparatus, the spark may he made 
sharper hy increasing the number of turns of wire 
in use in the coarse or primary coil of the resonator. 
This increases the size of the solenoid and conse¬ 
quently its induction This is true of any Gudin 
resonator having the sliding rod to regulate the 


size of the coarse coil. 


When using vacuum tubes care should be exer¬ 


cised i.o prevent the connecting cord from touch¬ 


ing the patient, as annoying sparks will result. It 
is almost impossible to find a cord so well insulated 


that the high frequency current will not soon find 
its way through. 

Diathermy. The fourth division of my classifi¬ 
cation of technique involves the methods known un¬ 
der the several terms, electro-coagulation, thermo¬ 
penetration, direct D ? Arsonval current and dia¬ 
thermy, The method of employment is given in 
Chapter XL 
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CHAPTER SEVEN. 

Special Vacuum Electrode Technique for Various 
Parts of the Body, Including Ear, Eye, Hose, 
Rectum and Prostate, Scalp, Throat, 

Urethra and Vagnia. 

In order to avoid unnecessary repetitions in Chap 
ter Vill, where particular diseases are considered, 
the method of using vacuum electrodes in treating 
various portions of the body h given herein, to¬ 
ff ether with, an idea of the scope of the treatment 
in diseases of these organs. 

Technique in Diseases of the Ear. In applying 
Ihe current, to the ear, as in catarrhal deafness, etc., 
a small vacuum electrode is employed, plain and in¬ 
sulated typos of which are shown in Figs. 20 and 21 ♦ 
These are used most conveniently in the author's 
movable socket handle, which enables the patient 
to sit comfortably with the hands against the cheat 
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the tube placed at such an angle in the handle that 
if is easily inserted into the car and the cord con¬ 
necting to the appa ratus hangs dear of the patienh 
See Fig, 45. 

It is certainly a great improvement over the old 
method, which required the patient to hold the 
handle almost at arm T s length. 

The electrode is placed in the ear and the maclimr- 
s tar ted with a minimum, of current. The strength 
is then Increased in accordance with the tolerance 
of the patient to the point where the "buzzing sound 
becomes annoying, or the fine sparks become too 
sharp. With the insulated tube, the sparks coming 
from loose contact with the external opening are 
avoided. A marked sensation of heat is noticed in 
the ear, and the best method of 1 regulating ihe 
length of treatment is to allow the tube to remain 
unr il this heat effect becomes a little im com for table, 
although 1 would never under any ordinary circum- 
stances, continue the treatment, longer than seven 
minutes. 

f designed a holder n few years ago which per¬ 
mitted treating both cars at the same time, but for 
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all ordinary conditions tlii& is scarcely necessary as 
the additional time required in treating the other 
ear where "both require treatment is not sufficient 
to interfere seriously. The conditions of the ear in 
which high frequency currents give the best results 
are catarrhal deafness; earache; tinnitus aurium, 



1'ig. — Don bit 1 Eyft Xiect rode. 


and chronic suppurative diseases (middle ear din 
eases)„ 

Special Technique in Treating the Eyes. For ap¬ 
plying high frequency currents to the eye, a double 
electrode is used, as Shown in Fig, 46. which is in¬ 
serted hi the handle and the socket bent so that the 
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pal lent may hold the handle against the body and 
thus steady ft, and at the same time beep the elec¬ 
trode fj] contact with the eyes, without taking anv 
chances of touching the cord connecting the. elec¬ 
trode to the high frequency apparatus. This h 
sit own in Fig, 47. The eyes are closed and the tithe 
tout in light but firm contact with the lida. The 
current is turned on after the tube is adjusted and 
is turned off before the electrode is removed, thus 
saving The patient from any spark. The dura 
firm of the application varies from three to ten 
minutes. If only one eye is affected, only one 
Lobe of the tube may be brought In contact with 
the eye and the other may extend out to one side 
of the head, or a special single eye tube may be 
used. Due of the other wuum tubes may be em¬ 
ployed in treating the eye and kept in motion bach 
and forth over the closed lid. or held in contact with 
it as preferred. This method with ft line spark has 
proved very effective in blepharitis. 

These currents are useful in atrophy of the oplfc 
nerve; catarrhal conditions of the eye; absorption 
of hemorrhagica; inflammation of the retina, and in 
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r on i icetiou with an to-condensation tor the ml ration 
of the blood pressure, they have given remarkable 
refluHs in glaucoma. Blepharitis, trachoma. iritis,, 
paralysis of the ocular muscles ? and cataract, 
other conditions in which they have been employed* 
jfasal Technique, The diseases of the nose that 
Eire specially suitable for treatment are all catarrhal 
conditions, including ozena {atrophic rhinitis), co¬ 
ryza, etc. Even in hay-fever it has proved useful. 
The small nasal tube (Fig, 48 or Fig. 21, No, 13) is 


” - MM •~ M '— ■« — 


Fig, 4S — One Form of Tube. 

introduced and the current, turned on very slowly* 
A mild current is all that is required ami the leu gilt 
of treatment varies from two or three to seven min 
mea. It makes very little difference whether tht, 
tulle is inserted in tlie straight or the movable 
socket handle. IF the upper or back part ol the 
nasal cavity is to be treated, a tube having an hisu 
laterl chamber to within possibly thr&U-*i 1 a " ! ‘ ' 

:: j a in oh or an in eh of the eiul is preferable U* du 
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non-insulated tube, In acute inflaimnatory condi¬ 
tion? Mic application of a vacuum electrode to the 
sides of the nose, externally, is advised.. 

Technique in Treatment of Kectum and Prostate. 
Irt treating the rectum for fissure, hemorrhoids, ca¬ 
tarrhal conditions, ete v the .insulated tube shown in 
Fig. 21., No. S 5 should he used. The nan-insulated 
tube is of mu eh Jess value for diseases above the 
sphincter- The rectal tube may be employed in 
treating the prostate, although the tube specially 
designed for the latter purpose is the one show in 
Fig, 21 j No -1, where the depression in the tube 
is supposed to be turned toward the anterior wall 
of the rectum, and receive into il a portion of the 
gland. My new spatulate tube used with one of the 
flat, surfaces toward the prostate gives a larger' 
eonLact surface, it being doubtful whether with the 
other tube the gland really ever fits into the depres¬ 
sion, Tn prosfatic diseases of all kinds, the high 
frequency current has proved most eiU callous* 
whether used ylone or in connection with some other 
modality. 

In treating both the rectum and the prostate. 
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■3 9 Treating tbs Scalp. 
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my special technique consists in placing the patient 
on one side in the Sims’ position with the knees 
we 11 dra wn up. The ele <s t rode is ] u bri< - at e<3 f ms erteti 
in tlic movable socket- handle and introduced into 
the rectum. The handle is then bent upwards i i 
contact with the body and the patient takes hold 
of the handle, time keeping i.lu: tube in place dur¬ 
ing the treatment. The duration of each treatment 
is seven minutes, and 1 he tube is inserted always 
before turning on the current and the latter turned 
off before the tube 5s removed. Treatment through 
the rectum is very effective in posterior urethritis 
also its diseases o.f the bladder Occasionally in vir- 
g i us it will l>c found desirable to treat uterine or 
vaginal conditions with the high frequency electrode 
in the rectum. The current penetrates surrounding 
structures to a tniwli greater ext cut than r>ne would 
suppose. 

The special technique for itching h given in Chap¬ 
ter VTH under Pruritis. 

Scalp Treatment, In treating the scalp, the body 
electrode, Fig. -19, is used. The electrode is moved 
rapidly back ami forth over the scalp, using a spark 
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of from ouv quarter to three-quarters of an inch or 
keeping tlio tube in light contact ■with the scalp. 
If too sharp a spark te used, the scalp will he 
mfcujc mh; c.[-i.uitmont and tiny gbres will lie touucl. 
llig-lt frequency currents are indicated in all discuses 
of t!ie scalp, in falling hair, and some years ago L 


Fig. *9a The Latest Scalp ‘Electrode, 


nsade the discovery J.ltat if employed for a 
length of time they ore capable of restoring [lie 
r hair. This will be specially considered 
111 umtptar VIII. The tube shown in Fk 
is used conveniently In treating the sckj 
equally as good as the body 
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resembling a band with glass fingers ia the latest. 
Tt is illustrated herewith. 

Throat Technique. The throat electrode is shown 
in Fig. 50, Any of the other electrodes may be 
used externally In acute inflammatory conditions 
of the throat the low vacuum tithe is prefer able. 
The tube may bo placed directly in contact with the 
mnonus membrane of the throat or a spark allowed 



to pass, according to the nature of the case. Sparks 
from the regular tube or from the figuration point 
have been employed to destroy follicles in pharyn¬ 
gitis or iit place of nitrate of silver cauterizations 
and the fulguration point has even been used in the 
removal o£ the tonsils. 

Urethral Technique, When employing glass 
sounds (Fig. 20, No. 5, or Fig. 21, No. 12) within 
the male urethra, the patient h placed upon his hack 
in l the operating table. Whether the knees are 
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flexed and the kgs drawn up depends somewhat 
upon the individual ease; ordinarily the legs are 
straight,- but slightly separated. 

The sterilized sound is lubricated and introduced 
in the same muuner that u steel sound would bo 
used, taking ears, however, not to use much force, 
on account of the possibility of breaking the tube. 
This lias happened occasionally, through a prying 
or sidewise motion, or through a sudden jerk. 

If the canal h too small to admit of the easy 
passag^ of the tube, at eel sounds are used first 10 
dilate the urethra to a sufficient size. 

In ease a stricture is present and the whole canal 
cannot be dilated sufficiently to allow the gla&> tube 
to pass the strict nre f then it is introduced as far as 
the stricture and the treatment given. On subse¬ 
quent days it will be found that the stricture gradu- 
ally disappears until finally the glass tube will pass 
by it, 

When the urethral tube Has been properly Insert¬ 
ed. the socket of the holder is slipped over it, and 
the handle bent back over the patient’s abdomen. 
The patient takes hold of it and thus steadies the 
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tube. In stricture lie is instructed to make steady 
downward pressure to keep the point oE the tube 
firmly in contact with the stricture.. The handle is 
connected to the machine and the current turned 
on. In this way the patient experiences no shock. 
The current is turned off before the sound is re¬ 
nt ore d, Duration of treatment* seven min utes. 

Do not forget that (.lie posterior urethra may be 
treated almost as thoroughly and with much leas 
pain, by introducing a tube into the rec.turn. 

Uterine and Vaginal Technique. High frequency 
currents are suitable in all catarrhal conditions 01 
uterus and vagina, including leucorrhea, cervicitis, 
endometritis, etc. They are extremely valuable iu 
specific vaginal diseases in conjunction with the 
usual method. Treatment through (he vagina is 
also indicated in diseases of the fallopian tubes and 
of the ovaries and in pelvic abscess and in adhe¬ 
sions. Low or medium vacuum tubes should be 
used in tile hitter diseases. 

The technique which I use in applying the cur¬ 
rent in the vagina, is as follows: The patient T s 
placed on her back with her feet in (he stirrups 
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and the lubricated tube in the author's movable 
socket holder la inserted, and then the handle is 
bent down to touch the table and the patient^ skirt-: 
folded over it, thus anchoring the tube and pre¬ 
venting it from slipping out A towel is then wrap¬ 
ped around the metal connection between the tube 
and handle to pie vent the latter from tipping aide- 
ways and thus giving the patient an uncomfortable 
spark. The cord connecting ■ tv ilk the generating 
apparatus passes out under one leg of the patient 
and care should be exercised to see that it does not 
come in contact with It, nor should it rest upon 
any metal which touches the patient., for if there 
be a defect in the insulation a sharp current will be 
communicated along the metal. After the tube is 
properly adjusted the current it turned on and 
allowed io pass for seven minutes, when it is turned 
off before removing the tube. In very acute oases, 
1 have not hesitated to give two or three treatments 
in a day until improvement took place* Ordinarily 
from one treatment i% day down to two or three 
treatments a week will prove satisfactory in sub¬ 
acute or chronic cases. The insulated vaginal tubu 
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should be used. It is shown in Fig. 21, No. 10. The 
prostatic tube also makes an excellent one fot 
vaginal use. and Fig. 27 shows my new spatulate 
(ubes, which admit of contact with a larger surface. 
Occasionally in treating diseases of the cervix, a 
small, electrode may be inserted with in the canal, 
taking care to insulate against contact with the 
metal speculum, if the latter is used, (An old-fash ^ 

M* fyi > J IT ,1*1 J Q 1 jn ri I Jfm «» * y* i 

b 

toned glass one is better.) In cancer, the fnlgun 
l ion tube may be used through the vagina to destroy 
the cancerous tissue* This may or may not require 
an anaesthetic. 

One authority packs the vagina with moistened 
gauze with a metal electrode in the center and thus 
carries the current to all contiguous parts. The 
D Arsonval current may he used in the vagina by 
this method. Direct I) Arson valuation is now 
known as diathermy. See Chapter XL 
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CHAPTER EIGHT. 

Practical High Frequency Therapy, Diseases Alpha¬ 
betically Arranged with the Technique 
to Be Employed. 

Explanatory.. In the following pages no special 
attempt Iras been made to distinguish between dis¬ 
eases in which the high frequency Current is the 
sole treatment required and those in which it is of 
temporary -value or useful merely as an adjunct 
to other methods ; therefore, including a disease in 
the list, does not imply that the author necessarily 
considers high frequency the only, or even the best, 
treatment for it. "Where he has a pronounced opin¬ 
ion, however* he has not hesitated to express it. 

To avoid frequent repetition, where auto-con den¬ 
tation is referred to, it is given according to the 
t echnique in Chapter YT - the same with fulguration, 
etc. Where special regional technique is advised. 
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as for the prositt.e, vagina, etc., the directions In 
Ohaptor VII art; to be followed unless otherwise 

indicated. 

"Where small Tesla no sis are used with the vacuum 
electrode, it should he re rue inhered that the current 
h sharper than that from Hlc Oudin or larger Tesla, 
aod shorter sparks must be used than the average 
stated, or the patient, will complain. 

Whore two spark den "tbs are given, for ex ample, 
one-quarter to one-half inch, the shorter would be 
for the machine giving a ’diot“ L spark and the 
longer for one giving a comparatively “cold spark. 

Bear in mind that this staring the strength of a 
vacuum electrode in terms of a certain length of 
spark does noi necessarily mean that the tube is 
held away from the surface so that a spark of tliat 
length actually passes, but means that enough cur¬ 
rent is passed through the electrode to make such a 
spark possible. Usually the tube is kept In con tael 
with the skin and where It is not it is so stated in 
the text,' 

In any of the eases calling- for the spark the fndi- 


(C) Jeff Behary 2019 


160 



EL Kill FRELJUENt C'JWtCMS 1R L 

rm;t spark may be used instead of the direct- Stic 
Chapter VI- 

VVhere general treatment with the vacuum elec- 
trode is given to take the place of auto-condensa¬ 
tion or auto-ft on d action. the treatment must be much 
In Tiger than that for a purely local effect. The aver¬ 
age duration of local vacuum tube treatments is 
, , 

from five to ten minutes; tor auto-condensation or 
an to-conduction, ten to thirty minutes, and for the 
general tube treatment referred to, from twenty to 
thirty minutes. 

A number of symptoms or conditions have been 
indexed for convenience as if separate diseases, such 
as paralysis, constipation, pruritis, etc. 

Insulated, tubes are preferable in treating the 
various orifices of the body, Tn general, limit oii- 
ftaial treatments to seven minutes to avoid possible 
bums.. 

In stating dose of auto-condensation I have em¬ 
ployed my new unit of measurement, the Eberh&rtp 
3 full discussion of which will be found under that 
heading in Chapter VI, It is based on IOO milli&m- 
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P^.re.8 imrfcr reading per minute to each E ? 000 volts 
of potential 

Til ore arc two types of apparatus employed, which 
1 will designate as Number One and Number Two. 
I wish to remain absolutely neutral on the question 
yf whether one type or the other is superior for 
auto-eo 11 d eusat io n. 

Type No.l* High voltage, low amperage, T as¬ 
sn me that the voltage is about 50,000. This is not. 
official however. TEie machine operates ordinarily 
at an average meter reading of 350 to 500. In 
using it I never try to crowd it above 500. and 
usually employ it at about 400. Where a larger 
dose is necessary I prefer to lengthen tire time, 
rather than increase the amperage. On the voltage 
stated the number of Eberharts per 100 milliampores 
is 50. 

Type No. 2. L ow voltage, high amperage, 1 as- 
sume. imofficially, the voltage to be about 25,000, 

average meter reading 700 to 1,000. 1 believe the 

' ’ :■■■ • . ...... 

majority of operators use it at about !,000. and Imre 
again I prefer lengthening the time in giving a 
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larger doss, rather than to crowd tile meter reading 
to a higher point, Based on 25.000 volts, the appa¬ 
ratus delivers 25 Eberharts to eadi 100 of meter 
reading, and although the voltage is one-half that, 
o t No. 1 P it is operated at twice the average met fit- 
reading, which leaves the time of treatment the 
same. 

The Toll owing tabic shows how the time coincides, 
tile average being about ten to fifteen minutes on 

i_ 

either to give 2*500 M. 


Ngl PtcrbafEE u&r 100 
Nfl. l No, 2 

Me tor RtMLiJinjj. 

No. J Nrt. 2 

No. LbejhurEs 
R«th types 

M::ii!Les fnr 

2,m F; 

Both, type-a 

50 

25 

2QQ 

400 

100 

25 

50 

25 

250 

500 

125 

20 

50 

25 

mo 

600 

150 

18,67 

50 

25 

o50 

700 

175 

14.2S 

50 

25 

400 

BOO 

200 

12.50 

50 

25 

150 

300 

225 

11,11 

50 

25 

500 

I r 000 

250 

10 

The 

manufacturer 

should state 

in his instruction* 


ioj' an to-condensation how many Eberharts per 100 
o f in etc r read big his ma eh in e p rod u cos, w h e u 11 1 e 
’Mil': in minutes is easily calculated. 

The average dose of auto-condensation is 2*500 
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Kberharis. but where satisfactory results are not 
shown after sis to ten treatments it is my custom to 
increase rlie dose to 3/750 t 5 MO or even 7,500 ILbev 
harts, doing so by lengthening the time. I first, 
lengthen the time to about one-bat./ more, and it 1 
results after another ten treatments tire not- as e.v- 
peeied, I increase to double the original time, and so 
on. In the following pages where the dosage U 
givers as 2,500 to 7.500 li, ; this method is intended 
to be followed. There is. generally speaking, no 
overdose of auto-eon den satiom therefore, eoitside;-- 
able latitude in dosage is allowed, only be sure 
fu id dos e on ough. The only eontra ■ in d ieatioi i s I eo d - 
ssder are high. temperature in the patient or a poise 
pressure of 20 or leas. Tn the first ins Lance T would 
stan. with about 1,000 to 1 r 25G E. and wait until 
the tim'd day before repeat ing r genorally increasing 
dose and frequency as patient, showed toleration, 
as indicated by a correspondingly smaller rise in 
temperature immediately fol llowing trei l tmeu L. 

In the latter ensc if patient was applying for first 
treatment, I would nor employ auto-condensation at 
all r but spinal sparks instead If patient had been 
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under treatment for high Mood pressure and pulse 
pressure went to 20 or below, !, would either stop 
the treatment for a few days or give, the small dose 
{'1,000 to 1,250 E.) f and if it still stayed ag low, I 
would abandon ante-condensation, even though the 
systolic blood pressure was still abnormally high. 

When the blood pressure of the patient is normal 
or below normal, auto-eon dentation generally would 
be contra-indicted, but in those eases where it is 
desired to use it for its effect in improving meta- 
bo) ism, the dose should average about 1,250 Eber- 
barts and should be given at a lew meter reading 
(200 to 250 for No, 1 ; 400 to 500 for No. 2), If this 
is shown to materially decrease the systolic bleed 
pressure, each treatment should be followed by 
sharp sparks to the patient's spine, for five minutes. 

Abscess. To prevent the formation of an abscess, 
the use of i\ low vacuum electrode is theoretically 
indicated, The intensity of current employed should 
be that capable of producing a spark of one-quarter 
to three-quarters of an inch, but in employing Ihu 
lube it should be kept in contact with the skin. Use 
enough current to get the effect of the beat goner- 
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nt Til, Du ration of treatment tpn to fifteen minutes, 
repeated daily or twice a day i£ ncce&sary. in those 
eji-ses whore an Eabseess already exists the high 
vacuum. tube is preferable, using the same intensity. 
Duration of treatment, seven to ten minutes.. High 
candle power ligths arc useful in connection with 
high frequency* 

Acne Rosacea (Red Nose)* To destroy the en¬ 
larged veins in this disease* the spark must be em¬ 
ployed to get a cauterizing action. For this the 
best method is to use the fulguration edeetrodc, regn» 
la ting the strength of spark in accordance with the 
toleration of the patient and treating from two nr 
three up to six or eight minutes at a sitting, accosti¬ 
ng to the amount of destruction required* A spark 
from one-quarter to one-half of an inch in length 
from any vacuum tribe may be employed in place 
of a figuration point With the killer, the treat¬ 
ments should not be repeated u±±Lll the effect of the 
Jirsr. has subsided,, which will average from six tn 
ten days. The X-ray in connection with the high 
frequency current, is indicated, but I believe carbon 
dioxide snow, first suggested for this purpose by 
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1U |>. is superior to either* and we nmal m st forges 
the curative effect of electrolysis. 

Acne Valgaris {I J impies). Onc of the best fields 
for the employment of. high, frequency is in this form 

of acini* It is used preferably in conjunction with 

the X ray 3 and with this combination a cure should 
be effected in practically every case. The vacuum 
lube is used for the high frequency application, 
the so-called body tube, Fig. 51, being that ordi¬ 
narily employed, and a sufficient amount of current 
passed through the apparatus to produce a spark of 
one-quarter to three quarters of an inch. The tube, 
however, is not raised from the skin, but kept. Lu 
light contact with it, dusting oil talcum powder il 
the Lube sticks to the skin, or else treating through 
a single thickness of cloth, as through a handker¬ 
chief. In. place of the body tube, i have found rlmr 
any of the glass vacuum tubes ending in a vacuum 
not less than an inch in diameter may be employed 
as easily' as the body tube. For instance, the pros 
1 fi tic tube, Fig. 21, No, 11. makes an excellent elec¬ 
trode for treatment of the face, because the edges 
surround big the depression on the surface oi the 
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t alac enable tKe operator r.o get a better contact, 
nbout the nose or oilier sharp angles than is possible 
with the body tube. The tube is kept moving rap¬ 
idly back and forth over the surface anti is not 
allowed to remain stationary oyer any point: Lately 
I have made eon skier able use oi the indirect spark 
with the patient on the auto-condensation pad. If 
the treatment is given in connection with I ho X-rav 

V 1 

the duration of the high frequency treatment should 
be from three to five minutes, but if given alone, a 
treatment of seven to twelve minutes h indicated. 
Treatments may he given three to six times a week 
with the high frequency, but not more than three 
seven-minute treatments per week with the .X-ray. 

T3ie high, frequency X-ray tube proves very satis¬ 
factory for the treatment of acne, as little penetra¬ 
tion is required. Where pustules are forming, J have 
found it advantageous to raise the tube for fifteen 
to thirty seconds and apply for that length of dmc 
0 reasonably sharp spark. This often aborts the 
pustules, and even if it does not, will Limit their 

size* I do 3 io 1 approve of deep lancing of pustules 

a 

■J 
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on account of the consequent scarring When 
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yellow head appears on the pustule it should he 
opened with a sterilised needle- and then instead 
of using pressure to evacuate the contents, the shaft 
of the needle should be passed across the pustule, 
which will remove all of the pus that is ready, with¬ 
out bruising the tissues and extending the focus 
of infection. 

Where scars are already present there is no more 
efficient application for them than a sharp spark 
from the glass electrode, or a very mild spark from 
the fulgnration point may be employed. 

Actinomycosis (Ray Fungus). In this disease the 
high frequency spark is employed as an adjunct to 
the X-ray. The spark should be from one-quarter 
1:o three-quarters of an inch in length, according to 
the toleration of the patient, providing the vacuum 
tube is used. If the fulguration point is employed, 
a shorter spark is required. Three treatments per 
week. 

Adenitis, Cervical (See Tuberculosis of Glands). 

Adhesions. Where pelvic or other adhesions fob 
low operations or inflammatory conditions, the high 
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frequency current will be useful. The vacuum. Uibc 
is employed, using an intensity capable o£ producing 
.'i one-half inch spark and keeping- Hie tube in light 
eon tacit with the abdominal wall, passing batik and 

forth over tFic area involved for from seven to ten 

■ 

tntiiul.es. In pelvic adhesions, the use of the vacuum 
electrode in the vagina in connection with the sur¬ 
face application will hasten results. Mechanical 
vibration is advised in connection. 

Albuminuria '(Nephritis; Brightv Disease) Bene¬ 
fit in these diseases has been obtained from the 
application of high frequency currents. The best 
method is the use of mMo condensation, ^.500 to 
7,500 E. per day, in connection with the use of a 
vacuum tube over the region of the kidneys There 
have been many reports of the disappearance of the 
albumen following this method of treatment, i have 
myself seen both albumen and casts disappear, but 
do not wish to be understood as making the stsu-: j - 
hl cut that this treatment will eure "Bright’s Disease. 
That it is of sufficient value to warrant its employ¬ 
ment, if possible, in every case, is my firm belie!. 
particularly in eases where high blood pressure cs- 
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Ists, Tills is always live ca&( j irt el ironic interstitial 
nephritis, aa high pressure in. the renal artery is 
apparently the primary cause of the disease. (See 
Arteriosclerosis.) Auto-con dens a ti on in these oases 
will lower the blood pressure anil by relieving the 
pressure in the kidney* the strain is taken off the 
tittering tubules and the result- is at least beneficial 
even if not necessarily curative. High frequency in 
this disease must be considered solely as an adjunct 
to our usual routine treatment and should not be 
looked upon as taking the place of these measures. 

Alcoholism. Use of the vacuum tube over the 
spine, solar plexus and to the extremities in connec¬ 
tion with other means to overcome the effects of 
alcoholism, has been advised by 3 everal operators. 
H the blood pressure is high, the spinal application 
would be contra-i cidioated and auto-condensation or 
auto-eon duct i on should he substituted. The latter 
forms arc also specially sedative where nervous 
excitement is present. (Sec Drug Addictions.) 

Alopecia (Loss of Hair). Where baldness occurs 
as ;i result of faulty nutrition, the high frequency 
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current naturally suggests itself as an ideal reiniidy. 

The applications are made with the vacuum tube, 

using cither the tuba shown in Fig. 51 or that in Fig. 

21 T No. 11, Sufficient current is to be ^ent through 

the apparatus to make it possible to draw a spark n £ 

from one-quarter to three quarters of an inch. A 

ease being treated with the spark from a portable 

outfit is shown hi. Fig. 52. The tube is ordinarily hi 

light contact with the scalp, but occasionally may be 

■ 

raised slightly, giving a short but rather intense 
spark. It. is to be kept moving about over the scalp, 
for from Jive to ten in nudes at a treatment, Tf too 
sharp a spark is employed, the scalp will become 
sore and tiny little places will appear where it has 
exerted an escharoi.ro effect. To get the best results 
a daily treatment is advised, and two short treat¬ 
ments per day would not be too much. In connec¬ 
tion with the high frequency a few moments' use 
of the vibrator is strongly advised. In Alopecia 
Areata f the X-ray is employed in connection with 
the high frequency current, using a medium or high 
vacuum. The scalp is particularly sensitive to thr 
X-ray. 
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l/ -—Treating Alopecia (Lloyd). 
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Amenorrhea, That the high frequency current 
when applied through the vagina sometimes has an 
enmimenagogue effect has been noted by several 
Authors. I have occasionally observed the same ef¬ 
fect, altJ j oi j gh I c aimot recoueiI o this act.ion with the 
benefieial results we obtain from the same current 
in menorrhagia and metrorrhagia; conditions which 
are precisely opposite. As the current determines ' 
an increased amount of blood to the area treated, its 
employment in absence of the menses would appear 
reasonable. The technique is the use of the insu¬ 
lated vaginal tube for seven minutes, three to six 
times a week, and in connection therewith, the ap- 
plication of a spark to the lower part of the spine 
for from three to six minutes. Another method is to 
use the hi-polar Tesla treatment with one pole over 
the sacrum and the other over the tubes ; two or 
three times a week. 

In those cases that result from anemia, the gen¬ 
eral effect on metabolism of auto-condensation will 
cal3 for its employment, 2,500 to 7*500 E. three to 
six times per week. Mechanical vibration is very 
effective in amenorrhea, and should he employed ill 
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connection. In virgin^ where the menstrual f un ™, 
lion is Irregular, a small tube, such as shown in Fig. 
20. No. 4, may be employed, or tli« treatment given 
through the rectum with the insulated tube shown 
in Fig. 21. No.8. Ozone inhalations will still further 
assist in those eases caused by anemia. 

Anemia and Chlorosis. As high frequency cur¬ 
rents increase the oxygenation of the blood, thereby 
increasing both the reduction of oxyhemoglobin and 
also the number of red corpuscles and the percent¬ 
age of hemoglobin, their fenployment in anemia, eg- 

■ 1 

pc dally of the chlorotic type, is quite as effective 
as iron tonics, and at the same time does not inter¬ 
fere with the joint use of the latter. The method of 
administering the current is by auto-condensation. 
If the blood pressure is normal or above, give 2^500 
to 7,500 E. three to six times per week. It" the blood 
pressure h below norma) give IjOOfl to 1.250 M with 
meter reading about 250 Cor low amperage machines, 
and 500 for high amperage outfits. 

Ozone inhalations are clearly indicated and arc 
of the ill most value in these cases. In one of my 
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cases Hie percentage of hemoglobin increased from 
thirty per tent to eighty per cent in eight weeks. 
In tra-muscular injections of iron solutions are ad¬ 
vised . 

Aneurism. Auto-condensation, 2,500 to 5,000 E_, 
three to six times per week gives relief, bill is, of 
course, not curative. Under no circumstances should 
the vacuum electrode be employed locally over the 
aneurism. 

•1 

Appendicitis, Catarrhal, in catarrhal appendi¬ 
citis, the vacuum tube has been employed locally, 
using a tube capable of emitting a one-Iouvth or 
one half inch spark, keep Lug it moving in contact 
with the skin over the region o£ the appendix. Both 
the monopolar application from the resonator or 
Tesla, and the hi-polar Tesla current have been em¬ 
ployed. In the latter ease, the other poLc is placed 
over the lumbar region, nr grounded by attachment 
to gas or water pipe. It is my opinion that appendi¬ 
citis, in any form, is a disease which high frequency 
operators should not trifle with, but tarn over to 
their surgical friends. 
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Arteriosclerosis and High Blood Pressure. Arte- 
riosc-tei^sis is a disease that is of the utmost im¬ 
portance 1 , because it is the primary condition which 
results in so many diseases of kidneys, liver, heart 
y.ud brain T which we are accustomed to classify ac¬ 
cording Lo the organ more particularly affected. 
Arteriosclerosis, formerly looked upon as the herit¬ 
age of old age, is now very common and greatly on 
the increase because of our present mode of life with 
its strenuous efforts to gratify ambition; its ex¬ 
cesses and indiscretions in eating, drinking, etc. To¬ 
day there arc many men young in years whose arter¬ 
ies are those of the octogenarian and forecast the 
probability of a sudden termination of their useful¬ 
ness. 

The most prominent and persistent symptom of 
arteriosclerosis is high blood pressure. The circu¬ 
latory system may be compared to an electrical 
plant, in which the hearl is the central station or 
dynamo and must necessarily have a pressure suffi¬ 
cient to overcome the resistance in the eircui'. 
Therefore, we have the pressure deer easing in the 
arteries* less in the capillaries, and still decreasing 
as the veins grow larger. Thus; we have the coin 
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pi c ui round of the circulation^ the blood following 
tlie rule of water and o£ electricity and flowing from 
a higher to a lower pressure. Normal pressure of 
the blood m the arteries is sufficient to support, a 
perpendicular column of mercury of from 110 to 120 
millimeters Tjl arteriosclerosis it. sometimes in- 

■ j u . ” - ■. i_ .• :-*■ i-i> >!■» . - *. "" ■-■! ■*,•.*.* .• ■ • —1 ■- ■ ■ .v. m “ ..vr-V- •*.'"" 

creases to over 300. 

The disease is usually divided into the functional 
and organic stages. The first would be the stage 
previous to tlie real hardening of the arteries and 
the latter that in which structural change's actually 
had occurred. 

m i’r. p J • • - • 

in the functional stage there comes to be present 
a contracted condition of the artery) producing 
thereby increased tension and raising lhe blood pres¬ 
sure. At this time this is the result of irritation 
and spasm on l he part of the muscular fibres and no 
actual degeneration or permanent change in structure 
has appeared. Thus the disease develops gradually 
and without any particularly noticeable or ahum lug 
early symptoms.. The theory is that toxins in the 
blood first cause irritation, then contraction or spasm 
of the arteries, which may be intermittent, bul be- 
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r 01 m 1 a more or less steady contraction* increasing 
the pressure by narrowing the caliber of the artery 
ami finally attaining 1 the permanent changes of the 
second sifige. The causes producing the original 
irritation are gout, nric add. lead poisoning, syphilis, 
diabetes, excesses or abuses in eating, drinking, to¬ 
bacco, etc. There is faulty conversion of food prod¬ 
ucts into living cells with Failure to properly dimi¬ 
ll ate poisons from tin? system and the absorption of 
the products of imperfect intestinal digestion (auto 
into xi eat ion). 

OF the errors in diet, the most common k the con- 
sumption of too much nitrogenous food, especially 
red meats and substances rich in p rote ids. Other 
causes of arteriosclerosis are worry; prolonged men¬ 
ial or muscular strain, and the after cfleets of in¬ 
fectious diseases. Although more common after the 
age of forty, no period of life is exernjd ; eases oc¬ 
curring at the ages of eight, fifteen and twenty- 
eight years being on record. Whatever the tre&i- 
mc.nl undertaken for the disease, there must neces¬ 
sarily he a regulation of habits to overcome the 
causes stated above The diet should be simple, ah 
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alcoholic beverages tabooed j tobacco should be pro¬ 
hibited 6v used, sparingly, Milk or buttermilk arc 
allowed, especially the buttermilk made with lactic 
acid ferments. Red meats arc to be eaten sparingly, 
but plenty of vegetables are advised. 

There has been a tendency on the part of many 
physicians toward the partial or complete elimina¬ 
tion of salt from, the diet. The individual should 
fake his time, and avoid all worry, haste and exile¬ 
ment* In addition, strict attention should be given 
to personal hygiene and regular but moderate exer¬ 
cise, baths, etc. It lias been shown experimentally 
that in a normal subject, the blood pressure may be 
raised from five to ten millimeters by taking a cup 
of beef broth. Therefore, the necessity for curtail¬ 
ing the amount <ii red meat is apparent. 

One of tmr Chicago millionaires consulted two 
celebrated German specialists, Dr. G-rodel of Nau¬ 
heim and Dr r Vogel of Eras. The directions given 
by each were almost identical* and 1 herewith give 
the combined list: 

: r V-j • ?! El) rtc I 

"Two cigars daily, separately. (Coffee, three- 
fourths milk, or deb a fa. Chocolate. No tea, No 
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Turkish baths, Swimming all right. Htnm.back 
riding:; slow horse. Slow golf. Aukimobillng al' 
rigid. No stairs,' no strain; no hurry. Eat coarse 
graham bread like Nauheim. Never over-eat, it 
kills! No sweets* No cabbage, fresli bread or foods 

causing flatulence. Champagne and wines do the 

. 

same (cause flatulence}* Eat lightly and more often 
if.' necessary/' 

Although high blood pressure is the rcil,e if the 
heart- is dilated and there is n tendency to dropsy 
and congestion* there may be a low blood pressure. 
In these cases It is necessary to he sure of the pulse 
pressure, (See Chapter VI under 4 ‘Taking IHood 
Pressure."} The most important and constant 
symptom, however, is high blood pressure. In Figs, 
44 and 44a the process of taking the blood pressure 
is il 1 us 1 rated (For the technique of taking f.he 
blood pressure, see Chapter YL) 

The electrical treatment of arteriosclerosis is the 
nse of the high frequency current by auto-conduc- 
tion or by auto-eondelation. The preliminary dose 
is 2,600 E., and it should be given daily in the begin* 
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ning. ami less than three treatments a week at the 
stiiT’?; jiro useless. 

As the blood pressure approaches normal the 
treatments may be reduced to three a week, then to 
twice a week., and if there is no tendency to a rise 
in pressure, then once a week. ;V treatment every 
week or two should be maintained for some time 
in order to he feu re of the permanency of results. 
It is not enough to force the pressure down and 
then suddenly abandon all treatment. It will re¬ 
quire on an average about 40 to 50 treatments to 
bring the pressure from 200 down to 140 or under, 
or to the point ‘where only one treatment a week is 
needed. 

The pressure is taken before giving the treatment 
ei ad if taken after shows an average reduction of 
about 10 to 12 millimeters. In ;l few hours the pres¬ 
sure is hack nearly to where it was before, the net 
reduction being from one-haIf to two millimeters, 
according to the individual and the degree of pres¬ 
sure. When the pressure is over 200 I expect to get 
a net reduction of two millimeters for each treat - 
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mout, Between -00 and 160 I look for an average of 
one and one-half points, while below 160 it will be 
from, one down to one-half millimeter. In some 
eases it goes down steadily for 10 or 15 points, and 
then remains stationary for .a week or two, a]id then 
down another series. 

Dr. John Ritter of Chicago has shown that the 

blood pressure, like the pulse, varies with the posi- 

— 

tion of the patient, whether standing, sitting or 
lying down.; Therefore* it should be taken oi- sub¬ 
sequent occasions with the patient in the same posi 
tion. 

It should not be taken too often, say, once a week, 
as otherwise the gain Is not specially noticeable 

Occasionally, just as the pulse had been cut off 
by the pressure on the brachial artery and T had 
noted I he systolic reading, the pressure would go 
up five, ten or twenty millimeters. This T have at¬ 
tributed to a spasm. taking place in the brachial 
artery from too frequent taking of the pressure. 

At the end of £en treatments, if the blood r rf - K 
sure is not reducing in accordance with the rate 
given above I me reuse the length of the treatments. 
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about, one-half (3,750 E.), Inar do not increase the 
meter readings. After another ten treatments, it the 
reduction is insufficient, I lengthen the time to twice 
the original (making 5,000 E,), and so T keep 
crowding the dose until 1 get results or convince 
myself that it is impossible. Many operators fail 
because afraid to push the dose. 

. Vjl- 

When taking the pressure, take both systolic and 
diastolic, and note their difference, pulse pressure. 

In these eases we arc only interested, as a rule, 
in low pulse pressure, and this should never remain 
long under 20, II It does we have carried auto-con¬ 
densation as far as It will do any go oil, and it must 
be stopped, as further treatment will entirely dis¬ 
turb compensation and endanger the patient. 

Ordinarily the systolic and diastolic pressures go 
down simultaneously,- though not always ihe same 
number of millimeters- Occasionally tli£ systolic 
goes down faster than the diastolic until the pulse 
pressure reaches 20. T then lessen the dose to 1,000 or 
1,250 E. ? or skip a treatment or two, and if after 
lids it remains at 20, or possibly goes down to 18, 1 
stop the treatment altogether, whether the systolic 
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i s 1 1 <>wn to normal or not:, and iisno 11 v gi v e scime 
sharp sparks to spine to raise the systolic, uml 
thereby also the pulse pressure, until the latter h 
above 20. 

1 have met with occasional cases in which no 
benefit or only a very temporary reduction followed 
the use of auto-condensation. 

Increased determination of blood to the rtit face 
ol the body lowers the blood pressure and T con¬ 
versely, driving the blood from the surface, raises it. 
Therefore, any remedy that increases peripheral cir- 
dilation lowers the blood pressure. In addition to 
the drugs employed for this purpose may be men¬ 
tioned electric light baths* oxygen baths, etc. In 
advanced oases care should be exercised not l o re¬ 
duce the blood pressure too rapidly at first. 

We must not lose sight of the fact that either 
auto-condensation or auto-conduction, it" capable of 
lowering blood press are, is equally capab le of pre¬ 
venting the development of arteriosclerosis when 
employed at the first sign of increased pressure, fn 
brief, the effects of old age may be discounted. 

T voice Lhe view of many authorities when I state 
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that a man pftM forty, who is under considerable 
strain or carrying a heavy load in Ins business or 
profession, and who finds difficulty at times in con¬ 
centrating his attention, awakens in the morning 
more tired than when he went, to bed; has occasional 
spells of dizziness or light-headedness, or notices 
occasional tingling or numbness in the extremities, 
owes it to himself to ascertain whether or not these 
symptoms are pointing toward the development of 
arteriosclerosis. If his fears prove groundless, well 
and good; but if evidences of arterial involvement 
are present, they will be discovered m time to pre¬ 
vent their untoward effects. 

Articular Jtheumatism (See Rheumatism), 
Asthenopia. Use the body electrode carrying a 
spark of from, one-fourth to th roe-fourths of an inch, 
according to the sensitiveness of the patient, and 
keep the tube at full sparking distance- Pass it 
rapidly up and down the spine for three minuf.es. 

TS - is treatment is satisfactorily applied through 
some layers oi clothing, as lhe latter insure a defi¬ 
nite spark length„ In women the corset should be 
removed if any ate els iirn whore they will he charged. 
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by the current, If a chain is worn around the neck 
it should be taken off. 

Follow tiie spinal treatment by an application of 
lhe same tube to tlie back of the head arid neck For 
three minutes longer, then over the eyes for two or 
three minutes, keeping it in contact with the skits. 
Finally use the double eye tube, Fig, 6, for three 
minutes. Three to six treatments per week. 

Ozone inhalations and vibration are useful ad¬ 
juncts. 

Asthma. The treatment of asthma may he by 
vacuum tube applications over the chest or by plac¬ 
ing a diaphragm so that a powerful effleuve or fine 
sparks will fall upon the chest. 

The vacuum tube should be used with as sharp a 
spark iis the patient will permit and is conveniently 
applied through the underclothing. 

Mechanical vibration is especially useful in con¬ 
nection with high frequency, 

Direct J_> ’Arsonval application with one sponge to 
the back and the other moved back and forth over 
the chest; i?; another method. Daily treatments oJ 
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j! limit ten miimteg 1 duration. A cure si urn 1.1 not tie 
exported. 

Ataxia (See Locomotor Ataxia). 

Atonic Dilatation of the Stomach, In this disease 

we .have complete relaxation of the motor fibres of 

• - 

the stomach and the treatment must be that which 
will cause them to actually contract and regain their 
normal tone. The first eases treated by high fre- 

.1 , 

queney were those reported by Chisholm Williams. 
He employed l he vacuum tube for five minutes lo¬ 
cally over the stomach, followed by an to-condensa¬ 
tion for ten minutes This treatment was repeated 

daily. In one ca.se a cure resulted in six weeks, 

- 

This author a lso reported results in seventeen esses 
treated by Dr a. Crohie and Bokcnham. Tim re- 
sulU were proved by skiagraphs. 

One method that has been used in treating I his 
disease has been to localize the effects of auto-con¬ 
densation by using the metal electrode and placing 
a piece of plate glass between the electrode and ihe 
stomach area. The plate glass Is the di-elaetrie. The 
cite trod e cor responds In one layer of condenser* and 
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rise gastric .area to the other, thus obtaining the 
e ff e c 1 o f au t o-e on d onsation . 

I have found general auto-condensation treat¬ 
ments (2,500 to 7,500 E.) were entirely satisfactory 
for this disease often combining with a mechanical 
vibration. The sinusoidal current has proved of 
essentially equal value- While applying the general 
auto-condensation on the conch, it is possible to 
draw sparks from the body with the vacuum tube 
locally over (he stomach at the same time with 
benefit. Tile foregoing treatment is equally effect 
ivc in atony of the stomach when dilatation is not 
present. 

Atrophic Rhinitis (Sec Ozena), 

Atrophy of the Optic Nerve, The method of treat¬ 
ing this disease with high frequency currents lias 
been by the use of the eye electrode, single or double, 
as required, the same being held in eon fact with the 
dosed eyelid and the current allowed to pass for 
from five to ten minutes. The current is of a 
strength just short of producing painful sparks on 
: I ! e lid. In p3a.ee of the eye electrode, 1 have used 
the form shown In Fig. 21, No. U f using a current 
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"j„][11 j ^v^iild not fj0 Cfl pable of producing a spark of 
more than on c-sixtcenth of an inch, and keeping it. 
In tight contact with the lid while it is passed back 
and forth for several minutes- Another author &ugs 
gests at the same: time an application with a 
stronger current, keeping live tube in loo si: contact 
with the skin over the temple for about the same 
length of time. Daily treatments are advised. 
Baldness (See Alopecia), 

Barber's Itch (See Sycosis). 

Bladder Disease (See Cystitis), 

Bladder* Papilloma of. See technique under Ful- 
guratlon, Chapter TL 

Blepharitis, In a large number of eases of ble¬ 
pharitis a cure has resulted from the use of a very 

p ■ i . i 

mild spark from the vacuum tube. Sometimes it has 
to he persisted in over a long period on account of a 
marked tendency to relapse. One ease referred to 
me by Dr. Rager which had resisted all of the usual 
routine treatment improved rapidly under three ap¬ 
plications a week of the high frequency current in 
connection with the high candle power light. Over 
sixty treatments were given, however, before tins 
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case was essentially cured, Vox treated 100 eases 
with no failures. 

The technique which T employ is m follows: T 
use the electrode shown in Fig 21, No. 11, with 
jEist enough current to produce a stinging sensation 
when applied to my own eyelid, the. fine spark from 
it h ei n g f re i n on e-t 1i s rl y -s eeo i \ d to one- si a 1 e d i t"l \ o f 
an inch length. T raise the upper lid by pressure 
with the thumb and apply this fine spark along the 
edge for two minutes, and then pull the lower lid 
down and do the some. Then while the patient 
closes the eye 1 pass the electrode over the whole 
surface of the lids for two or three minutes longer. 
A daily treatment is preferable* but three times a 
week will suffice. 

Blindness from Intra-Ocular Hemorrhage. In tins 
condition the current. is used to promote absorption, 
run] tis the blood pressure always high, there is au 

r 

indication for the me of auto-condensation or auto- 

con due lion for the purpose of reducing it, 

T report a most interacting ease which occurred in 
the wife of a Methodist clergyman. She became 
suddenly blind in the left eye and applied lo me tor 
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treatment, Not being an mini 1st I referred lit-r tn 
Pr. Good for diagnosis, and lie found on ex^mma- 
r.ion that a eon si dc r able hemorrhage had occurred 
thus obstructing the vision. An unfavorable prog¬ 
nosis was given. 1 treated the ease in the follow- 
i ng in an i l ei r: Th e pati cm’s "biood p rcss u re was 1 o (;i 
and there were abundant signs of arterlo^clerosig. so 
she was given first 2,0 00 Fiber harts on the an to-con¬ 
densation couch, after which the vacuum electrode 
(Mg. 21, No. 11.) was rubbed gently over the closed 
eyelids, temple and supra orbital region, using a 
mild current, capable of giving a slight stinging sen¬ 
sation when passing in loose contact with the skin. 
After this, very mild mechanical vibration was ap¬ 
plied through my fingertips to the closed eye for 
: lrirty to sixty seconds only. Daily treatments were 
given aud the result ■was little short, of marvelous. 
Inside of two weeks the sight returned to the eye 
and a few weeks later it was stronger than before 
the hemorrhage occurred, as the patient bad had 
some difficulty with Ibis eye for many years. 

Blood Pressure. See TTypertension (High Blood 
Pressure), also Hypotension (Low Blood Pressure), 
an i J A rteri os<;1 ero sis. 

Boils (See hhirmietdosis). 

Brachial Neuritis (Sec Neuritis), 
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Brain Fag, ^Brain Fag T “ has nmne to represent. 

■ 

a condition just one step removed from complete 
nervous prostration. It i» common in business men 
especially where too close attention to business har; 

Im.c 11 accompanied by too little exerrisc. The favor¬ 
ite prescription has been it complete change of scene, 

f 

such as a sea voyage. This treatment is not always 
possible. and much may bo accomplished by the nsr 
of high frequency currents, ozone. and mechanical 
vibration 

The nature of tli^ high frequency treatments 
should be in accordance with the patient s blood 
pressure. If the blood pressure U high, an l o-eoi iden¬ 
tic n or auto-con duet ion is clearly indicated, and 
TuOO hi 5 t OtK3 E. should be applied daily, or even 
\wiu e a 1 1 ay if ihe case is urgecit_ Fo] Iowin g T hIs, 
the vacuum tube with :;t spark just strong enough 
to have a good tonic effect should be applied to 
the forehead over the eyes and to the back of the 
head and neck, The patient will nearly always com¬ 
plain of pain in the back of the neck. The pain so 
common in neurasthenia. 

I.n many of these cases the Mood pressure is below 
normal and in these the use of auto-condensation or 
auto-conduct ion is distmely contra-indicated- In 
stead there should he the application of -sharp 
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siparks, say 01m 1 half inch or more in length, up and 
down rhe spine for four or five mini if eg, then oyi^s 1 
the abdomhmT region for throe minutes more, finish - 
mg with the application over the eyes and back of 
th 1? neck, as out]in oil above. 

In all canes* two or throe minutes’ inhalation of 

■ - 

ozone after the high frequency treatment is desir¬ 
able or if possible the patient should install an ozone 
machine in his office anti also in his sleeping room 
so that he is constantly breathing air charged with 
a large amount of ozone. (See Chapter IX,'■ When 
the blood pressure is low a mi Ed stimulating appli 
cation of mec h 911 i ea! \ i braf ion a 3 011 g rh e whnLe sp in 0 
is indicated, dwelling somewhat longer over the 
hack of the neck. 

Bronchial Asthma. (See Astlnna.) 

Bronchitis. High frequency currents arc useful 
in acute bronchitis but dm*instances usually render 
tliem un avai I aide. lf„ however, the physician Jms a 
portable high frequency out fit and there is electricity 
in the patient’s room, he will find that a reasonably 
si l a r p & p ark ov0r 1 he cheat a 1 u 1 back. until 1 1 1 ev 
are well reddened, will give relief, this treatment 
may he repeated every hour until a sufficient mod¬ 
eration of congest3 mi is obtained. 

An ozone generator should he placed in the room 
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to ozonize the air. This is really more important 
than the high frequency application 

In chronic bronchitis the vacuum tube may hr n^d 
over lhe chest and back, as in (he acute form or a 
shower of fine sparks or the effleuve from tin;- t y m 
phragm may be employed, first over the chest and 
then over the back or else the patient placed between 
the diaphragm, of a double resonator. 

At the present time in conn notion with the vacuum 
tube application general an to-condensation is em¬ 
ployed f 2,500 E,} or it may be applied locally ac- 
cor (ling to the 1 * PI ate -;gl ass m n 1 h o A ’ ' d escri b ed i 11 
Chapter VT_ Here ozone is again clearly indicated, 
Hie preferable method being oisomzation of the air 
in the room where the patient sleeps or works; this 
being superior to the temporary administration of 
o^onc in (he physician s office, T realm cuts should 
he given daily at first, gradually dropping to two 
or three times a week. 

Callouses Callosities of all kinls. including corns, 
^re treated by the application of sharp high, fre¬ 
quency sparks; either from glass or metal electrodes 
or by means of the regular f nig oration poinL 
bans tic fill g oration is preferable. 

Cancer, (Sec Careinoma.) 

Canities. (See Gray flair.) 
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Carbuncle, In treating eavbimnleH rhe. high j r , . 

queiii-y currents art awed as au inlj unci to the X ray 

rt ”’’ i, ent sJioi.il .;i be aunt through the 
cuirtb to t lire ft fourths 

o tootact 
hack: and forth 

over it for lon or fifteen minutes. Tf 


F £ j-t—Cancer Truatefl l.i v Fulgumtion. Three YTecJcs* 
Titme Between S-ueecaaivc Pictures, 


«n appreciable differentia in the pain and promote 
”ipcni-j)g of the carbuncle. 

- JJ essep; where suppuration Jl?ik already occurred 
ilie progress of the cawr may be hastened by the 
f*&mc technique. 

Carcinoma (Cancer) . The best treatment for can- 


(C) Jeff Behary 2019 


197 

















r 


L. 



(C) Jeff Behary 2019 


198 









































[{JCH FKtgtrENCY CLTltS.F'HT9 VM 

cer is the use oJ' the £ ray in connection with sur- 
j?(.Ty r I .Mil iti many instances benefit is obtained from 
tL it" 1 loe.id itsr of high frequency sparks. The pres¬ 
ent method of ntiltariigj' these spark& k by means of 
caustic fnlgnraiiou. {Sec Chapter VI.) Anars 
tkesia mil? lu: necessary. 

In Fig, 53 k shown a ea&ci of cancer treated by 
Ur. Carreras by falgimLtiem, a small portable cod 
bring employed. The middle picture was taken 
three weeks after com men ring treatment ami the 
right hand picture in another three weeks, 

'K5 

Cataract. lit the early stages of cataract- benefit 
may be expected from r.he high frequency current 
in a reasonable percentage of cases. 

It is applied according- to the eye technique given 
in Chapter VI.I, Five minute daily treatmanta with 
nol too great an intensity of current; rube in con¬ 
tact with closed lids. 

Catarrh of Bladder. (See Cystitis-) 

Catarrh of Bowels. [See Colitis and Enteritis.) 

Catarrh of Nose H (See NasaT Catarrh : also Ozena.) 

Catarrh of Womb. (Sec Endometritis; also Cer- 

■■ 

vicitk.) 

Cellulitis, The red vacuum is preferable in treat¬ 
ing celltiiitk. After freely incising the parts to 
establish drainage, apply wet dressings and then use 
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ti»r m&m?. cmmat though a fe^ - 
fivo to asven minutest, repeating froqiwmsk 
Occasionally in an early stage tlle -jp^tJon of 
t!l " high frequency in ennumion willi }1 . hip], eiL]1(11|l 

P° wer li " !,f >l '»r ari,f -st tlie progress of liie trouble 
but if it does nor do so quickly, the above mol i 10 j 
is advised. 

In 111 is instance the current is merely an adjunct 
to our usual methods. 

Cerebral Hemorrhage. Dr. L. M. Bowes, who has 
liiul a wide experience in these cases, states: 

The prophylaxis consists in treating the underly- 
mg cause arteriosclerosis, nephritis, chronic also- 

holism or syphilis -which is described under the 
proper heading. 

VUieii there are prodromal indications of hem¬ 
orrhage -headaeh.es or dizziness, in one whose ait,or- 

lm are . haih] * t0 paiieDt should U 

plar'i.-CL in bed with the he«d raised and feet lowered. 

.r; hypet'tenstioiij auto■■condeD^ation or addo- 
eonduettan is indicated,. 

fnive a brisk purgative, followed b,v an enema, 
During the attack Lite patient should be kept ab*o- 
in the position given above* with an ice-cap 
ou the head and heat applied to the gttremities, 

I h.0. baths should be absolutely forbidden. 

Mm- alisorption of the extra vasated blood is pro- 
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1 noted by t Iie 11se of anto-eoiidensation nr nuto ■ eo n- 
dnetioiu combined with the use of small doses of 
the iodides- 

For the paralysis the treatment should lie the 
same as outlined under the heading of paralysis, re- 
member jug that only the weak muse lea should be 
r r ew i e< t. IF the fit.ro n g m usd os a r e t re a t e d t he co w- 
U'actions are liable to be increased. 

Cervical Adenitis, (See Tuberculosis of Glands). 

Cervicitis. In inflammation of tin; imt.'k of the 
womb, with or without hyperplasia, the use ^ the 
high frequency current through the vagina, is very 
effective. 

The insulated vaginal tube Ls employed and care 
is taken to be sure that it is in contact with the cer¬ 
vix, Seven minute treatment*, daily or every other 
day, using a current strength that would be capable 
of producing n one-half or three fourths inch spark 
ii the tube were not in contact with the body. 

A small tube, such as the nasal tube* ECia J he 
inserted in the neck of the womb in cases accom¬ 
panied by relaxation, where the mouth of ibe uterus 
is open. This tube must not come in contact with a 
timt&i speculum or it wiil charge it with Lhe eurrenf- 
lt must be insulated with rubber or sufficient dry 
gauze. A glass sp ecu him of the old-fashioned tubu¬ 
lar type if, preferable. The dire el D'Arsonval eur- 
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rex d (diathermy ) T is- also n$*ful in ibis disease 
(See Chapter XL,} 

Where the cervix is considerably enlarged me- 
ehauEeal vibration is advised , 1 Jia.v& devised a ui cr¬ 

ime vfbratode which is very convenient and. service¬ 
able i t i t re a 1 i n g tl i esc e aaes, 1 tecause Mi e v ib r a ti on s 
may he limited to tLie desired area. It consists of » 
flexible uterine sound with a section of rubber tub¬ 
ing between it aad the attachment to the vibrator 
i o pr e vent it ] i d ne f o r c o b e mg used. an <1 a ppli ear ion 
is merle directly to the cervix through an ordinary 
s peon In m. 

Chancroid may be treated with the spark from tiro 
vacuum tube or by caustic fulgoration, Oue treat¬ 
ment should .yutlicb and is superior to acid cauter¬ 
ization Take care not to apply too long. One- 
half to one minute is usually sufficient. Sometimes 
I place the vacuum tube over the chancroid with 
two or three layers of gflussc between, thus utiliz¬ 
ing short but rather thick sparks-. In this instance 
keep iil oonmet for five minutes and repeat in eight 
to twelve hours, The ozone spray nil I hasten a 
cure. 

Where a soft cl nine re exists just within the 
in ear. us. treatment by in vims of the end of an 
urethral electrode is extremely satis factory lor u [*- 
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part'll t rea-nons. Treat far seven mi mites m:i\ w- 
pe-ai twice a day in the start. 

Chilblains i Use a vat mum tube with a current 
strength capable of producing ;j quarter nr half 
inoli spark f but Keep the electrode in contae: with 
the skiiu It. may be hold steadily over the chilblain 
or moved slowly about as desired. Treat for ten 
minutes or tin til relief h manifest ami repeat daily 
or every other day until cured. 

In connect ion the soaking of the foot in a strong 

r 

solution of acetate of zinc (tablespeonful to the 
quart':- is advised, 

I:' a porcelain boiy .1 is used the high frequency 
e c ee [ vod c■ m ay b e p I &e e d i 11 r h e solnti on a f L er th e 
man u c r of n sin g the fa. rad i e e u v r en t. 

Chloasma, (-See Moles. Moth-patches, etc.) 
Chlorosis. (See Anemia and Chlorosis,) 

Chorea, In chorea general treatment with a sharp 
stimulating spark to the spine, abdomen and ex 
t remitieSj taking about 15 minutes for the treatment 
so 1 d r- ■ ■ p ea j i n g daily or e ve ry ot 1i e j r i hi y. is ad v i sed - 
Auto-eondensation alone, or in connection with, 
the foregoing, is indicated; also mechanical vi¬ 
bration and ozone. 

Chronic Ulcers. Use at first, a sharp spark from 
Hi- vacuum tube to got a stimulating effect, which 
!- Jiot only locally germicidal, but also converts ike 
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chronic condition into an acute cun- which will herd 
readily, Afterguards treat through two or three 
I <1 vers of ginuse, with a tube in con tact r capable of 
giving a quarter-inch spark. 

Pulguraf ion, with mild spark may be employed. 

Cicatrices, (Wee Bears,) 

Cold Extremities, I have included this symptom 
because it is so common and because the high fre¬ 
quency is really an ideal treatment for the condition. 

Vacuum tube applications to die extremities to 
the production of redness give an immediate result. 

In order that it may have a permanent effect, a 
tonic dose along the spine and over the abdomen 
is advised; rho treatments to be repeated three times 
a week. 

Diathermy is also .indicated. (See Chapter XT.) 

Colitis, (Inflammation of colon, mucous colitis.) 
Titts is a condition which lias not yielded io ordinary 
me 1 hods, but which has proved singularly amenable 
to the high i : rec \ ue i i ey cur ren i. 

Several methods of employing it have been almost 
equally effectual. They are; 

1. The vacuum tube with a current intensity 
capable of emitting a half or three-quarter inch 
upark may be passed lightly over the bowel area, 
'■■ilbei .ji contact with the skin oi J through the under- 
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do filing Duration, fifteen minutes. Itepeat daily 
until iinprovcniftiit Lakes place, and tFieri continue 
three times a week Until cured. 

2, The Ted a current or the direct 11 1 Arson y a] 
(diathermy) applied with one electrode over the 
bowel and ihe other in the rect um . 

a. Aido-comleiisariori, either general nr local or 
by the “plate-glass" method. (See Chapter VT.) 
Teii or .fifteen minute treatments daily or every 
other day. 

Auto-eondcnsation may be combined with any of 
the other forms. It is my preference. 2,500 E. daily. 

Constipation. 1 believe mechanical vibration and 
the sinusoidal current are superior to high frequency 
in these eases, but the latter may be jused ad¬ 
vantageously* 

A vacuum tube application over the abdomen Is 
indicated. The lower the frequency the more effect¬ 
ive the treatment. 

For this reason treatment with the small Tesla 
'W"ls is especially satisfactory; also the use of pulsa¬ 
tory currents, (tube attached to one pole of X-ray 
coil). 

Considerable current should be passing through 
ihe tube, averaging an intensity capable of deliv- 
oring a spark of from one-ball to one inch, but 
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taking cart* to kc-ep the d|ctrocle in close contjkct 
tviTli the abdomen and thereby avoid any sparking, 

Ten minutes daily is advised first later dropping 
to two or three times a week. 

.Another method is to use the Tesla current ov 
tli e d i ree t- D ‘A rson vai (di a 1 h e r m y j wi tli one id v e- 
t v o d e o ] i t ] i.c a b d omen (s 1 at ioi ia j -y o r m.o ved nbo 111 
and the other in The rectum. Local auto-eondensa 
tion commends Itself and the author’s 0 ‘Arsonval 
surging given with a pad or metal electrode over 
abdomen f will give motor effects. 

Co rival es cenc-e. J n co n val es een c e i 1i e gen era I t o> i i c 
effect ol‘ auto-coil deiiS at ion 2500 E,. or a mildlv stim- 
ulating vacuum tube spark Lo the whole body will 
e J d the patient in regaining strength. 

Oorneal Opacify, Applications are made with the 
eye tube lb rough the closed lids or may bo made 
directly to the cornea, taking care to have perfect 
decimal contact. TFiree r o ten minutes ar a. treat- 
i non 1. I ! req \ i e n tly re |leafed. 

Corns. (See Oa Homes.) 

Coryaa. For cold in the head a Ion vacuum tube 
carrying enough current tu produce a half inch 
^PrLfk is rubbed over rhe outside of the nose, along 
the Stcpra-orbital region, aim sides of the face* 
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Ozone. :s inhaled directly from contact with the 
t et be or by means of an inhaler. 

Intra-nasal application with the nasal electrode 
(SW Figs, ISO and 21) is aha advised. 

Two or three treatments a daj may be employed 
if necessary, 

Cystitis. Tile effect of vacuum tub ft treat mom 

... 

through fhft rectum or urethra is. remarkable in 
i jj dans it; a ! ian of t h 0 I A adder . 

In one cast* where many clots of blood were peas 
inp wit h the urine, and had been doing so for sortie 
days, ft was greatly lessened after the first treai- 
menl and entirely disappeared after the second, 
J ln i urethra was too - sensitive to admit the sound 
. 11 d 1 h e l r e at m ei 1 1 w as a d m ini s.tered per re etnm. 

‘iln. 1 technique for urethral or rectal applications 
will be found in Chapter YJX 

A seven minute treatment is 'd veil .hdl v at first 

o 

tun I then every ot her day. Two treatments a day 
may be employed if the physician thinks best. It is 
remarkable how fast the urine clears tip irr nearly 
idS of these eases. 

In acute eases 1 always use the rectal technique 
bn I in of cl chTonie eases I alternate with the 

urethral method. In women the vagiufll technique 
is used. 
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Local treatment over the bladder with Lht body 
in hi 1 ; i:- : also beneficial, or din I hen Lite current* with 
electrode in rectum and pad over bladder. A H- 
poEar Tesla treatment- may he given in the stunn 
m Miner. 

Dan draff. (Be e S e b or rhea.) 

Deafness. In catarrhal den In ess the high fre¬ 
quency current In cm meet ion with mechanical vibra- 
tion will yield remarkable results in nine I y per cent 
of tTie eases, (rsated. Not that it may be expected t.o 
cure so large a per cent ■ but the degree of improve¬ 
ment will be so marked that both physician and 
patient will be well satisfied. The car tube is used 
as on(1 ined under car tcdmiquc in Ohaprev VII, 1 he 
duration of the treatment being from two to seven 
minutes according to the toleration of the patient- 
Ihe current must not be too sharp. 

The sensation of heat will become so marked that 
the patie; 1 1 wi 11 te11 yo 11 wl> c n to stop. Tf he does 
not. do ii ol carry the seance he von d seven minutes, 
for either ear. 

Two treatments a day are not too many in the 
start, but this is seldom practicable and we nmst 
content ourselves with from three to six per week, 

Diabetes. In the earlier use of high frequency 

currents we were confronted by a variety of reports 

* 
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regarding I lie effects venoKK of this treatment in din., 
hetes, h i s i. even those who gave adverse opinions 
concerning the disappearance of sugFir. admitted 
tEiat there was improvement m the patient. ? s “sfcnsc 
of well be in" 

I am willing to put my self squarely an roeor-sl 
as b-Moving auto-condensation lo be the best single 
remedy we have for diabetes, Find befit of all it dons 
not prevent us from using at tha same time Fill of 
ihe other measures which experience ,ha& shown us 

■ 1 r •.,* ■ ’• • -r 

to be valuable. 

In my iirat eases I used auto-oondensat.icm without 

altering patient’s diet, or prescribing any internal 

treatment ?n order fo determine exactly how much 

■* 

reliance might be placed on this method. Ail sped- 
mens of urine were sent to a reputable laboratory 
for examination so that no personal wish mi gib in¬ 
fluence my judgment of results. 

In one of these eases the sngur and ad accom¬ 
panying symptoms disappeared in tin- incredible 
time of six weeks. (There was six per cent of sugar 
in the beginning). Three to six mouths has born 
more nearly the average Lime required. The sugai 
lias not disappeared in every case, hut in no case 
has there no! hr on a perceptible decrioi.se in amount 
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and a general improvement where the treatment 
lashed over two months. 

One ease died in four weeks, only ten treatments 
being given. The acetone increased and I predicted 
death within two week*. A sudden and decided 
increase in acetone or its appearance when none has 
been present. I regard cm an unfavorable sign us¬ 
ually indicating a fatal termination within two or 
three weeks. 

One of my worst cases where the patient could 
-scarcely get to the of lice For treatment made such 
a sternly improvement that in five months the sugar 
had dropped from seven and a half per cent to one 
and ihree-tenths per cent. In- had resumed work ami 
was gaining rap idly in weight, and I was absolutely 
sure & complete cure would result, when he died 
suddenly. The cause wan apparently the result of 
ini excess in drinking (which had been forbidden), 
raising t he blood pressure to the point of rupturing 
i>ne of the arteries hi the brain. 

Treatments should be given daily at first, starting 
vjUj 2-500 h.. and if improvement J* not manifest 
within a week increasing to twite flint amount or 
GVeu i noiv i T Tite only exception is where rher-* is 
au advaueed case of arterio,sclerosis with marked 
hypertrophy «£ the heart to us do. when tin* bloutl 
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prepare should not he diminished too rapidly. 

When improvement is pronounced, decrease tin- 
Hose and treat three times a week. 

J n ex it mi. n i ri g 11 1 e u r in e the total ; 11 a ount for 
twenty-four hours must be collected find measured 
and a specimen from this examined ; otherwise a 
t e st fo r ill e pe r e en t.a go o I' sug a r ivi 11 he v ft 1 uciess, 
for if half a dozen separate sped mens are examined 
in n day, there will be given an equal variety of 


percentages. 

As diabetes is apparently a disease resulting fro so 
disturbed or impaired metabolism it is entirely rea¬ 
sonable to expect benefit from the ad ministry, lieu of 
a uto-eo n d e ii nation. 

1 do not enforce a rigid diet, but a regulated one. 

Other operators have employed in place of the 
auto-condensation a vueuiim tube spark over the 
abdominal area. Many find the X-ray of decided 
value, exposing over the liver. 

Diarrhea. One author says, “ After preliminary 
treatment of the canal or being assured that no 
foreign matter remains in it, apply tonic dosage 
oi high frequency current over the region of the 
solar p bet ns, stomach, ini. estines, liver and spinal 
nerves. 1 1 note tbal he advises csse 1 i1iaiIy the snmc 

in cl hod For constipation. 
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A* cases 3f diarrhea, aqtnu under tie treat- 
mem of the elect ro^ therapist I am not able to give 
m definite opinion, but would think a prolonged but 
aoothing treatment over the abdominal organs pref- 
e rah le - In 1 1 f b i t i ve v ib rat i on T k no \ v t o be e ffecti v e 
mill would advise it in eon junction. 

Drug Addictions. In drug habits I have found 
more benefit from vibration than from high Ire- 
tpieutsy cuiTents, but the latter may be used eon- 
jointly. In alcoholism, a sharp stimulating spark 
over liver, solar plexus and fifth to ninth dorsal 
spinal centers, is advised; also auto-con dens ation 
2500 E. repeated three to six times per week, pro¬ 
vide 1 cl blood-pressure is high. (It Is usually.) 

I) the cocaine habit, use mild vacuum tube treat¬ 
ment to soles, of feet- and to arms and legs to the 
point of marked reddening. If blood-pressure is 
Low use stimulating sparks 1o the spine ; if high give 
an to-con-din nation. In morphine or opium users 
give sharp stimulating spark over liver and solar 
plexus, with auto-condensation or spinal sparks ac¬ 
cording lo whether the blood-pressure is high or 
low. 

i i ah of these habits treat- insomnia., constipafion 
or *A ; i*v accompanying symptoms as advised under 
i hotsc headings. 
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Dupuytren's Contraction. For Hit* contrac^im] oj 
12i»■■ fascia in 1.ki■ palm of tlic hand known, under th s 
name, high frequency currents have been stieecsFi- 
fully used by Herdmani 

A nto-conduction or auto-eon demotion, 2500 E, 
three to six times per week with vacuum tube 
sparks locally for Eve mi mites. Mechanical vibra¬ 
tion indicat.ecL 

Dyspepsia. The technique to be followed is essen¬ 
tially that, outlined under atonic dilatation of die 
stomach. The best treatment is auto-condensation, 
2500 to 50U0 E. daily. It may be employed locally 
by the ' 1 plat e - glass ‘ : metho d (see Cl 3 ftp \ er VI). 
thus making it- possible to utilise the small coils for 
the purpose. D* Arson val surgiugs (see Chapter 
VI) are of equal value. 

Vacuum tube applications over stomach and solar 
plexus are advised if auto-condensation is not avail¬ 
able. The general tonic effect of ozone inJualfirii jils 
or of ozonizing the air of room or office, makers it a 
Useful adjunct. 

Earache. This symptom is frequently relieve cl by 
r -lit application of the ear tube using a mi hi current 
lor from lliret Lo seven minutes* the benefit. being 
apparently clue to the heat evolved. 
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A. ■ oilier met hod has been the use of a fiat dee- 
Irode over tin: mastoid. 

Ear Diseases, The principal ..1 iseasea of the ear 
which are ben eh I" ed by Tii^h Frequency currents are - 

V 

catarrhal deafness, tinnitus aurium, and chitmic 
in id die ear affections. The method of treating each 
of these is given under its appropriate heading. 

Eoserna. in the treatment of eczema the li igli fre¬ 
quency is an invaluable adjunct to the X-ray, but 
may be used independently of it with successful re- 
sult'S. This disease reacts to the X-ray very quickly 
so that care must he used in the number and length 
of exposures. The high frequency is applied aoeord- 
i t i.«r to the techidqu.e described in Chapter \'f nnder 
skin diseases, where the body lube or the In he shown 
in Pig. 21, No. 31. is used with a sufficient amounl 
of current to produce n spark from one-fourth to 
three-fourths of an inch in length, but during the 
greater part of the treatment it is kept in light con¬ 
tact with the surface, or- the IreatmeBt is applied 
through a layer of gauze. 

Where there is intense itching it is found tliai 
raising the tube ro produce a moderately sharp 
spark proves quickly effective and is very agreeable 
U> the patient. Afe with the X ray we must hr eare- 
i'nl rind not treat the too long itc one setting. 
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From two or three to eight minute* daily or thrn- 
limes ft week is advised; the shorter treatments 
s h on Id be gi v e j i w h i?n its eri u i. co nm 1 et; o 11 v i t h j h e 
X-ray. One of the high frequency X-ray tubes made 
to hold and apply to the surface in a manner simi¬ 
lar to that of i he ordinary vacuum, tube would vm 
doubted 1> he especially satisfactory in these castes 
An okqilo spray (see Chapter IX) is recommended 
when available. 

Enlarged Prostate, {Bee Prostatic Diseases.) 

Endometritis. Treat same as cervicitis. 

Enteritis. In enteritis of a chronic character high 
1 1 'equency currents may he expected to benefit in 
the same way that they benefit- fill catarrhal condi¬ 
tions. In acute forms there is a question whether 
the current is of sufficient value to warrant- its em¬ 
ployment when there are -so many other agencies 
of equal or greater effectiveness ihftl are more easily 
resorted to. 

Th e trea 1 m v n t ad v j soi I wo u I d be t o nic applieat i ons 
over the abdomen with the vacuum E.ube and ;i mild 
spar lc : or hi cal auto-condensa lion, three to sex treat 
ujOIj t,s per week, of tea minutes each. 

Epididymitis. Ill acute forms ft vacuum elect rode 
ft l>P lie cl with mild current and held in contact 
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with the area involved the use of diathermy j & 
advised. Iu either case a ten-minute applh^ithm 
repealed in two or three hours until relief is ob 
taiiiciL In the chronic form 1 he same method in em¬ 
ployed. The treatments are then given daily or 
three times a .v er k. 

The X-ray is very effective in these eases, hut on 
account of its tendency U> produce sterility, it is 
sometime* objected to, The surround mg parts 
should be protected by a lead shield or the treat¬ 
ment may be applied through one of the narrow 
tubes or epoculnms connected with a tube shield, 

Iu my experience where there has been any coin 
sblevable inflammation of the epididymis, that side 
is already inactive,, and them is no special reason 
to \i ''.'S31ate about nsnig tho X ray. 

Epilepsy, The high frequency current in com Lee- 
linn with the X-ray has been used in treating epi¬ 
lepsy with a number of apparent on ms according 
to several authors. The method employed la the use 
of a medium or high vacuum X-ray tube, placed at 
ten inches and ns;ed for five or ten minutes, followed 
by vaeti ilia lube application over the brain, and a tong 
the spine for five minutes longer. Treat men t is re¬ 
peated three times a wcefe. 

It Is qiieflthmable tit my mind whether thOrO is 
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suflicienJ benefit in these ruses to warrant the use 
of the high frequency current. 

Epithelioma. In skin cancel- our host non qp er 
alive treatment is the X-ray, whether gen crated by 
high frequency apparatus or with the ordinary ina 
chine. The high frequency hi the To tun of Fulgm'a- 
fion is also effective in the great majority of eases. 
Even the use of a very sharp spark, aay three fourths 
of an inch in length from a vacuum tube, has proved 
successful, 

"Where the X-ray is used it has been my custom 
lo give three exposures per week, of front seven to 
twelve mirtutes f with a low or medium tube, fol¬ 
lowed by two or three minutes * application oi as 
sharp a spark from the vacuum tube as the patient 
would tolerate. 

* , 'jm, * ( y'* 

W r e also have in carbon dioxide snow an excellent 
remedy for these cases. After the glands have be¬ 
come involved tiie chance of cure by any method is 
greatly lessened: 

Erosions of the Cervix Uteri, Then* are treated 
with rlie vaginal Lobe, the Insulated form being 
used, according to the vaginal technique described 
in Chapitr VTT. tak mg care to bring Live tab? in 
contact with the* cervix . The treatment should last 
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f '»' Keveu and may l, e repeated « a < 1 y or 

ev^ry other day, us desired. Diallieriny h as h Bcn 
nsed in these esses, the patient holding a melnl 
electrode connected to the other pole. No treatment 
nil on 1 d b e g \ vei i d nri n g nn >1 a atru at i on . 

Exophthalmic Goitre. (Sec Goitre.J 

Eye Diseases The specialist will find the high 
frequency current a very -valuable ad.fuuel to ids 
armamentariavo. Fox, in 1907, reported one hun¬ 
dred cases of blepharitis marginalia treated without 
a single failure. My own experience, in this disease, 
dating back to 1903 will bear this out. Iritis, 
retinitis, atrophy of optic nerve, conjunctivitis, tra- 
dioma, glaucoma, incipient cataract, paralysis of 
ocular mnsdes, intro-ocular hemorrhage have all 
been treated by high frequency currents. The spe¬ 
cial technique For each oF these diseases is given 
i m d e r Mi e app rop ri ate h ea d \ n g, 

Pavufi. This condition which yields so nicely to 
! ie X-ray is also amenable t-n treatment by high 
1 rcquency. A spark is employed as sharp as the 
patient will tolerate for from three to five minutes, 
three times a week. 

Fissure (Anal). many reports of successful re¬ 
sults in anal fissure have been made that there 
■ L eems hi he no doubt of its efficauv. T| lists always 
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lxon my opinion that as muck benefit was derived 
from the stretching of tlif? parts as from the heal¬ 
ing eJiect of the current- The rectal vacuum tube 
is employed as directed in Chapter VII and a srt-pn 
minute treatment is given from three to si* ilmm 
per week. 

Flabby Erects* Tt is el aimed by Mon eh that a 
in mi hi r \ng app] leal ion wirh tlife vacuum tube to the 
ivhi xed ni|>|> 1 e of 1 he abby breast wil! iminedEatHy 
shew its beneficial effect. 

Frontal Sinusitis. {SS«e Sinusitis.) 

i 

Fnrtmculosig. In treating hoi is a mild spark from 
t he vacuum tube is ei ft pi o y • ■ d o ve r 11 m n ffe e ■ e d ar ea 
for ten cr fifteen m■mites. The rn.nitment imn be 
i'i peakd Iwq or ihreo times a day if operator finds 
it advisable. It is well to eirver a reasonable area 
surround’ng the boil in order to prevenl recur 
-eneos, if the boii is dineluiiAnother method 
is use the fulgura! :on point with a sharp spark 
for a few seconds. This frequently aborts a boil 
if employed in Hie early stamps. Operators using 
the Tesla coil have told nie that they obtain better 
result* when the patient is directly attached Uy 0110 
pole oi the machine and the grounded vacuum Lube 
or metal point held within a short distance of ll e 
surface treated, rims drawing rise sparks from the 
skin : indirect sparks). 

Open boils heal readily under an application of 
the ozone spray. 
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Gastritis* 'lsi chronic gastritis the high frequency 
treatment indicated is local or general an to- conden¬ 
sation, or the methods may be fallowed which are 
given under atonic dilatation of the stomach. 

Genito urinary Diseases, The g mi ito-urinary dis¬ 
eases m which those currents have proved useful 
include gonorrhea, gleet, prostatitis, cystitis, orchi¬ 
tis, stricture, etc. The directions for treatment will 
be f o und u r i d c r 11 1 cs c v aid on s h e a d j ri gs. 

Glaucoma. As this condition is usually associated 
v. iili high blood pressure as wdl as hypertension. in 
tJie eye-ball, the use of aulO-condensatton 2500 to 
■'500 E. daily to reduce blood pressure naturally 
suggests itself and u was for This reason that L r*st. 
employed high frequency currents. 

In conjunction with auto-condensation* 1 use the 
eye tube applied to the closed eye for five to eight 
Hi mutes, when a very mild spark is employed over 
Ihe eye lid. eye brow and n j Tuple with any flat but- 
faced vacuum electrode. 

I do not hud any record, of Mils condition navittg 
Iwci) previously treated by anyone else. There is, of 
coursej no reason to omit any of the customary reme¬ 
dies used in these caress The bene fir is noticed J?re- 
qii' ritly after a single treatment. 

Crlcet, There are two methods that t have found 
equally satisfactory in the treatment of dl Ionic pos 
11 ' :> r u rt ■ tb I'itiSi. T b e li rst is by empl ay in :. 3 11 1 o f IN e 
urethra] lube wit 1 1 Mis technique given in Chapter 
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yll h taking cave in the iut rodur+inn of the gins* 
sound noL co break it and set dom on . temilng 11 j e ?.i’eat- 
uienf over seven minutes at any one seance* The 
treat men ts may bo given daily or every other day. 

The second method is to treat through the rectum 
wi t h die rental o r pros tat 1 c tube ? wlii eh I have 'fo mid 
quite as effntd Eve, and much easier to employ and 
devoid of any danger from breaking of the tube. I 
have treated a large number of these cases, becin- 
iifug as far back mm 11)02, The early eases were 
treated in conjunction with the X-ray, but on ac¬ 
count of Hie risk in using the bitter, I have aban¬ 
doned it of late years and had high frequency cur 
rents even more effective. 

Cases ii re cured frequently in from ten to twenty 
! refitments; odeasiAially ii has taken more Hum 
twice 1 he lat.ter number. 

Goitre. In simple goitre the high frequency cur¬ 
rent is applied with the vacuum tube, using an m 
Uutsity eapa hie of p to due Eng* a b a IT or t! i re e-q i ifl t' ter- 
inch spa rk. 

The tube should bo kepi in light contact with I ho 
Surface of the skin, treating the sides oi the neck 
as -well as over the goitre itself. After live minutes 
of this treatment, raise rbc tube and use ns sharp a 
spark its the patient will permit for rwo or tEiree 
rrdnut.es. 

The X-ray is used always in eenveotroii with I it? 
high frequency rind ruechniiicfd vibration also. 
About Of it 1 bait: of Llle discs are cured. 



' ! 0 %> 
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III e soph thymic goitre the results are much betn 
than in simple goitre. 

The vacuum tube h einployed in the sam* Ir , aiirwj . 
followed by auto-condensation, 2500 E. X rnv . L[Lrl 
v : 3 1 !■ r;j lion reco u lh sen ded , 

Gonorrhea. In acnle gonorrhea in the male the. 
current b; markedly bermfiicaj. IF the eanal is not 
to o sens d tv e 11 1 e u ret ] l ivi I v a eum tu be m ay be us ed. 
but this is seldom possible, 

A method in vogue abroad is to wrap like penis 
e]i vet cotton or gauze and wrap lead or tin foil 
around it, vJ ids is connected to the resonator or to 
the Tesla coil, or used with direct D'Arsohyid cur¬ 
rent (d r a t h army). 

Another method is to use u glass tube containing 
boric acid solution and having *i metal bottom r i 
t,v hir-tk the cm meeting cord is attached. 

A daily treat mem should be given, and I have- not 
hesitated to give as many as throe in out day in 
si. instances. 

In the female tile vaginal tube is used or the 
vagina may be packed with moist gauze and a me¬ 
tallic eleclrrcle attached to the gauze., 

T hu*] methods of treatment may be: carried out in 
connection with the high frequency. 

In sub-acute or chronic forms the vacuum tube 
method is preferable in either sox. In men, treat 
11Lent through the rectum is effective. 

The precise action of high frequency in these cases 
is still in doubt. It may hr thr gqririTcidal effect of 
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the o^nnc liberated. or the i it crease cl lencqjcyt osis es¬ 
tablished, WiLh tubes ol high vibinm the chemical 
rays end l ted are entitled to credit, 

Gout, Auto eoiKbnisatioii or ant (^conduction k 
iiie high frequency treatment lor gout; as in elH dla- 
resulting from disturbed metabolism. The 
urine is f timid to have immediately an in creased 
f]inon 11 1 o f u]'ini, wb . i e the e>:eesalvc urie acid rapidly 
i le e re as l j s to it o rma 1.. 

3500 to 7500 B.- daily or three rimes a week h a 
proper dosage, A slight aggravation of pain may 
fee present after the few trea i ments, for which 
reason I sometimes start with a smaller dose and 
g radmill y inorca.se., 

No treatment* should he given during an acute 
attack. Arc light or electric light baths are bene 
filial in any stage, 

'Where the vacuum tube is applied in these casts, 
it should he kept, in close contact with the skin, 
avoiding all sparking. Indirect spark during auto 
condensation is very beneficial. 

Gray Hair. I discovered, accidentally, the action 
which' tliesc currents have in restoring the natural 
color to gray hair. This apparently is no! limited to 
p r 1 no at iire gr ay.] less. 

The. chief drawback to the treatment h that it 
may have to be kept up for months and months. 

Vibration of the scalp to aid in increasing nutri- 
t j fj n is desi ra hi e - ' Ph e high freq u e n ay r re a 11 n cn t cot i 
i pi vacuum tube applications. 
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'iV??** y'vi r 1 ci rItTrt :.‘.i •£?>>*--'u- v”®-'. ! 

From my origdnal article on this subject, paV 
hshed in Lhe American Jmu-xml of Clinical Medicine. 
November, 1909, I quote some paragraph* : 

,; As curly as 1902 i began using high frequency 
r:irirent.s> ustia 11y in coiiu e ct ion with vbration, hi th t > 

' nutt m cut c ■' vuri pus con<1 itk hus o f 1 hv gcaIp whnv 
Hie hair was thin or frilling out rapidly, 

' L V i hi ra <;i 0 si Vv afl e11 j. p I oyed 1 1er a use o £ l ts s t i mulat - 
ui£ effects cm I lie circulation, and high frequence 
‘-parks because of Ibis aaine beneficial iufluonee on 
the iiourbliriienl of the hair root*, and further on 
account of its germ-destroying action where bacteria 
were responsible for the falling hair, 

“The possibility rim* high frequency currents 
mi gill be useful in restoring the original color to 
gray hair did not occur to me. and had it done so I 
should have thought it impossible in consequence of 
the fact that these currents have been used com¬ 
mercial ly in bleaching flour and oliter substances. 

My first discovery of the ‘restorative r effect on 
gray hair came alio nr in fin a^ei denial manner- 

' ' E iv a>s [ t r c; at i n g a woma i i w h os e lias r \v&& fa 31 hag 
out very rapidly, employing both high frequency 
current and vibration. Her hair was very Mark, but 
--p ri 11 k ■e d o vei- j t e r 1 j u a d *\ err [ ] i re r- or f o ur dozei t 
gray bairn which wore especially conspicuous by con¬ 
trast. She asked mo it' it would do any harm to pnll 
out the white hairs:, ami I tub! her that aw long ay 
idle was lowing so much ls.ii"r. anyway, slit might as 
well pull out die objeetionribtf gray ones. 
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‘‘After about two months of treatment- the Vi air 
had practically ceased falling out and ! noticed that 
there were scarcely any gray hairs, i. thought she 
had been pulling them otii and said so. When she 
replied that she had been afraid to do this despite 
my permission, .1 said to her that the treatment must 
be restoring the color and proceeded to investigate. 
The finding of a lew hairs white at the upper end 
and dark for a varying distance next the scalp eon- 
vbirred me absolutely that my surmise was correct. 
Front that time on l have employed high frequency 
currents in all of these cases that have come under 
my care. 

“For a long time I believed that only in prema¬ 
turely gray hair any improvement could he ex¬ 
pected, but a recent case makes me think that if 
patient and physician are sufficiently persevering, 
results may be obtained in many instances where 
the gray hair is the natural result of advancing 
years. 

lt Tbe case referred to is one in which 1 have for 
somewhat over a year and a half bean treating a 
very stubborn ease of lupus, situated behind the left 
ear. The patient, a man in Ike fifties, has gray hair 
which can scarcely be called premature, 

* 4 The treatment, for several months consisted in 
an application of high frequency sparks six days a 
week, preceded every other day by exposure to the 
X-rays; and even now that the patient is nearly 
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vibrator and for three or four minutes thoroughly 
manage the scalp, stroking from tin: edge of the 
scalp inward toward the center of the crown nt' il e 
head, or else using short circular strokes and grad¬ 
ually passing from the margin to the center, Fol¬ 
lowing this, a glass vacuum tube is employed and 
passed rapidly hjnik and forth over the scalp for 
five mimit.es. with as sharp a spark as the patient 
can conveniently tolerate. This is usually one about 
one-half or three-fourLhs of an inch in length, Too 
sharp a spark might make the scalp sore and even 
have a slight caustic effect, which is to be avoided. 

li Daily treatments are the best. I employ a simi¬ 
lar technique in falling hair. Keeping the tube In 
loose Contact with, the scalp is equally effective. 113 

Grippe, (Influenza.) In connection with the usual 
medicinal treatment great benefit will be derived 
from the general application of the high frequency 
current and the inhalation of oeou£. 

Ozone is particularly valuable in these eases, es¬ 
pecially where the patient can. have an ozoidzer in 
the room. 

Otherwise inhalations by means of any of the sev¬ 
eral generators, or in default of one. the vacuum 
tubs held with the hand in contact with the vacuum 
will give a sufficient amount if brought near the 
nose. 

The general treatment is by tonic spark to spine 
and solar plexus; also mild treatment over eyes and 
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sides of nose* (Intra-nasal mil] special tube 15 ad¬ 
vised iu cor lain cases.) 

Hair, Falling, Hie vacuum lube applied as de< 
scribed under scalp technique in Chapter VTT. es ^ 
pod ally in eonjai^ctldn witli vibration, is very ef¬ 
fective where the hair is falling out. {See Alopecia ) 

Hay Fever. (Periodic Hyperesthetic Hhimtis.) 
Jinny reports have been made of the favorable in¬ 
ti Lten.ee of high frequency in these cases, Direct ap¬ 
plications to the nose with the nasal vacuum tube 
and mi Ed current, also using any suitable tube to 
stroke over the nose externally, as in nasal catarrh, 
is trie customary technique with tonic spinal treat¬ 
ment- or ant. 6 -condensation as indicated. 

Inhalations of ozone are of even greater import¬ 
ance or still better ozonizing the air of the room. 
The patient should be exmlned for enlarged tur¬ 
binates or nasal polypi and if found they should be 
removed. 

Tiie hyper esthetic areas hi the mucous membrane 
should be destroyed. Figuration sparks may bo 
used ior this purpose, although I see no advantage 
over customary -measures. 

Headaches t Frontal or congestive headaches are 
relieved by using the vacuum tube with an intensity 
capable of producing a half or three-quarter inch 
■-quirk and by passing the tube hack and forth over 
the scat of pain. 

Keep the tube in loose contact and prolong the 
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treatment until relief takes place, which win be five 
eight or occasionally ten minutes. 

Tnhibitive vibration in connection is advised, being 
fully as effective -is high frequency. 
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in Fig* 5A taken from my “Vibratory Technique 1 * 
r.iie areas wlier« headaches occur are outlined. This 
will be useful in suggesting the probable line of treat 
menL 

Headfl&InfS at A or B are congestive or frontal. 
At A they may come from errors in refraction; 
frontal sinus disease or nasal disease. Stomach dis¬ 
eases also frequently cause pain at A. Constipa¬ 
tion A-B. Decay of front teeth A-B. Anemia; en- 
domeiritis; bladder disease, C- Middle ear disease; 
throat disease; eye disease; decayed teeth, D-K 
Womb disease; spinal irritation; nervousness E. 
Ovarian refles pains usually at- C and E. Neuras- 
ijietiic bead aches involve the 1 molt of the neck. 

H eart Disease, One an t h o r says : £ 1 T csla currents 
arp o S’ten of great value in organic heart disease in 
assisting nature to establish compensation, fn later 
stages when compensation fails the current is pal¬ 
liative t.lvr r oi igh i t s act i on on th e va s a motor sy stern 
and its tendency to disperse dropsical effusion. ** 

Treatments arc given according to the Indications 
s}! ov i ] by 11 10 pa i i cut bl o o d pressu re. If f h e la l - 
ter is high auto-condensation Is called, for: if low 
sparks to the spine and soT&r plexus. 

Hemorrhoids. Outside of the use of fulgurat ion 
fo] the removal of hemorrhoids, I am not impressed 
vitli the value of high frequency currents in these 
ftasee r despite a number of favorable reports. Of 
course they are palliative and relief may result from 
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their treatment with the rental electrode as directed 
in Chapter YII, under Rectal Technique* 

For well-marked eases my advice is operation. 
Whether they are removed by the knife or scissors, 
or whether by the electro-cautery, or by fulguration 
sparks, is a matter for individual choice. 

I jo ea i anesthesia will suffice for fulfil ration in 
these cjiscs and the spark need not be a very long 
nor sharp one. More than one application may lie 
necessary. 

Herpes Zoster. (Shingles.}, Application oF the 
vacuum tube discharge to the eruption in herpes is 

serviceable in hastening a on re. 
The tube should Tie capable of delivering a quarter, 
half or three-quarter inch spark, but should be used 
in loose contact with the surface or through a layer 
or two of gaiiftc. Treatment should be applied to 
the nerves supplying the area. Repeat the appfica- 
tion daily as long as required. Two to four treat¬ 
ments. ordinarily are sufficient r 
Mechanical vibration advised mid opsone inhahi- 
tbms lor their tonic effect. 

High Blood Pressure. (.See Hypertension.) 
Hyperesth etic Rhinitis. (See Hay Fcvc r.) 
Hypertension. (High Blood Pressure.) This 
symptom is the moat common erne accompanying 
arteriosclerosis.,, and the technique of treatment iw 
given under that, heading. 

The technique of taking the blood pressure iV de¬ 
scribed in Chapter YT, 
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High blood pressure always Ralls for aid.Q-eondetL 
satkrn, or auto-conduction. It also contra-indicates 
llje application of sharp stimulating sparks t,o the 
spine, as these tend to raise it still more. 


Hypotension. (Low Blood Pressure*) In Mbs con¬ 
dition we have the opposite to the preceding head- 



Fig. n-in—Pcsrtfiblfi Outfit. 


ing, and the treatment indicated is sharp stimulat¬ 
ing s pa rks to M ] e S | hue aa j d a ol ar p 1 ex us, whi le auto- 
L-onei u ct i on or an to -osmdensa L ion i s t heorc t i e \ 1 1 ly 
mnitra-i'idh-atcd, alihough with low pressure it does 
not. seem necessarily to lower "i f depend mg on th^ 
puisc pressure (See Chapter VI)- 
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Hysteria. Many operators have reported success¬ 
ful results in hysteria, ^nto-eondeiisaticm should be 
rifled jf blood pressure is normal or above. 

II Lbe pressure is below normal, as is often the 
ease, sharp vacuum tubs sparks to spine and abdo¬ 
men are advised. 

Impetigo. Treat according to the technique given 
for acne vulgaris. 

Impotence. The method of treating this condi¬ 
tion is by means of the vacuum electrode. Use, the 
body or prostatic tube with enough current to pro¬ 
duce a spark one-quarter or oue-h;- If inch long or 
mere. 

Keep the tube in loose contact with the surface 
while it is passed back and forth over genitals, in¬ 
guinal arid bladder region and to the lower hull of 
the spine. 

V. T iih the spinal application raise the electrode lo 
get reasonably stimulating sparks. 

Sometimes a special electrode is used which takes 
in the genitals, or they may be immersed in boric 
acid solution or water in a ghass or porcelain vessel 
and one pole of the I ) 1 Arson val current (diather¬ 
mic) in contact with the Hu hi., while the other elec 
■.rode is in the patient’s hand or applied to his baek. 
Ten min utc treatments daily. Heetal applications 
for seven, minutes are often beneficial. 

Incontinence of Urine. (Tmuresis.) Apply a tmric 
sp;i!'k to the lower part of the spine and also over 
the bladder area. 
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Tit sheeted cases treatment through the rectum 
to in duett ee the neck of the bladder is desirable am j 
"'ere it not for the fact that these eases occur i„ 
children the methods outlined under cystitis would 
be indicated. 

Infantile Paralysis, (An 1: eri o r Po liomy el it is.) 

Theise Gases call for tht j daily application of Btimu- 
sparks to spine and over all of the paralyzed 
muscles. Use a spark one-fourth or one-half an inch 
in length, with body tube. 

Interrupted galvanism and vih ration are of equal 
value and should not be omitted. The tonic effect 
of auto-condensation makes it desirable. 

I) "Arsonval spgmgs (Bee Chapter VI), with the 
connection made directly to the ankle* when the legs 
are affected, is of marked benefit because of the mus¬ 
cular contractions produced. 

Influenza. (See Brlppe.) 

Insomnia. (Sleeplessness.) There are few eases 

insomnia Ihyt cannot be cured by high frequency 
cn r rent&_ 

The technique which I have found to be most- 
satisfactory has been the use of a vacuum tube with 
sufficient current to produce a quarter or half-inch 
spark, which is kept in Light contact with the back 
r, t ihe head and neck for about five minutes, followed 
Ijv three or four minutes’ application over tha eye¬ 
brows. 

After this auto-condensation, iJ5G0 bo 7500 E. I 
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always use vibration in corniest ion with high 
queney and ok one is indicated. 

Patients often fall asleep while taking auto-con¬ 
densation- in f;mt ? when using IVlIk method for other 
c-ouditons you will often find your patients asking 
what it is that makes them so sleepy. 

I have oored so many aggravated and severe ease:; 
of insomnia with these measures that T am inclined 
to believe there should ho no failures. 

One of the worst cases I have encountered was 
i hat. of a man who found it necessary, on account 
of the- sudden death or his brother, to work night 
after night until two or three o’clock in the morning 
in order to get through with his business. This and 
the shock of his brother’s death (lie was killed by 
a ear) caused such a state of mind and body that 
when it became possible for him to take plenty of 
Lime to sleep, it. was found that sleep was impossible. 

At the time I undertook his treatment all of the 
customary measures Imd been exhausted and power¬ 
ful narcotics only gave a transient respite; m short, 
grave fears for the man k mind were entertained, 

1 refused to take the ease unless the patient agreed 
to take daily treatments for six weeks. Tt was with¬ 
in three or four days of the end of this time before 
any improvement was manifest, but. the second course 
of treatments, covering the same length of time, en¬ 
tirely cured him. 

Intestinal Indigestion. With imperfect intestinal 
digestion we have indican present in the urine. 
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cure tliese case 71 ? 
atonic dilatation 


Auto-condensation, either general or local 

eases. Tlie technique outlined under 
0 :' the stomach is equally useful 
0 sinusoidal current also has cured many 

cases. 


Mg. ?Hb — Pligli Frequency X-ray Outfit. 


T he administration of amiable drugs does not eon 
■ bet in the least with the electrical treatment. The 
should be regulated care folly. 

Intra-ocular Hemorrhages. The high frequency 


r 
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current is applied through the eye electrode in con¬ 
tact with the closed lid for five minutes. 

The blood pressure is always high in these cases 
and calls for aute-condensai ion, 2500 t.o 7500 E. 
Dally treatments. 

Iritis, Treat ns outlined under eye technique. 
Chapter VTT. The current relievos the pain and re¬ 
duces the inflammation. 

In syphilitic iritis l have had especially satisfac¬ 
tory results in breaking up the adhesions which had 
formed. 

Keloid. Keloid may he destroyed by sharp sparks 
from the vacuum tube or caustic figuration, The 
X-ray should be used in connection with high fre¬ 
quency, 

Drs, Fratcr and Frater., Shreveport, La,, have re¬ 
ported remarkable results in one severe cs.se. 

Laryngitis, Tn the acute form the application of 
a vacuum electrode to the throat externally, for 
bve or ten minutes, stiller by loose contact or by a 
mild spark, will greatly aid the customary medical 
mearn. i res. Ozone in h alations a nd dinth er m y ad v i sed . 

Leucorrhea, The treatment is by means of the 
va gvi i, al v a cmi m i tihe a c cord i n g t.o the met hod on L- 
iitied in Chapter YII* 

Three to six treatments a week in connection with 
antiseptic and astringent douches will euro these 
eases. 

Tonic spinal sparks are advisable, frequently; also 

vibration. 


(C) Jeff Behary 2019 














- lS BURKHAHT’S MA.WUAt. OF 

Leukemia. Prior to 101Q T believed high frequency 
currents were contra-indicated in leukemia because 
i Fi ey in c re as erf I ei r eocytosis. 

Tim I still consider true of vacuum tube applies 
tions (except oriftcial j, but some experiments with 
auto-condensation have convinced me that in it -we 
have a. valuable aid in this disease, 25QQ E. h the 
dose. 

The following- ease of splenic leukemia in an caitv 

.u 

stage, as shown by the blood count al the beginning 
or the applications and again a short time later, is 
one of the arguments that won my advocacy of the 
treatment, 

January 29. 1910 > blood examination showed 3,360,- 
00G red cells (89%) ; hemoglobin, 60% ; white cells, 
9,o30 (135%;) ; color index. .9. Besides variations in 
the proportion of normal white cells there were many 
poikiloeytes and lj^'% of myelocytes. 

flonc 3, 1910. the red cells had increased to 4*200.- 
000 (GTjjfci).; hemoglobin, 90%; white cells, 7.360 
',100% ) ■ color index. 1, Poikilobytes and myelocytes 
entirely absent. 

T believe the X-ray is the hast remedy we possess 
in alternation with arsenic, and there is no reason 
why auto-con den soti.on should not be employed with 
both. 

Lichen Planus. Use a vacimm tube in loose con¬ 
tact with rhe lesion, following the general technique 
outlined under Skin Diseases in Chapter VL X-ray 
in connection. 
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Lichen rubra his yielded to the same treatment, 
as that for lichen planus. 

Li therein Gout,) 

Locomotor Ataxia. {Tabes Dorsalis.) Relief of 
pain and improvement in y l=l LI is accomplished in 
many eases of locomotor ataxia. I always employ 
heavy spinal vibration in connection with bijzh fre¬ 
quency- Apparent cures in occasional eases where 
even the pupillary reflex has returned has caused 
me to believe that we sometimes diagnose cases of 
multiple neuritis as tabes. 

J]i multiple neuritis we have absence oi' the knee- 
jerk, and if the nerves of rim eye were involved 
loss of pupillary reflex and diplopia might be pres¬ 
ent, which would apparently indicate locomotor 
ataxia, as the latter is the more frequently met with. 
This wonLd also account for eases in which no evi¬ 
dences of syphilitic Infection are obtainable. 

In genuine oases of tabes a cure need not be looked 
for by this or any other method that we are at pres¬ 
ent acquainted with,, but marked relief is not un¬ 
usual. 

i use as sharp sparks as the patient will tolerate, 
along the spine, over buttocks, abdomen and to the 
back of the legs, followed by ten or more minutes 
on the j±u to -condensation con ell or pad. _i50U K 

Anesthetic areas call tor short stimulating' appli¬ 
cations of the spark and also of mechanical vibra- 
lion, while hypereathetic places will call for pro- 
longed applications of mild sparks and vibration. 
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Daily treatments at first.; gradually decreasing to 
three times a 'week. 

Low Blood Pressure. (See Hypotension.) 

Lumbago, Immediate relict: follows the use of 
cither lit git frequency or vibration in this form of 
mil s e u t ar rkc urn ati sm . 
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Customarily T precede the high frequency with 
prolonged (inhibitive) vibration, but. the oMfr U of 
no importance. 

Loealimi auto-condensation is a good method to 
employ; also direct IVArson-vaiizatioil. that is, d Ha¬ 
th ermy. 

In an acute ease tire treatment may be repeated 
every three or four hours if necessary. In chronic 
e^ses three to sis treatments per week. The length 
of each treatment m regulated by the time required 
to a fiord relief. Do not stop until you do give 
relief* 

This may be ten minutes' on 1 it may he half an 
hour. 

The use of high candle power lamps producing a 
great deal of heal will be found effective in conjunc¬ 
tion with the above method. 

Lupus. In lupus the Pinson light, and the X-ray 
are probably superior to high frequency, but it has 
been so successful that it should be employed in con¬ 
nection with the X-ray, 

The technique consists in the use of a sharp spark 
to get its eschar otic effect. Caustic f it l gu ration mey 
be used, as this is essentially the action of a sharp 
vacuum tube spark. 

Nodules are successfully destroyed by this 
method. 

Rometimes It is desirable to keep a tube of con¬ 
siderable Intensity in light contact with the lupus 
instead of employing the sharp spark, 
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When figuration is employed await the result oE 
one treatment before another 13 given. 

When u short application of the spark 23 made 
It may be used after each X-ray treatment. 

The use of carbon dioxide snow is a quiet aod 
sat 1 sfa ctory me lb od of treat! ng hip us. 

Mastoiditis. (Mastoid abscess;) Ordinarily 1 
would consider it unwise to resort to arty method 
outside of surgery for mastoid abscess. 

.1 have succeeded in a few cases with the X-ray, 
and in a good many have employed the ray after 
operation, where the latter was not wholly success¬ 
ful and obtained excellent results and in these cases 
I made use also of the high frequency current in 
connection with the ray. 

A special tube for the mastoid Is illustrated in 
Fig. 22 (the upper tube). 

The following quotation from Strong is pertinent: 

"In a severe case of mastoid abscess with cerebral 
and pyemic symptoms, a vigorous thirty-minute 
treatment with the white-vacuum electrode applied 
externally and a metal electrode in the mouth of 
1 he patient, produced an absolute dispersion of the 
acute manifestations, the patient sleeping naturally 
inside of five hours. The next day the pus was whh- 
d["]Vi r n. and although cover-glass preparations 
showed countless numbers of streptococci and staph¬ 
ylococci, but a few scattered colonies were obtained 
m a. plate culture on nutrient gelatin," 

Menopause. High frequency currents are particu- 
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larly suited to alleviating the various nervous ajrmp- 
fonts that accompany change of life/’ 

The most satisfactory method is auto-condensation. 
2.500 E. three times a. week. 

In the absence of an auto-con dcnsati on coach 
ma kc application with^a mild spark along the spine; 
to the back of head and neck; and over, the 
abdominal organs, taking fifteen or Twenty minutes 
tor the treatment. 

Special symptoms that are present call for the 
treatment outlined under the appropriate heading, 
such as constipation, headache, eic. 

Menorrhagia, (Sett Metrorrhagia.) 

Metrorrhagia. Treatment of this condition has 
been successfully accomplished through the intro¬ 
duction of a. copper electrode into the cavity of the 
womb, protecting the vagina by means of a rubber 
tube. 

As these currents have shown an enuuenagogue 
effect it is to be presumed that their opposite action 
in this ease is due to the electrode being used within 
the uterus. 

The eases cited were reported by Fan chon- Y ill e- 
plce in the Bulletin of the French Electrical Society, 
February, 1905. 

The direct TVArsanval (diathermy) current seems 
beat suited to metrorrhagia or raenorrhagsa- 

Migraine, Temporary relief in “sick headache' 
may be obtained by prolonged treatment over the 
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seit of the pain, Which usually involves one-half ${ 
the head. 

U&c tube capable of producing a half f n- ihreei- 
quarter inch spark, but keep it in light contact with 
The surface* When treating through the hah\ ,in 
women it may be necessary to let the hair down 
or to reduce the strength of the current because the 

” .!*. • •. * • • > . ■■ , ‘ _ - , " . " " . • . “ T * “ . ■* - la, ’£■ .V* 

Thickness of the hair may cause too sharp a spark. 

Migraine is probably a toxic headache due L;o im¬ 
perfect metabolism {sub-oxidation}. This clearly 
indicates the advisability of auto-condensation. 

Long treatments, fifteen to twenty minutes or 
even longer, if during the attack ; if between attacks, 
fifteen minutes three times a week. Dose, 2.500 to 
7,000 E. or more. 

Moles, Moth Patches, Etc. Caustic fulguration is 
used for moles or moth patches (chloasma}. 

TJse care and avoid destroying too ranch tissue. 
See technique: for fulguration, Chapter VI. 

The indirect Tesla spark with the fulguration tube 
is preferred by many for the removal of moles and 
warts. 

Molluscum. Cfontagiosunu The t not hod of treating 
Ibis ski n d t s e a sc is with the vacuum t u b e, fol to wi r i g 
the general technique outlined in Chapter VI. 
Muscular Rheumatism. (See Bhciimatism.) 
Myxedema. Oti account of its effect on meta¬ 
bolism uto-condensaT ion has been used i]i the trtaT- 
menl of myxedema. 

Daily treatments of 2.500 E. 
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Nasal Catarrh, For this condition the nasal tube 
is used within the nose with a mild current, treating 
for three or four minutes on each side, followed by 
an application to the nose externally with one of 
the surface electrodes. 

Inhalations of ozone are of the greatest import¬ 
ance. 

Nasal Diseases, Many diseases of the nose are 
benefited by the use ot L high frequency currents, 

The technique is given under the appropriate 
headings, as ozena, etc. 

A number of different nasal vacuum tubes are 
shown in Figs. 20-24. 

Nephritis. (See Albuminuria.) 

Nervous Debility, (See Neurasthenia.) 

Neurasthenia. Numerous eases of nervous ex¬ 
haustion have been reported cured by high fre¬ 
quency currents-. When the blood pressure is high, 
a Lit o-con dentation f 2,500 E. daily, is usually suffi¬ 
cient. The average number of treatments required 
is from twenty-five to forty, 

"When the blood pressure is low, auto-eondensaflon 
35 contra-indicated and tonic sparks to spine, b Mk 
of head and neck and over solar plexus are appro¬ 
priate. 

Ozone a desirable adjunct, and in selected erases, 
vibration. 

Neuralgia. Applications for the relief of u rural- 
t - K;ri made with a vacuum tu.bg carrying current 
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times it ss advisable to raise the tube and apply a 
sharply eon liter- irritant spark which will quickly 
redden the surface. 


he Elm art's MANUAL of 

sufficient to produce a one‘half or three quarter in eh 

spark. 

Ordinarily il should he passed back and forth over 
the painful area, in light contact with the skin. At 


Fig. riti]— Portable Outfits. 
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T remember the old definition of neuralgia, as “the 
cry of a starved nerve for blood,” and certainly the 
m fprh frequency will supply this want. 

hi addition to the local treatment, auto-condensa¬ 
tion or spinal sparks should be applied in accordance 
with the state of the blood pressure. 

The diathermic currents on account of the heat 
generated are advantageously employed. See Chap¬ 
ter XL 

. Vo.'*-" > - J 'O.'v , 

Various names have been given to indicate the 
different forms of neuralgia as facial neuralgia, 
ovarian neuralgia., etc. 

Tile treatment is essentially the same for all va¬ 
rieties. 

High candle power 1 amps may be used in connec¬ 
tion villi high frequency. 

Neuritis, Tn neuritis we have an inflamed condi¬ 
tion of a nerve, the pain simulating that of rheuma- 
tism or neuralgia. Any nerve may be Involved. 
Brachial neuritis is a common form. 

Hie high frequency current is positively curative 
ui nJL eases, buL must be. used judiciously, 

■-Uiarp sparks must not be employed at first, but 
a mild sedative current should be applied. This 
me fi 313 that the tube should not carry more than 
enough current to produce a quarter inch spark and 
should then be kept m comparatively close contact 
with the surface, 
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It Should be explained to tile patient that the 
iirst. feir treatments sometimes aggravate the pain 

After this stage is passed mild or medium sparks 
may be used, but if employed in the start the pain 



Fig. ■ li.: — Porliilile Outfit 'a [ l!i Ctui U r:-md Dim gnostic Ijmip- 


will be so great that thr patient may abandon 
tliH treatment. 

I always L'ivp hi Uo-condensation, 2 f 500 E, T in gou 

- — - - - *- - 
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liecticm with the local application, unless the blood 
pressure is quite low. Many easfes have hr on re- 
ported cared by this general treatment alone, 

Keeentlv the diathermic or heat currents have 
been shown to Lie very satisfactory in the treatment 
of neuritis. 

Obesity, The treatment for obesity is auto-con¬ 
densation. 2,500 to TpOO E, f or more. Patients lose 
from, four to fourteen pounds per month in some 
instances. 

In those that do not show as great an actual re- 
duet ion in we iff] it there seems 10 be a re-distribution, 
50 to speak, of the fat, which greatly increases bodily 
comfort. 

Superfluous fat- is a result of Imperfect metabolism 
and that, is wlw auto-condensation is beneficial 

CormeD.es has noted a greater tolerance of thyroid 
extract after auto-condens&tloxi has been employed. 

Vibration is Indicated and the method of Bergome 
with special faradisation chair. 

Opacity of Cornea. (See Corneal Opacity.) 

Orchitis. In the acute form, we seldom have an 
opportunity of employing these currents, although 
with a portable coil it may be possible to do so if 
there is electricity in the patient's home. 

In sub-acute orchitis the vacuum tube is used with 
a mild effleuve or spark. 

G-iulIeminot recommends the diathermic current, 
onfe pole over the testicle and the other over the 
Hpermajic cord. The X- rn\ is advised,, protecting 
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the other testicle with I cad-foil or treating through 
a speculum attached to a protective shield. 

Otitis, hi all Forms the application ol a. mild cur¬ 
rent through a vacuum tube inserted in the ear -will 
be found beneficial, alone or in connection with other 
methods. 

In chronic suppurative otitis the X-ray is advised, 
also an ozone spray. This latter is sometimes ad 
ministered through an eustachian catheter. 

Oaena. Atrophic Rhmilis, Application with the 
nasal tube, and the inhalation of ozone, summarize 
the methods of treating this disease with high fre¬ 
quency. 

Papilloma, The technique of fulgnration for the 
destruction of papillomata is given fully hi Chap¬ 
ter YL 

Paralysis, In general the. treatment of this symp¬ 
tom calls for the application of the vacuum tube 
along the course of the paralyzed muscles, employ¬ 
ing a current strong enough r.o produce a half or 
three-quarter inch spark. Parr, of the time keep the 
HcjTio in contact with the akin and part of the time 
raise it above the surface to get the effect of the 
spark, 

Bi-polar Tesla treatment is excellent and also 
I> Arsorival a ur gi n gs (aee Chapter Y [}. 

T'he value of galvanism and farad ism must not 
be forgotten and vibration is certainty useful. 

Paralysis Agitaus. Cases uf paralysis agitata* ben- 
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otited hy sutn-condenB&tipn or anto-conductiou. have 
been reported. 2,500 to 7,500 E, or more. 

Two eases which l treated for a short time did not 
&E 1 . 0 W an y perceptible improvement. 

Paralysis, Inf am ti le. (S ee In £& n L ile Pa ral ysis.) 

Paralysis of Sphincter Ani. Touaey reports marked 
improvement, produced by fifteen treatments. Kectal 
applications and sparks to spine. 

Pelvic Abscess. T_7se the vaginal vacuum tube for 
seven minutes., repeating daily or twice a day; also 
mild applications externally over pelvic region. 

Diathermy advised. Src Chapter XL 

Pelvic Adhesions. In tm-vaginal vacuum tube 
treatment and mild spark over abdominal area. 
Three to six treatments per week. Vibration advised 
i n eon junet i on. Tlie D L Arso]^val current is preferred 
by some operators either by the direct method or by 
auto-conduction., while others prefer the bi-polar 
Tesla current. 

Pelvic Exudates. The same technique is followed 
as in pelvic adhesions. 

Periostitis, The vacuum tube carrying a medium 
intensity of current is passed lightly back and forth ^ 
over the diseased ^rca for from five to ten minutes, 
three times a week, followed bv a few minutes’ ap- 
plic&ticm of the X-ray, or the high candle power 
light, 

rondenKer electrode?; are preferred by some oper¬ 
ator??. 
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Pharyngitis, In the acute form diathermy i 
ful in combination with customary remedies 
vacuum electrode may be employed. 

In the chronic form the spark may be used to de¬ 
stroy the follicles In the throat. See Figuration 
Oh apt or VI. for technique. 


Fig- 5If—Portable Nigh -Freqxijency. 


Phlebitis has been relieved by mild vacuum tube 
applications, keeping the tube in light contact with 
the sldn. Customary methods should be kept up at 
the same time, 

r- " J * ! 

Piles. (Bee Hemorrhoids.j 

Pityriasis. Follow the general technique given 
for skin diseases in Chapter "VT. 

Pleurisy, Treat through ;.i layer or two of cloth¬ 
ing, using a ■medium intensity of current (one-quar¬ 
ter or one-half in eh spark) and apply over both the 
front and baek of die cheat,, keeping up the treat- 
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mrut for a long time unr.il marked reddening of the 
skin indicates a proper degree of counter-! nutation. 
Three treatments a day if necessary in the begin- 
mng f in conjunction 'with usual medicinal methods. 
Chronic forms call for ozone and usually for the 
X-ray. 

Pneumonia. The high frequency treatment of 
pneumonia is the same as that employed in pleurisy; 
si* given in the preceding section. Iee addition the 
inhalation of ozone by ozonising the air of the room 
is absolutely essential and always should he em¬ 
ployed from the start. 

It is much more sensible to administer rids Form 
of oxygen throughout the disease than it is to ad¬ 
min istcr oxygen as a Iasi hope in extremis. 

Post-fracture Conditions, The local application of 
the vacuum tube discharge in conjimet.ioi with vibra¬ 
tion is of great benefit in restoring a normal condi¬ 
tion of the parts. Its physiological action clearly 

indicates its value here. 

. 

Post-operative Conditions> Here the current may 
tie applied as given In the preceding section or it 
may be employed by means of auto-condensation or 
a general vacuum rube application for Its tonic 
effect. 

2>5GD E. daily at first; later two or three times a 
VrCfk. 

Proctitis k In the chronic forms of this disease the 
dir pet □ f Arson vaE current (diathermy) is advised, 
using a metal electrode in the rectum, while a metal- 


(C) Jeff Behary 2019 


253 





r'n at n. art’s manual of 


lie ylectrode is lie Id by the patient. Ten minutes, 
three to sis: tim.es per week. 

Vacuum electrodes with Tesla or Qudin currents 
may be used. 

Prolapse of Rectum, Use a mild spark over the 
prolapsed tissue which almost always will cause an 
in mediate contraction. If it does not, replace and 
follow with a seven-minute intra-rectal treatment. 
Three to six applications per week. 

Prostatic Diseases. The resu11s foliowi u g fhe h igh 
frequency treatment of all forms of prostatic dis¬ 
ease are extraordinary. 

One authority found ill a Large series of eases over 
were cured. Tn My own experience i he ap- 
parent cures have been over 90% with no ease in 
winch perceptible improvement was not present. 

J]1 enlarged prostate I was of the opinion that 
recent cases and those w i th an inilammatory infil- 
t.a-^c were all that could be reduced, but I have had 
positive reduction take place in a few oases of senile 
hyperlrophy am] I believe the possibilities in these 
ca^es are worthy of investigation. 

The technique Ik described in Chapter YTI. In 
1? Lg. 3r> is xhowu a special form of insulated vacuum 
tube for prostatie treatment originated by Dr. 
Samuel Stevens, 2s\y spa+ulate tube is shown in. 

^-i* l use vibration in eorjiinstion with high 
frequency in nearly all of my eases, and diathermy 
E£ advised in acute cases. 

Pruritus i Itching i. This annoying symptom ordi- 
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madly is relieved by the high frequency effieuve or 
spark- Generally speaking the vacuum tube spark 
is employed as sharp as the patient will tolerate, but 
not for a long time. In other eases light contact 
with the tube is desirable, giving longer treatments 
than with the spark. 

in .it eh mg skin diseases the spark is very grateful 
to the patient and relief is immediate though often 
temporary. 

Pruritus ani. Treat with spark for SO to frQ sec¬ 
onds and then use rectal tube for a six or seven 


rgy :r ----~ - . -~ --- ^ 

Fig; 5C-—Special Froetatic Electrode,. 

minute treatment. Three to six applications per 
week. 

Pruritus vnlyxe. The vaginal vacuum tube is used 
first, for seven minutes, followed by a medium spark 
externally over the. itching surface. Daily treat¬ 
ments if possible. 

These eases frequently are caused by irritating 
vaginal or uterine discharges or by too acid urine. 
For the first use alkaline douches and for the latter 
give alkalies internalfy and see that plenty of^jvater 
is drunk. 

Psoriasis. This Is treated by the same technique 
as that employed in eczema. 
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Purpura rkeumatica. This form, of purpura has 
l • e en 8uccefes fully treated 1 j y a ut o eon cj ensat.ion. 

Pyorrhea alveolaris. {Bigg's Disease.) In this 
common but intractable disease of the gum a the cur¬ 
rent is locally applied by means of special tubes. 
See Chapter XII, 

The disease is very difficult to cure and high fre¬ 
quency is beneficial because germicidal in character 
as veil as Nutritional, 

Seven-mi mite daily treatments with tube in con¬ 
tact with tile gum, using adjustable socket handle 
set that the patient may hold the tube in place. 

See complete discussion of technique in Chapter 
XII. 

These cases always call for general treatment usu¬ 
ally of an antacid character. 

Auto-condensation Is suitable on account of its 
constitutional effect and its marked influence on 
elimination. 

Ozone by inhalation or by means of the local use 
of an ozone spray is directly indicated, 

Pyosalpinx. Intra-vaginal applications of the cur¬ 
rent have proved effective in some cases of pyosal- 
pI:sx. Seven ini nute trea 1 ments three or more times 
per week. 

Reynaud + s Disease, I have had no experience 
whli this disease, but. French operators report suc¬ 
cessful treatment. Auto-condensation was employed 
2,500 E. or more. 

The number of seances varied from twelve to one 
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hundred and twenty-five, and hi the longer casta 
the treatment required about two years. 

Rectal Diseases. Many diseases o£ the reel□ in 
have been treated with apparent. access, by means 
of these Currents* The general technique is given 
in Chapter VJJU 

Among the diseases are included proctitis, fissure, 
hemorrhoids, prolapse of rectum, pruritus ani, paral¬ 
ysis of sphincter, etc. The method of treating each 
is given under its appropriate heading. 

Renal Calculus. Dr. J. O. Chase reports the dis¬ 
solving of a renal calculus .by means of auto-conden¬ 
sation. A metal electrode was placed over the ab¬ 
domen. instead of the patient holding the handles. 
2,500 to 7,500 I:L daily. Diathermy relieves the pain. 

Retinitis. The method employed is the use of the 
double eye tube as in Fig. 47. or using a tube with 
a mild amount of current in light contact with the 

eye-lids, eye-b rows and tern pie. 

e 

In 1.902-4 I treated successfully a number of dis¬ 
eases of the eye with high frequency and X ray, in 
connection with Dr. G. F, Suker, at whose suggest 
non these methods were employed. Among these 
was one ease of retinitis pigmentosa. 

Rheumatism. High frequency currents arc of ex¬ 
ceptional value in muscular and in chronic-, articular 
rheumatism. \ 

Tn Lhc acute articular form the results have not 
ljcen so satisfactory. 

Articular rheumatism, also known as iuflsiinrna- 
lery rheumatism or rheumatic foyer, is known aE 
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the present time to be an infections disease. Ordi¬ 
narily the attack is ushered in by a sore throat and 
the infection enters by way of the tonsils. It affects 
fibrous and serous tissues in particular and one 
reason for believing the disease infections is the 
similarity between the symptoms and those of pyrnor- 
rhoaJ rheumatism where a known infection causes 
the pain. etc. Frequently abscessed teeth are the 
foci of in feet ion.. 

Eheumatlsm is often confounded with rheumatic 
gout. It quickly produces impoverishment of the 
blood (anemia.)j and this is one reason why ciuto- 
eou dons at ion has proved so beneficial. 

In the acute form, both articular and muscular, 
the application of High candle power lamps is ad¬ 
vised in connection with high frequency, and in the 
chronic type, vibration is a valuable adjunct. I.)ia- 
the my re co mm en deck 

In muscular rheumatisuij of which lumbago, stifi: 
neck, i-1C-, are common types, tire vacuum tube is 
ii^ed with either a. mild or sharp spark and during 
the application the patient changes position fre¬ 
quently lo keep the muscles on the stretch and to 
ascertain whether this posturing causes pain. The 
trealment is persisted in until relieved whether it 
be ten or t hirty minutes. 

Tn chronic rheumatism the besi treatment Ik auto- 
condensation, 2,S00 to 7 ? 5G0 FL daily, and v'jt* mines. 

During the first treatments the symptoms may be 
somewhat aggravated, but after the second or third 
week imgroymutiit is steady and rapid. 
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Vaiumni tube treatments over the painful ;irca 
mnv be need in connect ion with auto-eondensation 
if desired, but a cure will result: without this aid. 

Where 1 he operator has no couch or pad prolonged 
mild treatments with the vacuum tubes may take 
the place of auto- eon cl e nsati on. Tn this ciusc the 
application should last at least twenty minutes. 

The amount of uric acid in the urine is inline- 
cl lately increased hy auto-condensation, which prob¬ 
ably accounts for the aggravation oi symptoms in 
rheumatism and gout where long treatments are 
given in the beginning. 

Dr. J. P. Sutherland, Dean of Boston University 
School of Medicine, forms lies the following report ; 
J ‘Tho patient commenced treatment Dee. 24, 190G, 
but the first analysis was not made till Dec. 31, 
1905. TJ 


Date. 

iotat Urea. 

Per cchE. of 
Ui&a Lo 
Total Solids 

■ Total Uric 
AcM. 

Ratto oF 
Uiic Acid to 
Urea, 

Dec, 31/05 

10rS6 grammes 

29.8 per cent- 

1.44 grammes 

1 to 10-5 

Ian. 4. 06 

23.es - 

36,1 " 


1 to 21-B 

j«i. a/Ofi 

20,% ■“ 

40.5 “ 

1,601240 “ 

1 to 26.96 

Jan. 13/OS 

27,33 ,a 

42.H 

,7049 ” 

1 to 35.7 

Jm, 19|" &K 

26.24 " 

; 40.2 » 

.667 

l to 39 


(Normal ib&uij (Normal .5) (Normal I to 
4^ pfi ecjiI. ftboixi $ ^ ro 40) 
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Williams reports one case in detail where n ie 
ratio of urie add to urea was J to 51.5 before treat¬ 
ment, At the end of one week i.t had in erased to 
1 to 63,5 ; and at the- end of the second to 1 to 70.3 
from which gomt it rapidly deer eased, being l to 
64.8 at the end of the third week; fourth, 1 to tG.7 ■ 
feftli t 1 to 41; sixth, 1 to 34.5. Patient's weight 
increased six and a quarter pounds during this time 

Both of the eases cited show the remarkable d> 
facts of auto- condensation in increasing elimination. 

Rhinitis (Atrophic). (See Ozena.) 

Rigg's Disease, (See Pyorrhea alveolar is.) 

Ring-worm. (See Tinea.) 

Rodent Ulcer. The method of treating rodent 
ulcer is Lhe same as that employed for epithelioma, 
(q. v.). 

Scars. (Cicatrices*) Vacuum tube sparks have a 
softening effect on sear tissue. Even contact with 
the tube without sparking lias a similar tendency 
(els in treating strictures). 

It 1 he spark is made very sharp and therefore 
caustic or eseharotic, or if caustic fulguration is used, 
rhe scar tissue will be destroyed and pliable new 

tissue takes its place. 

■ •. ' 

"For small soars about the face the application of 
a medium spark (one-fourth to one-half in ah) is rec¬ 
ommended, the treatment repeated in five to eigli l 
days if fulgu ration is employed. See Chapter VI 
for technique. 
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If a vacuum tube spark Is used the treat-incut may 
he repeated daily or every other day until a. suffi¬ 
cient. degree of irritation has been setup. 

Sciatica. Apply the vacuum tube along the course 
of the nerve and over the lower part of the spine. 
Use enough current to produce a spark from one- 
halt to one-inch in length, but ordinarily do not raise 
the tube from the skin. Give a ten or even fifteen 
minute application, repeating daily or every other 
day. 

I nearly a [ways follow this with auto-condensation, 
2,500 Eberliarts. 

Seborrhea For dandruff or any seborrheic con¬ 
dition the vacuum tube is used, carrying enough 
current to give a quarter to a half-inch spark. It is 
then kept in light contact with the surface treated 
and passed back and forth about ten minutes; re¬ 
peating three to six times per week. 

Seminal Emissions. For nocturnal emissions 
sparks to the lower part of the spine are. advised, 
followed by a seven-minute treatment of the seminal 
vesicles by means of the rectal tube. 

Sinusitis. In frontal sinusitis 1 have on a number 
of occasion^ applied the vacuum tube over the 
sinuses, keeping it in light contact, although employ¬ 
ing a medium intensity of current. This was always 
in connection with vibration. 

The first time I gave this treatment it was for the 
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purpose of affording temporary relief until : ] ie 
patient could arrange to consult a specialist, as I 
believed operative interference necessary. [ almost 
questioned ray diagnosis when informed the follow¬ 
ing day that- the pain had practically disappeared. 

Subsequent experience shows that this result may 
be obtained in a fair proportion of cases that are 
seen early in the disease. 

If relief is not afforded by one or two treatments 
Ihe sinus should be drained by a competent rhinolo- 
gm> 

Skin Diseases, The vacuum tube effteuve or spark 

JS of the most useful agents in treating a num¬ 
ber of skin diseases, 

Tim general technique is outlined in Chapter VI, 
vliile special methods are indicated under a num¬ 
bo i of the diseases, to which reference may be made. 

The high frequency current should bo in the office 

of every dermatologist. It benefits practically the 

same class of skin diseases that the X-ray has been 
employed in. 

Sore Throat, (See Pharyngitis and Laryngitis.) 

Sprains, Use a. vacuum electrode and with a 
moderate intensity of current. Keep the tube in 
hght coni: act while rubbed gently hack and forth 
over the strain. A long treatment; fifteen or twenty 
minutes : repeating in two or tlirre hours if necessary. 

Tl^e direct D’Arsonval current (diathermy) is 
■m ially useful. Iii old sprains use a sufficient spark 
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to produce marked reddening o£ tlie skin as comster- 
irritAlion is necessary. 

Sterility. General tonic treatment by auUs-eou- 
don,?at!on or by the vacuum tube is to be employed 
together with local treatment with the mild spark 
over the region of Ihe ovaries or testicles. In women 
intra-vaginal treatments arc indicated, and in men 
the use of the urethral tube has seemed, to cxerl 
a beneficial influence, although results in these eases 
are uncertain*. 

Stiff Neck. (See Torticollis ; also Rheumatism.; 
Stricture of the Urethra, I lmve had excellent 
results in a large number of cases of stricture rreared 
by means of the urethral electrode. The general 
technique is given in Chapter VII, 

Three to six treatments a week are advised. 

This method will not cure every ease and galvanic 
electrolysis ■> dilation under anesthesia; or operative 
measures, may be required. 

Sub-involution, The use of an intra- uterine rice- 
trade with the direct DIArsonval current (diarher- 
my). as explained under metrorrhagia, is the method 
which gives the best results in sub-in'volution, al¬ 
though vagina! vacuum tube applications have 
proved efficacious. 

Suppuration. Vacuum tube applications always 
tend to limit suppuration, 

Where a suppurating area is accessible the ozone 
spray j& Lhc best application which can be made to it. 
Sycosis. In barber’s itch and other forma of 53W- 
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sis the X-ray is oilr best method, but it may be ad- 
vant&geoualy supplemented % application of the 
spark from the vacuum lubo, used in aecordanee 
with the tolerance of the patient. Mild fulguration 
n [so may be employed. 

Synovitis, Treat as directed for sprains, that h 
use vacuum tube without a spark, for a. long sedative 
application in the acute form, or use the diathermic 
current, 600 to 1,200 milliamperes. 

For the chronic ease, short, thick, counter-irritant 
sparks are required. 

Tabes Dorsalis. (See Locomotor Ataxia,) 

>■^1 ,y r 

Throat Diseases. High frequency currents are 
useful in connection with routine methods in laryn¬ 
gitis, pharyngitis, etc. See Chapter VII for general 
technique-. A number of throat electrodes are illus¬ 
trated in Figs* 20 to 2L 

Tic Doulonrcaux. Trigeminal neuralgia has been 
successfully treated by applications of the high fre¬ 
quency current, one operator reporting the cure ol: 
a case where resection hud failed. Frolonged appli¬ 
cation over the course of the nciwe with medium 
intensity of current, but without producing a spark. 

Tinea r In ringworm and in all forms of tinea the 
X-ray is the best treatment supplemented by vacuum 
tube applications, either by direct contact or by a 
reasonably sharp spark. 

Tinnitus Aurium, The administration of the cur¬ 
rent through the ear tube as. outlined in Chapter VII 


(C) Jeff Behary 2019 


264 






HIGH FRIEgUENCY CtTSlHENtS 


265 


has proved curative in cages of “ringing m iTl* 
cars,” 

I always employ -vibration in con junction ’with thy 
high frequency. 

Tonsillitis, The throat hm been treated externally 
with the vacuum tube in tonsillitis, following the 
method suggested under pharyngitis and laryngitis, 
It is only of val ue in connection with onr usual 
methods, and is not advised as the sole treatment. 
Diathermy is recommended. 

Tonsillotomy, I have seen a number of reports of 
the successful destruction of 'the tonsils by means 
of figuration, 

Judd says iJ Por tile removal of the tonsils we have 
in this agent, an ideal method. Tt is bloodless, not 
very painful and avoids the danger of hemorrhage 
in fibrous growths / 1 

Torticollis. Wry neck or stiff neck in an acute or 
snh-acute form is cured by vacuum tube applications 
along the stcrno-cleido mastoid muscle. 

A long application with a tube capable of emitting 
a half-inch or in eli spark, kept in light contact with 
the skin or applied through a sufficient number of 
layers of cloth to get short, sharp, thick sparks. 

Trachoma is sueeessfully treated by using the eye 
tube in connection with the X-ray, or using a tube 
exhausted to a vacuum high enough to give off some 
X-rays r 

Tubcrcnlosisa of Glands. In the treatment of tu- 
hcrcuLous glands, the vacuum tube spark is employed 
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in combination with the X-ray. High frequency 
without X-ray is not advisable for this condition. ’ 

Any surface or condenser electrode may be used 
with an intensity of current capable of producing a 
onc-half to one inch spark. The tube may be used 
in light contact with the skin or slightly separated 
to give a short but comparatively thick spark. This 
may be regulated by treating through a sufficient 
thickness of cloth. Five to ten minute applications. 
The best method is to give a seven minute X-ray 
treatment three limes a week followed by the hivh 
frequency application. Ozouc strongly advised. 

Tuberculosis of the Peritctsunii Tuberculous 
peril ouitis is treated by the local application of the 
vacuum tube over the abdominal area or by localized 
auto-condensation. The effleuve from a diaphragm 
electrode may be used. 

I prefer general auto-condensation, 2,500 Iff daily, 
with mild vacuum tube spark applied through a 
layer of clothing. Ozone indicated. 

Tuberculosis (Pulmonary), In local forms of tu- 
c ill os is rlie iX-ray is superior to hi^h frequency : 
hut ilL pulmonary tuberculosis condition? are re- 
v t?i seel and in 3,ifl.to-BOndcnsati or a 3 id os one we have 
two remarkably effective remedies which should be 
understood better by the profession. 

My attention was directed to Lhe use of an to ' con¬ 
densation in this disease by Chisholm Williams' book 
in which he reported thirty-two out of forty-three 
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consecutive cases as symptomatically cured, this 
bciii g a I jo Lit 7 5 % - 

Previous to ihu i time T employed, the X-ray. using 
with it vacuum tube or diaphragm applications of 
high frequency. 

I am i l ow eonvi11eed Mia l ci tli er anto -conden $alion 
or auto-co rid notion is superior to other forms of high 
frequency in this disease. 

Ozone is especially effective in eon sumption and 
if 1 could only have ouc remedy I would prefer to 
take my eli ai t ees w ■ i 1 h o zo 11c. I- mu st no t b e 1 imite d 
to inhalations at the physician’s office, but the air 
of tlie patient's room must be thoroughly ozonized, 
so that lie or she is constantly getting a suitable 
amount in the air they breathe. If they can only 
respire one-half as much air as formerly, but that 
amount by reason of the ozone is twice as powerful 
in oxidizing properties., the proper balance is main¬ 
tained, 

Williams observed that the use of auto-c tvn decsa- 
tion was followed at first by an increase in symp¬ 
toms. The expectoration increased, the cough was 
more frequent but easier; there was a lower utoru¬ 
ing but, a higher afternoon temperature; and an 
average loss of weight of about a pound a week 
during the firs! throe weeks. The concurrent use of 
ozone shortens this first stage. 

After this period improvement was steady, ab 
though some attenuated tubercle bacilli were present 
long after aLl other symptoms had disappeared. 
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On amount of the rise in temperature produced 
by aulo-condentation we must be careful not to give 
tao long a treatment at the beginning if the patient 
is carry big a comparatively high temperature, for 
instance, 103 degrees or over, or is in an advanced 
stage of the disease. 

The reaction is similar to that from tubercu lin 
The rise in an already high temperature might tie 
too great if & long treatment was given. For this 
reason it is a good plan to give five minutes on the 
an to-condensation couch or pad and then await the 
subsidence of the reaction before giving the second 
treatment, I would not employ more than from 
1,000 to 1,250 R in the t%st three or four treatments, 
after which the patient will quickly establish a toler- 
ance lor the treatment and the dose may be increased 
to 2,500 R or more. As soon as this period is 
reached daily applications arc urged and should be 
fob owed by spinal sparks to offset Uic bio or!-pressure 
reducing effect of the air to - condensation. 

In cases that carry very little temperature at the 
iirne of starting treatment, a ten unmute daily appli¬ 
cation may he made from the begin rung. 

The direction for the use of ozone and reports of 
its remarkable effects will he found in Chapter TX. 

I have made it a rule to send tile specimens of 
sputum to a. reliable laboratory for examination, 
thus having the proof of the value of the treatment 
made by a disinterested party. 
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Tlu- following gives a comparative idea ol the im¬ 
provement taking place m an average case. 

Mrs. B„ Jam 2, 1908. Many tubercle bacilli pres¬ 
ent. Other organisms not numerous. Staphylococ¬ 
ci. dipplococci of catarrh* ftbrin, mucus; pus cells. 

April 8, 1908 r Tubercle bacilli few, averaging 
about seven to the microscopic field. Bacilli deep- 
stamiugv showing extremely few vacuolated forms, 
Phagocytosis very prominent; dumping no I promi¬ 
nent. Other organisms noticeably absent. 

V lii 1 - - ,v - —. ~ .’V.-',' * . iiC*' - 

The specimen was so remarkable in the marked 
degree of phagocytosis and the absence of other or¬ 
ganisms that the physicians In charge of the labora¬ 
tory took occasion to call me up and ask the nature 
of the treatment employed. 

Two months later this patient was so well that 
she refused to continue the treatment, having re¬ 
gained her normal weight and strength, although an 
occasional bacillus was still t.o be found. 

The value of ozone and. ol auto- condensation is so 
marked and so easy of demonstration that I am sur¬ 
prised the methods arc no I better known, and an 
general use in institutions for the treatment ol con¬ 
sumption. 

They possess the advantage not only of being cura¬ 
tive iu themselves hut also of not. preventing the me 
of nil the established methods of treatment in eon- 
nF^rion with them. They afford two additional non- 
interfering methods of equal value with any nsc<k 
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and thereby increase the patient's chances to that 
extent. 

Ulcers. (Bee Chronic Ulcers,} 

Urethritis. Tile directions for treating specific 
urethritis will be found under gonorrhea. Non¬ 
specific forms yield to the same methods. 

Uric Acid Conditions. AIL methods of employing 
high frequency currents aid in eliminating both 
urea and uric actd T but auto-condensation and anto- 
condaction are especially effective. 

Their value can be tested readily and is easy to 
ascertain by a few urinalyses. 

Urticaria, (Hives.) Vacuum tube applications 
using a medium spark or with the tube in contact 
with the surface is tire method of treatment. 

Speaking of the value of high frequency currents 
in skin diseases, Dr, C. "W. Alien says in the Medical 
Sc cord: fii Thc vase-motor effects may be well 
studied In urticaria. Here sparking the wheal pro¬ 
duced entire disappearance of the lesion, which is 
replaced in a few moments by a blanched area. 
Vascular redness soon returns, the area of this being 
larger than the lost wheal. The effect of contraction 
followed hy dilatation is very marked. The jap ray 
soothes the itching. Internal measures arc not to 
bo neglected. ” 

Uterine Diseases. Treatment through the vagina 
to the womb has been beneficial in cervicitis, endo¬ 
metritis, etc. The genera] technique is given in 
Chapter VTl. High frequency currents arc always 
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indicated in inflammation of any mucous mem brain e. 
See Cervicitis. 

Vaginitis,, whether simple or specilic, is Lreated ac¬ 
cording to Hie technique given tinder gonorrhea in 
the female. 

Varicocele. A medium spark applied over the 
scrotum lma been, used, also immersion of the scro¬ 
tum in a glass vessel with metallic connection to one 
pole of the D ’Arsonval circuit, the other held in the 
Land. The current may be applied with Lwo metal 
electrodes so placed as to include the varicocele be¬ 
tween them,. My own opinion is that the only real 
cure for varicocele is the radical operation. 

Varlcos e Ulcers. 4 c Lou g, tli i eh , muscledonin g, 
high potential sparks over the affected limb; on the 
spinal centers, and upon the general muscle masses 
of the entire body for alterative, nutritional, circu- 
1 at ory benefits arc i nd i oa { cd._ : 5 (Mo riel 1.3 

Warts and oilier small growths may be removed 
by fnlguxation, as described In Chapter VL 

Writer J a Cramp ► This is an occupation neurosis 
variously known as piano pLayer's cramp, telegra¬ 
pher’s cramp, etc. It h the result of repeated use 
of the same mu ides to the point of exhaustion and 
chronic fatigue. The vacuum tube is used with a 
current sufficient, to produce a quarter or hall-incli 
spark. The tube is. kept in fight contact with the 
*kin and the application is made from the linger tips 
to ilucI including the shoulder area, brachial plexus 
and upper spinal centers. For the latter the tube is 
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raised to obtain a stimulating spark, and I frequently 
employ the spark for the whole treatment. The use 
of vibration in eon junction is strongly urged. Three 
treatments a week. 

Many authorities advocate general eliminative 
treatment in connection, such as auto-condensation 
or ftleotric light baths. 

Wry Neck. (See Torticollis.) 


(C) Jeff Behary 2019 



H1u:II FRPlJI ItNCY CUS«1«i*t§ &T3 


CHAPTER NINE. 

Ozone; How Produced; Physiological Action; Dos¬ 
age; Indications and Principal Diseases 
in Which It Is Employed, 

Nature and Production. Whenever an electric 
spark passes through. the air. ozone is liberated. 
Ozone is known under the cheinieal symbol O s and 
is an allotropic form of oxygen. At the same time 
that ozone is liberated, nitrous and nitric oxides 
are also produced. The less the perceptible spark 
accompanying the production of ozone, the less the 
amount of these objectionable oxides, and in admin¬ 
istering the ozone, it is necessary by filtration or 
otherwis^j to dispose of these gases. 

Physiological Action. Ozone increases the oxy 
genation of the blood and tissues, increasing oxy¬ 
hemoglobin and also increasing the number of red 
blood corpuscles. Tr, is claimed that a decrease in- 
white blood corpuscles is produced i f they are above 
normal. To a strongly concentrated form, ozone is 
destructive in Its effect on mucous membranes and 
even to life itself. Germs are destroyed by it and it 
has been shown capable of so thoroughly disinfect¬ 
ing sewage that thi0 filtered water was pronounced 
suitable for drinking purposes. It is distinctly 
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deodorant and even a small oaonipjcr running in a 
room will quickly destroy the most objectionable 
odors. 

In a Chicago hank an ozone machine was placed 
in a room -where six employes were working. Their 
weigh! and cheat expansion was taken at the time 
the machine was installed and again in sixty days. 
The result- is shown in Hie following table: 


No. 

Nov. ri 

Jan. 6 

N(jv„ 6 

Jan. 6 

Not. 6 

Jan. rj 

1 

127.5 

128.25 

35. 

36. 

3L 

32. 

2 

IIS; 

121.5 

3-1,25 

:>G. 

31.5 

31.5 

3 

130. 

131.25 

34.25 

36,5 

30. 

30.5 

4 

13E. 

12-6.75 

34.25 

36.75 

30.5 

30,5 

5 

131. 

138.5 

35. 

37.5 

30.5 

31. 

6 

118. 

117,50 

31/75 

32,5 

29. 

29 

Indications. 

In one 

ISOLLSC 0 

f the word, since 

oxy- 

gen 

in so essential, it 

might easily be 

claimed that 


ok one was indicated in any bodily ailment, and 1 am 
of the opinio)! that its inhalation would be beneficial 
to the extent that pure air won Id he desirable, but 
Ihcre arc some diseases in which it is of particular 
benefit. Among these are anemia? all diseases of 
1 ■ respiratory organs, including tuberculosis: in¬ 
fections diseases; and all conditions where there is 
imperfect oxidation anti impaired, nutrition. An 
nzfmc spray has been demonstrated to he healing in 
all forms of ulcers, etc. 

Methods of Administration, As ordinarily em¬ 
ployed, ozone is administered in the form of inhala- 
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tiojtg iu the doctor's office, or Iny ozonizing the a li¬ 
ef the room which the patient occupies. Ln em¬ 
ploying the ozone directly from the generator, it 
has been found necessary to filler it through essen¬ 
tial oils in order to remove the nitrous and nitric 
oxides. Git of pine two parts and oil of eucalyptus 
one part is a favorite form. In many instances it, 

seems to 331 c 10 he much more sensible to administer 

.... ... ■ .. ’ - • • ■ ‘ 

constantly ozonized air than to depend upon occa- 


e 


C~ 


Fig, 5 ft—Small Ozone Generator for Portable Outfits. 


aional inhalations. This Ls espied ally true in con¬ 
sumption. Several ozone generators arc illustrated 
herewith. 

Effect on Nutrition, The following is taken from 
reports by Doctors IVAhhe and (Judin before the 
Paris Congress for the study of tuberculosis-: 

‘'"We investigated the influence ol ozonized air on 
nutrition in general, and especially in anemia or 
persons physically reduced. When the p ere cm age 
of oxyhemoglobin is below normal (say S% l.o 10 %}. 
03 13 usually the ease with tuberculosis patients, in¬ 
halations of ozonized air for a quarter of an hour 
increases it by 1 %. The increase, temporary at first, 
becomes permanent after a number of treatments* 
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and one can affirm that sat the end of two or threr- 
w^eka 7 treat ment, the patient lias readied a normal 
figure. 

“This is necessarily accompanied, in tin & <*as® of 
anemic patients, by more etier get ic oxidation, more 
rapid combustion, which calls For more rapid re 
.11 e wal of nutritive m a t e r 1 al s (in c r ease d me tab ol ism) 
and from this I here speedily arises an increase in 
appetite, which in some patients takes the form of 
a demand for food siidi as has been hitherto un¬ 
known to them, with return of strength, disappear¬ 
ance of complications, in short, restoration to health. 

“Out of twenty-eight patients weighed before and 
after treatment, including those in all stages of 
tubercu) os is. 

Six gained 3.3 lbs. 

Two gained 2.3 tbs. 

One gained 6.6 3 ha. 

Three gained SB lbs. 

n 

One gained 11. lbs. 

One gained 19.0 lbs> 

Two remained stationary. 

''With the re 1 urn of flesh there was a correspond¬ 
ing increase in oxyhemoglobin as follows: 

Two gained 1%'. Ten gained 3%. 

F; vp gai acd 1 14 %. On e ga i uad 3 V 2 % ■ 

Pour gained 2%, Six gained 4%- 

Five gained 2%%. One gained 5%- 

Four were not examined. 


One gained 1.1 lbs. 
Three gained 4.4 lbs. 
One gained G. lbs. 
Two gained 7/7 lbs. 
One gained 9.9 lbs. 
Two gained 15,2 lbs. 
One gained 23.1 tbs* 
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In view of the reputation and stand hig of the 
physicians makiiig this report, more than ordinary 
consideration should be accorded the statements. 

Dosage. 11 i s daiined tliat, 1 arge amoinits of oz one 
are capable of producing death, and that rabbits 



Fig. -St 0/.oth j . Generator for Office [-se. 


have sue numb art ir l ten minutes in an atmosphere 
containing 1 eight milljgrains of okoho to the litre. 
The proper proportion for therapeutic inhalation .is 
ri n o, 1 .wo o r t hr ee mill i grams to the! it re. In h nlat i o j s s 
in a physician ? s office lest from ten to twen1\ 
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minutes and imy be repeated frequently. The indl- 
. cation Mm L patienl bus had a sufficient dose U 
usually a slight sensation of lighfhcadediiess. 

Tuberculosis of the Lungs. Daily ini s ala Lions of 
ozone in connection with auto-eond ensat ion. Ozon 
izing flic air of the patient’s room is the host method 
of employing ozone in this disease, II. do ImCoux, 
Chemical Expert to the Council of the Prefecture of 
the Seine, Paris, says: f( In the application of ozone 
for tubereuloslSj it is an undeniable clinical fact that 
the number of bacilli in the sputum diminishes after 
the second or third treatment, even before the 
general condition of the patient is improved,” 

Dr. George Stoker, London, reports nine cases of 
tuberculosis treated within a year at the Stoker 
( )k y gen ! to sp i Lai , of wh i eh ei gh t were d i sc b arg ed 
with the disease definitely arrested. 

Dr, -L T. Gibson says in Advanced Therapeutics: 
' 1 .3 n advanced esses with cavities and much expec- 
toration, I think there is no means of so much use 
as inhalation of ozone. It empties Lhe lungs of 
detritus and pus, revivifying the Mood, disinfecting 
the parts of the lungs reached, and after (he first 
irritation of its use has passed off. there is nothing 
that gives the lungs the sense of rest and quiet as 
does iliis agent. I have seen lhe quantity of sputum 
lessened to a most remarakblc degree, and fever dis- 
appear, and all symptoms improve hy the of 
ozone inhalations. T1 
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Si!,-; toi 1 ! has treated 147 eases of tuberculosis with 
ozone, with favorable results. 

Anemia. and Chlorosis. In a paper read before- 
thn American Pediatric Society, Boston, Dr. A, 
Caflle reports tile favorable influence o£ ozone in a 
number of cases of chlorosis and anemia as well 
as other diseases, and in his conclusion, says: 1 ‘In 
chforosis and anemia, ozone inhalations arc exceed¬ 
ingly valuable from a therapeutic standpoint, and 



F%, B&- Booin OKtunzer. 


give better and prompter results than any other [orm 
of medication.' 5 

Chronic Middle-Ear Deafness and Tinnitus. Dr. 

Stoker of I,he London Throat Hospital and of the 
Oxygen Hospital, has published a series of twelve 
cases of elironic dry catarrh of the middle ear with 
deafness and in nearly all with tinnitus, which were 
treated with sin ozone spray, improvement;, some’ 
limes remarkable, occurred in every case. 

The technique consisted in passing the ozone “io 
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[i gentle current through an eustachian catheter into 
the middle ear tor about four minutes at a time, the 
operation being repeated several times a week, dailv 
if possible. 

Whooping Cough (Pertussis j.. The efficacy of 
ozone in treating whooping cough has been attested 
by many authorities, among them being Cullle. 
L Abbe. Dereeq. Doirmer, Del berm. Bordier and 
Gudin. In practically all of those eases the ozone 
■was administered in ten to twenty minute inhala- 
t io ns. 0 zoni zm g the ai r i n th e pat lent ? s room should 
prove a better method. 

Says L 1 Abbe i My personal experience rests on 
over 100 eases. In all T have obtained amelioration, 
prompt and rapid at first, and later a complete cure 
in a time ordinarily covered by a very light attack. 
Ozone k the remedy par excellence lor whooping 
cough.” 

Asthma* Bronchitis and Hay Fever arc benefited 
or cured by ozone. Inhalations combined with ozmi- 
ization of the air of the room is the method; the 
latter being more efficacious. 

Tlay fever victims have found that the use of a 
room atomizer constantly for two or three months 
prior to the expected attack has prevented tile latter 
l rom c om i n g on. Du v 1 j r ] g the a ttac k ihh alati on s have 
given great: relief. 

Insomnia, Dally inhalations for ten or fifteen 
minutes, or ha we patient sleep In a room with an 
ozojiizer in operation. 
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Pneumonia. Ozonize the air in Lhe room, keeping 
rhe machine near the head of the patient’s bed. 

Nervous Debility, etc. Three to six ozone iiVhala 
ti'ons per week, preferably in connection with, auto- 
condensation or with vacuum tube sparks. 



Fig. iilj — Room OzordzoT, 


Other Diseases. On nccount of its oxidizing prop¬ 
erties, ozone should be a valuable adjunct to auto- 
ctmdensation in diabetes, gout, obesity, etc. 

Its beneficial action in syphilis has been attested 
by many physicians. 
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CHAFTEK TEN. 

-t V • -».• 

High Frequency X-ray; Its Nature; Generation and 

Therapeutic Indications. 

Explanatory. This is intended as an elementary 
chapter on the X-ray for the possessor of a. small or 
portable high frequency outfit ■who wishes at times 
also to avail himself of its X-ray possibilities. 

Scope of Portable Outfits. Portable outfits are 
constructed on the Tesla type, and it is surprising 
how well some of them light up the X-ray tube. 
They are suitable for the treatment of skin diseases 
and all superficial lesions. This included practically 
all of the conditions in which the X-ray is really ef¬ 
fective. For radiographic purposes the manufac¬ 
turers only claim them to he capable of skiagraphs 
ing the extremities, although some of them make 
satisfactory pictures of thicker parts. Their porta¬ 
bility is at times of considerable advantage. They 
are not claimed to fake the place of the larger equip¬ 
ment in the office of the radiologist, but biring the 
use of the X-ray and high frequency with in Llie reach 
of many physicians who wish to employ it in connec¬ 
tion with their regular work. They are not suited 
to the requirements of the X-ray specialist. 
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Nature of the X-ray, The X-ray v, fis discos err rt 
by KotOiLgcn hi lh9r> It possesses Lhe property of 
penetratine - supposedly opaque bodies but cannot 
hr seen by our eyes, nor felt as it passes through 
the body. It is produced by means of a tube rx- 
h an sled to a vacuum of one millionth oi an almost 
pherc. 

The Tube. For li%li frequency coils a special 
X-ray tube is required. These are of various shapes, 
some monopolar and some bipolar. Our form is 
shown in Mg - . 6 2 . The metal, disk in the center Is 
called the target or anti-cathode and at this point 
the X-ray Is generated. According to the degree of 
vacuum existing 111 the tube it is spoken of as high, 
medium, or low. The higher the tube the greater 
penetration its rays possess. 

Adjusting the Tube. There are gauges for meas¬ 
uring 1 bq penetration of the tube. 

To accomplish results in X-ray treatment the revs 
must be stopped and absorbed by the area including 
the lesion treated. For this reason the higher the 
vacuum and therefore the greater the penetration 
of the rays the farther a way the tube must be placed 
from the part treated. 

The average distance for 0 low lube is from 4 to 
8 inches; medium tube, 8 to 12 Inches; high fube, 12 
to 2D or more inches. 

Protecting Patient and Operator. As an overdose 
of the X-ray is injurious, it is necessary to guard 
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indiscriminate exposure of the patient and 
also of thf operator. 

The simplest method is the use of a protective 
shield, to encircle the I n bo. permitting the exit o £ the 
rays only through a small aperture that may be rr 1 Em¬ 
ulated as required. 

111 addition the nsc of leadfoil or sheet lead to 
cover all parts which are Lo he protected from the 
ray Is customary. 

The Fluoroscope. In order to see the findings of 
the X-ray a screen is employed containing barium 
platinum cyanide, a substance which shines or fuor- 
esces when exposed to the X-ray. Interposing an 
object between this screen and the X-ray tube pro¬ 
duces n shadow oji the screen commensurate with 
the amount of the ray which has been prevented 
from reaching the screen. We have, therefore, a 
shadow picture showing the relative density ot the 
object traversed by the X-ray. 

The Skiagraph k The rays act upon the bromide 
of stiver gelatin coating on photographic plates in 
the same manner as ordinary light. When a place 
takes the relative position of the fluoroscopic- screen 
the resultant picture is called a radiograph, or skia¬ 
graph, and affords a permanent record of the condi¬ 
tion shown. 

The X-ray plates have a heavier coating than 
ordinary photographic plates and are enclosed in 
two envelopes so that they may he handled in day- 
light. The flaps on the envelopes are on the non- 
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£ju? image the following rule must, be kept hi mind: 
An unaginaO’ h ne from the point on the target where 
"he ray b generat-Ed to tlie center of the pkvt6 3 must 
be perpendicular Lo the plate and pass through the 
center of the part akia&raphed. 

Fig, 63 shews the proper relationship of the lube, 
plate and hand for a skiagraph of Lhe latter. 

The length of exposure is from a few second* to 
several minutes, acceding to the apparatus em- 
p loved and the density of the parts. A few ex - 
perimental pictures will enable the physician to de¬ 
termine the approximate time for his individual 

outfits 

The method for developing is the same as ior or¬ 
dinary photographic plates, hut takes much longer, 
averaging about ten to twenty minutes. 

Dental Films. I 1 or skiagraphs of teeth, a him is 
used. Two small films wrapped in two opaque paper 
coverings is the way they are supplied to the doctor. 
The film h held inside the mouth, back of the leu tin 
the smooth side of the paper toward the tube. Hetn 
is adjusted so that the line from target to -film 15 ™ 
accordance with the rule given above. W;th 3lYta 
machines it will bo necessary to expcrimflnl to £ et 
the time of expo-sure. If. will average 30 lo 60 sec 
ends. The films are developed, washed and drmd; 
the one retained by the radio graphed the other }■ 

the patient 

Diseases Grouped According to Technique- 11 
treating with the X-ray the average number of 
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treatments k three per week. The length of ex¬ 
posure during the first two weeks should nor be 0V[?1 
five minutes each time to guard against possible idio- 
svucra&y to the ray. 

After two weeks the treatment may be. lengthened 
to seven* or, in some eases, ten minutes, and con¬ 
tinued until improvement takes place or the charac¬ 
teristic' reaction appears. 

Tia the former instance, the frequency of the treat¬ 
ment. k gradually decreased; in the latter it Is sus¬ 
pended entirely for a few treatments until the signs 
of dermatitis have subsided, when it is resumed as 
before, providing the evidences of disease have not 
disappeared with the reaction. 

With a Inw tube the tube-wall is from five to eight 
inches from the surface treated; medium tube eight 
to twelve incites; high tube twelve to twenty inches. 

A number of diseases suitable for X-ray treat- 
merH are given herewith, grouped according to the 
vacuum of lube best suited to their treatment. The 
lower the tube the quicker the reaction produced, 
^niue diseases are included under two headings, 

where i- is a matter of choice, either method yield¬ 
ing results. 

Low Tube. 

Acne, eczema, epithelioma, lupus, rodent ulcer. 

Medium Tube. 

Aenc, hhistomyeosis. cancer (superficial), favus r 
goitre, hyperidi’osis, keloid, nevus, pruritus, psori- 
■ s ■ k, $areomn, sy c osis, Ira« h oma, tnIn crax 1 1 ou r glauck p 
m enralgia. 
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High Tube. 

Alopecia areata, r,anc«r (Jeep seated), leukemia. 
X-ray Burns. An .X-ray bum or dermatitis is the 
result of an overdose of the ray. The earlier symp¬ 
toms arc itching, redness and pigmentation. By 


64 Portable JJ£-R^y fi-u■ 2 High iTrequeney GoiE. 

keeping Miesc in mind it will be possible to avoid 
severe burns. 

Mild burns should be let alone and they will sub- 

b. of their own accord. JVi severe forms the oon- 

* Lt.iuu ffi a]] X-ray gangrene 01 necrosis and calls for 
surgical measures. 
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CHAFTEE ELEVEN, 

Diathermic Currents, 

Characteristics and Synonyms* As long ago as 
1899, Prof. D'Arson vaL noticed that passing the 
D’Arsonval current through certain tissues of the 
body produced a higher temperature in these tissues. 
Nagelsehmidt, Doyen and others confirmed these 
early observations, and the name diathermy was ap¬ 
plied to this method of increasing the temperature 
of the internal tissues of the body. 

The direct D’Arson val current, is used and dia¬ 
thermy is synonym oils also with the terms thermo- 
penetration, electro-coagulation and electro-thermic 
coagulation. The application is always bi-polar. 

Lt really amounts to die application of electrically 
generated heat, which may be made to cover cer¬ 
tain definite areas between the poles of the appa¬ 
ratus, and may be used to raise the temperature of 
the tisai|es or even carried to the point of coagu¬ 
lation wii 1 1 the formation and reparation of a slough, 
in the latter case it. is the equivalent of a surgical 
procedure. 

Vv\> are Familiar with the action of the gafyauie 
cmrrent. It we pass this current through water, 
owing to electrolysis, the water Is decomposed into 
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hydrogen and oxygen which eqlleet sit the positive 
an 4 negative poles respectively, or, if the current is 
passed through a solution of potassium Iodide and 
starch, a dark color is immediately noticed at. the 
negative pole, duo to the decomposition of the, po¬ 
tassium iodide smd consequent action of the iodine 
on the starch solution. If we dip our hand into the 
water while the current is passing, there is a dis¬ 
tinct tingling sensation. 

Ti\ now, instead of using the galvanic current, we 
pass the direct D’Arsomal current. tbrough the wa¬ 
ter or solution, no electrolytic action is apparent 
and the only effect is an increase of temperature in 
the solution, as is evidenced by the introduction of 
a thermometer which shows the steady rise in tem¬ 
perature until the water boils. It is estimated that 
with the diathermic current the internal tempera¬ 
ture of the body, located between the points of ap¬ 
plication can be raised to a temperature of 140 de¬ 
grees Fahrenheit. 

Effects. On account of there being practically 
no skin resistance to the passage of the diathermic 
current, the current passes directly from one elec¬ 
trode to the other, heating the tissues that lie be¬ 
tween the electrodes. The current can be concen¬ 
trated in this matter, and is always under absolute 
control. This is of great value, as a little experi¬ 
ence will enable the operator to gauge the amount 
of current required to produce any given tempera¬ 
ture in the tissues ami reduces the application of 
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thh current to exact measurement, so difficult to 
obtain when applying an ordinary high frequencv 

eurreni. 

If electrodes of the setue amount or surface are 
used on the opposite sides of a part, the same effect 
would be produced at each electrode or a uniform 
eifec i produeccl bcI■ wee 11 i 1 1 c two, makh 1 g aIIowanec 
for the fact that, fatty tissues heal, quickly and that 
bores are slow to heat, but retain their heat longer, 
while muscular tissues; are slower to boat than either 
fat or bones* 

If we decrease the size of one electrode, since the 
same amount of current is passing, there wilt be a 
more intense heat over the area of the smaller elec¬ 
trode* If sufficient current is used the heat acts like 
rln? cautery, coagulating and destroying the tissue. 

By regulating the size of the elect-rod# the heat 
may be delivered wherever desired within the tissues* 
thns the value of this current in all inflammatory 
conditions of joints, etc. 

When the cauterizing effect is desired, the active 
electrode is usually a metal point or a wire. In this 
form it represents one form of fulguratiem. Tt. is 
employed in papilloma of the bladder. (The tech¬ 
nique is given under this heading in Chapter V f.) 

Diathermic currents are men mired with the hof- 

“ ~~.~a • • - r"v' • ■ ■ v ■ “ ■ - *■ • ■ • . • •: . ■. i'. ’ ■ 

wire meter. 

Range of Usefulness. Outside of their use in nue 
form of fulguratmn as above referred to, they have 
been very successfully used in conn cation with deep 
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Raenigeuth^apy hi maligttfcnt growths, and in the 
form of increased heat without- carry mg it. to tisane 
coagulation, in arteries elerosiSj lotjal or peripheral 
disturbances, sciatica, neuralgia, lumbago, asthma, 
neurit is., headaches imd rheumatic or other forms 
of arthritis. Many other conditions naturally sug¬ 
gest themselves where these currents may ho em¬ 
ployed. 

Technique, For increased internal heat, the 
method of the use of this current is as follows: Con- 
] 1 eei.mg cords are attached to electrode of suitable 
siez or shape for the part that is to he treated. 
These electrodes are made either of solid discs, or a 
thin brass sheet covered with absorbent material. 
In order to make better contact they are first cov¬ 
ered with gauze saturated with a normal salt, solu¬ 
tion, aiid the part to be treated is also moistened 
with this solution. The control of the current; is 
easily maintained by using a meter and the exact 
amount that is applied can be measured at all 
times. In general treatment^ the current is slowly 
turned on untis tha ureter shows from 700 to £00 
mi damperes passing, and fhen it is gradually in¬ 
creased up to the tolerance of the patient. The 
operator should remember that it is better to eom- 
Lu.Ciice with a small current Jtnd gradually and uni¬ 
formly heat the part between the electrodes rather 
than to start with a heavier current where the great¬ 
est effect is nearer the two electrodes, for if too 
much current is used, the tissues near the electrodes 
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IVill be heated beyond the point of tolerant before 
r!n- tissues that lie deeply are heated ay much. aa tj tey 
should be. find burns will be produced. 

In the second method* where coagulation and cam 
t q nznUot i are de tsired, t-he act 1 ve elei-tro>.le timst. be 
metal Iic, and if m tensive work is t.o be done anaes¬ 
thesia is required. 

Ib\ O, R. Pfahler {Journal Advanced Therapeu¬ 
tics, Dec., l. : SM4) has accomplished rein a triable re- 
auIts by combining this method with deep Roetifcgen- 
therapy in malignant growths, The work is done 
under an anaesthetic^ as the pain is severe. In most 
of his eases ether- was employed, but in month eases 
hypodermic injections of one or one and a. half 
UJ1C tablets [liyoseiue hydrobromide gr. 1/100: 
morphine hy drobromide gi\ % ■ and caotoid gr. 
1/04 ) were used. These in some oases had to he sup¬ 
plemented by ether. 

He uses an instrument capable of generating 1,000 
1o 2,GOO mill lamp ores. In removing a portion of a 
bp be uses a. ball electrode inside, about: three- 
tightha oi art inch in diameter, and a needle-point 
electrode externally, lie says; M I would outline 
the area of the diseased tissue to be removed by 
allowing the current to flow from this point toward 
ihe ball electrode on the inside, and then coagulate 
the entire diseased tissue. At first I depended upon 
Die necedle eleefrode to actually carve out the dis¬ 
eased tissue, but now I find it simpler to out this 
fiv, ;sy wiili a pair of curved Scissors after eofagula- 
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lion, always tutting within the coagulated tissue* In 
this way there is no bleeding Find the edges arc com¬ 
pletely sealed off. 

“In destroying an extensive lesion in the cheek 
I used a flat electrode, one inch in diameter, on the 
inside and a point electrode on the outside. In de¬ 
stroying a portion of the tongue T have used two 
point electrodes. The electrodes are held In contact 
with the tissue/* 
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CHAPTER TWELVE. 

High Frequency in Dentistry, 

General Field of Usefulness. High frequency cur¬ 
rents art: coming daily into more and more frequent 
use by dentists. They are employed in pyorrhea, in 
drying cavities, in devitalizing teeth, in sterilizing 
rott-eanuls, in bleaching teeth., in abscresses, in local- 
mg devitalized teeth, and for the relief of pain. The: 
author is not a dentist, but has tried to give in this 
chapter a resume of Current dental opinion and 
technique as gathered from various sources. Sev¬ 
eral dental electrodes are illustrated in Ffg, 63. 

Pyorrhea. Pyorrhea early manifests itself by a 
Kliglil reddening.of the gums at the margins and a 
tendency to bleed on slight provocation. A large 
majority of patients having pyorrhea are anemic, 
and rn these the gums, instead of being red. may 
nave a yellow and discolored, appearance and are 
apt to be flabby or receding instead of puffy. In the 
second siege of the disease, pus appears, attaching 
the peri-dental membrane. Later the bony 
socket of the tooth may be slowly eaten away or 
destroyed. The gums gradually recede and the 
tooth becomes loose in its socket and painful to the 
touch. 
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From this wc can see sit once indic«.. iV .jjo MM tin? 
employment of high frequency currents, 

a EVench authority says that it is necessary “to 
—oh\r and suppurative slate of the 


Oii—High Frequency 

Especially Made 

if 11m£! correct the depleted nutrition in the tissues 
. produce an over-active phagoetosis and increase 
the index of leucocytic destruction. For this result 
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one uses high frequency currents with the greatest 
success in the two forms, the effieuve (spray "i and 
the spark.’ ’ 

Gremeanx and Arnal (I’Bsst Djenfcaire, Sept.. 1913) 
use the high freqne j icy as foiLows : * 11 One iiitroducfea 
file metallic fulguration electrode its far as possible 
between the loosened gum and the tooth, in order 
that the spark may reach all the recesses and puru¬ 
lent foci. During the operation, which 1 fists an 
average of a minute for each tooth, one se^s the 
margin of the gum blanch and the pus bubble out at 
the neck of the tooth. When all of the recedes 
liave been p one [.rated, the fulgn ration point is re¬ 
placed by a small vacuum electrode, which is passed 
over the external and internal surface of the gums 
for about ten minutes. 57 

They wait three or four weeks to note results be¬ 
fore giving a second treatment., employing a rigor¬ 
ous antiseptic regime in the. meantime, consist ing in 
brushing with an alkaline powder night and morn¬ 
ing, and numerous rinsings with boiled water, etc. 
About a week after the treatment the patient mas¬ 
sages the gums with the finger twice a day. In three 
or four weeks, if pressure on the gum shows pres¬ 
ence of pus r the treatment is repeated; otherwise 
the case is dismissed, with instructions to keep up 
ihc massage of the gums and antiseptic care of the 
month. One to three treatments were required in 
the eases treated, 

E>r. F. Morel (Bulletin du Syuclieat dos Ghinir- 
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gjcnsdtentbtes de Fran.ce, Wept .-Oct., 1910, Jin,. 
Feb., 1911) makes use of medicaments in eoncre¬ 
turn with the high frequency. He claims that the 
high frequency effleuve renders mucous membranes 
porous si z i d facilitat es 1 he p cnetra 1. i o n of me d i ea - 
m en Is, and that the simultaneous application of the 
solution ai]d ihe current produces an electro-eh emic 
effect* He decomposes by the currents a solution of 
po t ass inn i bi-dhi 'O n't a t e, cl aiming th at 1L c b a se wi I i 
be taken up by the diseased tissues. 

After thoroughly removing tine tartar from the 
Teeth, he carefully irrigates with peroxide and 
evacuates -a'll of the pus. Then he paints the teeeth 
and gums with the following solution, using a 
spatula to get it up as far as possible around tlm 
rools: 

]{ —Fluoride of Ammonia.. , ,. , 1 gramme 

Chloride of Ammonia .. . ,, 1 gramme 

Chloride of Pnf.asJi.1.5 gramme 

Salicylate of Theobromine,. . ,. 1 gramme 

Methyl Alcohol ....... .50 centigrammes 

Distilled Water 30 grammes- 

M.—Filter, 

This solution favors ionization and lessens the re- 

. 

ssutfince of the tisanes to porosity. 

A pad is then soaked in a ten per cent aqueous 
solution of bichromate of potash and held over four 
teeth and a vacuum electrode held over this for 
about fifteen minutes, with close contact. He only 


(C) Jeff Behary 2019 


302 









(C) Jeff Behary 2019 


303 





3C4 


EBEftlTAfiT's MAN IT A ^ OF 


at the Dental Septum of the Medical Congr^ a r 
Caracas in 1911, is entitled, “Deasication, Metallic 
Ionization, and Phoresis of: th l- Canale m One Sit- 
ting with High Frequency Currents, 1 ' The author's 
methods seem to be distinctly original T He speahs 
of using at first, a coil and resonator and with this 
used iodide of potash because this chemical absorbed 
the ozone when the current was introduced into in¬ 
fected root- canals. .After four years of experiment¬ 
ing he found a method and a machine that enabled 
him to get simultaneously metallic ionisation and 
th ermop e n e tr a. tl on + 

He says: <f I have used the * * # high frequency 
coil, but even though the machine is just as efficient 
3S other more powerful coils for fulgu ration ; with 
vacuum electrodes and with the ozone inhaler, in 
the dedication of the canals, the current is found to 
be of too pronounced faradie character. 

I have also used several other types of high fre¬ 
quency maclunes, and found the one most suitable 

4 - 

£ 1V11L £ a Smooth, high 'frequency current without, 
any fare die sensation, such as is need in diathermy. 
In this ease there ^v 111 be felt by the patient nothing 
but a progressive increase of warmth, if there is no 
continuity of solution. If there is one, ms matter 
‘now small, beside the progressive thermic increase, 
there will result an Ionization of the canal in which 
a small are will be established. This arc is formed 
between the walls of the canal and extends file full 
length of the electrode. 



2019 
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‘The el strode is commoted by means of a flexible 
mid wflll insulated metallic conductor to the right- 
band £ a ata-condcn £ at ioti ‘ ter min aL The el ee t rod c 
handle may be about ten centimeters Ion^ 1 and made 
of cither fine wood or ivory, with a metallic paint 
similar to that of the broach holders employed In 
dentistry. Small pieces of either copper or zinc 



Fig. 68 Dental .Electrodes. 


wire, as required in each case, will be Jilted to the 
handle. In some «|ses t where no abscess is formed, 
I believe the copper is superior to the zinc electrode. 
To substantiate this statement, 1 have observed that 
after a diseased spot has been treated with a copper 
electrode no pain is felt if that spot is touched, 
"Before the current is turned on f it is? better to 
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thoroughly dry the cavity leading to the canal in 
order that the sparks may not be diverted, but will 
confine themselves to the length of the wire and 
walls of ihe canal throughout its length. 

£ ’I firmly believe that the metal, during its ioniza¬ 
tion. is cataphorically introduced into the dental 
canals through the apex, and that once in the pres¬ 
ence of the salts that form the composition of the 
blood, a chloride is formed, this being the reason 
w h\ the pc r i don i i urn ai i d adj a eent pa rts are i rritated 
when zinc is -employed. A zinc electrode is bene¬ 
ficial in ease of an abscess on account of the chemical 
composition formed by the zinc. 

"The ionized and ozonized copper is also intro¬ 
duced into the dental canals by means of the cata¬ 
phoric action of the current, thus forming a deposit 
or oxide or bi-oxide, of copper, which will perma¬ 
nently act as a disinfectant. 1 shall later on explain 
the met hid through which its action is Brought 
about. 

'A'i.hough rs tooth may be profoundly infected 
lit is understood that I refer to a tooth without 
pulp), with inflammation of the peri dour ium, with 
an abscess or fistula, it can be 'stopped J In one sit¬ 
ting, fearing no ulterior difficulties, if this novel 
method is employed* 

J "E’Eie teebmque is very simple: After the pulp 
chamber is open it is to be moistened with a small 
quantity of trikresol and iodoform or trikresol and 
formalin, after which the electrode is applied, being 
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held at a distance tsX a half to one millimeter nruJ 
moving 1 it over the surface until the cavity Is dry. A 
broach is now employed, being operated into one- 
inalf the length of the cami.h drying with cotton and 
compressed air, not too warm; then the copper wire 
is introduced and the current turned on for live min¬ 
ures. The broach is now used again, this time reach¬ 
ing to the ape*. The canal now being perfectly 
freed, from the bits of pulp and other foreign bodies, 
h now thoroughly dried with, cotton inserts. The 
copper electrode treatment is i h on rep cat e d f o r live 
minutes, &nd T after this time has elapsed the tooth 
may be ‘stopped. ? 

■'The great efficacy of this modality is supported 
by the fact that the dental canals constantly main-: 
tain a certain humidity, which serves as an easy 
conductor for the introduction of the ionized metal 
and permits the easy access of the flowing-in proem 
of the ozone while being dried by the thermopene^ 
[.ration, which goes to complete the oxidation and 
the consequent coating of copper, leaving it perma¬ 
nently deposited in a state of oxide or hi-oxide of 
copper. 1 ’ 

Abscesses. The dental technique advised by some 
operators consists in ten or fifteen minute applica¬ 
tions of a mild torrent in con tact with the cheek, 
followed by the use of one of the csitaphoresis elec¬ 
trodes containing cotton saturated with iodine and 
aconite solution. Duration of this application about 
eight ur ten minutes. .Tirka use* methyl salieylate. 
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and Also speaks of formo-«resolj which I infer is used 
with t I m 1 c a la p b o resis el eetro de + 

Prs. Barber Arid Van Valkehburg have reported a 
i'-jsc where the copper wire was employed in treat 
mg an abscess. 


T^ig. GU—Poitalh]H Outfit fur Dcmfistfl, 

Post-operative Pains. For the pains and soreness 
existing after extra(.ian or after setting bridges or 
c row ns, the use of the cataphoric electrode with any 
suitable solution has been recommended, followed 
by application of mild current with the ball-pointed 

1 >y orrhe a cJ ectro d e. 
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SterHising- Root Canals. Another method of ster¬ 
ilising root canals is the touching of Ul e point ml 
dental oleetrode (carrying current enough for a 
half-inch spark), to a broach which lias previously 
been inserted in the canal. Tlirj: broach carries the 
current into tie caned. The direct D T Arsonval cur¬ 
rent may be used the same way. 

Bleaching the Teeth, Hubbel says: 1; Place your 
bleaching solution on a fibre of asbestos or cotton, 
placing it in the cavity of the tooth and applying 
(.he point of the electrode directly against this fibre, 
the cataphoric action of tire current driving the Solu¬ 
tion into the dentine, getting results much, quicker 
than from ordinary measures. Care rtfUst be taken 
that the apex of the tooth is first stopped with gutta¬ 
percha &u that there is no danger of the solution 
being forced through the apical foramen.” 

Diagnosing Live from Dead Pulp, The pointed 
dental electrode is used with a mild current, and 
the point applied to the eusx> of the tooth. If the 
pulp is alive the patient will feel the current; if he 
does not, Ihc tooth is devitalised. 

Ohtundiug Sensitive Dentine and Devitalising 

Teeth. ' E ln obtimding sensitive dentine, a small 
crystal of carbolic acid, is placed in the cavity and 
the pointed electrode is used in tire generator, the 
current being toned down as mildly as possible. 
The point of this electrode is then placed against 
the cavity and held for from ISO to 50 sec on ds. Now. 
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' 1 > r tfii' >.m iT,y, Jill] ii still sensitive, usy the cnirent 
for a half minute longer. You may now start to ex- 
ca-vate. and If the one application of the carbolic 
add does not last, sufficiently long to complete the 
operation, place another tiny crystal in the cavity 
and spplj as before. In the majority of cases t oper¬ 
ations have been rendered entirely painless by this 

method of treatment. 

..... . - . 

Mu devitalizing the teeth, a small crystal ol novo¬ 
cain is placed in the cavity, or, if no cavity is appar¬ 
ent, cat into the enamel with a very small stone, 
placing a crystal of novocain therein and dipping 
the tip of the electrode in adrenalin. Apply the 
high frequency current to this with a very mild flow 
of current the same as in obtaining sensitive den¬ 
tine, using the current for about one minute. Drill 
innj Llit - - teeth until as close to the pulp cavity as 
possible without unnecessary pain, and again apply 
a crystal of novocain, and use the current Lor about 
a minute to a minute and a bald, and in most cases 
ii is then possible to cut into the pulp cavity. It 
the nerve is then sensitive, pressure anesthesia is 
advisable. The greatest trouble that we find in get- 
tihg success from this treatment is the inability of 
Hie operator to successfully Control his current, as 
it r akes consider able practice in order to got the 
proper amount of stimulation. But, after some ex- 
P f, rimeriting, it, h possible to gel results in <Fic ma- 
,jo v i r y of cnsrs. J ■- -Hubbel. 
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GLOSSARY, 

Names of Diseases and Terms Defined in the Test 

Are Omitted. 

Ampere. The unit of current strength or intensity. 

Anemia. A deficiency In quantity or quality of the 
blood. 

Arteriole. A small artery. 

Asepsis. Freedom from septic matter or infection. 

Atonic. Lacking tone. 

Atrophy, "Wasting of a part. 

Bi polar, Attached to both poles of the apparatus,. 

Capillaries, Hair-like vessels connecting the arteri¬ 
oles with the smallest veins. 

Carbon dioxide. CO : . A poisonous gas eliminated 
through the lungs. 

Carbon dioxide snow. Under high pressure the gas 
liquefies and on liberation the evaporation pro¬ 
duces snow-like crystals which are moulded and 
applied to a growth that is to be removed. It 
is frozen and separates in 10 to 12 days with¬ 
out leaving a sear. 

Cataphoresis. Driving a substance into the tissues 
by means of an electric current. 

CoagTAlum, A clot, 


(C) Jeff Behary 2019 


311 



3.13 


EdEKHAKt's. MANUAL OF 


Coudcnser electrode, A vacuum tuba con tabbing a 
metfil disk which acts as one plate oE a con¬ 
denser, the tube wall being the di-electric and 
the body surface in contact, the other plate. 
Shown in Fig, 21. 

Conductor, A material readily transmitting elec¬ 
tricity* 

Contraindicated, Not indicated, ~~ 

Dermatitis. An mflammation of the skin: used to 
signify the inflammation produced hy an over- 
close of the X ray, or X-ray ^burn,” 

Di-electric. A substance separating two charges of 
electricity in a condenser, as the glass in a Ley- 
den jar. 

Diplopia, Double vision* 

Effleuve. The hue spray from a vacuum tube or 
other electrode, too fine to be termed a spark. 

Electrolysis. Breaking up a compound into its ele¬ 
ments by in cans of an electric current. Elec¬ 
tric analysis. 

Elimination* Carrying a substance out of the sys¬ 
tem* 

Endarteritis, Inflammation of the lining of an ar¬ 
tery, 

Escharotic. Caustic, 

Exudate. A substance deposited in or on a tissue, 
cither by vital action or by disease. 
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Functional Pertaining to tie natural action of a 
pa rt. winch m ay Ya ry som e w h at \v 11h o =, 3 1 . an a.^t- 
ual change in the structure of the organ or 
part* 

Hemoglobin. The coloring matter of the red blood 
cor p usoles, CO 11 Unurig iron. 

Hyperemia, An increased amount, of blood. 

Hyperes thetic. 0 v er-se 11 s it i yo 

Hyperplasia, Abnormal increase In tissue elements. 

Hyp er trophy - 0 v ergr o^vtb.. 

Hypertension. Above normal pressure. 

Hypotension. Less than norma'! pressure. 

Ton. A moving particle of electricity. 

Tndican, A substance found in the urine as a re¬ 
sult of imperfect intestinal digestion (from pro- 
teid putrefaction). 

Inductance, Tim phenomenon of induction. 

Induction, The generation of' an electric current 
in a body by the influence of another electrified 
body. 

Ir«hibitive. Producing inhibition. 

Inhibition, Soothing or arresting a process or func¬ 
tion. 

Intra, Within. 

Intra ocular, Within the eye. 

Intra-waginal. Within the vagina. 

Lesion. A disease or diseased area. 
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Leucocytosis. An Increase in the number of whit* 
blood cells. 

Metabolism. The process of changing inorganic ma¬ 
terials into living cells. 

Milliampere. One one-thousandth of an ampere* 
The unit of dosage of medical electricity 

V 

Modality, Any one of the different forms of dee- 
tricitv* 

u 

Monopolar. Connected to one pole. 

Myelocyte. A pathological white blood cell found 
In leukemia. 

Neurosis. A nervous disease, especially a functional 
one. 

Ohm, The unit of resistance to the passage of an 
electrical current. 

„.......... *•**•. : '• * YC •' ^V V ’• s 

Orificial, Pertaining to one of the openings or ori¬ 
fices of the body. 

Oxidation, Combining or causing to combine with 
oxygen. 

Oxyhemoglobin, Hemoglobin charged with oxygen 
in the arterial blood. 

Phagocytosis. The destruction of harmful cells by 
cells called phagocytes which envelop and ab¬ 
sorb them. 

Physiological* Natural, or normal 

Plastic. Tending to build up or form tisanes, as a 
plastic exudate. 
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Poikilocytes. Malformed, overused. non -nucleated 
rod blood corpuscles present in pernicious and 
other anemias. 

Potential. Electric pressure (measured, in volts). 

Reciprocal, The reciprocal of a fraction h the in¬ 
version of it. Thus the reciprocal of y* is 2-1 
or 2 . 

Serosanguinous- Serum and blood mixed. 

Solenoid, A coil of wire. 

Suppuration, Formation of pus, 

Suppurative, Tending to form pus. 

Supra. Above* 

Supraorbital. Above the orbit or eye. 

Tension* 1 . Electromotive force; potential, 2 . 
Pressure* as the pressure of blood in the ar¬ 
teries* 

Thermostat, An apparatus registering heat expan¬ 
sion or regulating a mechanism, through this 
action. 

Transformer, A coil that changes the voltage. If 
it increases it, it is called a step-up trans¬ 
form er r 

Unipolar, Connected to one pole; same as mono- 
polar. 

Volt, The unit of electrical pressure. 
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INDEX 


Alfscaaf, l h Jj h 3'1r. 
mastoid. 242. 
pelvic, 26l, 

Acne rosacea* 1G6- 

— vulgaris, IS 7. 

AdClJiomycoaia, 170. 

Adenitis, see tuber CillOSiS of 
^ lands. 2G6, 

Adhesions, 170. 

-- jj e tv i£, 561. 

Adjustable tuba hatuLle, L-&. 

A l bumi&urio, IV i ■ 

Alcohol! sun, 17:2-515. 

Alopecia, 372. 

AHern Skiing current, 14. 
AlletuatiODj 13 = 

A m en of rh eu, 17i>. 

Ana] fissura, 515. 

pruritn e, £55. 

Anemia, 176. 

A nc U riSin P 177. 

Anterior poliumyietitis- 334, 

A ppendfcLtia., Cuturrhal, 177, 

A r teri os cl etosls, 175. 

Articular rlieunria.tlsni, 358. 
Asejpsia. 75. 

A .st jicnos ra, 187, 

Agthrm j^g_ 

Ataxia, locomotor, 239, 

Atonic ^Nation cif the stom¬ 
ach. 183. 

A Ergphic rhinitis, 250. 

Atrophy Of optic uerva, 190, 
Author's unto - cOtidanaation 
r-ad. US, 

— T>" a rseh vu! $nvg i ngrs„ j 23. 

— s^tulate tube* frri. 

Aiito-ootulenaallon. 42. 108. 

— couch, 1H. 

— local. 154* 
msaenr^rr.Ent ol. S2. 

— pad, 114. 

—- pnd, home-made. H4, 

A uto-cond ucl ion. 106, 


Baldness, 175. 

Harder’a itch, see cycOEls. 
i *■■;•..■■■* iiuw'n dlseaae, 22d. 
RiDOlfL-r Teala. technique. 04 . 
E ladder 'liaease. *ea cystitis. 
EEadder. pu.| ■] il i.,m a of, l&Q, 

1*3 each Ing teeth r 3011, 


Blepharitis, l9l. 

Blindness, 103. 

Blood pressure, use -ion. 

— in arteriosclerosis sTH 

— high, 17£-231. 

— Jl>w, 233 , 

— method of tbiking, 12.G. 

Roils, sec furuuciUosEE. 

Bruch UU neurltfe., :Hk. 

Brain fag, 194 . 

ISrenstf.:, llaJuby, 21.9, 

Bright'a disease, 171 . 

Bronchial asthma, see asth¬ 
ma, tSS-1?.?. 

Broncli l c I s r 13 n -sso. 

Borns, high frequency, (Jd. 

— X-ray, 261. 


Callus. lfl«. 

Cancer, 168. 

Caustics, see gray hnir. 
Carbuncle, 167. 

Carcinoma* 197. 

Ca 1 a.? ih ore. s Ls p 52 -502. 

Cataract, 193. 

Ca.La.rrh of bladder, seu cys¬ 
titis. 

— bowels, see colitis. 

— nose* ECe nasal eftt£J.rrh and 
ozena. 

— womb, see cervicitis. 

Cun teri nation, 90, 

Cautions, 74, 321* 

Cellular massage, 21. 

Cellu ittba, 196- 

Cerehrul hemorrhaKe: .100. 

Cervical adenitis', -=>ee tubercu- 

losis or stands, 565. 

Cervicitis, ^ru. 

Cervix, eroSlOM-S of. 217. 

— ]Ti flara matioti Of, -01. 
Chancroid, 20?- 
OhuTijffs Of life, 242, 

Chilblains* 203.. 

Chloasrna* see mt>th-patthea. 
Chlorosis, 175-279. 

Chorea. 203. 

Chronic ulcers* 203. 

Ciualiices, 3K0. 

Climacteric, 243 . 

Coagulation. elcotrjc, -s-. 
Cocaine habit, Si — 

Coil, Tosla, 30. 

Cold e3c.tr amities; 2D4. 
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CO IJIls, 204. 

Co ton. iTtfi£UmH^tlQTl ot, JO?. 
CcimlenseJ'i 23 : 2fi.. 

— cushion, 11**. 

— plate, 23. 

Constipation. 20 E, 

Constitutional efEL'Ot, 64, 6&. 
Contraction, Dupuyt nett's, 313. 
Con va l i 1 soenoo, 30?^ 

Gorneal opacity, 2 Of-. 

Corns, see CalliiKj. 190. 

Coryza, 2 06. 

CntanfeOTJH oa-ncer, 339, 
cycle. 13. 

Cyalitl-T, 2*07. 


Pandr tiff!, P('e Seborrhea,. 

P'Arson val current, 3i>. 

— a<lmlTiistr£LlSoTi l i tl r 292. 

gf-effects of r 292. 

— suiEin^a, 123 . 

— technique, 41-295. 

Deaffli^SS, 20E-279. 

Dofin] lion of alternation, 13. 

— cycle, 18. 

di-electric, 2S. 

- frequency 14, 

— h]£h frequency, 1&. 

— oifcllla.t 3on 3 13. 

— p&riod, 14. 

— periodicity, 13, 

— pulsatory currents, IS. 

Dei-La] films. 207. 

Danlifitrv, hi^h frequency in, 
29S. 

DcVitalii! n tualli, 30EL 

DiaboLe^. 2’dS. 

Diarrhoea^ 211, 

Piathermy, 142. 

Dt-electric, 26. 

Dilation of atoma-ch, 1$J1- 
Dosage measuring, 44-50, 

— rough method of standard¬ 
izing, go. 

J-'irug habits, 212. 

Dupuyt rt-H’s contraction, 213.. 

Dyspepsia, 213. 


Earache, 213. 

Ear diseases, 214 . 

Kfi.r technique, ivj, 

Eber-hart Unit, 62. 

Eczema., 214. 

Effects Of Vacuum tubes. S3. 
Ntaolrical oscillation, £3. 


Electric coagulation, 2&£. 
Electrodes:, eaX&phor&giB 
305 . 

— fulgTUatloti, D3, 

— vacuum, 4*-«2. 
pcmissEonSj nocturnal, 2S1. 

MJ ndometrltlH, 291. 

Enlarged pinstate, soe prua- 
tatsc diseases, 

Enteritis* £95 
lilrmrcHia, 283- 
Epididymltls, 213. 

Epilepsy, £16. 
ijT'i llielioma... 217. 

Erosion?; of cervix, 2-17. 

Exoptith?■'mic kc-1 ^Zl. 

Eye diseases. 2 ls. 

Eye technique-, 14G. 


FUVUS, 2 L? r 
Fissure, anal, 2J8. 
Flabby, breasts. 219. 
FluorOscope, 28ft. 
Frequency defined, 1.4. 
Fpc n tal si nn hi L L i s, 2GJ . 
Fui&maticm, 55- 
Furunculosia, 219. 


Gaiffe 1 ^ meter. 4 ft- 
Gastritis. 229 . 

G on i tc - u.r In?ry dIseaaas, 2 3u. 
Glands, tuberculosus, 2:6c, 
f 3 la u coma, 329. 

Glossary, 311 , 

Gleet, 230 . 

Goitre. 231- 
Gonorrhoea, 222 , 

Go Lit, 223 . 

Gray hair. 233 , 

Grippe* 227, 

H 

Habit, alcohol. 172 , £ 1 . 2 , 

— cocftlpe. 2l2- 

— tirug 1 , 31 ■ b - ■ ijh n 

— mortjMin?. or opium, 31 *. 

1 -l air„ falEingr, 2 1 8 , 

— oray. 22J= 

— loss ofj 172- 
Handles for tubes, . M. 

] lay fever, 2^8. -SO. 
Headache. 228 . 

Heart disease. 33 a. 

H*at pencLration, 2^*, 
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Hemorrhoids, 23 [i. 
ites-pes water, 231. 

"H i *?h blood prc ssij.ro, 321 . 

;:ip:h frequency burns, 06-, 
pOUHtiturtonal effects, 64, fiE. 
—defined, 13. 

development of, 23; 

— m eas'i.i rem en t of, 44, 

— physiological bXCtEo-ll ot. $t, 

— Surgingp* 131, 
lii crapy, 159, 

— imlcr spray; 124.. 

X-ray, 362. 

Hiv&a, 27Q, 

Hot.-wire meter, 4E. 
iiyp-crcsrncrlc l-birdtis, 22a. 

Hy partfinsl un N 231, 

Hypertrophy of prost-ito, see 
prostate diseases. 
Hypertension, § 32 . 

Hysteria, 2^3. 


Impetigo, 233 r 
1 TrouLeneo, 233, 

Incontinence of urine, 233. 
Indigestion, ijLta&ti[]H.l, 236 r 
Indirect pparKa 125. 

Inf&utite paralysis* 234. 
Influenza,, see grippe. 
Trjflppnnla.': 234 x JJSO. 

Insulated Lubea, 55. 
lnieaiipal indigestion; 235 . 
iKCm-odulair iiemm-rnsge. 23£ r 
— blindness from, l@ 2 r 
Intis, 237. 

Itching, 254. 


K 


Keloid, 337. 


Larynx its, as 7. 

1 jfo;i torrho ea, 337 , 
be’jfcenvift, 237 
LCyd on jar, 24 

I ; -hr.,j. 25 

TJghting tube not proof of high 
frequency currant, 22. 
Nlth&mta. sea E-out 
t.OcOiMotor a-taxte, 339 
I>Os=i of hair, 172. 

Ij>w blood E iressutre* 232. 
r.n^ fro fluency cu rrente, ll 
ijuijrpoation or fubes, 73. 
LumbflffiX 240. 

.LUpiiB, 241. i . 


M 

Mastoid ill.yce . 2<2 
Mastoiditis, 24U, 

Measuring dosage, 4*-Sft. 

M fiS a, H? I1 ' S ^ li£fl trac l^tncy 1 44 , 

Tvi ouium frettuency 

McinatrualSon, SUppreasioB or, 

Menopause, 243 
Menorrhagia^ 243. 

Motor, hot-Wlra, 45. 
Metrorrhagia, 

Migraine, 24 s. 

Moles, 244. 

Molluseum contagloshrm, 24 -i 
Morphine habit* 2] 2, 

Moth patch es, 244. 

Mucous colitis. 204. 

Muscular rheumatism, 2 . 57 . 
Myxedema, 244. 

N 

Nasal catarrh, 245. 

— diseases, 245. 

- tocinilque, 149. 

Xeohrirfs, 171, 

Nervous debility; 346, sill. 
l^Rprasthenia, 345 . 

Neural jhph, 2-f [i- 
Neuritis, 247. 

G 

. .. .1 • 

Obesity, 249. 

Capacity of cornea, 2011. 

Opium babiL, 212. 

Optic nerve, atrophy of, 130. 
Orchitis, m, 

Orlflcial technique, $1- 
OacilEution., t3. 

— fiftetrleal, 28, 

OlILiS, 2u0. 

Oud i n J s resonate t , 4 3. 

Ozena, 25ft, 

Ozone. 272. 

— eJTficta of on nutrition, 275. 

— methods of administering:, 
274- 

— phjBloloEfcaJ action ct r 37Lt. 


Pnd aoito-condensation, 1M, 

— F1tford J E. 114. 

P apt] tome., lpa-2Gfl. 
f^aralysiS, ,3F-tk 

— a tana. 250, 
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- LnfMillic, 354 . 

- 1.1 l sphincter. 351 . 

K'i 1 1 Irn [. propel r«-l ilu i v t. S 7 . 
Pelvis AbSCbse, 35 JI- 

- aLthesiotiS, ?5Ir 
—- ttfcudwiss, lb 1. 

Period. Id. 

PcriiXliclty, 3 £. 

J 'erEosiitJa, 2 Gi. 

Pfitfeuasia; 2 S 0 , 

1 u&ryiflgJtla, 352 , 

Pt hjhiiis, 2£2- 

F' i.j.. jh'i pJio.er'.v trtLiTLp, 2 , 1 , 

Flit?; 3 S 0 . 

Ptmjtfw, 137. 

I'Jijuviosis, £ 52 . 

rjrit.r- giasB method, 124 . 

PJeUri^v- 26 ^. 

Pn frumuiLia. 2i 2, 

Jp.olLDmJ'BJitis, 234 . 

Fosl-traetwe- conditions, 253 
Post-Operative conditions, 253 . 
]Mt-5.:iS h 3G& 

PrepttrtiJ.lor. of patient & 7 . 

Proctitis, 25J, 

Pro)ap?i 5 or rectum, 354 . 

IT Gelatin 254 . 

— technique, I 5 fi, 

Pruritus, 254 . 

— ll-jj.I., £ 55 . 

— VUlTAC, 255 . 

PsorikgiR, . 365 . 

Pulsatory currents, IB. 

Puis c pressure, e 3 ^. 

Purpura rheumatics., 25 - 5 . 
Pyorrhoea, £ 56 - 2 £ 9 . 
p-yoaalipljiE:, 256 . 


iliLy fungus. t7{J. 
Raynaud's liiscase, 256, 
Racial diseases, 257 , 

— technique, liO. 

Rectum; prolapse rt r 2 K 4 , 
Red nOit, ICG, 

Resonator, 42 . 

Restoring £rs.;y hair, StfS, 
Retluitla, 257 . 
Rheumatism, 2 * 7 . 

RigE’a disease, 2*6-233. 
FtLneprarm, sec tinea. 
Rodent uleor, 217 . 


3 '-f-Tr treatment, 152 . 
%tz±r* t £ 60 . 

Sciatic#., 2 €l r 


ET-uborrfo o ea, 261. 

Semin elI einSs^loUH, 251 
bexual impo fence, 3SS 
Shingles, 23J, 

SicK headachy, see niEijraini;. 
bmuflMs, 2G3. 

SStsusoLdal current, ill. 
SKlagraph. 2S5. 

Skin cancer, 217. 

SkIei diseases, 362. 

— t^>if L lqua in, hr. 
bleep Icsssn ess, 3&4 -2311, 

Soro Uiroat, see phOryngll is. 

£.Ti (l l Lir3 r n si tts. 

Eps-t ky. indirect, l2g. 

Sphy gn i a. rtev. L2fi 

Si>rnin.£, £62, 

SteriLity, 203- 

Sterilizing root-ns rials aog 

— tu |>es, 75. 

EtL'flT neck, sea tortlecilite and 
rtiei.j [lul-lLgun, 

Stricture, fSG3_ 
tub-Involution, 203, 
Superfluous rs-t r 24& 
SUtipiimtion p 283. 

Surging,S, iu Lb oris,. 123. 
Syuoslfl, £03. 

Synovitigi 264, 


Tabes dorsalis, £33. 

Technique, bi-polar_ Tbs La, 94. 
classification of, r3. 

— diathermic., 353 . 

— ■ ear, 143. 

— ay-fe, 14 tf. 

— general, £3. 

•—n4£ftJ, 149- 

— orlflcEal, 91. 

— prp static, 160. 
rectum, 1GG. 

— seal l>, 152. 

— EMU, 33- 

-- a[iCC?< 43 , 143 . 

— throat, 15-1- 

— urethral, 154. 

— uCcriuej 1-56- 

— vacuum tube^j |S-143. 
vaginal, 1S-6. 

Tf.olmlqLue for s:uto-oi>noe.asa- 
t iazi, 43-103. 

— au eo-coial notion , 108. 

— oatnphdrealHj 02. 

— eft Ll i f i-Eznt Son r 3 P-3 ft, 

— fulgiimtlon, 9 S. _ 

— orttl ctaL treat i n enT y, 01 - i 43. 

— rftlLcf of pa.In, 1r0- 
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skiti diseases, 88. 

— surfaco lesions, S3, 

— taking blood pressure, 12G. 

■ —vacuum tubes, 73-143. 

Teeth,, treatment of, 2-&S. 
Tesla coil, 40, 

— portrait of, frontispiece. 

— transformer, 4fL 

— type, 40, 

Therapy. high frequency, 23 
153 , 

— ozone* 273. 

— X-ray* 282, 

Thermic penetration* 2y2, 
Throat ditioasos, 2$4. 

— technique, £54. 

Tic douloureux, 264, 

Tihea, 264. 

Tinnitus an Hum, 26-1, 270. 
Tonsillitis, 235, 

Tonsillotomy. 265. 

Torticollis, 2fiS, 

Trachoma., 265, 

Transformer, Tesla, 46. 

Tuberculosis. 

— of glands, 2G5. 

— of lungs, 278. 

— of peritoneum, 2 ft®. 

—-'of skin r see lupus. 

Tubes, insulated, 55. 

— handles for, 56. 

— sp&fulate, 56. 

— Vacuum, 43, 63. 

— various forms, 47. 

— X-ray, £Str_ 

Tuning coils, 44. 

Typos of apparatus* 32. 


u 


Ulcers. chronic, 263 . 


I*. 

^ mons - 2 ™- 
Uterine diseases, 37 u 

— technique, 156. 

V 

Vacuum, Mue or Dlne-^wte, 

— color, effect of, 48. 
high, low or medium, 42 

— red or red-pink, 43 r 
vacuum tubes, 47. 

— care of* 75. 

— effects of, 63. 

- lubrication of, 73. 

— technique with, 73 - 143 . 

"V agi i Ltd t ech mq ue, 1 5 5 . 
Vaginitis, 271, 

Varicocele, 271. 

Varicose ulcers, 271, 


W 

Warts, 271. 

Whooping cough r 230. 
Wrl ter 1 s cramp, 271. 
Wry neck, 265. 


X^ray, 235 . 

— hprns, 76, 291. 

— diseases suitable for treat¬ 
ment by, 2,91. 

— tube* 2S3. 
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electricity—electraply 

E LECTRICITY has played an important part as a factor in 
the world’s control for upwards of a century, but with a 
phenomenal increase in the last three decades; from a me¬ 
chanical and commercial standpoint, the advances have been most 
rapid but, for the reason that man’s tendency as a rule is of a 
practical nature, electricity in medicine has been neglected, com¬ 
pared with the advance made in its other branches. 

It has been in only the last few years that scientists have given 
as much of their attention to electro-therapeutics as it deserves, 
and the result has been the adoption by physicians all over the 
country of this wonderful curative agent in their regular practice, 
many using it almost exclusively. 

Electricity is by many considered to be the greatest curative 
agent known to science. Heretofore, to take regular electrical 
treatments has been something of a task, as well as an expense, that f 

only a few could afford. Now, however, electro therapeutic treat¬ 
ments may be had inexpensively and effectively in your own home 
by applying the Electraply. This compact instrument has been 
recently developed to meet the need for inexpensive and regular 
treatments. 

ELECTRAPLY means—Electrical applications. Electraply is 
a pulsating machine used on the body for its therapeutic action 
and for administering electrical massage. Physicians, Trained Nurses, 

Masseurs and Beauty Experts who use Electraply pronounce it to be 
the most effective as well as the most convenient instrument on the 
market. Electraply is constructed of the very best of material, built 
along both scientific and sanitary lines. It is especially adapted for 
, professional and home use. 

. 

THERAPEUTIC VALUE OF GALVANIC AND 
FARADIC CURRENT 

It is a well known fact that the poisonous substances which are 
being liberated in the blood, caused by faulty nutrition and the 
improper elimination of waste matter, must necessarily be disposed 
of, if one would enjoy good health. Nature endeavors to take care 
of this unfavorable condition by oxidizing the blood through res¬ 
piration, which neutralizes or destroys to a great extent the power 
of the poisons; but we cannot at all times absorb through the lungs 
a sufficient amount of oxygen to counteract their effect, and the 
consequence of this is the development of some form of disease, which 
we must assist nature to cure. When used in the combination w e 
offer, the results obtained are little short of marvelous. The reac¬ 
tions which take place within the system, while using Electraply. 
are very similar to those which are brought about by nature, and 
the application of the battery and attachments to the affected part* 
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will give relief almost instantly. We do not mean to say that 
it will cure chronic conditions of long standing with one applica¬ 
tion ; but, if persevered in, the beneficial results received from the 
treatments will convince any one, even the most skeptical, of Elec- 
traplv’s real value. 

ELECTRIC VIBRATION 

Electraply produces a real electrical vibration within the sys¬ 
tem; it is not like the so-called Electrical Vibrators, which simply 
give* a rapid mechanical motion upon the surface of the body. 
Electraply produces an inward muscular stimulus which will be 
found far more effective in its results than a treatment that is only 
superficial. The therapeutic value of the current obtained from 
this machine must be considered as well, for while enjoying the 
vibratory effect, the beneficial action upon the blood, nerves and 
muscles is exceptionally pronounced. 

EXPLANATION OF CURRENT OBTAINED FROM ELECTRAPLY 
Positive + Negative — 

The Roller End The Battery End 

We have been asked so many times how we obtain from such a 
small and compact battery a current that has the same therapeutic 
value as two batteries, much larger in size, and each giving their 
individual current, namely, Galvanic and Faradic, that we make 
the following explanation: A Galvanic battery gives a direct current 
always flowing in one direction and is usually composed of twelve or 
more separate cells, giving about one and a half volts per cell, and 
coupled in series to obtain sufficient pressure for treatment. A 
Faradic battery is one that gives an alternating current of uneven 
wave length, and is accomplished by one or two Galvanic cells 
connected to the primary winding of an induction coil. This coil 
is composed of a few layers of insulated wire wound upon a soft iron 
core, and has an interrupter connected in circuit. The magnetizing 
and demagnetizing of this iron core by the action of the interrupter 
induces a current through a secondary winding which is composed 
of several layers of fine insulated wire and is usually wound upon 
the primary coil, and thus a current of high tension is produced. In 
our method we use two separate coils, so arranged that the electric 
current is controlled by an automatic switch and metallic damper; this 
damper is guided by the coil housing and so constructed as to be 
adjustable from the outside, thus increasing or decreasing the voltage 
so that it can be used in the treatment of various ailments. T hrough 
our means of connecting we use only one-half of the alternating \va\ e, 
and the result is that we rectify the alternating current and obtain an 
interrupted direct current. Tiiis form of current has the same thera¬ 
peutic value as a Galvanic battery made up of many cells; and in 
addition it produces, through the interruptions, the same effect upon 
the system as the Faradic current in the massaging of the muscles and 
the stimulation of the nerves. 

3 


(C) Jeff Behary 2019 


3 




ELECTRICITY AND HEALTH 

In specifying the number of diseases that are benefited, if not 
cured, by the use of Electricity, it is only necessary for one to con¬ 
sider the affinity that exists between electricity and life; then one 
cannot doubt its efficacy in the treatment of human ills. 

Such men as Edison, D’Arsonval and others, speak of electricity 
as life itself. Let that be as it may; what we do know is that it 
combines with the different elements of nature in a most mysterious 
manner. 

When Electraply is applied to the human body as directed, the 
reaction taking place is identical to that which is constantly being 
brought about in nature’s own way. 

A healthy person has a body that is well balanced; just enough 
oxygen being taken into the system through respiration to cleanse 
and purify the blood, just the proper amount of waste matter being 
eliminated through the different organs to keep the blood free from 
impurities. This constitutes a healthy being, one who really knows 
what joy there is in living. 

But how easy it is to unbalance a part of, if not our whole 
system, at the pace we are living today, putting upon our strength 
an unnatural tax with which nature cannot cope. Then we rush 
to stimulants and drugs to try to restore our equilibrium, thus 
taking away from the healthy part of our body to build up that 
part which is affected—and in so doing we weaken the entire system 
for the time being. 

Now as oxygen is known to be the world’s greatest purifier, 
besides being the element that sustains life, and a natural foe to 
disease, it is only reasonable that an instrument should be used 
that will practically liberate it within the system, and aid nature 
in her work in the prevention and curing of disease. From Electra¬ 
ply you can obtain the current that will bring about this desired 
result, and we make this statement that Electraply is truly an aid 
to nature, for the benefit of those who wish to know what it means 
to possess the greatest of all blessings, good health. 

Electraply is not a miracle worker, but a product of scientific 
and electrical research, and, like all other genuine influences, re¬ 
quires time to do its work. If used before retiring, it acts as a 
powerful somnolent, and its sedative qualities will allav nervous 
irritation. 

The following few paragraphs contain directions for the use of 
Electraply, together with a few helpful suggestions. 

HOW TO START ELECTRAPLY 

Take the instrument in the right hand, grasp the roller firmly 
uith the left hand, as shown in Plate No. 1, then, with the thumb of 
the right hand, slowly pull current control knob downward. 

. loving control knob towards battery end of machine increases 
current, towards roller end decreases current. 
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TO INCREASE CONDUCTIVITY 


Common tabic salt (chloride of sodium) may be added to the 
water to increase conductivity, in the proportion of one table- 
spoonful to a quart of water, and may be used for the foot hath 
or saturating absorbent applicator. After using in the electrode, 
remove absorbent applicator, also rinse and dry thoroughly, other¬ 
wise, the metal parts will corrode if left for any length of time. 

length of treatments and strength of current 

There is no fixed rule. The law governing this point depends 
upon the patient and the location of the disease to be treated. 
Individuals vary so much in nerve force and muscular development 
that it is hard to judge each person’s power of resistance. Five 

* minutes’ application will ordinarily relieve neuralgia, while the 
tonic treatment will require about thirty minutes. A safe, general 
rule is not too much at one time, but often rather than long, ir¬ 
regular treatments. Stop treatment in all cases when fatigue is 
felt. To continue after this point is reached has the effect of tiring 
one, the same as over-exercise or any other over-indulgence. For 
this reason each person should consider his or her own particular 
physique. 

The strength of current in the average treatment should never 
be more than enough to make a slight muscular contraction, the 
point where you absorb the current without torture. A chronic 
condition will require a stronger current, also a greater number of 
applications than one in a less advanced stage. Start the current 
mild, and gradually increase to the desired strength. Short treat¬ 
ments stimulate, long treatments case and quiet high strung nerves. 
Remember that regular treatments cannot but improve the condi¬ 
tion and make stronger the whole body. 

• 

CARE OF ATTACHMENTS 

It might be well to impress upon the minds of the users of 

» Electraply that absolute cleanliness is necessary in any medical 

treatment, and our massage attachments, comb and electrode, arc 
constructed in such a way that they allow perfect sanitary methods 
to be used Particularly do we wish to emphasize the fact that a 
fresh absorbent applicator should be used each time in the treat¬ 
ment of any sore or wound. When machine is used by more than 
one person, parts of the attachments and applicator that come in 
contact with the body should be cleansed with a suitable anti¬ 
septic. These instructions, if carefully followed, will remove all 
possibility of trouble from infectious or contagious diseases. 

THE CARE OF THE HAIR 

The Electraply hair comb, while being perfectly harmless, is 
possessed of great productive powers, operating upon the hair ducts 
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«* i strong frrtilirrr, stimulating the roots, cleansing the scalp 
tiom dandruff and allowing the follicle* to give forth » strong and 
hmlthv growth of hair, producing « rich and permanent gin**. It 
.iIm> impart* a freshening feeling to the brain, causing a free- circu¬ 
lation of the Mood. 

Just like every other organ or part of our body, thr hair follicle 
receives its nourishment or food from the blood stream; by stim 
ulating circulation we eliminate waste matter, bring a fresh supply 
of nourishment to the follicles, which in turn throw out the natural 
oils and secretions. This is nature’s formula for healthy, lustrous 
hair. 


In the treatment of baldness, irregularity of hair growth, dand¬ 
ruff, falling hair, premature grayness and kindred illness of the 
hair and scalp, Electraply has proved its value. It will exercise 
ami strengthen the minute muscles. The comb is patented and 
used exclusively on our machines. It is one of the finest, and most 
valuable toilet articles on the market. 

Klectraply has been almost universally adopted by the hair¬ 
dressing craft, first-class barber shops and those interested in cul¬ 
tivating the hair as an embellishment of human beauty. 

Indifferent cleansing and improper modes of drying the hair 
frequently give rise to neuralgic disorders and hair and scalp ill¬ 
ness. To prevent these conditions the hair should be well cleansed 
even’ two weeks with white castile soap and warm water, rubbed 
with a towel, and then thoroughly dried with warm air and a free 
use of the Electraply comb. 

In order to obtain the full benefit of the Electraply comb, it 
should be used methodically and daily, extending over several 
months, and the results will then be eminently satisfactory. 

lo use Electraply comb, insert cord in positive pole, attach 
comb by removing absorbent disk, and ring, take machine in left 
band using thumb to control current, bold electrode with the right 
hand and with a slow, circular movement, draw the comb through 
the hair, touch the scalp gently, so as to make electrical contact. 
This should he repeated for at least five minutes morning and eve¬ 
ning. Use very mild current. See Plate 12. 


OBESITY—REDUCING FLESH—MUSCLE EXERCISE 

Obesity is a condition of the body characterized by the over- 
accumulation of fat under, the skin and around certain of the in¬ 
ternal organs. Health cannot be long maintained under excessive 
o esity for the increase in the hulk of the body, rendering exercise 
more difficult, leads to relaxation • and defective nutrition of the 
muscles, while the accumulation of fat in the chest and abdomen 
occasion serious embarrassment of the function of the various 
organs in these cavities. Lack of exercise and the indulgence in 
oo« , eyond what is requisite to repair daily waste, goes towards 
t ie increase of fat and any tendency to stoutness is aggravated bv 
tie want of exercise. The Athlete is seldom threatened with a 
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tendency to stoutness, merely because the constant exercise lie 
takes serves to keep him fit. 

The electric massage is not merely a means of reducing weight 
and building strong muscles, it is also a means of improving the 
health and building vitality. Lack of exercise causes flabby 
muscles and flabby muscles are conducive to wrinkles, firm muscles 
give the appearance of youth. 

To those who have taken on excess fat, acquired flabby muscles 
or wrinkles through lack of exercise and the elimination of waste 
matter, Electraply offers not only a powerful, but a safe remedy. 
For, in addition to exercising and building up muscles, Electraply 
will stimulate functional activity in all the internal organs, promote 
vigorous and active circulation of the blood and aid in eliminating all 
wastes and poisons through the kidneys, liver and pores of the skin, a 
most valuable blood-purifying measure, and upon which good health 
depends. 

Using a little pressure, massage and knead the flesh and muscles 
with the roller, as illustrated in Plates 5, 6 and Back Cover. Also 
take Electric Bath, Plate 10. Start with mild current, gradually 
increasing and massaging parts where fat or wrinkle is most pro¬ 
nounced. Twenty-minute treatments practiced with regularity will 
bring about astonishing results. 

In obesity a large amount of muscular activity is needed to burn 
up the surplus fat—20 contractions per second will mean 12,000 
contractions in ten minutes; from this it may easily be seen how 
much exercise may be obtained through contraction of the muscles 
when using ELECTRAPLY. 

PROSTATE GLAND 

Of the various classes of disease from which men suffer, none is 
of more frequent occurrence, or has tried the patience of the sufferer 
more, than that of prostate. Medical electricity, with its pulsating and 
massaging effects, works directly upon the prostate gland, electrically 
massaging it, helping to bring an abundant supply of blood to the area. 
The Internal Electrode treats directly on the gland, imparting elec¬ 
tric vibrations which arouse to renewed energy, lethargic organs, stag¬ 
nant circulation and devitalized nerves. It thereby fosters nutrition 
and assists nature to dispel diseased tissue and relieve congestion. 1. se 
mild current 3 to 5 minutes morning and night. 


In all cases of Prostatic derangement and for Constipation, the 
Internal Electrode should be inserted its full length. In treating 
Piles it is only necessary to make the insertion up to the ridge on the 
barrel. Before insertion, anoint electrode with K-Y Jelly, Petroleum 
Jelly or similar lubricant and it will slip in place very easily. 
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Plate No. 1 



How to start, Hand treatment, 
improves Circulation. 


Plate No. 5 



Roller Application: Lumbago,Back¬ 
ache, Muscular and Sciatic Rheu¬ 
matism. Sore Muscles. Athletics. 



Electrode Application: Relieves 
pain, headache, neuralgia, 
neuritis. 


Plate No. 6 



Stomach, Indigestion, Constipation, 
Bowels, Reduces Flesh, Strength¬ 
ens Abdominal Muscles. 


Plate No. 9 




Concentrated Application: Rheu¬ 
matism, Stiff Joints, Soreness. Aches 
and pains anywhere. 


Electric Bath: Skin, Health, Poor 
Circulation, Burning, swollen 
and tired feet, Gout. 



I 



Plate No. 10 
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Plate No. 4 


Plate No. 3 



Electrode and Roller: Tonsilitis. 
Catarrh. Asthma. Goitre, \ oice, 
Hoarseness, Massage. 


Plate No. 7 



Tonic: Debility, Nervousness, 
Liver, Kidneys. Spinal Treat¬ 
ment, Insomnia, Paralysis. 

Plate No. 11 

1 

1 



Deafness—Catarrhal, Earache, 
Toothache. 


Plate No. 8 



Heauty Parlor Method: Facials, Clears 
complexion, Removes lines and wrinkles. 
Develops neck and chest, soothing. 

Plate No. 12 



Pleurisy, Weak Heart, Physical 
Development. 



Scalp: Dandruff, Falling Hair, Brain 
Stimulation. Hair: Fluffy and Lus¬ 
trous, Promotes Luxuriant Growth. 
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MISCELLANEOUS DIRECTIONS 

REMEMBER, THE COTTON DISK APPLICATOR MIST BE 
THOROUGHLY SATURATED WITH WATER AT ALL TIMES WHEN 
IN USE. Do not squeeze the cotton out, but allow as much of the moisture 
to remain as possible when it is replaced in the electrode. 

The Interval Electrode —This attachment is a valuable aid in the 
treatment of Constipation, Piles, Impotency, Prostatic Trouble, Amen¬ 
orrhea, Leucorrhea and other Sexual Ailments. Physicians depend on it 
to give a rectal or vaginal application and it is included in all professional 
outfits. 

When using the roller to massage, it will be well to moisten surface to 
be treated. Most skin is dry and oily and the moisture will allow more 
perfect contact and thus give better results. 

Use large rubber band to attach electrode to arm when using method 
illustrated in Plate 8, see Front Cover. 

CAUTION—Take battery out of handle when laying the machine away. 
The battery will last longer, besides batteries enclosed in a metal case wili 
sweat and corrode. 


SPINAL CHART 



CERVICAL VERTEBRAE 

1— Back Head, Scalp 

2— Ear, Cheek 

3— Nose, Teeth 
A —Eye 

5— Tonsils 

6— Thyroid, Vocal Cords 

7— Throat 

DORSAL VERTEBRAE 

1— Arms 

2— Upper Heart 

3— Lungs 

•1—Lower Heart, Breast 

5— Left side, Stomach, warms 

6— Stomach, Duodenum, cools 

7— Liver 

8— Diaphragm 

9— Pancreas, Spleen, Adrenal 

10— Kidney 

11— Bowels 

12— Kidney, Prostate 

LUMBAR VERTEBRAE 

1— Bladder, Peritoneum, Scrotum, 

Penis 

2— Right side, Lower Bowel, Appen¬ 

dix, Colon 

3— Ovaries, Testicles, Prostate 
•1—Uterus 

5—Rectum 


f 
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Method of Treatment 

. the direction* we refer to the pltte. of inttroetion tmd 

In *ome oi t ]T , follow that ther »bow the proper appuca-;-' 

Method*. but ' l J°T rt-coiar disease THE ILLUSTRATIONS ARE 

of * he *2V h p I -?«SsE OF SHOWING THE CORRECT PLACING OF 
£OR TK*rHMENTS ON THE MACHINE. To increase strength when 
T ” E ^VT'achines as «hown in Plate 8, hold machine 'negative, with both 
osmg the_ nia - t he flow D f current to less sensitive parr*. To 

hands; thi* rrenf when taking treatments as illustrated in Plate 10. 

mcrease n hands. After a few trials the user will become 

feraili? wid> the method of application best suited in the average case without 

rCfer A^E—Pimphs'and other face eruptions due to disordered blood can be 
readilytreated with Electraply. Place cord on the positive end as shown in 
Plate 2 moving applicator gently over blemishes. Treatments of about s 
’ nr( . a jay are usually sufficient. 

m Acue— A general treatment should be given. Place cord to negative end 
. mascisre* bodv thoroughly after bathing, reaching every part, particularly 
trca.dg lhc .Vine and back. Plate 7. Aiwa electric bath a. in Plate 10 

Treat ten to twenty minutes daily. . 

Anemia _Anaemia is when the blood is deficient in quality and quantity 

of red corpuscles. A person suffering from this condition, if it is not in a 
pernicious state, can be greatly improved by treating with Electraply. A 
general treatment of the entire body should be given, massaging thoroughly 
all vital parts. Plates 7, 10, 11. It will also drive away that feeling of 
extreme fatigue and depression so common in this disease. Treat for about 
fifteen minutes two or three times a day, particularly at the time of retiring. 

Asthma —In the treatment of this annoying disease, the current used 
should be as strong as can be comfortably borne. Cord to negative end and 
apply as in Plate 3. Also apply applicator just above breast bone and move 
roller up and down spine. Treatments should be given for about 10 minutes. 

Baldness —See “The Care of the Hair,” page 5. 

Biliousness —This malady should be treated by holding positive end or 
roller in both hands, the cord attached to the negative end and a second person 
apply electrode to the back and over liver, moving applicator around so that 
it will cover a large surface. It would also be as well to make application 
to the stomach as shown in Plate 6. Treat from 5 to 10 minutes. 

Boils —Before suppuration, treat the boil by placing cord to positive end. 
hold negative end in hand and apply electrode on and around inflamed and 
swollen part. Plate 2. Regulate current to the desired strength and treat 
for about 10 minutes. 

Broken Bones, Contusions, Cuts, Sores —Where broken bones are knit¬ 
ting, diseased or injured tissue healing, an itching or burning sensation usually 
occurs, caused by insufficient circulation and the sluffing off of dead body 
tissue. Electraply will relieve this burning or itching if applied to and 
around the affected parts; it will also speed up recovery through abundant 
circulation. Plate 2. 

Bronchitis —In the treatment of this disease very effective results will be 
obtained with the hand massage given by a second person as shown in 
Plate 8. But for individual treatment of the throat use the applicator to 
sensitive parts as shown in Plate 2. If double or concentrated treatment is 
desired, attach and apply as in Plate 3. Treat from 5 to 10 minutes. 

Catarrh —Applicator to root of nose, breathe deep, massage throat and 
chest with roller. Plates 2 and 3. Use mild current. 

Circulation (poor)— Tonic—P lates 1, 10 and 11, see “Electric Bath.” 

‘ pp trca,mcnt * s given by a second person, hold instrument as illustrated 
in Plates 7 and 8, massage up and down spine, back, sides, arms, legs, etc. 

1 reat 10 to 20 minutes before retiring. 

Complexion (care of)—A general massage of the face and neck can be 
ma e with applicator attaching cord to positive pole and holding machine 
as s own in Plate 2. This method will keep the complexion clear and free 
rom unnatural blemishes. This treatment, from the fact that it strengthens 
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and builds up the muscles, will quickly fill up hollows and make the skin 
firm and healthy. Treat with a mild current about 5 minutes morning and 
nieht. Also see directions under head of Wrinkles and Acne; likewise, 
Massage via the Beauty Parlor Method as illustrated in Plate 8. 

Constipation —Connect cord to negative end, apply electrode to 11-D and 
2-L (see Spinal Chart) with the roller massage abdomen and groins, using a 
little pressure and strong current. Constipation is usually the result of weak 
or lax abdominal muscles. Electraply will exercise those muscles, make 
them strong and thus cause them to function properly. Continue this treatment 
5 to 10 minutes daily until constipation has disappeared. If you have the 
Internal Electrode attachment, attach same to the negative pole and insert 
in rectum, then with the roller massage and knead the lower abdomen until 
it begins to sting and sweat. The Internal Electrode is widely used in the 
treatment of Constipation and Piles. 

Cramps —All forms of cramps are usually relieved by Electraply. 
When self-treatment is given, massage parts affected with roller, holding 
machine by negative end as shown in Plate 5. If application is to be 
made by second person, place the cord on the negative end and have patient 
hold the roller or positive end in one or both hands, according to the strength 
of current desired. Plate 10. The operator should massage the painful parts 
with the applicator. Time of treatment depends on how severe and the 
location of the pain, and must be left to the patient’s own judgment. Do 
not use a current that is unpleasantly strong, but a strength that is easily stood. 

Deafness —Relief can be obtained by massaging around and over the ear 
with the applicator, regulating the strength of the current as shown in Plate 4. 
Head noises are stopped and in certain forms of deafness, hearing is restored. 
Treat about ten minutes, morning and night. 

Debility and nervous affections, due to over-work, can be treated with 
Electraply, connecting cord to negative end and apply as shown in 
Plate 7. Applications should be made to all parts of the body, principally 
the spine, which should be thoroughly massaged, holding the applicator on 
spine at base of neck while massaging with the roller. Also take electric 
foot bath treatment as shown in Plate 10. Both hands on roller if strong 
current is desired. Treatments from 10 to 20 minutes’ duration once a day. 

Dyspepsia —The more common forms of dyspepsia are quickly relieved by 
the application of the electrode and soft applicator to the pit of the stomach, 
the cord attached positive and machine held by the negative end. Plate 2. 
In severe cases attach cord to negative end, placing applicator on the back, 
just left of the spinal column on a line with the stomach, and massage around 
• pit of stomach with the roller. Plate 6. This method completes the circuit directly 
through the body and affected organs and will be found very beneficial. 

Earache —For earache, place cord at positive end and with the applicator 
massage thoroughly around the ear. Regulate the current to a strength that 
can be comfortably borne and apply as method shown in Plate 4. Treatment 
of about 5 minutes. 

Electric Bath —Improves Circulation, Clears the Skin, Promotes Health 
and Beauty. Also for Rheumatism, Gout, Tired-swollen-burning Feet. Plate 
10 shows the method. Any sort of vessel from washbowl to bathtub can be 
US,C n u ^ washbowl is used, fill washbowl with water, at a temperature that 
will be agreeable to the user, and at a depth that will cover the feet. Both 
f «\ bcin f! placed in the water at the same time so that current will traverse 
evenlv - likewise, hold- roller with both hands. AND BE SURE TO 
KEEP MACHINE OUT OF WATER. Drop electrode in water, turn on 
current, take 10 to 15-minute treatment. 

Electric Massage has been found to be the most satisfactory method of 
prc\ enting wrinkles, lines and sagged muscles, it preserves the youthful 
contour of the face with a good, clear complexion. Electric massage induces 
an added blood supply to the under skin, which is a mass of tiny blood vessels. 
Inis builds new tissue, nourishes and builds up the loose and lifeless muscles 
making the face firm and plump. Beauty comes from the inside, out. Plate S. 
Lubricate hands with cold cream. 

E^es -for strained or tired eyes the method shown in Plate 8 will prove 
^ery effective. Lubricate the hands well with cold cream, then with a very 
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rmld current P ^ a wea kened physical condition, attach cord to 

If end and use tonic treatment, holding applicator at 4C (see spinal 

°k plate *7 Treat about ten minutes before retiring. 

Glands (Enlargement of the)—The most successful manner of treating 
nlnrped elands is to attach cord to negative end and apply as shown in 
Plate 3 Use very mild current and a ten-minute treatment once a day is 

sufficient. „ 

Goitre —See Glands. ... . 

_^\s every one knows, this disease is more prevalent among people 

who over-indulge in the good things of life, and the control of one’s appetite 
is essential if quick results are desired. Massage sole of foot, ankle and 
below the ankle with roller, holding machine as in Plates 1 and 5. Massage 
over large artery leading to the foot; also under knee. Method shown in 
Plate 9. Also apply Electric Bath method, Plate 10. Treatments 10 to 20 

minutes, twice a day. . , , . , , . , . , 

Ha,r and Scalp—T he method of applying the electric comb is shown in 

Plate 12 and is in principle just like using the electrode with soft applicator 
pad. You remove both pad and ring to attach comb. Molding negative end 
of machine and using mild current, apply comb to scalp, using circular 
motion. (Remember, comb must be in actual contact with the scalp itself 
during entire treatment, otherwise, circuit is not complete.) Should the scalp 
be too sensitive for this method of treatment, the strength of current can he 
materially reduced by allowing one or two finger tips of the hand holding 
electrode to touch upper part of comb. We find daily five-minute treatments 
give excellent results. For article see page 5. 

Headache —To treat effectively you should find the cause. If it is due to 
imprudent eating, treat as in directions for dyspepsia. Plate 6. Spine Chart 
7-D. From nervous disorders, treat as in hysteria, etc., Plate 7. A treatment 
of 5 to 10 minutes, as illustrated in Plate 2, will be found very beneficial. 
In using this method attach cord to positive end, hold the machine by negative 
end and apply applicator to back of neck at base of skull to a spot where 
you feel a tingle all through the head. The method shown in Plate 8 will 
very often prove effective when the cause of the headache is eye-strain. Use 
cold cream and a very mild current when applying this massage. 

Hysteria —This nervous affection can be treated by massage as illustrated 
in Plate 8. The patient holds battery with both hands while operator mas¬ 
sages the neck and back of patient, using cold cream to lubricate the hands. 
Very often, by simply holding the machine as shown in Plate 1, the patient 
"ill be soothed and quieted. Where there is a frequent repetition of the 
trouble give Ionic treatment over the entire hodv as illustrated in Plate 7. 
Treatments should be given once a day for about 15 minutes. 

I ndicestion— See “Dyspepsia." 

Insomnia Only those who suffer from the loss of sleep can fully com- 

pre en t e nerve-racking effect it has upon the system, ami as there are so 

if" r ^ met l j S "hich will give satisfactory results, we find that our apparatus 

r " e cr> mc ^ n every sufferer. 1 he simplest method, ami the one which 

. •!«!* , C * rie< * ,rst * i s . ns soon ns you retire, hold the machine in both hands 

samp "ilmattachments (see Plate I), regulate the desired strength, at the 

m-irh’ ° *. n tbc natural sleeping position; continue to hold the 

off wit limit ' 3 . ee inK drowsiness comes over you, then carefully close it 

before ret' . cxcrt,n K }ourself. A general treatment to all parts of the hodv 

necessarJ n c K ’ US ‘u K l - hc machine as illustrated in Plate 7, will be found 
necessary in some chronic cases. 

1S TTt SeC |* ron chitis,” same treatment. 

this disease can hnv^ a ck—-Muscular Congestion— Anyone suffering from 
so as to thorough I v wn^l" 10 ^ 7J Stant rcI,c . f bv massaging the Lumbar muscles 
a little pressure m tl, ,P ut ,be . con Kestion. Plate 5, also back cover. Apply 
about 10 minutes If ™ ^ uvll 1 * trCat "* tb 3 r,,rrc nt that is quite strong for 
placing applicator m ,. i stIlhboi ; n case * use concentrated treatment. Plate 6, 
moving roller towards the'hips!”"' 30,1 r °" Cr maS! ' a « c Lumbar muscles, 

Massage (Electric-Beamy Parlor Method). As illustra 


around and over the eyes, also across forehead. 


irated in Plate 8. 
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. i i. native end of machine and regulates the strength of 
The pattent holds ncgat n positive end of machine, while the 

current. One .nd ° f which is .reached tn the operator', wrist 
other is f--» stc ^ d K- n Jallowing both hands of operator free to massage 
by a large rubber la . Rc surc soft applicator between electrooc and 

the patient Sjhead, f ^“ h ° water 3 and operator’s hands are well lubricated with 

cold cream. electric bath as illustrated in Plate 10; also general 

h>^»»^- T 0 ten simply holding machine as shown in Plate 1 will 
Severe feeling of depression. Treat for about 15 minutes each day until 

relieved. r^rofusel—To relieve this condition, the patient must lie 

Memstruatio (P ) then apply elcctrode to S pi n e at 3-L, holding 

dow " 50 aS end as illustrated in Plates 2 and 4. The Internal 

machine at g , be used if connected positive. 

E,EC Me 0 nstrTation (painful or weak)-Treat as illustrated in Plate 10, using 
Menstrlatio VP warm water; drop electrode in the water and 

washbowl or pai d „ hands. Also maS sage abdomen, lower 

.nine Cr ovarfes and Umbs, holding machine as shown in Plate 5. Use 

tvttcbmai Flectrode connected negative. . 

^ Nervousness— Fatigue— Relax and treat as illustrated in Plates 1 and 7. 

SCC NeuraS—B y /he 3 foUenving 1 freatment good results can be obtained in 
almwt every case, no matter where the pain may be. When the parts to be 
treated 'are of easv access, the electrode and soft applicator may be readily 
used bv the patient. Attach cord to positive end and massage the affected 
“ ' , hm v n in Plate 2. When the treatment is to be given by a second 
person the patient should hold the negative end in one or both hands, accord¬ 
ing to the strength desired, and the attendant will apply hand massage as 
illustrated in Plate 8. Should it be necessary to treat the face forehead or 
other sensitive parts, use mild current. Time of treatment will 'ary, an 
depends altogether on the severity of the pain. Usually a treatment of ten 

to fifteen minutes is sufficient. ... 

Neuritis—' This inflamed condition of the nerves, generally yields readilj 
to treatment with Electraply. Place cord to positive pole and massage 
affected part as illustrated in Plate 2. The hand massage treatment as shown 
in Plate 8 is also very pleasant and effective. Treat with a mild current, 


about 15 minutes, twice a day. 

Obesity —See page 6. . 

Pain (relief of)—It might not be amiss to mention that small ailments 
such as sprains, bruises and painful twitches that one will often ha\e, can 
be quickly relieved by applying either the roller or attachments when con¬ 
nected as shown in the various methods of application, the one to be used being 
determined by the location of the pain. The time of treatment must be Jett 
to the patient’s own judgment, and can usually be determined by a feeling 
of relief. Bear in mind that a strong current is not always desirable, as a 
mle use a current that can be comfortably borne with but a slight muscle 
contraction. 

Paralysis (Partial)—In the treatment of paralysis the object is to restore 
normal circulation to the affected parts. This has been very often accom¬ 
plished by patient holding instrument as illustrated in Plate 2, and massaging 
with applicator over affected part, using a strong current. If the treatment 
is to be given by a second person, then connect cord to negative end and apply 
concentrated as shown in Plate 9. Also tonic treatment as shown in Plate /. 
Treatments from 15 minutes to a half-hour should be given at least once a dav. 

Piles —Saturate cotton applicator with diluted Witch Haze! and apply to 
inflammation. With roller massage limbs and hips, also around end of spine. 
Spine chart 5-L. Also use Internal Electrode. 

Pleurisy; Weak Luncs —Treat as illustrated in Plate 11, place machine 
under arm, roller in hand, and practice deep breathing. Also treat as shown in 
Plate 7, massaging entire back and chest, using a strong current. Also give elec¬ 
tric massage” illustrated in Plate 8, using Analgesic Balm as the massage cream. 

Rheumatism —Almost every one will at some time in their life feel 
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it mav be only a slight attack, which will quickly 
$\mptoms of rheumatism• u ^ chronic condition and return periodically, 
pass off. or it may <Jev<!> P 1 diseasc> b ut the one most common is attr.buted 

There are several forrm * ^ be obtained in almost every case by 

to uric acid in the b oo • of trea tment is used for the various forms, 

electricity and a similar the musc l e with roller, holding machine as 

If muscular rhcumati.m, ssag cover For rheumatism in the joints use a 

illustrated in Plate. ition'as shown* inflate 9. Treatments should be given 

concentrated a PP' , '-“ • dav 

« “ cl ct cctrodc : negative end, place applicator on fleshy 

SCIATICA— Conne nerve then place roller over large artery in back 

part of buttock ov « r Iower d f spine an d massage limb and Sciatic 

»r4.iSfSe ^.« cS,«»V Take electric bath, P.ate ,0. Treat- 

ment of ab ° U ^ ^arness'^F emale)—Hold machine as illustrated in Plate 5 
Sexual \\ e • ab d om en, over kidneys, over ovaries and limbs. Hold 
massage lower spine, hand as suggested in Plate 11, thus concentrate 

machine in ?j*’ ’ Also u ’ sc machine as illustrated in Plate 6, placing 

circulation to ailmg parts. Also ^ ^ 4 _ L In trcating bv a second person. 

the^operato/^hoMs machine as illustrated in Plate 7. Treat for about 5 

m *" U S ex uTl f \V e Ak scess 0 (Ma) —Using hand treatment as illustrated in Plate 
5 thoroughly massage the back and spine between /-D and 4-L. Also use 
macHne as illustrated in Plate 6, placing electrode to the side of the spine 
at 3-L and with the roller massage the lower abdomen groins and thighs. 
\lso hold machine in crotch, roller in hand, as suggested in Plate 11.. Lse 
Internal Electrode for impotency and prostatic trouble. Treat for about 5 

minutes, morning and on retiring. . . ... , 

Tonsilitis— In the treatment of this disease very effective results will be 
obtained by using a concentrated treatment as illustrated in Plate :>. I reat 
from 5 to 10 minutes. 

Toothache —Attach the cord to the positive end and massage that part 
of the face where the current seems to reach the affected tooth, usually a 
treatment of ten minutes is sufficient to relieve. Plate 4. 

Varicose Veins— The following treatment for varicose or enlarged veins 
will be found very effective. As this trouble is usually found in the lower 
limbs, and is generally due to prolonged standing on the feet, the better 
method to pursue in treating is to have the patient lie flat on the back and 
raise the knees so as to remove the pressure of blood from the veins. \\ hen 
self-treatment is given, massage affected parts with roller, holding machine 
and controlling the current strength as illustrated in Plates 1, 5, and back 
cover. In massaging the veins, always use an upward stroke. In treatment 
by a second person attach electrotie to positive end and massage veins thor¬ 
oughly according to methods shown in Plate 8. After a few applications 
the walls of the veins, which have become weakened and enlarged, also 
muscles of the surrounding tissue, will be strengthened and built up. I reat- 
ment should be given about 10 minutes at a time on retiring. Care should 
be taken not to use too strong a current, but one that can be borne with but 
slight muscle contraction. 


Wrinkles —The average person, through varied facial expressions, such 
as frowning and drawing up the corners of the eyes and mouth, which is clone 
repeatedly many times a day, weakens the tissues, and the small muscles at 
these points are allowed to become distorted, and consequently the result is 
wrinkles. As the individual grows older they become deeper and more pro¬ 
nounced. Face lotions and creams are used in many cases, but constant 
application must be made, and then only the surface is treated. By using 
F.lectraply as illustrated in Plates 2 and 8, you strengthen and put new- 
life^ into the most essential part—the muscles. Then, when they return to 
their normal stale they make the flesh smooth and hold it in natural position. 
A treatment of about 10 minutes should he given once a day, more time 
being spent on the wrinkles that are most pronounced. 

See “Massage.” 
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Massage and Muscle Development 


GUARANTEE 

Everv ELECTRAPLY is guaranteed to be mechanically and 
electrically perfect; to be free from defects of workmanship or , 
material; and to be in perfect working order. If properly taken 
care of it should last an ordinary lifetime. We agree to replace 
with a new machine or repair any defect free ot cost within one 

year from date of purchase. 

ELECTRAPLY LABORATORIES, INC. 

PHILADELPHIA, PEjgNA. 

REPAIR SERVICE 

Properly handled, ELECTRAPLY needs no readjusting^repairs, and 
will last an ordinary lifetime. However, it should not be tamperec "i . 
and, if through accident or misuse repairs are required, it shpuTd be c one a 
our factory. Repairs of this character will be done at cost, plus return postage. 

BATTERIES 

Batteries for ELECTRAPLY may be purchased from electrical shops, 
hardware stores, druggists, department stores and dealers generally, e\er\ 
where. Any make single cell standard size may be used. I he price is rom 
► 10 to 15 cents. . , 

When buying new batteries, we suggest your taking the machine wit 
you, try the new battery for strength, for verv. often the dealers stock as 
deteriorated from standing too long on the shelf. Batteries one year o i art 
worthless, even though they have never been used. 

PRICE LIST EXTRA PARTS (POSTPAID) 

Batteries, single cell (send 10 cents extra for postage)..$0.10 

Absorbent applicator pads—4- pads for. M.- ... 

Cord with tips. ... * 25 

DISTRIBUTED BY 
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Testimonials and Comments from a few of the many 
thousands using Electraply — Reproduced March, 1930 


"IT i« with mpecr xn«i praiv wkich I 
I •' si* Joe to* that I a-n writing th»* 
Vftrr m .**Jer to tHl rmm bon much coo- 
• • *rT and help mir FVct np K bx* d«oe fnr 
me. Fir+t I will tell }«i I am a m«ehrr 
•*i t children and I am >* 3 ear> oid. The 
fir*t child i* now 2 * »car* old. the tree 
hr* are grr>*vn. 3 are one. All tho«e 2S 
yrar* I have ouffrred terrible and I wat 
poor in rhh world** gontK By thi* I had 
ro nori hard to rat*e my family. 

“This Fall I began with pain* all 
over me before I finished gathering my 
thine*, but I forced 00 until all at once, 
whi e in my garden, a pain struck me in 
my hip? and back. I tried to finish my 
canning by going bent with rm head near 
ro ray Lnct-v. bur I had to cake my bed. 
We called the doctor and be *aid: *1 had 
Lumbagn and but little could be door/ 

I had to be turned and would scream at 
every move. At last I f or ced myself out. 
going bent, try ing to wear it off—the pains 
made me jump. 

“Bur after your representative came 
here and had my daughter u*e your Elec- 
trapiy on me 1 $ minutes. I felt better and 
I have only felt those pains a little since, 
and now I am rid of all tbo*e pains I 
suffered *0 with; ! only bad to cough a 
few times; I go out door? and all through 
my hou*e. If I had used this remedy 
years back I would never have had to 
pay *0 many doctor bilk, of no use. and 
would have felt like work. Your Elec- 
rraply has made a sick mother happy and 
you wav please remember roe among your 
grateful mothers.'* 

Mas. Nettie D. Flvkhovser, 

222 Spruce Street. 

Elizabethtown. Pa. 

"I have demonstrated the Electraply to 
a number of Physicians and they ail agree 
that it is one of the roost unique and ef¬ 
fective little machines that the\ have ever 
seen. .Furthermore, they feel that it is 
something that they can recommend to 
their patient* that will help them also.'’ 

Da. James D. Bachman. 

16$ X. 5th Street, 
Newark. X. J. 

“For eight years I suffered with Xerv- 
ou* trouble and A*thina. 1 spent *0 much 
for Doctors and Medicine and received 
very little relief. I had given up hope. 
M' hu'band met one of your Nurse* and 
had her call and give me a demonstration. 

I was very erms and didn’t want to admit 
her. but 1 thank God I did tor I have vour 
electraply two month* and t feel like a 
new person It also cured mv husband of 
Lumbago. I recommend it to every home.** 
Mrs. H. Ciutviw, 

1219 N. C harlc* St. 

Baltimore. MU. 

“I have bought one of vo U r Elevtraplv 
machine* from your *ale*man, Nathan 
t hn My wife ha* Sciatica Xheurnati*«n 
and ha* u*<d it and it helped her a good 
it dors ca*e her pain for her." 

M. S. Bmmr. 

R. F. D. N\*. 2 . 

Cordomille, Pa. 


• Several week* ago I purchased 'W« ot 
y*»ur Elrcrrapt* **«rfit* foe Neuritis. I had 
*-r* err pain* in ay arm and *houtder. I 
now wi*h to tell you I am grrati* pleaded 
with the rr*u ts obtained through ttur 
in*trurrr* t The pain wx* re :-trd in a 
very *hnrt time and my Neuritis ha* en¬ 
tirely disappeared and I am well satisfied 
with my purchase.** 

Your* truly. 

Rwrcs \V. Miuav. 

S14 Chestnut Sl, 
Paulsboco. N. J. 

“I wish to tell you what Electraply has 
done for Mr. Hughes, my hu*hand- He 
had a *troke over ooe year ago and his 
left side wx* slack. He could ik>c u-e his 
hand or move his lingers. Now. through 
treating hLm svith the instrument sold to 
us by vour demonstrator. Mr. McDonough, 
he can use hi? hand and all his lingers. 
His joint* respond and he can walk and 
lift his left foot almost as well as his 
right one.** 

Your? with respect. 

Mrs. E. L. Hcchey. 

MitBin. Pa. 

“Some time ago we purchased ooe of 
your Electraply machine* and at the time 
I purchased *ame l was troubled svith 
Arthritis and used it quite frequently. 
It has umbered up my hand* considerably 
and taken the pain out. \Yc also used it 
for headache? and nervou*ne?s. It sureiv 
ha? helped nr*.* family and we would not 
take anything for it. 

“Should I know of anyone ailing l 
would he glad ro recommend it for I 
think it is a wonderful machine.” 

Very truly yours. 

Mrs. Wxu.xam H. Cake. 

312 \V. Broad $u 
Paulsboro, N. J. 

“I wi*h to express my appreciation of 
your Electraply Health Generator, which 
I have had for about four months and I 
feel that it has been worth its cost many 
time* over. The wav? in which thi* ma¬ 
chine may be u*rd are really endless If 
used in the beginning ot a Cold, for 15 or 
20 minutes at night and two or three 
time* for a few minute* the next day, a 
complete cure can be effected. 

“A> a mean* of ridding the body of 
fatigue before *!eep the machine i* most 
effective if used tnvn five to fifteen min¬ 
ute*. The feeling of tiredness fade* away 
and one’s ?!eep i* more effective in build¬ 
ing up the bmlv for the next day’* work. 
It one will buy thi* machine. »*r it and 
*iudy it* effect on the body, the result 
"ill he beneficial. 1 thank you tor giving 
me the opportunity to obtain one." 

Very sincerely. 

\v. k. b-.wfv. 

P. O. Box 
Riverton. N. J. 

"We have used our Electraply for Head¬ 
ache and other ailments and find it i* all 
n^Kt. Gorin iv A*\k 

6 CT Oak Hill. 
Wooster, ()hin. 


~wT*i • * rrrT r t * ew^i. 

IV. 1 , ' *■» "TBir.. Rcee-*. 

' 1 »*** '- WWW oat awd „ 

t-Omw it "a- recr-sed ;n. j _ 
tbt iwrart »d rod it -, Tr - 

! " r Srr« rr.irt. Kindis -epair nd re- 
tnnt to at a, »« a* p.t UK r, J 


'I 


NO l l. I he original copy of all testimonials anJ comments printed 
ercon arc on file at our Philadelphia office subject to inspection. 


Hvat J. Rm, 

17 Fine Avt, 
W « Cjow-j. P*. 
writi-c >« ! •„ linn to - 
Ton that ' the Eiccrrupty. purchased rroa, 
s A*t January, has done roe a 0 . 

p»d- l do not kitt am more p*ia at av 

.in»h. s.nce t Parted to use the -u— r 

‘ * u 7 crrd 1 Vrore and s u«, 
mtro, it to anvooe that ha, Rtraiika 
or Neuntis.** 

Aifrco Cuwicx, 

112 Valley V* :rw 

HaciettsSowxg X. J. 

. J , tlJ< 1 a lBio . r gd .? T ka « » fan 

and I suffered ^th grra, pain xta ab«* 
tight TK*uha Jtcadv. After ttying ahnest 
tTtnthmg. I Snaiiy puteha^d an E!te- 
rrap:> and I frit rrlirf after tht firs trtat- 
nttru. and I must say in a wrrV - rime k 
had hrlped m< tvocderfully and artrr rtro 
I didn't havr to w it ammorr. 
It ai» nfintj my hradachc. Aayoor 
who Mitttrs tr»cn pain in an; wav will not 
m ake a aotakc in purchj.m; an Electra- 
ply. for it nj> a (jod»rtd ro cm Sonvr 

Mas. Ftivt I. Mfins. 

aa South New St. 

Xatartth. Pa. 

“I had hern a vut?rrrr from Xruritw for 
three years. At times I was not aWe N 
lift my hand » my head. I iks-rorrd and 
tried any remedies l heard of. but without 
result A triend lent me hi* Elrctrapi* 
machine te'.iins :ne that hr had cured hi* 
wife by treating her with Flcctrapw. 
Alter the Srst trial I had great relict. I 
purchased one of your mas-hints and for 
the pa< four months have not suffered 
any pain or discomfort. We also use it 
for I nsfige-tion. and at thi* writing we 
con'isier it a D.s-tor and Druggi.f in our 
h»*me. I heartily recommend Elcctrapiy 
for the relict or anv pain." 

Win tAW M. McAuurrr, 

E. Lombard St. 

Baltimore. Md. 

"Your representative Mr. Ss'hwattr sold 
me an Electraply on Mat it-Hh. i Letter 
dated June I't . 1 I have been suffering 
with Rheumatism II sears and .pent quite 
a lot of mones trying t» get reliet; I wa* 
unable to lilt ms arm. abosr ms shoulders 
for the pa»t three searv Arter taking a 
fess treatment. I sva. aNe n> lift ms arm« 
abuse my head ea»ilv ami it aiso dress 
osit pain, in ms arms. I ohiIsI not ssalk 
actsss. the psun s. ithout ms v.atte. n*»ss I 
can go ssithout it. Il I could not pur¬ 
chase another Electraply I ssouUbt't take 
$50.00 for mine.” 

Mas. C Bum. 
si> t'hcrrs si. 
Ye's ('adlf, Pel. 

ait Cer.sk Os knt f at* 
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CONSTIPATION 


I F wa*te matter i« permitted » remain in »oor system, poi*nn. germ* and ga*e* 
»t» SsiihI m cnlkct and the-e male (nr prs.r health. l he> account for the tired. 
i reving that *ou ■** frequently experience. Headache, backache*, nervnqv 

ctotnach trouble and many other ailment* are directly traceable to 
„. ..tiparinn, Electraply help* to bring about in a natural way the elimination of 
the poisonou* wa*te. 

Electraply Health Generator treatment* do not act as laxative*. They help 
to *trrngthm and exerci'C the ouiiarh, abdominal muwle*. intestine*. bowel* and 
co.-im. and even in chronic ca*r* they will be found an aid in activating the 
bowels. 

WHEN inflammation .and pain occur 

in the 

JOINTS it is known as Articular Rheumatism, Arthritis or Gout. 
MUSCLES it is known a* Muscular Rheumatism. 

NERVES it i« known as Neuritis. 

LOCAL DISTRIBUTION OF NERVES it is known as Neuralgia. 
HIP AND ITS NERVES it is known as Sciatica. 

BACK. OR LOINS it is known as Lumbago. 

ELECTRAPLY—Electrotherapeutic treatments given over the proper spinal 
centers and to the affected area tend to restore normal circulation of the blood, 
aid the removal, through the natural channeK of the lymphatics, exudates and 
other products of inflammation. The deposits of poison and germs are broken up 
by increased circulation, and the blood washes away the poisons and gradually 
eliminates them through the waste of the body. New nourishment is brought to 
the area by the renewed circulation and the affected parts are restored to a normal 
condition. Inflammation and pain are then relieved. 


TESTIMONIALS—Continued 

“The Electraply is a wonderful ma¬ 
chine. My wife has been an invalid 
for 7 years with Arthritis and tried a 
variety of treatments but they all failed. 
Electraply started giving results the 
first day and is keeping it up. I see 
some improvement every day. All said 
nothing but the grave for relief. So 
this is my banner Christmas." 

Mr. L L Hicbee, 

44S Asbury Avenue, 
Ocean City, N. J. 

“Last September I purchased an 
Electraply instrument and found it very- 
beneficial in relief of Varicose veins. 
I find it gives me that rest one seeks by- 
using the Electric bath. If I could not 
replace this instrument I wouldn't take 
$500.00 for it.” 

Mrs. Wilms* Adkix, 
Delmar, Delaxvare. 


“About two weeks ago one of your 
representatives called on me as he 
beard I had been troubled with my 
stomach. I had tried almost everything 
but nothing seemed to help. I had gone 
to the doctor but hi* medicine did cot 
do any good. I have used Electraply 
5 times and don't have any pain. I feel 
like a new person.” 

J. \V. Keefer. 

Cast alia (Erie Co.), Ohio* 

"I am writing to say to you that I 
bought one of your Electraply machines 
on December 1st. and have been using 
it continually for a month. I am SO 
year* old and have been suffering with 
Rheumatism in my knees and arm* for 
the past fifteen year*, and 1 can hon- 
j estly say that after using the Electraply 
I for one month I am entirely rid of mv 
Rheumatism. which caused me so many 
steeples* night*. Anyone suffering with 
this di*ease should not be without one 
of your Electraply." 

Emma Glass. Newport. Ky. 


T"* Evivixc Rtxirnx—Philadelphia 
April It. 1 syq 

CALLS DEATH LOSS 

OF ELECTRIC FORCE 

C- W. Crile Tells Philosophi¬ 
cal Society About Life’s Driving 
Source 


Death was defined as tie loss of 
electrical energy from the body by 
Dr. G. W. Cri>. director of the Cnt- 
land Clinic before the afternoon ses¬ 
sion of the American Philosophical So¬ 
ciety. 

Pursuing the announced purpose ef 
the society to co-ordinate recent scien¬ 
tific discoveries r.;th the onward 
march of humanity members of the 
society, founded by 3en;aut*n Prxr.k- 
lin ia 1777. gathered again today ia 
their halts at Independence Square to 
hear a series of papers presented by 
leading scientists treat ail parts of the 
country. 

Dr. Crile reported recent ir.ve*:-:?i- 
tioa shows the driving energy of the 
life force is essentially electric ia na¬ 
ture: that living things have an elec¬ 
tric potrntial and that at death this 
working potential, or eiectr.c strata, 
fails *o zero. 

“Ia living cells this electrical force 
has the power of building up and main¬ 
taining the structure of ceils" ss:d 
Dr, Cnle. "sr.d life is maintained by 
chemical activity, mainly by oxtda- 
Uor..'' 

Dr. Crile declared the processes lead¬ 
ing to death were always accompan¬ 
ied by a decrease ia the electric con¬ 
ductivity of the brata and nervous 
system similar to the passage of an 
electric discharge from a battery. In 
death, he declared, living structures 
are’ unable to bold them form and dis¬ 
integrate. 

He cited the case of the one celled 
animal, the amoeba, which was ob¬ 
served to become mors active when 1 
immersed in an electrolytic solution 
and less active when the electric charge 
was withdrawn. V. hen tire charge 
reached nero the amoeba disintegrat- 1 
cd and finally disappeared. 


Electricity 
is life's 
driving 
force 


CLIP THIS COUPON. SIGN AND MAIL TO THE: 

EttcTRAFLy LaaoRAToaics. Inc. 

City Centre Building. Philadelphia. Pa. 

Gentlemen: — I ain interr«ied in knowing more about F.Iectraply. Please notily your . **a di*iributor t- ec.l 
complete detail* without obligation on my part. 


Name 

Srnttr .. . 

Town .... Stair 
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ELECTRAPLY 


Th« Evi xivc Bulletin —Philadelphia 


HUMAN BODY LIKE 
STORAGE BATTERY 

^ Electricity May be Used to Re¬ 
charge Life Cells, Latest 
Discoveries Show 


(TLONGER LIFE SEEN 


With a glass tube whose point Is 
smaller than 3 single life cell, a mi¬ 
croscope nnd a suppl.r of electricity. Dr. 
Samuel Cclfan of the zoology depart¬ 
ment of the University of California 
has just demonstrated that protoplasm, 
the substance of which all living or¬ 
ganisms are made, is an excellent con¬ 
ductor of electricity, llore, be has 
shown that electricity not only fails 
to Injure the life cell, but leaves it Y 
stimulated, more active than ever. / 
Dr. Jacques Loco, world-famous Wic-A 
chemist, held that life is a chemical b 
mechanism. Dr. Albert Schneider, y 
bacteriologist and fellow of the Ameri- / 
can Association for the Advancement of tj 
Science, announced recently his belief/ 
that the body of man is comparable tou 
a storage battery: that vitality may be ^ 
restored, and years of activity pro- N 
longed, by the application of certain 
chemicals and electric current to the 
body. 

The discovery of Dr. Gclfan appears 
to substantiate this theory. In his ex¬ 
periments be dealt with' a single cell 
approximately four thousandths of an 
inch in diameter. To introduce the 
current into this minute orjau- 
JJ®- he h*#] to Uerise a a electrode less 
than one thousandth* of an inch across 
* «>.P— even smaller than the mie- 


rrites H. H. Dunn in / 
ilonthly, seems to be k 
a new Held—the re- \ 
orn-out marliin»ru tl 


the 

roscopi'c cell. 

Ill* discovery, writes 
Popular Science Monthly, 
the first step into a new re _ 

\ machine" M 

/.human bodies. Immunity to disease has 

1 j£ r *«f C * d tr ” ncn '*°'» I r in the last soar* 
/ ter of a century. s 

/, ^ late as 11 ) 14 . the life «- 

\ rv^e - 00 of a chiW ot ten Tears was 
1 f*fty-nme year*, toilav it is sixry-four 

* c i." Id ot th * ,atn * ■=*• Vet 

lengtheninir of life has l w Ve 
compli*hed without the discovery of 

trnl.!T; e ^ 0 ' l0r MU3,,t restoring or 
replenishing worn-out tissues _of (he 


body. 
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Summary of effects produced by 
Medical Electricity 

AND 

24 reasons why you should oun an 

ELECTRAPLY 

Increase circulation and blood supply. 

Relieve congestion, assist elimination and absorption, and stimulate 
the functions of the various organs. 

Increase (unctional activity and correct derangements of digestion 
Increase absorption and renal elimination, strengthen the muscles 
and increase nervous and circulatory activity. 

Improve the general tone of the system, increase motor and glandular 
activity, thereby aiding nutrition. 

Promote natural sleep. 

Increase local nutrition. 

Softening and relieving muscular 'contractures. 

Stimulate circulation. 

Quiet aches, pains and throbbing nerves. 

Aid nature. 

Increase oxygenation of blood. 

Increase blood supply to a given area. 

Increase secretions. 

Increase elimination of waste products. 

Increase output of carbon dioxide. 

Increase intake of oxygen. 

Increase oxidation. 

Ittcrea.se body beat without corresponding rise in temperature._ 

Improving the respiratory process and functions. 

Relieve inflammation. 

Facilitating the removal, through the natural channels, of destroyed 
cell matter, toxic and morbid wastes. 

Increase protoplasm. 

Nature’s aid in the relief of constipation. 

“So As the Blood, So Is the Man” 


Build Up the Whole System 

Scientists recognize Electricity as one of the greatest curative 
agents known to medical science. Rheumatism. Sciatica, Neuritis. 
Lumbago, Neuralgia, Insomnia, Indigestion, Gland Trouble, Head¬ 
ache, Nervous Trouble and many other conditions caused by faulty 
circulation or mal-nutrition are relieved, and materially influenced 
for good, by its use. 

For relief from aches and pains without drugs—use Electraply. 

ELECTRAPLY 

Rcy. U.S. Pa««U Office 

Health Generator 

DISTRIBUTED BY 


-4 


made in v. s. a. 


ELECTRAPLY LABORATORIES, INC., PHILA., PA. 
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Electraply—Health Generator 

Electraply supplies its own power — 
no electric connections are required 


Plat? No. I 



How to Mart. Hand treatment, 
improve! Circulation. 


Plate No. 5 



Roller Application: Lumbago.Back¬ 
ache, Muscular and Sciatic Rheu¬ 
matism. Sore Muscles. Athletics. 


Plate No. 9 



Concentrated Application Rheu¬ 
matism. Stitf Joints.Sorene*». Aches 
and pains anywhere. 


Plate No. 2 



Electrode Application: Relieves 
pain, headache, neuralgia, 
neuritis. 


Plate No. 6 



Stomach. Indigestion. Constipation. 
Bowels, Reduces Flesh, Strength¬ 
ens Abdominal Muscles. 


Plate No. 10 



Electric Math: Skin. Health. Poor 
Circulation. Burning, swollen 
and tired feet. Gout. 


Plate No. 1 



Electrode and Roller: Tonsilitis. 
Catarrh, Asthma, Goitre, Voice. 
Hoarseness, Manage. 

Plate No. 7 



Tonic: Debility. Nervousness. 
Liver. Kidneys. Spinal Treat¬ 
ment. Insomnia. Paralysis. 


Plate No. 11 



Pleurisy, Weak Heart. Physical 
Development. 


Plate No. ♦ 



Deafness—Catarrhal, Earache, 
Toothache. 


Plate No. S 



Beauty Parlor Method: Facials. Clears 
complexion. Removes lines and wrin¬ 
kles, Develops neck and chest, soothing 


Plate No. 12 



Scalp: Dandruff. Falling Hair. Brail. 
Stimulation. Hair: Fluffs and Lus¬ 
trous, Promotes Luxuriant Growth. 


Endorsed and used by Hospitals, Sanitariums and Physicians. . 

should have one. Save hours, days, months of suffering. N<> mCl .'V-'i'V.erink- 
less, pleasant treatment. Simple, safe, painless—anyone can u>e Cl » - 
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The Evening Bulletin—P hiladelphia 

< HUMaPODY LIKE T7 
1 STORAGE BATTERY > 


Electricity May be Used to Re- 
, charge Life Cells, Latest 
Discoveries Show 


LONGER 


LIFE 


SEEN 


is 


( 


With a glass tube whose point 
smaller than a single life cell, a mi¬ 
croscope nnd a supply of electricity. Dr. 
Samuel Gclfan of the zoology depart¬ 
ment of the University of California 
has just demonstrated that protoplasm, 
the substance of which all living or¬ 
ganisms are made, is an excellent con¬ 
ductor of electricity. -More, he has 
shown that electricity not only fails 
to injure the life cell, but leaves it V 
stimulated, more active than ever. r 
Dr. Jacques Loeb. world-famous -bio*- ■ 
[chemist, held that life is a chemical & 
mechanism. Dr. Albert Schneider, if 
bacteriologist and fellow of the Ameri¬ 
can Association for the Advancement of 
Science, announced recently his belief r 
that the body of man is comparable toV 
a storage battery; that vitality may be 
restored, and years of activity pro¬ 
longed. by the application of certain 
chemicals and electric current to the 
body. 

The discovery of Dr. Gclfan appears 
to substantiate this theory. In his ex¬ 
periments he dealt with a single cell 
j approximately four thousandths of an 
/ inch in diameter. To introduce the 
L electric current into this minute orgau- 
£ '*“• h « had to devise an electrode less 
, than one thousandths of an inch across 
■x tae tip—even smaller than the mie- 
\ roscopic cell. 

) H is discovery, writes H. H. Dunn in 
C Popular Science Monthly, seems to be 
f th e first step into a new field—the re- 
I storauon of the worn-out machinery of 
r human bodies. Immunity to disease'has 
> advanced tremendously in the last euar- 
/ ter of a century. * 

/ Where, so late as 1014. the life ex- 
\ Jactation of a child of ten years was 
1 fifty-nine years today it is sixfy-foor 
/ 8 child of the same sge. Yet 

f aU this lengthening of life has l^en ac- 
X without the <liscocery of 

% a:,T , method for actually restoring or 
j ^Plenishing worn-out tissues „of the 


<-i- 




Summary of effects produced by 
Medical Electricity 

AND 

24 reasons why you should own an 

ELECTRAPLY 

1. Increase circulation and blood supply. 

2. Relieve congestion, assist elimination and absorption, and stimulate 
the functions of the various organs. 

3. Increase functional activity and correct derangements of digestion. 

4. Increase absorption and renal elimination, strengthen the muscles, 
and increase nervous and circulatory activity. 

5. Improve the general tone of the system, increase motor and glandular 
activity, thereby aiding nutrition. 

6. Promote natural sleep. 

7. Increase local nutrition. 

8. Softening and relieving muscular 'contractures. 

9. Stimulate circulation. 

10. Quiet aches, pains and throbbing nerves. 

11. Aid nature. 

12. Increase oxygenation of blood. 

13. Increase blood supply to a given area. 

14. Increase secretions. 

15. Increase elimination of waste products. 

16. Increase output of carbon dioxide. 

17. Increase intake of oxygen. 

18. Increase oxidation. 

_19. Jncreai^i.body-heat without corresponding rise.in teiqpexatut?..^- 

20. Improving the respiratory process and functions. 

21. Relieve inflammation. . , , 

22. Facilitating the removal, through the natural channels, of destroyed 
cell matter, toxic and morbid wastes. 

23. Increase protoplasm. 

24. Nature's aid in the relief of constipation. 

“So As the Blood, So Is the Man” 

Build Up the Whole System 

Scientists recognize Electricity as one of the greatest curative 
agents known to medical science. Rheumatism, Sc: ^ nca ’ Ne “ r,t '*’ 
Lumbago, Neuralgia, Insomnia, Indigestion, Gland Trou e ’ e * 
ache, Nervous Trouble and many other conditions caused by faulty 
circulation or mal-nutrition are relieved, and materia y in uenee 

for good, by its use. , 

For relief from aches and pains without drugs—use Electraply. 

ELECTRAPLY 

Res- U.S. Palfnl Office 

Health Generator 

distributed by 

*— - . st < S' 


a ELECTRAPLY LABORATORIES, INC., PHILA., PA. 

IN U. S. A. 
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Testimonials and Comments from a few of the many 
thousands using Electraply — Reproduced March, 1930 


"IT i» with respect and praise which I 

I think is due vou that I am writing this 
letter in order to tell you how much com¬ 
fort and help vour Electraply has done for 
me. First I will tell you I am a mother 
of S children and I am S4 years old. 1 he 
first child is now 2S years old the five 
first are grown, 3 are not. All those 2* 
rears I have suffered terrible and I was 
poor in this world's goods. By this I had 
to work hard to raise my family. 

"This Fall I began with pains all 
over me before I finished gathering my 
things, but I forced on until all at once, 
while in mv garden, a pain struck me in 
mv hips and back. I tried to finish my 
canning by goirig bent with my head near 
to mv knees, but I had to take my bed. 
We called the doctor and he said: 'I had 
Lumbago and but little could be done.’ 
I had to be turned and would scream at 
every move. At last I forced myself out. 
going bent, trying to wear it off—the pains 
made me jump. 

“But after your representative came 
here and had my daughter use your Elec¬ 
traply on me 15 minutes, I felt better.and 
I have only felt those pains a little since, 
and now I am rid of all those pains I 
suffered so with; I only had to cough a 
few times; I go out doors and all through 
my house. If I had used this remedy 
years back I would never have had to 


pay so many doctor bills, of no use, and 
would have felt like work. Your Elec¬ 
traply has made a sick mother happy and 
you may please remember me among your 
grateful mothers.” 

Mrs. Nettie D. Fu.nkhouser, 

222 Spruce Street, 
Elizabethtown, Pa. 


“I have demonstrated the Electraply to 
a number of Physicians and they all agree 
that it is one of the most unique and ef¬ 
fective little machines that they have ever 
seen. Furthermore, they feel that it is 
something that they can recommend to 
their patients that will help them also.” 

Dr. James D. Bachman, 

168 N. 5th Street, 
Newark, N. J. 

• For eight years I suffered with Nerv¬ 
ous trouble and Asthma, 1 spent so much 
for Doctors and Medicine and received 
very bale relief. I had given up hope. 
My husband met one of your Nurses and 
had her call and give me a demonstration. 
I "as very cross and didn't want to admit 
her, but 1 thank Cod I did for 1 have vour 
fclectraply two months and I feel like a 
new person. It also cured my husband of 
Lumbago. I recommend it to every home.” 

Mrs. H. Chapman, 

1219 N. Charles St.. 

Baltimore, Md. 


”1 have bought one of your Electra 
machines from your salesman, Natl 
Cohn My wife has Sciatica Kheumati 
and has used it and it helped her a g, 
bit, it does ease her pain for her.” 


M. S. Beiler, 

R. F. D. No. 2. 
Gordonville, Pa. 


“Several weeks ago 1 purchased one of 
vour Electraply outfits for Neuritis. I had 
severe pains in my arm and shoulder. I 
now wish to tell you I am greatly pleased 
with the results obtained through your 
instrument. The pain was relieved in a 
very short time and my Neuritis has en¬ 
tirely disappeared and I am well satisfied 
with my purchase." 

Yours truly. 

Rufus W. Murray, 

S14 Chestnut St, 
Paulsboro, N. J. 

“I wish to tell you what Electraply has 
done for Mr. Hughey, my husband. He 
had a stroke over one year ago and his 
left side was slack. He could not use his 
hand or move his fingers. Now, through 
treating him with the instrument sold to 
us by your demonstrator, Mr. McDonough, 
he can use his hand and all his fingers. 
His joints respond and he can walk and 
lift his left foot almost as well as his 
right one.” 

Yours svith respect, 

Mrs. E. L. Hughey, 

Mifflin, Pa. 

“Some time ago we purchased one of 
your Electraply machines and at the time 
I purchased same 1 was troubled with 
Arthritis and used it quite frequently. 
It has limbered up my hands considerably 
and taken the pain out. \Ve also used it 
for headaches and nervousness. It surely 
has helped my family and we would not 
take anything for it. 

“Should I know of anyone ailing I 
would be glad to recommend it for I 
think it is a wonderful machine.” 

Very truly yours, 

Mrs. William H. Cake, 

312 W. Broad St., 
Paulsboro, N. J. 

“I wish to express my appreciation of 
your Electraply Health Generator, which 
I have had for about four months, and 1 
feel that it has been worth its cost many 
times over. The ways in which this ma¬ 
chine may be used are really endless. If 
used in the beginning of a cold, for 15 or 
20 minutes at night and two or three 
times for a few minutes the next day, a 
complete cure can be effected. 

"As a means of ridding the body of 
fatigue before sleep the machine is most 
effective if used from five to fifteen min¬ 
utes. The feeling of tiredness fades away 
and one's sleep is more effective in build¬ 
ing up the hodv for the next day's work. 
If one will buy this machine, use it and 
study its effect oil the body, the result 
will be beneficial. I thank you for giving 
me the opportunity to obtain one.” 

Very sincerely, 

\V. K. Bowen. 

P. O. Box 216. 
Riverton. N. J. 

"We have used ottr Electraply for Head¬ 
ache and other ailments and find it is all 
right.” Gordon Arnes, 

607 Oak Hill. 

Wooster, Ohio. 


"You are in receipt of my Electraply 
which 1 have returned for repairs. Recent¬ 
ly I loaned this instrument out and this is 
the condition it was returned in. I use 
the instrument regularly and find it gives 
me great relief. Kindly repair and re¬ 
turn to me as soon as possible as I miss it 
very much.” 

Huch J. Reid, 

17 First Ave., 
West Catasauqua, Pa. 

“I am writing you a few lines to tell 
you that the Electraply, purchased from 
you last January', has done me a world of 
good. I do not have any more pain in mv 
limbs since I started to use the machine. 

I suffered a lot before and gladly recom¬ 
mend it to anyone that has Rheumatism 
or Neuritis.” 

Mrs. Alfred Clawson, 

112 Valley View Ave., 
Hackettstown, N. J. 

“I had injured my knee through a fall 
and I suffered with great pain for about 
eight months steady. After trying almost 
everything, I finally purchased an Elec¬ 
traply and I felt relief after the first treat¬ 
ment, and I must say in a week’s time it 
had helped me wonderfully and after two 
weeks I didn't have to use it anymore. 
It also relieves my headache. Anyone 
who suffers from pain in any wav will not 
make a mistake in purchasing an Electra¬ 
ply, for it was a godsend to my home.” 

Mrs. Frank J. Meyers, 

4+ South New St, 

Nazareth, Pa. 

“I had been a sufferer from Neuritis for 
three years. At times I was not able to 
lift my hand to my head. I doctored and 
tried any remedies I heard of, but without 
result. A friend lent me his Electraply 
machine telling me that he had cured his 
wife by treating her with Electraply. 
After the first trial I had great relief. I 
purchased one of your machines and for 
the past four months have not suffered 
any pain or discomfort. We also use it 
for Indigestion, and at this writing we 
consider it a Doctor and Druggist in our 
home. I heartily recommend Electraply 
for the relief of any pain.” 

William M. McAuliffe. 

3429 E. Lombard St. 

Baltimore, Md. 

“Your representative Mr. Schwartz sold 
me an Electraply on May 20th. (Letter 
dated June 1st.) 1 have been suffering 

with Rheumatism 11 years and spent quite 
a lot of money trying to get relief; I was 
unable to lift my arms above my shoulders 
for the past three years. After taking a 
few treatments I was able to lift my arms 
above my head easily and it also drew 
out pains in my arms. I could not walk 
across the room without my cane, now I 
can go without if. If I could not pur¬ 
chase another Electraply I wouldn't take 
$50.00 for mine.” 

Mrs. C. Brice. 

615 Cherrv Sr, 

New Castle, Del. 

Tsjnmonidls Gwtinsnl On Nest Faze 


NOTE The original copy of all testimonials and comments printed 
hereon are on 61e at our Philadelphia office subject to inspection. 
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CONSTIPATION 

F waste matter is permitted to remain in your system, poison, germs and gases 
- arc ‘bound to collect and these make for poor health. They account for the „red, 
listlc" feeling that vou so frequently experience. Headache, backaches, neryous- 
nrvs gas. stomach trouble and many other ailments are directly traceable to 
constipation. Electraply helps to bring about in a natural way the el.m.nat.on of 

the poisonous waste. . 

Electraply Health Generator treatments do not act as laxatives. They help 

to strengthen and exercise the stomach, abdominal muscles, intestines, bowels and 
colon, and even in chronic cases they will be found an aid in activat.ng the 

bowels. 

WHEN INFLAMMATION AND PAIN OCCUR 

in the 

JOINTS it is known as Articular Rheumatism, Arthritis or Gout. 
MUSCLES it is known as Muscular Rheumatism. 

NERVES it is known as Neuritis. 

LOCAL DISTRIBUTION OF NERVES it is known as Neuralgia. 
HIP AND ITS NERVES it is known as Sciatica. 

BACK OR LOINS it is known as Lumbago. 

ELECTRAPLY—Electrotherapeutic treatments given over the proper spinal 
centers and to the affected area tend to restore normal circulation of the blood, 
aid the removal, through the natural channels, of the lymphatics, exudates and 
other products of inflammation. The deposits of poison and germs are broken up 
bv increased circulation, and the blood washes away the poisons and gradually 
eliminates them through the waste of the body. New nourishment is brought to 
the area by the renewed circulation and the affected parts are restored to a normal 
condition. Inflammation and pain are then relieved. 


TESTIMONIALS—Continued 

“The Electraply is a wonderful ma¬ 
chine. My wife has been an invalid 
for 7 years with Arthritis and tried a 
variety of treatments but they all failed. 
Electraply started giving results the 
first day and is keeping it up. I see 
some improvement every day. All said 
nothing but the grave for relief. So 
this is my banner Christmas.” 

Mr. L. L. Hicbee, 

448 Asbury Avenue, 

• Ocean City, N. J. 

“Last September I purchased an 
Electraply instrument and found it very 
beneficial in relief of \ aricose veins. 
I find it gives me that rest one seeks bv 
using the Electric bath. If 1 could not 
replace this instrument I wouldn’t take 
$500.00 for it.” 

Mrs. Wilmer Aokiv, 
Delmar, Delaware. 


“About two weeks ago one of your 
representatives called on me as he 
heard I had been troubled with my 
stomach. I had tried almost everything 
but nothing seemed to help. I had gone 
to the doctor but his medicine did rot 
do any good. I have used Electraply 
5 times and don’t have any pain. I feel 
like a new person.” 

J. W. Keefer, 
Castalia (Erie Co.), Ohio. 

“I am writing to say to you that I 
bought one of your Electraply machines 
on December 1st, and have been using 
it continually for a month. I am SO 
years old and have been suffering with 
Rheumatism in my knees and arms for 
the past fifteen years, and I can hon¬ 
estly say that after using the Electraply 
for one month I am entirely rid of my 
Rheumatism, which caused me so many 
sleepless nights. Anyone suffering with 
this disease should not be without one 
of your Electraply.” 

Emma Glass, Newport, Ky. 


— 

The Evenixc Bulletin —Philadelphia 
April 19. 1929 


CALLS DEATH LOSS 
OF ELECTRIC FORCE 

Dr. G. W. Crile Tells Philosophi¬ 
cal Society About Life’s Driving 
Source 


Death was defined as the loss of 
electrical energy from the body by 
Dr. G. W. Crile, director of the Cleve¬ 
land Clinic before the afternoon ses¬ 
sion of the American Philosophical So¬ 
ciety. 

Pursuing the announced purpose of 
the society to co-ordinate recent scien¬ 
tific discoveries with the onward 
march of humanity members of the 
society, founded by Benjamin Frank¬ 
lin in 1727. gathered again today in 
their halls at Independence Square to 
hear a series of papers presented by 
leading scientists from all parts of the 
country. 

Dr. Crile reported recent investiga- 
tion shows the driving energy of the 
life force is essentially electric in na¬ 
ture; that living things have an elec¬ 
tric potential and that at death this 
working potential, or electric strain, 
falls to rero. 

•'In living cells this electrical force 
has the power of building up and main¬ 
taining the structure of cells" said 
Dr, Crile. "and life is maintained by 
chemical activity, mai n ly by oxida¬ 
tion.” 

Dr. Crile declared the processes lead¬ 
ing to death were always accompan¬ 
ied by a decrease in the electric con¬ 
ductivity of the brain and nervous 
system similar to the passage of an 
electric discharge from a battery. In 
death, he declared, living structures 
are unable to hold their form and dis¬ 
integrate. „ 

He cited the case of the one celled 
animal, the amoeba, which was ob¬ 
served to become more active when 
immersed in an electrolytic solution 
and less active whe n th e electric charge i 
was withdrawn. When the charge 
reached rero the amoeba disintegrat¬ 
ed and finally disappeared. 


CLIP THIS COUPON, SIGN AND MAIL TO THE: 

Electraply Laboratories, I sc. 

City Centre Building, Philadelphia, Pa. 

Gentlemen-: —I am interested in knowing more about Electraply. Please notify your local distributor to send 
complete details without obligation on my part. 

Name ...-.—. 

Street... 

Town-. State . 


Electricii 
is life’s 
driving 
force 


me 
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Electraply—Health Generator 

Electraply supplies its own power — 
no electric connections are required 


Plate No. I 



How to start. Hand treatment, 
improves Circulation. 



Plate No. 2 


Electrode Application: Relieves 
pain, headache, neuralgia, 
neuritis. 



Plate No. 3 


Electrode and Roller: Tonsilids, 
Catarrh, Asthma, Goitre, Voice, 
Hoarseness, Massage. 



Deafness—Catarrhal, Earach 
Toothache. 


Plate No. 4 





Plate No. S 


Plate No. 6 


Stomach. Indigestion, Constipation. 
Bowels, Reduces Flesh. Strength¬ 
ens Abdominal Muscles. 

Plate No. 10 


Plate No. 9 


Concentrated Application: Rhe 
rr.attsrr Stin Joints.Sorer.ess. Ad 

and pains anywhere. 


i lectnc Hath Stin. Health. Poor 
t irculation. Burning, swollen 
and tired feet, Gout. 


<oller Application: Lumbago.Bact- 
-che. Muscular and Sciatic Rheu¬ 
matism. Sore Muscles. Athletics. 




Plate No. 7 


i 

Tonic: Debility. Nervousness. 
Liver, Kidneys, Spinal Treat¬ 
ment, Insomnia. Paralysis. 

Plate No. 11 


Pleurisy. Weak Heart. Physical 
Development. 




Plate No. S 
(- 


Scalp: Dandruff. Fa!:ing_Hair. Br; 
Stim-lation. Hair: Fluffy and L- 
trous. Promotes Luxuriant Grow: 


Beauty Parlor Method: Facials. C 
complexion. Removes lines and v 
kies. Develops neck and chest, sooth 


Plate No. 12 


Endorses, and used by Hospitals. Sanitariums and Physicians. Even- home 
should have one. Save hours, days, months of suffering. Xo medicine. Pain- 
Chs. pleasant treatment. Simple, safe, painless—anyone can use Electraply. 
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Electreat Mfg. ( 
Peoria, Ill. 
PRICE Si.oo 


BLOOM 
to the Cheek 
HEALTH 
to the Skin 


Two things rannot occupy 
the same space at the 
same time. 

Shooting Electricity in 
forces the Pain out. 
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ELECTREAT 

ELECTREAT means to treat with electricity. Eminent 
scientists have said that electricity is life. Whether it is or isn't 
matters little to us. This book is written to tell what it does and 
what it will do for you if you use it properly. 

Nothing in the science of therapeutics has proven so valuable 
to the physician and suffering humanity as the development of the 
electric massage. For administering the electric massage our ELEC 
TREAT machine is the simplest, most practical, convenient and 
efficient instrument ever devised. Any one can use it anvWhere 
any time, and for almost every ailment. ' ’ 

ELECTREAT WORKS DIRECTLY UPON THE NERVES AND 

CIRCULATION. 

We have two kinds of nerves in the body—motor and sensorv 
The motor nerves carry the life fluid (mind energy) from the brain 
to every organ and every part of the body. The sensory nerves 
originate m the various organs and parts of the body, and carrv 
the feelings to the brain. All impulse of life or motion is carried 
by the motor nerves. All sense of feeling or pain is carried by th^ 
sensory nerves. 

LIFE FLUID. 

Every particular part of the body is nourished and sustained 
thru its own particular motor or life nerve. If this particular 
part of the body becomes famished or diseased, it is because its 
hfe nerve failed to supply sufficient mind energy to sustain health 
and vigor. To restore health in this particular part cf the body 
we apply the electric massage to .he affected life nerve. This acts 
as a stimulus, causing an increased flow of mind energy, which is 
earned directly to the affected locality or organ. This is the fun¬ 
damental principle of ELECTREAT and the wonderful cures it 
brings about. 

PAIN. 

Pain is the messenger of de.-th, and is always carried by the 
ensory or pain nerves. Cell destruction is constantly taking place 
in le uman body. . Whenever the life energy is insufficient tc. build 
p ese cells as rapidly as they are destroyed, we have an increased 
nnu us affecting the death or pain nerves. Since the blood not 

f an ? e . s V 1 ^ ie material for the formation of new'cells, but carries 
, , 1C e Jns "'flich the dead ones were composed, there is neces- 
• 1 a v c [>; relation between the circulation and the pain 

-) ses ‘ , h . m ‘\er there is a stoppage in the circulation we have 
Tlif-r C ^ UnUl atl °v decomposing matter causing pain impulses. 
.• ' ’ • ' to 'relieve pain it is first necessary to restore the circula- 
r f Vi in i 1( i a ^ cclt 'd locality. To restore the circulation in any part 
Ti ■ -' G - i' ' r" e a Pl^- v electric massage to the affected locality. 
i iiis is the fundamental principle of ELECTREAT and its mys¬ 
terious relief of pain. 
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BLOOD PURIFICATION. 

ELEC! REAT docs not treat or cure disease in accordance 
with the general understanding of medicinal therapeutics It 
treats and corrects those conditions of the body which render dis¬ 
ease possible. Just as we use water upon our hands and faces to 
remove tlie impurities clinging outside our bodies, so docs mother 
nature use the blood within to cleanse those tissues which compose 
our bodies. ELECTREAT is the most successful device known 
wherewith we can force an increased circulation into anv desired 
part of the body, thereby giving it a genuine cleaning out. The 
impurities being easily washed out by a super-flow of blood, there 
remains no irritating poison to incite the pain nerves and' relief 
comes quickly. ELECTREAT really flushes out the sewers of our 
bodies and brings about that sanitary condition of our internal 
makeup so necessary to perfect health. This is the fundamental 
principle of ELECTREAT and its wonderful recoveries from chronic 
ailments. 

ELECTREAT enables us at will to send the life fluid into any 
part of the body, to accompany that life fluid with the nutritious 
blood, to send the nutritious blood in such abundant quantities as 
to wash away the impurities. With ELECTREAT, we can say to 
the stomach, bowels, breast, etc., “Perform thy function,” and, 
behold! they perform. 

ELECTREAT RELIEVES PAIN. 

If good for nothing e se, ELECTREAT would be worth its 
weight in geld for relieving pain alone. What kind of pain? Don't 
stop to ask. When you have pain of any kind use ELECTREAT— 
broken bones, bruises, sore*, boils, earache, toothache, headache, 
lumbago, rheumatism, etc. Pain is a distress signal and indicates 
that poisonous matters are colic ding in the tissues. You must get 
your circulation going and wash the poisons out. For a general, all¬ 
purpose pain reliever, ELECTREAT can't be beaten. 

Therapeutically, ELECTREAT acts as a general tonic and 
stimulant for all parts of the body. When daily treatments are 
taken the following effects may be expected: Return of sleep, 
increase of strength and vital energy, increase in cheerfulness and 
power for work, improvement b appetite, digestion, etc., increase 
of blood supply to point of ar plication, general increase of local 
nutrition and. progressive improvement in the general functions, 
increase of secretions, soothing effect upon the nervous system, 
increase of oxygen .n the blood. 

^ here are many conditions where even when used carelessly 
ELxiC 1 REAT will give satisfactory results, but it stands to reason 
that those ailments which have become chronic must be treated 
systematically and with intellig mce until there is a permanent 
improvement of the circulation in the diseased parts. 

When physicians use ELECTREAT upon their patients they 
do considerable thinking before and while making the applications. 
When you treat youpelf with vour own ELECTREAT, you must 
do some of the thinking and work, for which you would have to pay 
the physician were you to take the same treatment from him. 
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In applying ELECTREAT to the body you will notice places 
here and there where the muscles pull and contract with much greater 
violence, and places where you will feel the most intense vibration 
By prolonging the application at such places you will get the greatest 
amount of action and benefit from your treatments. 

For instance, apply ELECTREAT to the upper part of the 
forearm near the elbow, to various parts over the abdomen or to 
the large muscle of the leg where it ends just beside the knee to the 
inside, and you will see an exhibition of the power of ELECTRFAT 
Apply just back of the knee—in the pit of the knee—and you wili 
feel an intense vibration clear down into the foot; also apply at 
nape of neck just to one side or the other of the spine and at the 
edge of the hair and you will feel the most intense vibration all over 
the top of the head. (This is a part of the headache application 
and while very active it is also very soothing ) Apply to inside of 
forearm below the elbow and see the fingers close up; now move 
sponge around to back of forearm and see the fingers straighten 
out. By getting on the right nerve you can pull the body in anv 
movable direction desired. y 


There are a great many such places over the body, but these 
are sufficient for the purpose of illustration. The point is this— 
the physician knows hew to locate all these places—that is his 
business—but you will soon be able to do the same thing yourself 
if you will practice with ELECTREAT a little every day Get 

fl ™ ly fixed in your mind > then experiment 
with ELECTREAT. Try out all the different applications—the 

„ e f Application, the Sponge Application, and the Sponge 
and Roller Application. Think while you are doing this and from 
your -wn obseryatjons of the effects of this kind of application here 
and that kind there, you will in a short time know so much about 
your nerve system that you wil' rarely need to refer to the direc¬ 
tions. Daily thoughtful practice will almost do away with the need 
of any special directions. 


u , cour ^» it is essential to first study all the instructions on 
thp ri ff use ELECTREAT, together with the pictures illustrating 
-i, erent applications; but by practice and experiment the user 

remarkab^cf^!• ^ and * earn m; ' n y new an( l valuable uses for this 


HOW TO START ELECTREAT. 

men^in 3 ^ st ? r t ELECTREAT in this manner: Take the instru- 
hanrl- ti 6 ^^ht hand and gri sp the roller firmly with the left 
small i! u Wlh the thumb of ihe right hand, SLOWLY pull the 
pive tli 1° °' vmvar< L If the vibrator should fail to start promptly 
pradn'ilU? iaC . mC a s 3 ar ; You will feel the current of electricity 
st.ren a t lncrea sing until it reaches its maximum strength—the 
of a vLrn» * tQ k e perfect safety, and supplies every need 
dpen-^c f reat ment machine. For convenience we designate three 
degrees of strength: MILD, MEDIUM, STRONG. 
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REPAIR’SERVICE 

Never tamjRT with your Electron!. Ifjit should ever Kc t 
of order or fail to work as it should, send it hack to rw« m 
Manufacturing Co.. 2301 N. Adams St., Peoria, 111., bv InsimM 
Parcel Post, inclosing 35c in stamps for return postage and o' 
new battery. (45c for two batteries). Remove the old*batter 1 ' 
and put the stamps with your name and return address plainlv 
written in the handle. Do not send the box «>r attachments 
Wrap carefully with plenty of packing paper. A slight adjustment 
with very few exceptions is all that is necessarv. and unless the 
trouble is the result of rough usage, neglect, or some one tamner 
ing with the instrument, the FACTORY will do what is necessarv 
and there will be no further charge. " - 


ROLLER APPLICATION. 

In ELECTREAT the roller is the positive pole, and the handle 
the negative. All applications must be made in direct contact with 
the skin. When you hold it in your hand and apply the roller to 
any part of your body, you touch both poles closing the circuit 
and the electricity flows thru }our body, from tte positive to 
negative point of contact. * ° 

In making applications to any part of the body, it would be 
well to first thoroly cleanse the skin, leaving it slightly moist As 
most skins are rather dry or oily, this insures the most powerful 
action. A simple test will illustrate the idea. Turn on mild^tre^gth 
nd app y the roller to left forearm. Now moisten the skin and 
diffirp t lC *? uscles of the forearm. You will notice a very marked 

i ie Wa ? th - e muscle£ P ul1 and contract. This holds 
good in all body applications with the roller. 


SPONGE APPLICATIONS. 

chn. Sa ir sp ® n t e a PP lica for in water, thoroly, thru and 

will not run WCt ’ but you can s Q ueeze it enough so the water 

curdTnd nscr h t O y ° U P fT the . Spcn % e to the Take the green 

of the soon«'p i ia meta l tip mto the small hole in the metal part 

that goes thru thp 6 ’ iV^ 11 ^ ° theT metal tJ P into the hole in screw 
slight [wist InSCrt ‘ he tJ P s b y g^ing them a 

I Iolding El ECTREAT aS - Y ° U ,nS J rt ^J 1 ® 11 and they wdl hold ^ghtly. 
applicator with Tbp EA ,T “ ? ne hand ’ y° u can a PP*y th e sponge 
sponge applicator bJ Ihf you wish to relieve * Hold the 

the metal parts Y ^ Wooden handle so the fingers do not touch 


roller and sponge application. 

(Sometimes Called Double or Concentrated Application.) 

in top U of hanSfc h Jnc jle t- m u end of . roller Y° u will find another hole 
above). GrasD 1 lh ® P 16 ** 1 ll P here (instead of in roller as 

P oiler with one hand and touch the moistened 
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sponge to some part of the body. YOU GET THE STIMTTT AT 
ING CURRENT. Let go of the roller and grasp handle in the 
natural way—NOW YOU DO NOT GET ANY CURRENT 
Still holding the handle and sponge in same manner, touch some 
part of body with roller. Behold! YOU GET THE CURRENT 
AGAIN. Placing the roller and sponge close together upon some 
part of the body we get a Local, Double, or Concentrated applica¬ 
tion. 

CAUTION—Some people are slow to learn how to apply this 
very important treatment. You must think how you are hold in o 
the machine. YOU MUST CLOSE THE CIRCUIT. The roil« 
and sponge must both touch the body. 


USE OF SPONGE, ROLLER, AND DOUBLE 
APPLICATIONS. 

There is no set rule as to which should be used. H win depend 
on what you are trying to accomplish. In facial treatments :he 
sponge applicator is usually more agreeable; it does not sting so 
much as the roller. At the same time many will like to use the 
roller about the face to make it plump and rosy as in beautv treat¬ 
ments. ELECTREAT is used in so many different ways by different 
people that it is thought best not to insist that there is only one right 
* ay ,' Ii? r lnstance » one would apply the roller and another would 
results thC SP ° nSe ^ thC SamC thing> With satisfactory 


LENGTH OF TREATMENTS. 

CURRENT. 


STRENGTH OF 


There is no fixed rule. An average treatment is two to twenty 
minutes. Five minutes’ application will ordinarily relieve neuralgia 
Ln ePend v!A ei 2 • rnUch - on the condition. The Tonic treatment will' 

minute s. A safe, general rule is not too much 
iSr f m I^ er than ,ong ' irre ^ lIar treatments. SHORT 

s^“ TIMULATE - LONG ones ease and Q UIET the hi s h 

sl p Asa ^ le star ? : 11 and gradually increase the current, 

depends on th° nS f WlU require e strongest possible current. It 
DO kdt thd ie trcuble and very much on the individual, 
un not am ti u ^‘o^ nnios ! ; instances you will want to build 
later will .^ e ^ lze :. S° me will require MILD at the start, but 

that nlessp^Tf y 1S 1 the more powerful current. The strength 
that pleases the patient most always brings the best results. 


HOW TO INSERT NEW BATTERIES. 

^ lower end of handle, same as a flashlight, and 

out - Insert new brass end first! and 

intended to_ k ♦- ^ ome ti me s the cap fits a little tightly—they are 

will rum and U the handle firmly and twist and the cap 

wiu turn and come off. 
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BATTERIES. 

ELECTREAT uses a single cell standard size battery, French 
or Eveready. You can buy two anywhere batteries are sold for 
twenty to thirty-five cents. A good battery will give about ten 
hours’" fair service—TWENTY DOLLARS WORTH OF ELEC¬ 
TRICAL TREATMENTS FOR TEN CENTS. Isn’t that cheap 
enough? Three-fourths of the batteries on sale are deteriorated 
before you get them and if you are not wise you may fail to get a 
good one. Take your ELECTREAT with you; try the battery in 
your machine and see if it gives you the strength you got from our 
batteries; if not, ask for another battery and keep on trying oul 
until you obtain a good one. We are not looking for battery trade 
and do not care to answer inquiries thereto—that’s why we adapted 
our machine to a standard size battery—you can get them any¬ 
where. We want our ELECTREAT to give satisfaction and it is 
best to have a good battery to make it do so. We use good batteries 
and will mail them to our customers at 10 cents each, plus 10 cents 
for postage on each shipment. If you want four of our batteries 
send us 50 cents; if you want two, send 30 cents, etc. Do not write 
to ask us if we have them or can supply them—send stamps and you 
will get the batteries by return mail. You can’t keep batteries 
over three or four months, whether you use them or not—like eggs 
they must be fresh to be good. 

EXTRA SPONGE APPLICATORS. 

It is desirable to have separate sponge applicators for facial 
and body applications, and for each member of the family. If a 
sponge wears out you can buy another at the drug store and sew 
it onto the metal disc, or you can buy a new sponge applicator com¬ 
plete for 15 cents, postpaid. To cleanse the sponge, wash with soap 
and water, or sterilize. 

I CAN’T STAND ELECTRICITY. 

Bosh! The drinker has to have his alcohol; the smoker his 
pipe Ins system has become narcotized and when deprived of its 
accustomed stimulation there is a terrible reaction. The brain has 
ost its governing supremacy and the sympathetic nervous system 
as control. The body is consuming more mind energy than the 
Drain is generating, a plain case of nerve suicide. ELECTREAT 
o rive the mind enerpr along die weakened nerves to the jaded 
organs should be applied systematically until they recover their 
igor. borne habits act like narxitics. Electricity to the healthy 
y is a tonic stimulant and there is no bad after effects except 
hht- • C ^ S , en use d to excess. If you turn sick at the stomach 
secr etions becoming copious, just what you want to 
i J* ° r worse when you take electricity, do not get 

t ?. v.will not poison or injure you); take it again, and keep 
v t ^ ese reactions entirely disappear, or become 
• n e * ,, Your orain, and not your stomach (or other organs, 
pecaalJy the sexual organs in women), should generate the nerve 
energy that governs the body. 
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Cut No. 5 



Jaimbago, Backache, Muscular and 
Sciatic Rheumatism. 


Cut No. 6 

i 



Stomach, Indigestion, Constipation, 
Rowels, Reduces Flesh. 


Cut No. 9 


Cut No. 10 




Electric Bath: Skin, Health, Poor 
Circulation, Tired Feet. 
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Cut N 4 7 


Roller Application: Pleurisy,Weak 
Heart, Physical Development. 


Cut Nr . S 


Sponge ami Roller: Tonsilitis, Catarrh, 
Asthma, Goitre,Voice. 


| | ^'ut No. 4 



Tonic: Debility, Nervousness, Liver, 
Kidneys, Spinal Treatment. 



F.lectric Hand Massage: The Touch 
that Soothes. 


Cut No. II 



Scalp: Dandruff, Falling Hair 

Stimulation, Restfulness.’ 


Cut No. 12 

I 



Hair: Fluffy and Lustrous, Promotes 
Luxuriant Giowth. 1 
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Electreat Method 

In Electreat the r-dlcr is the positive pole; it soothes and relieves pain. The 
handle is the negative polo: it stimulates. strengthens and builds up. The elec¬ 
tricity flows from the roller, enters the body and returns to the handle, making a 
complete circuit. Electricity soothes where it enters the body and stimulates 
at the point of exit. You feel a much stronger sensation where it leaves the l>ody 
than where it enters. This shows its stimulating effect and the strength of flow 
that is passing thru your Ixxly. 

To relieve pain apply roller as in Cut No. 5, or insert cord tip in roller and 
apply wet sponge to sore sjxit, holding the Electreat in the hand as in Cut No. 2 

To stimulate, hold l»v the roller, insert cord tip in handle and apply wet 
sponge to part you wish to stimulate as ia Cut No. 10. 

For Spinal Treatments, attach cord lip in handle and apply wet sponge to 
back where feed nerve leaves the spine «nd massage with the roller over and 
around the organ you wish to treat as in Cut No. 6, or roller to back and sponge 
over organ. 

Up currents—flowing toward brain as in Cut No. 7, stimulate. Down cur¬ 
rents—flowing from the brain soothe. 

Short treatments invigorate. Long treatments relax. 


yiRM .PLAgg 

UPPER HEART PEACE 



uZo 

LUNG PLACE 




HEART AND BREAST 11% 



STOMACH PLACE 

m 

- 


STIMULATION PLACE 

d 

ILM 1 

(n 1 ^ 

LIVER PLACE 

vjA 


oT 

OIAPHRAGM place 

f 


uA 

.ADRENAL PLACE 

x 


rro 

KIDNEY PLACE 



AY 

UPPER BOWEL PLACF 

—*1 

\\ 


LOWER KIDNEYPLACE 



blaqqerplace 



O- 

LOWER BOWEL PLACE 


OVARIAN PLACE 


-S£N1IAL_PLACE 


-RECTAL PLACE 



COPYRIGHT l»21 

B«ctre»t M uifactviaf Conpuy 



WHERE TO TREAT 
THE SPINE 


NERVE CHART 
10 


1 C—Back Head, Scalp. 

2 C—Ear, Cheek. 

3 C—Nose, Teeth. 

4 C—Eye. 

5 C—Tonsils. 

6 C—Thyroid, Vocal 

Cords. 

7 C—Throat. 

1 D—Arms. 

2 I)—Upper Heart. 

3 I)—Lungs. 

4 D—Lower Heart, 

, Breast. 

5 D—Leftside,Stomach, 

warms. 

6 D—Stomach, Duode¬ 

num, cools. 

7 D -Liver. 

8 D —Diaphragm. 

9 D—Pancreas, Spleen, 

Adrenal. 

10 1) -Kidney. 

11 I)--Bowels. 

12 D—Kidney, Prostate. 

1 L—Bladder, Perito¬ 

neum, Scrotum, 

I Penis. 

2 L—Right side. Lower 

Bowel, Appen¬ 
dix, Colon. 

3 L—Ovaries, Testicles, 

Prostate. 

4 L—Uterus. 

5 L—iRectum. 
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|>M »*S I 

Sponge or Internal Electrode, 
Physician’s Guide 


POSITIVE —Cord tip in roller. Acid pole. (Constricts art¬ 
eries and veins. Checks hemop-hnge (profuse menstrtation). Con¬ 
tracts and hardens tissues. Soothes. Relieves pain. Decreases 
inflammation. Dries or dehydrates tissues. Apply copper, zincs 
iron and metals with this pole. 

NEGATIVE— Cord tip in handle, hold by roller. Alkaline 
pole. Dilates arteries and veins. Increases hemorrhage ,(for ir¬ 
regular or insufficient menstruation). Relaxes and softens tissues. 
Stimulates. Increases inflammation (brings boils, qtc. to a head). 
Increases moisture, secretions of glands, lubriqates: Apply iodine, 
clorinc, salycilates with this pole. 1 


i 




.Electro Spinal Treatment 


^.’our braid generates MI^ D,ENERGY. This mind energy 
flows from your brain in current down your SPINAL CORD and 
out thru the FEED NERVES ’.o all the various organs and parts 
of your body, givirig td ea<rh and ^1 their LIFE and POWER 
to FUNCTION. , 

Perfect currents thru all the feed nerves means perfect 
HEALTH. Imperfect currents thru any feed nerve means IM¬ 
PERFECT health, WEAKNESS AND DISEASE of the OR¬ 
GAN or PART it NOURISHES. I 

In thi cut of Nervie System, on opposite page, you will notice 
little projections from the spinal cord backward. These are the 
vertebrae (indistinctly numbered from the top downward)—seven 
Cervical, twelve Dorsal, and five Lumbar vertebrae. Just below 

* ns * de the spinal cord, you will notice a FEED 
INIVKVE, running to some ORGAN or PART. 


npr ™ TO TRACE THE FEED NERVES from the VITAL 
* SPINE, then when you wish to treat any 

whni X°y APPLY THE ELECTREAT SPONGE to the spine 
THPPnT ^D n Av e n BRANCBr ' S OUT, and MASSAGE WITH 
(Vrm i LER 0VER AND AROUND THE ORGAN ITSELF, 
mit rnrn«nf S ? K fl asp ^ nd lc whe i applying sponge to spine and per 1 - 
actioX V <u° W tHrU arms ' as this stimulates heart and chest 
ENM^’vT Sm n A C ^ tratc within the affected locality, MIND I 
potem an,i “RCULATIOM, AND ACTIVITY, the tliree most 
curative agents known to health science. ■ 

quickl^vo’n ’.Chart; Use ELECTREAT, and see how 

VIGOROUS ^iEALTH eVed ° f yOUf PAINS and RESTORED to 


ELECTREAT! EUREKA! ELECTREAT! 

Send us your testimonial when cured.” 

11 
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How To Treat Yourself 

of applying Elcctrcat is embodied in the Electro Spinal Treat- 
P rhvSn‘s ilctl>^. We massage the ailing part to relieve the pain 
and stimulate the feed nerve to obtain an increased supply of nour- 
khmcnTfor ’the defective organ. We then give tonic treatment to build up 
!.",n»ire system and eliminate poisonous products. All applications must be 
m^de in dS-ct contact with the skin. Use strength of current most agreeable 
To patient, and prolong treatment until relief is obtained. These points should 
be kept in mind in connection with all the special treatments which follow. 

HOW TO RELIEVE PAIN. * Holding Electreat in the hands and turning 
on strum: current, you will notice the power less in the roller and more in the 
handle The roller is the positive pole, the place where the current enters the 
hodv- it soothes. The handle is the negative pole, thq place of stimulation, 
where the current leaves the body and creates a powerful internal vibration, 
The current flows from the roller thru the body to the handle. Placing battery 
in wrong end first reverses the poles of Elcctreat and shows the powerful flow 
that passes thru the human body, and which, if properly directed relieves pain 
and cures disease. Up currents (running towird brain) stimulate. Dowd 
currents (flowing from the brain) soothe. To relieve pain attach sponge cord 
to roller and npply moistened sponge to pun, holding or placing handle in such 
position as will cause current to flow from the brain. To stimulate you compel 
current to flow toward brain. This is the science of electrical treatments as 
applied by world renowned specialists, in sanitariums and hospitals. Learn 
to apply it in your home and you will agree that Elcctreat is the best invest¬ 
ment you ever made. ( 

HEADACHE. There is but one disease—congestion. There is but one 
cure—circulation. Apply sponge to back of neck at base of skull. Move 
around to each side. Locate the spots that send intense vibrations over head, 
to ears, that draw the head sidewise. Mild current to root of nose and take a 
deep breath thru the nose. Apply over forehead and temples or wherever there 
is pain. Use electric brush to scalp. Strong current to vC. f and 50.. if from 
stomach: also Tonic Cuts, 2, 7, ana 8. Also roller, or combined. 


» 

NEURALGIA—Facial. Sponge to ^.un. Move around in all directions. 
Get all the surrounding region loosened up. Similar to hcaaache as above. Also 
so Cut 3. 

SORE THROAT—Tonsilitis—Bronchitis—Goitre. Sponge, or sponge and 
roller to throat. Pull head in various directions. Apply sponge up and down 
neck and to 7C. A little sting will not hurt. ..Your throat needs heat and 
exercise—heat from the roller, and exercise by making the sponge pull all the 
t throat muscles and tissues tensely. 

WF.AK LUNGS—Pleurisy—Cheat Pains. Massage spine between shoulders. 
Use roller over chest, sides, and under anus. Hold in both hands, Cut 1, strong 
current, breathe deeply, swing arms up and around as in physical exercise. 
Apply sponge, 3D., and take Tonic, Cut 7. 

• 'ATHELETICS—Strains—Lameness-- S4re Muscles. Massage vigorously 
with roller, use pressure and strong current, moisten skin. Cuts 4 and 5. The 
poisons from excess exercise mu6t be worked from thq tissues. Electric Bath 
and Tonic, Cute 10 and 7. < 

LUMBAGO Weak Back. Massage with roller, kneading the lumbar 
muscles so as to thoroly work out the congestion and secure return of good cir¬ 
culation. Cuts 5, 6 and 8. Apply sponge to lower spine and massage over 
, - pelvic region. If caused from sexual excess, apply treatment accordingly. 

_ _ | * * | I 

' “WATISM—Sciatica—Neuritis. Nothing in irledical science at the 
resent day is more clearly established than that electricity should be applied 
m HI Hums of, rheu m at ism . The cure is sometimes alow and the cost often 

, »> <12 
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prohibitive. * Eleetreat answers a Ion? felt want by providing a most effective 
treatment easily applied by one s self m the home without loss of time an.l 
little cost. Frequent treatments are absolutely necessary and should h#™ 
tinued Ion* after relief has been obtained. Use current*sufficiently strnna ♦ 
send an intense vibration thru all the affected parts. .You mustn ir 
rheumatism—you ve got to fight it. Bend your muscles and joints even th 
the pain is almost unbearable Rem rmber you will' never have a stiff ioint 1* 
long as you keep bending it. In lnliammatory rheumatisWa slight 
often produces intense pam; but continuing the movement, the oain enHuJit 
ceases. Eleetreat is very painful whm applied to some forms of rheumatism 
but if you hold it on, positive, the pain will soon lessen. Whenever vou to,, l ’ 
sore spot on any part of the body with the electric sponge there is a sensei,t 
of instant pam—hold the sponge on the spot for a fe 7moments take awav 
and then replace, and the pain is not nearly so great—showing how QuickC 
the electric massage relieves pain and soreness. Where rheumatism has 
chronic, the patient can’t use Eleetreat loo much, too strong, or too often 

GOUT-Tired Feet. Massagp sole of foot, ankle and heel with roller or 
sponge and roller combined. Cuts 9 and 10. ’ r or 

i 

STOMACH—Indigestion—Cramps. Ctit 6. Sponge at 5 D and' 6D Use 
pressure with roUer. Massage around sides, over stomach, and entire abdomen 
Mild current aHIl increasd* Make belly muscles pull and vibrate. M-SSS 
ov «f a^raiijped muscle usually relieve; it almost instantly. ‘-‘ssaging 

I KH)NEYS-(-BIadder. Massage hack and lower abdomen Cuts 5 an d 
only lower down. Treat 10D and 121/ Mild current and increase. ' d 6> 

„ LrV ®^ . Massa Rf abdominal mvscles using pressure. Lie on back 

rmtVnH Stoll?? naV ^ S, ^ e * s Pong|on dpposite side, turn on stronger 

rent and hold for several minutes until abdominal walls i>rLl..r„ ~ •, K Cur 

spasm, thoroly shaking up all the visccm.Tpply sponge VU " 8 

st?pl,i„ p „ ^“35 KSuTtof wTk" S f lts \"]4l-irto a ?U>'pi'21 Ma Con! 

so that you sit and stand erect " V 111- .treatment until you draw it up and in, 

form its function proper^ A 1 * ^ ,,aCed or * an <**'*■ be ^pceted to per-’ 

Eleetreat A S ? CC ’ aI attachment to be used with 

It permits of a very direct <ases constipation and sexual ailments. 

convenient tc use to Pbysicians de P«* d on it, and it .is so 

include one *ith their FlitrcJl^ 6 lhat th ose needing such treatment should 

effectual sdf-i rC atment within the ^ p:ner l t ’ !t JS perfectly safe and affords 

the electrode after each r P c»17 th pnv ‘ ,rv of your ovvn home. (Thoroly sterilize 
acn rectal or vagu ai application.) 

mation. Massage limbs^nd^hTc^^L^^ n ted ^ itcb hazel and apply to inflam- 
SL. Use internal electrode in JL ^ roller, also over region of end of spine. 

rectum. Keep bowels open as for constipation. 

SEXUAL WEAKNESS_u i 

supply from lower end of gninp inn. \**e s 5 xu:d organs obtain their nerve 
lower abdomen, groins u D _’ nr , R to h' Iassa S e thoroly low^r part of spine, 
trouble use the internal e lLt^ d °v n thighs. For impotency and prostatic 
for constipation. Female- Keep bow ? ls fr ee by taking treatment as 

Poms, and up and down iimbs* 55 ???, m WCF s P. me . and abdomen, over ovaries, 
between limbs in crotch to * ^Ph^t* 0 ^ sponge 5L, and machine 

j£nd and place sponge ovw tt at e circulation to ailing parts. Hold in 

Profuse Menstruation: Lie ; °mc. Cut 7, up and down entire spine, 

electrode, (positive). Be sure ejeyate hips, sponge 3L., also use interna! 

P ,s f *t will sting you. Painful . tum 011 current » c -**>»- 

hmbs, lower spine and abdomen anJ ^ e . alc Menstruation: Massage ovai>- 

M °men and use internal elertmH* 
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and rectum, both. Be sure and thoroly sterilise the electrode after each rectal 
application before using otherwise. Take Tonic, Cut 7, to improve your general 
health. Electric Bath, negative. Cut 10, sitting in water for several minutes 
to concentrate circulation to proper organs. Cut 8 applied to ovaries, etc. 

PARALYSIS- Give Local, Sponge, Roller.' and Double Applications. 
Follow with Tonic, Cut 7. Where you observe muscular reaction there is hope 
for improvement. 

DEAFNESS—Catarrhal. Some forms of deafness may be quickly relieved 
with Electrcat. It is not harmful in any case and is worth a trial. Personally, 

I can say that the eustachian tubes in both my ears had been closed for over 
seven years and were BOTH opened by this method of treatment. I now hear 
and understand much mote distinctly. Apply sponge over and around ear, 
under jaw at base of ear. Massage all the muscles that show a tendency to 
draw or vibrate the ear. Apply sponge at base of one ear and roller at base of 
other. 2C. 

TOOTHACHE. Two tiny blood vessels, one carrying the blood in, the 
other taking it out—enter each tooth. Sometimes Electreat stops the ache 
almost instantly. Apply sponge to nerve that feeds tooth at place of pain. 
3C. Massage throat and chest. Cut 8. 

1 1 i 

EYES. Frequently weak eyes are the result of a weakened physical con¬ 
dition and can be improved with the To>.ic, Cut 7. Apply sponge direct to eye 
to relieve itching, soreness, or inflammaton. 4C. Cut 8. " , , 

CATARRH—Asthma, Hay Fever. Apply sponge to root of nose, mild 
current, draw in deep breath, massage throat and breast. 


BROKEN BONES—Contusions—Cuts—Sores. When a broken bone be¬ 
gins to knit, or injured tissues to heal, there is usually, an itching or burning. 
Insufficient circulation and excess of dead body sluffing oflfr The splints or sen¬ 
sitive condition of the injured parts render rubbing or mq^ment impossible. 
Application of the Electreat sponge at and around the injury allays the itching 
and burning, and concentrates an abundant circulation, so necessary to a speedy 
recovery. Cut 8. 

HARDENING OF ARTERIES—Varicose Veins—Dropsy. These condi¬ 
tions indicate great impairment of *r- jjily health and function. Systematic 
treatment with Electreat usually brings relief and impvordment. 

NERVOUSNESS Insomnia—Fatigue. Take Electreat to bed with you; 

U P nicely until you perspire slightly—you are now in an ideal condition 
° ,-^ ctnc treatment. . Clasp roller in left hand and turn on current with 
/ un u you feel the desired strength, then use massage roller upon any part 
i ' : When you feel yourself getting tired or sleepy, turn off current; 
fre , ’■’f 0 nerves have relaxed, you will sleep soundly and wake up thoroly 

, , . ll “Out relaxation there can be no repair of bodily tissues. Elec- 

give you re l a x ation, and nature will make you well again. 


nave in ie k ^ m P rovem enL Cuts 7 and 8. By referring to the cut on 
boH*v MnpnT» f C neTve s,to every organ and all parts of the 

of the if 0 ™- ^ine. By treat; ng up and down the spine, every part 

and run roller no ant * invigorated. Place sponge between shoulders 

bodv Move tK an ^ < * own 'entire length of spine, also {pass roller to all parts of 
backsides ^ s P on ge downward, continuing to massage all parts of the 
soot locate the'ol^™ 8 ’ ^Her- If the sponge detects an overly tender 

it nourishes is aft CC stu dy what It .A nerve underlies that point; the organ 

spine vou wilW^ g ,ri needs *«**“«*. Just a little to one ride of cente? of 
Z anldown k H neSt vibrat i° n arid electrical effects. Work, sponge 

tme vou have the ° f 60 as to stimulate all the feed: nerves. Pkrt of 

^erse. Use currpnt 1 ^ 1 ' 86 top part of spine arid roller to lower; then you re- 
^tudv the musndar r01 ?? 48 patient will stand. Treat for about 30 minutes. 
x r^,r reaC \ 10nS While this treatment and you wiU team * 

eat deal about your anatomy and where to treat for particular rilrnen**. / 
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GUARANTEE 

. * 

• 

Everv ELECTREAT is guaranteed to be exactly as represented 
... this booklet: to.bg mechanically and electrically perfect; to be 
free from defects <^fijjjfosmanshi$ or material; and to be in per¬ 
fect working ordej tfP yproperly taken care of it should last an 
ordinary lifetime^SnMradree to replace with a new machine or 
repair any defect^P^gJjjpppst wi hin one year from date of pur- 

CAUTION.—Take battery out when not in use. It will last 
longer and save troublp, BatWics in metal cases have a tendency 
to sweat and cause cqppsion. 8<e page 5 for instructions. 


Factory: 
Peoria, Illinois 


(Patented June 1. 

1 - 


<6 


i. . 


Electrical Treatments, in You ^jO wn Home 

^ The ? CIENT L FIC reliefof *AIN, and^l^^ipn of Health 
accordance with nature’s law; and requiredMk A Faradic 
• Medical Battery^ p{ supenor qur. ity and durabilitPH^ery corn- 
fact and convenient form. Whir suffer? Learn to^k'-circuit 
your pains wit,* E.ectreat and oKain almost instant reli^r 

trough DgmonsK^cr-Salespeople, or sent by mail 
u P on re( ei Pt °mnce. A Iways send money order and keep 


• • 

Electreat Special (Two CeTfe 



i 




Price, $!5.00 Net - 

Electreat Manufacturing Co. 

2301 North Adams Street'* 

■ nir_ 


' i 


19£9) tinted in U. S. A. 

*r 

hf anufactured* and Guaranteed 
^“by Electreat Mfg. Co. 
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BLOOD PURIFICATION. 

ELECTREAT does not treat or cure disease in accordance 
with the general understanding of medicinal therapeutics. It 
treats and corrects those conditions of the body which render dis¬ 
ease possible. Just as we use water upon our hands and faces to 
remove the impurities clinging outside our bodies, so does mother 
nature use the blood within to cleanse those tissues which compose 
our bodies. ELECTREAT is the most successful device known 
wherewith we can force an increased circulation into any desired 
part of the body, thereby giving it a genuine cleaning out. The 
impurities being easily washed out by a super-flow of blood, there 
remains no irritating poison to incite the pain nerves and relief 
comes quickly. ELECTREAT really flushes out the sewers of our 
bodies and brings about that sanitary condition of our internal 
makeup so necessary to perfect health. This is the fundamental 
principle of ELECTREAT and its wonderful recoveries from chronic 
ailments. 

ELECTREAT enables us at will to send the life fluid into any 
part of the body, to accompany that life fluid with the nutritious 
blood, to send the nutritious blood in such abundant quantities as 
to wash away the impurities. With ELECTREAT, we can say to 
the stomach, bowels, breast, etc., “Perform thy function,” and, 
behold! they perform. 

ELECTREAT RELIEVES PAIN. 

If good for nothing else, ELECTREAT would be worth its 
weight in geld for relieving pain alcne. What kind of pain? ’Don’t 
stop to ask. When you have pain cf any kind use ELECTREAT— 
broken bones, bruises, sores, boils, earache, toothache, headache, 
lumbago, rheumatism, etc. Pain is a distress signal and indicates 
that poisonous matters are collecting in the tissues. You must get 
your circulation going and wash the poisons out. For a general, all¬ 
purpose pain reliever, ELECTREAT can’t be beaten. 

Therapeutically, ELECTREAT acts as a general tonic and 
stimulant for all parts of the body. When daily treatments are 
taken the following effects may be expected: Return of sleep, 
increase of strength and vital energy, increase in cheerfulness and 
power for work, improvement in appetite, digestion, etc., increase 
of blood supply to point of application, general increase of local 
nutrition and progressive improvement in the general functions, 
increase of secretions, soothing effect upon the nervous system, 
increase of oxygen in the blood. 

There are many conditions where even when used carelessly 
ELECTREAT will give satisfactory results, but it stands to reason 
that those ailments which have become chronic must be treated 
systematically and with intelligence until there is a permanent 
improvement of the circulation in the diseased parts. 

When physicians use ELECTREAT upon their patients they 
do considerable thinking before and while making the applications. 
When you treat yourself with your own ELECTREAT. you must 
do some of the thinking and work, for which you would have to pay 
the physician were you to take the same treatment from him. 
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In applying ELECTREAT to the body you will notice places 
here and there where the muscles pull and contract with much greater 
violence, and places where you will feel the most intense vibration. 
By prolonging the application at such places you will get the greatest 
amount of action and benefit from your treatments. 


For instance, apply ELECTREAT to the upper part of the 
forearm near the elbow, to various parts over the abdomen, or to 
the large muscle of the leg where it ends just beside the knee to the 
inside, and you will see an exhibition of the power of ELECTREAT. 
Apply just back of the knee—in the pit of the knee—and you will 
feel an intense vibration clear down into the foot; also apply at 
nape of neck just to one side or the other of the spine and at the 
edge of the hair and you wull feel the most intense vibration all over 
the top of the head. (This is a part of the headache application 
and while very active it is also very soothing ) Apply to inside of 
forearm below the elbow and see the fingers close up; now move 
sponge around to back of forearm and see the fingers straighten 
out. By getting on the right r.erve you can pull the body in any 
movable direction desired. 


There are a great many such places over the body, but these 
are sufficient for the purpose :■£ illustration. The point is this— 
the physician knows how to locate all these places—that is his 
business—but you will soon be able to do the same thing yourself 
if you will practice with ELECTREAT a little every day. Get 
the main principles firmly fixed in your mind, then experiment 
with ELECTREAT. Try out all the different applications—the 
Direct Roller Application, the Sponge Application, and the Sponge 
and Roller Application. Think while you are doing this and from 
your *wn observations of the effects of this kind of application here 
and that kind there, you will in a short time know so much about 
your nerve system that you wnl rarely need to refer to the direc¬ 
tions. Daily, thoughtful practk e will almost do aw T ay with the need 
of any special directions. 

Of course, it is essential to first study all the instructions on 
how to use ELECTREAT, together with the pictures illustrating 
the different applications; but by practice and experiment the user 
will become skillful and learn many new and valuable uses for this 
remarkable device. 


HOW TO START ELECTREAT. 

Always start ELECTREAT in this manner: Take the instru¬ 
ment in the right hand and grasp the roller firmly with the left 
hand; then, with the thumb of the right hand, SLOWLY pull the 
small knob downward. If the vibrator should fail to start promptly 
give the machine a slight jar. you will feel the current of electricity 
gradually increasing until it reaches its maximum strength—the 
strength all may take with perfect safety, and supplies every need 
of a home treatment machine. For convenience we designate three 
degrees of strength: MTLD. MEDIUM. STRONG. 
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REPAIRS 

Never tamper with the instrument. If it should ever get out 
of order or fail to work as it should, send it back to Electreat Mfg. 
Co., 1802 Knoxville Ave., Peoria, Ill., by parcel post, inclosing 35c 
in stamps for return postage and a new battery. Remove the old 
battery and put the stamps in the handle, together with your 
name and address plainly written. Do not send the box or attach¬ 
ments. Wrap well with paper and tie a tag on it. A slight adjust¬ 
ment, with very few exceptions is all that is needed, and unless 
the trouble is the result of rough usage, neglect, or some one tam¬ 
pering with the instrument, the FACTORY will do what is neces¬ 
sary free of charge. 


ROLLER APPLICATION. 

In ELECTREAT, the roller is the positive pole, and the handle 
the negative. All applications must be made in direct contact with 
the skin. When you hold it in your hand and apply the roller to 
any part of your body, you touch both poles closing the circuit 
and the electricity flows thru your body, from the positive to 
negative point of contact. 

In making applications to any part of the body, it would be 
well to first thoroly cleanse the skin’ leaving it slightly moist. As 
most skins are rather dry or oily, this insures the most powerful 
action. A simple test will illustrate the idea. Turn on mild strength 
and apply the roller to left forearm. Now moisten the skin and 
again roll the muscles of the forearm. You will notice a very marked 
difference in the way the muscles pull and contract. This holds 
good in all body applications with the roller. 


SPONGE APPLICATIONS. 

Saturate the sponge applicator in water, thoroly, thru and 
thru. It must be wet, but you can squeeze it enough so the water 
will not run when you press the sponge to the body. Take the green 
cord and insert one metal tip into the small hole in the metal part 
o the sponge handle; then the other metal tip into the hole in screw 
at goes thru the.roller. Insert the tips firmly by giving them a 
s ig t twist to the right as you insert them and they will hold tightly. 

° ing ELECTREAT in one hand, you can apply the sponge 
app icator with the other wherever you wish to relieve. Hold the 

sponge applicator by the wooden handle so the fingers do not touch 
the metal parts. 


ROLLER AND SPONGE APPLICATION. 

(Sometimes Called Double or Concentrated Application.) 

in r de ^ t ^ ie r ^ 0 ^ e i n end of roller you will find another hole 

r an< e J.i * nscrt the metal tip here (instead of in roller as 
'* ras P the roller with one hand and touch the moistened 
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sponge to some part of the body. YOU GET THE STIMULAT¬ 
ING CURRENT. Let go of the roller and grasp handle in the 
natural way— NOW YOU DO NOT GET ANY CURRENT. 
Still holding the handle and sponge in same manner, touch some 
part of body with roller. Behold! YOU GET THE CURRENT 
AGAIN. Placing the roller and sponge close together upon some 
part of the body we get a Local, Double, or Concentrated applica¬ 
tion. • 

CAUTION—Some people are slow to learn how to apply this 
very important treatment. You must think how you are holding 
the machine. YOU MUST CLOSE THE CIRCUIT. The roller 
and sponge must both touch the body. 

USE OF SPONGE, ROLLER, AND DOUBLE 
APPLICATIONS. 

There is no set rule as to which should be used. It will depend 
on what you are trying to accomplish. In facial treatments the 
sponge applicator is usually more agreeable; it does not sting so 
much as the roller. At the same time many will like to use the 
roller about the face to make it plump and rosy as in beauty treat¬ 
ments. ELECTREAT is used in so many different ways by different 
people that it is thought best not to insist that there is only one right 
way. For instance, one would apply the roller and another would 
apply the sponge for the same thing, with equally satisfactory 
results. 


LENGTH OF TREATMENTS. STRENGTH OF 

CUE RENT. 

There is no fixed rule. An average treatment is two to twenty 
minutes. Five minutes’ application will ordinarily relieve neuralgia. 
It depends very much on the condition. The Tonic treatment will 
require about thirty minutes. A safe, general rule is not too much 
at one time, but often rather than long, irregular treatments. SHORT 
treatments STIMULATE. LONG ones ease and QUIET the high 
strung nerves. 

As a rule start MILD and gradually increase the current. 
Some conditions will require the strongest possible ciurent. It 
depends on the nature of the trouble and very much on the individual. 
DO NOT TORTURE. In most instances you will want to build 
up, not anaesthetize. Some will require MILD at the start, bin 
later will greatly relish the more powerful current. The strength 
that pleases the patient most al vays brir_~s the best results. 


HOW TO INSERT NEW BATTERIES. 

Untwist cap at lower end of handle, same as a flashlight, and 
allow old battery to drop out. Insert new one, brass end first, and 
replace the cap. Sometimes the cap fits a little tightly they are 
intended to—but grasp the handle firmly and twist and the cap 
will turn and come off. 




BATTERIES. 

ELECTREAT uses a single cell standard size battery, French 
or Eveready. You can buy two anywhere batteries are sold for 
twenty to thirty-five cents. A good battery will give about ten 
hours’ fair service—TWENTY DOLLARS WORTH OF ELEC¬ 
TRICAL TREATMENTS FOR TEN CENTS.' Isn’t that cheap 
enough? Three-fourths of the batteries on sale are deteriorated 
before you get them and if you are not wise you may fail to get a 
good one. Take your ELECTREAT with you; try the battery in 
your machine and see if it gives you the strength you got from our 
batteries; if not, ask for another battery and keep on trying out 
until you obtain a good one. We are not looking for battery trade 
and do not care to answer inquiries thereto—that’s why we adapted 
our machine to a standard size battery—you can get them any¬ 
where. We want our ELECTREAT to give satisfaction and it "is 
best to have a good battery to make it do so. We use good batteries 
and will mail them to our customers at 10 cents each, plus 10 cents 
for postage on each shipment. If you want four of our batteries 
send us 50 cents; if you want two, send 30 cents, etc. Do not write 
to ask us if we have them or can supply them—send stamps and you 
will get the batteries by return mail. You can’t keep batteries 
over three or four months, whether you use them or not—like eggs 
they must be fresh to be good. 

EXTRA SPONGE APPLICATORS. 

It is desirable to have separate sponge applicators for facial 
an.i body applications, and for each member of the family. If a 
sponge wears out you can buy another at the drug store and sew 
it onto thejmetal disc, or you can buy a new sponge applicator com¬ 
plete for 15 cents, postpaid. To cleanse the sponge, wash with soap 
and water, or sterilize. 


I CAN’T STAND ELECTRICITY. 

Bosh! The drinker has to have his alcohol; the smoker his 
pipe—his system has become narcotized and when deprived of its 
accustomed stimulation there is a terrible reaction. The brain has 
lost its governing supremacy and the sympathetic nervous system 
has control. The body is consumng more mind energy than the 
brain is generating, a plain case of nerve suicide. ELECTREAT 
to drive the mind energy along the weakened nerves to the jaded 
organs should be applied systematically until they recover their 
vigor. ^ Some habits act like narcotics. Electricity to the healthy 
body is a tonic stimulant and there is no bad after effects except 
tiredness when used to excess. If you turn sick at the stomach 
(the internal secretions becoming copious, just what you want to 
bring about), or feel worse when vou take electricity, do not get 
alarmed (it will not poison or injure you); take it again, and keep 
on taking it until these reactions entirely disappear, or become 
•sirable. Your brain, and not your stomach (or other organs, 
especially the sexual organs in women), should generate the nerve 
energy that governs the body. 






Electreat Method 


In Electreat the roller is the positive pole; it soothes and relieves pain The 
handle is the negative pole; it stimulates, strengthens and builds up. The elec¬ 
tricity flows from the roller, enters the body and returns to the handle making a 
complete circuit. Electricity soothes where it enters the body and stimulates 
at the point of exit. You feel a much stronger sensation where it leaves the body 
than where it enters. This shows its.stimulating effect and the strength of flow 
that is passing thru your body. 

To relieve pain apply roller as in Cut No. 5, or insert cord tip in roller and 
apply wet sponge to sore spot, holding the Electreat in the hand as in Cut No. 2 

To stimulate, hold by the roller, insert cord tip in handle and apply wet 
sponge to part you wish to stimulate as in Cut No. 10. 

For Spinal Treatments, attach cord tip in handle and apply wet sponge to 
back where feed nerve leaves the spine and massage with the roller over and 
around the organ you wish to treat as in Cut No. 6, or roller to back and sponge 
over organ. 

Up currents—flowing toward brain as in Cut No. 7, stimulate. Down cur¬ 
rents—flowing from the brain soothe. 


Short treatments invigorate. Long treatments relax. 



STIMULATION PLACE 


LIVER PI.ACF 


.DIAPHRAGM PLACE 


LOWER KIDNEY PLACF 


ARM PLACE 


UPPER HE ART PLACE 

LUNG PLACE 

HEART AND BREAST 

STOMACH PLACE 


ADRENAL PLACE 


KIDNEY PLAC E 


LOWER BOWEL PLACE 

OVARIAN PLACE _ 

gENITAL PLACE_ 
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NERVE CHART 


WHERE TO TREAT 
THE SPINE 

1 C—Back Head, Scalp. 

2 C—Ear, Cheek. 

3 C—Nose, Teeth. 

4 C—Eye. 

5 C—Tonsils. 

6 C—Thyroid, Vocal 

Cords. 

7 C—Throat. 

1 D—Arms. 

2 D—Upper Heart. 

3 D—Lungs. 

4 D—Lower Heart, 

Breast. 

5 D—Left side, Stomach, 

warms. 

6 D—Stomach, Duode¬ 

num, cools. 

7 D—Liver. 

8 D—Diaphragm. 

9 D—Pancreas, Spleen, 

Adrenal. 

10 D—Kidney. 

11 D—Bowels. 

12 D—Kidney, Prostate. 

1 L—Bladder, Perito¬ 

neum, Scrotum, 
Penis. 

2 L—Right side, Lower 

Bowel, Appen¬ 
dix, Colon. 

3 L—Ovaries, Testicles, 

Prostate. 

4 L—Uterus. 

5 L—Rectum. 
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Cut No. 3 


Cut No. 4 



Sponge and Roller: Tonsilitis, Catarrh, 
Asthma, Goitre, Voice. 

Cut No. 7 


Roller Application: Pleurisy,Weak 
Heart, Physical Development. 

Cut No. 8 


TonicDebility, Nervousness, Liver, 
Kidneys, Spinal Treatment. 




Electric Hand Massage: The Touch 
that Soothes. 


Cut No. 11 


Cut No. 12 
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Cut No. 1 


Cut No. 2 



How to Start. Hand Treatment: 
Improve” Circulation. 


Sponge Application: Relieves Pain, 
Headache, Neuralgia. 



Cut No. 5 


Cut No. 6 




Lumbago, Backache, Muscular and 
Sciatic Rheumatism. 


Stomach, Indigestion, Constipation, 
Bowels, Reduces Flesh. 


Cut No. 9 


Cut No. 10 
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Sponge or Internal Electrode, 
Physician’s Guide 

POSITIVE—Cord tip in roller. Acid pole. Constricts art¬ 
eries and veins. Checks hemorrhage (profuse menstruation). Con¬ 
tracts and hardens tissues. Soothes. Relieves pain. Decreases 
inflammation. Dries or dehydrates tissues. Apply copper, zincs 
iron and metals with this pole. 

NEGATIVE—Cord tip in hrndle, hold by roller. Alkaline 
pole. Dilates arteries and veins. Increases hemorrhage (for. ir¬ 
regular or insufficient menstruation). Relaxes and softens tissues. 
Stimulates. Increases inflammation (brings boils, etc. to a head). 
Increases moisture, secretions of glands, lubricates. Apply iodine 
clorine, salycilates with this pole. 

Electro Spinal Treatment 

Your brain generates MIND jENERGY. This mind energy 
flows from your brain in currents own your SPINAL CORD and 
out thru the FEED NERVES to r.ll the various organs and parts 
of your bodv, giving to each and all their LIFE and POWER 
to FUNCTION. 

Perfect currents thru all the feed nerves means perfect 
HEALTH. Imperfect currents thru anv feed nerve means IM¬ 
PERFECT health, WEAKNESS AND DISEASE of the OR¬ 
GAN or PART it NOURISHES. 

In the cut of Nerve System, on opposite page, you will notice 
little projections from the spinal drrd backward. These are the 
vertebrae (indistinctly numbered Torn the top downward)—seven 
Cervical, twelve Dorsal, and five Lumbar vertebrae. Just below 
each vertebra, inside the spinal cord, you will notice a FEED 
NERVE, running to some ORGAN or PART. 

LEARN TO TRACE THE FEED NERVES from the VITAL 
ORGANS back to the SPINE, then when you wish to treat any 
organ YOU APPLY THE ELECTREAT SPONGE to the spine 
where its feed nerve BRANCHES OUT, and MASSAGE WITH 
THE ROLLER OVER AND ARCUND THE ORGAN ITSELF. 

(i ou can also grasp handle when applying sponge to spine and per¬ 
mit current to flow thru arms, as this stimulates heart and chest 
action). You thus concentrate within the affected locality, MIND 
ENERGY, CIRCULATION, AND ACTIVITY, the three most 
potent and curative agents known to health science. 

Think, Study the Chart; Use ELECTREAT, and seS how 
TF^kly you will be relieved of your PAINS and RESTORED to 
VIGOROUS HEALTH. 

ELECTREAT! EUREKA! ELECTREAT! 

“Send us your testimonial when cured.” 


(C) Jeff Behary 2019 


25 







How To Treat Yourself 

The principle of applying Electreat is embodied in the Electro Spinal Treat¬ 
ment, or Physician’s Method. We passage the ailing part to relieve the pain 
and soreness, and stimulate the feed nirve to obtain an increased supply of nour¬ 
ishment for the defective organ. Wo then give tonic treatment to build up 
the entire system and eliminate poisonous products. All applications must be 
made in direct contact with the skin. Use strength of current most agreeable 
to patient, and prolong treatment until relief is obtained. These points should 
be kept in mind in connection with all the special treatments which follow. 

HOW TO RELIEVE PAIN.' Holding Electreat in the hands and turning 
on strong current, you will notice thf power less in the roller and more in the 
handle. The roller is the positive po e, the place where the current enters the 
body; it soothes. The handle is the negative pole, the place of stimulation, 
where the current leaves the body and creates a powerful internal vibration 
The current flows from the roller thru the body to the handle. Placing battery 
in wrong end first reverses the poles of Electreat and shows the powerful flow 
that passes thru the human body, anl which, if properly directed relieves pain 
and cures disease. Up currents (running toward brain) stimulate. Down 
currents (flowing from the brain) socthe. To relieve pain attach sponge cord 
to roller and apply moistened sponge to pain, holding or placing handle in such 
position as will cause current to flow from the brain. To stimulate you compel 
current to flow toward brain. This is the science of electrical treatments as 
applied by world renowned specialists, in sanitariums and hospitals. Learn 
to apply it in your home and you wll agree that Electreat is the best invest¬ 
ment you ever made. 

HEADACHE. There is but one disease—congestion. There is but one 
cure circulation. Apply sponge to back of neck at base of skull. Move 
around to each side. Locate the sjots that send intense vibrations over head, 
to ears, that draw the head sidewise. Mild current to root of nose and take a 
deep breath thru the nose. Apply over forehead and temples or wherever there 
is p-.in. Use electric brush to scalp. Strong current to 7C., and 5D.. if from 
stomach: also Tonic Cuts, 2, 7, and £. Also roller, or combined. 

NEURALGIA—-Facial. Sponge .o pain. Move around in all directions. 
Get all the surrounding region loosent i up. Similar to headache as above. Also 
se Cut 3. 

SORE THROAT—Tonsilitis—Bronchitis—Goitre. Sponge, or sponge and 
roller to throat. Pull head in various directions. Apply sponge up and down 
neck and to 1C. A little sting will not hurt. Your throat needs heat and 
exercise heat from the roller, and (xcrcise by making the sponge pull all the 
throat muscles and tissues tenselv 

TT WEAK LUNGS—Pleurisy—Che* t Pains. Massage spine between shoulders. 
Use roller over chest, sides, and under amis. Hold in both hands, Cut 1, strong 
current, breathe deeply, swing arms up and around as in physical exercise. 
Apply sponge, 3D., and take Tonic, Cut 7. 

. ATHELETICS—Strains—Lameness—Sore Muscles. Massage vigorously 
with roller, use pressure and strong current, moisten skin, Cuts 4 and 5. The 

- T cxcess exercise must bo worked from the tissues. Electric Bath 
and Ionic, Cuts 10 and 7. 

LUMBAGO Weak Back. Ma.sage with roller, kneading the lumbar 
muscles so as to thoroly work out the congestion and secure return of good cir- 
cuiation. Cuts 5, 6 and 8. Apply sponge to lower spine and massage over 
pc vie region. If caused from sexual excess, apply treatment accordingly. 

RHEUMATISM—Sciatica Nctritis. Nothing in medical science at the 
piesent day is more clearly established than that electricity should be applied 

a inas of rheumatism. The cure is sometimes slow and the cost often 
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prohibitive. Electreat answers a long felt want by providing a most effective 
treatment easily applied by one’s self in the home without loss of time and but 
little cost. Frequent treatments are absolutely necessary and should be con¬ 
tinued long after relief has been obtained. Use current sufficiently strong to 
send an intense vibration thru all the affected parts. You must not nurse 
rheumatism—you’ve got to fight it. Bend your muscles and joints even tho 
the pain is almost unbearable. Remember you will never have a stiff joint as 
long as you keep bending it. In inflammatory rheumatism a slight movement 
often produces intense pain; but continuing the movement, the pain gradually 
ceases. Electreat is very painful when applied to some forms of rheumatism^ 
but if you hold it on, positive, the pain will soon lessen. Whenever vou touch a 
sore spot on any part of the body with the electric sponge there is a sensation 
of instant pain—hold the sponge on the spot for a few moments, take away 
and then replace, and the pain is not marly so great—showing how quickly 
the electric massage relieves pain and soreness. Where rheumatism has become 
chronic, the patient can’t use Electreat toq much, too strong, or too often. 

GOUT—Tired Feet Massage sole qf foot, ankle and heel with roller or 
sponge and roller combined. Cuts 9 and 10. 

STOMACH—Indigestion—Cramps, but 6. Sponge at 5D and 6D. Use 
pressure with roller. Massage around sides, over stomach, and entire abdomen. 
Mild current and increase. Make belly ihuscles pull and vibrate. Massaging 
over a cramped muscle usually relieves it inmost instantly. 

KIDNEYS—Bladder. Massage back and lower abdomen. Cuts 5 and 6, 
only lower down. Treat 10D and 12D. Mild current and increase. 

I 

LIVER. Massage abdominal muscles using pressure. Lie on back, place 
roller just below naval to one side; sponge on opposite side, turn on strong cur¬ 
rent and hold for several minutes until abdominal walls undergo a vibrating 
spasm, thoroly shaking up all the viscera. . Apply sponge 7D. 

CONSTIPATION. Massage abdomen, using pressure. Force the Toller 
under edge of hips toward groins. Insert internal electrode in rectum; roll and 
massage belly for several minutes until it begins to sting and sweat. Make it 
draw up. Moisten sponge with Epsom Salts and apply to 11D and 2L. Con¬ 
stipation is usually the result of weak or l^x abdominal muscles and they must 
be toned up and strengthened before a cure can be effected. If you have a 
big belly, or it sags in front, continue treatment until you draw it up and in, 
so that you sit and stand erect. A misplaced organ can’t be expected to per¬ 
form its function properly. 

THE INTERNAL ELECTRODE. A special attachment to be used with 
Electreat is particularly valuable in cases of constipation and sexual ailments. 
It permits of a very direct application. Physicians depend on it, and it is so 
convenient to use to treat the inside that those needing such treatment should 
include one with their Electreat equipment. It is perfectly safe and affords 
effectual self-treatment within the privacy ot your own home. (Thoroly sterilize 
the electrode after each rectal or vaginal application.) 

PILES. Saturate applicator with diluted witch hazel and apply to inflam¬ 
mation. Massage limbs and hips with roller, also over region of end of spine. 
5L. Use internal electrode in rectum. Kiep bowels open as for constipation. 

SEXUAL WEAKNESS—Male. The sexual organs obtain their nerve 
supply from lower end of spine, 10D to 4L. Massage thoroly lower part of spine, 
lower abdomen, groins, up and down thighs. For impo'tency and prostatic 
trouble use the internal electrode. Keep bowels free by taking treatment as 
tor constipation. FemaleMassage lower spine and abdomen, over ovaries, 
groins, and up and down limbs. Double application, sponge 5L, and machine 
between limbs in crotch to concentrate circulation to ailing parts. Hold in 
hand and place sponge over pain. Tonic, Cut 7, up and down entire spine. 
Frol use Menstruation: Lie down, elevate hips, sponge 3 L., also use internal 
electrode, (positive). Be sure to insert electrode, then turn on current, other¬ 
wise it will sting you. Painful or Weak Menstruation: Massage ovanes, 
limbs, lower spine and abdomen and use internal electrode (negative) in vagina 
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and rectum, both. Be sure and thoroly sterilize the electrode after each rectal 
application before using otherwise. Take Tonic, Cut 7, to improve your general 
health. Electric Bath, negative. Cut 10, sitting in water for several minutes 
to concentrate circulation to proper organs, Cut 8 applied to ovaries, etc. 

PARALYSIS. Give Local, Sponge, Roller, and Double Applications. 
Follow with Tonic, Cut 7. Where you observe muscular reaction there is hope 
for improvement. 

DEAFNESS—Catarrhal. Some forms of deafness may be quickly relieved 
with Electreat. It is not harmful in imy case and is worth a trial. Personally, 

I can say that the eustachian tubes in both my ears had been closed for over 
seven years and were BOTH opened by this method of treatment. I now hear 
and understand much more distinct y. Apply sponge over and around ear, 
under jaw at base of ear. Massage all the muscles that show a tendency to 
draw or vibrate the ear. Apply sponge at base of one ear and roller at base of 
other. 2C. 

TOOTHACHE. Two tiny blood vessels, one carrying the blood in, the 
other taking it out—enter each tooth. Sometimes Electreat stops the ache 
almost instantly. Apply sponge to nerve that feeds tooth at place of pain.- 
3C. Massage throat and chest. Cut 8. 

EYES. Frequently weak eyes are the result of a weakened physical con¬ 
dition and can be improved with the Tonic, Cut 7. Apply sponge direct to eye 
to relieve itching, soreness, or inflammation. 4C. Cut 8. 

CATARRH—Asthma, Hay Fever. Apply sponge to root of nose, mild 
current, draw in deep breath, massage throat and breast. 

BROKEN BONES—Contusions—Cuts—Sores. When a broken bone be¬ 
gins to knit, or injured tissues to heal, there is usually an itching or burning. 
Insufficient circulation and excess of dead body sluffing off. The splints or sen¬ 
sitive condition of the injured part: render rubbing or movement impossible. 
Application of the Electreat sponge at and around the injury allays the itching 
and burning, and concentrates an abundant circulation, so necessary to a speedy 
recovery. Cut 8. 

HARDENING OF ARTERIES—Varicose Veins—Dropsy. These condi¬ 
tions indicate great impairment c* bodily health and function. Systematic 
treatment with Electreat usually brings relief and impvorement. 

' NERVOUSNESS—Insomnia—Iatigue. Take Electreat to bed with you; 
cover up nicely until you perspire slightly—you are now in an ideal condition 
to take electric treatment. Clasp roller in left hand and turn on current with 
right until you feel the desired strength, then use massage roller upon any part 
of your body. When you feel your, elf getting tired or sleepy, turn off current , 
your muscles and nerves have relaxec, you will sleep soundly and wake up thoroly 
refreshed. Without relaxation then: can be no repair of bodily tissues, hlec- 
treat will give you relaxation, and nature will make you well again. 

TONIC— Health Improvement. Cuts 7 and 8. By referring to the cut on 
page 10 it will be seen that the feec nerves to every organ and all parts of the 
body emerge from the spine. By treating up and down the spine, every part 
of the body is stimulated and mvigorated. Place sponge between shoulders 
and run roller up and down entire lingth of spine, also pass roller to all parts ot 
body. Move the sponge downward, continuing to massage all parts of the 
back, sides, under arms, etc., with roller. If the sponge detects an overly tender 
spot, locate the place and study what feed nerve underlies that point; the organ 
it nourishes is ailing and needs treatment. Just a little to one side of center of 
spine you will feel the keenest vibration and electrical effects. *> ork sponge 
up and down both sides of spine so is to stimulate all the feed nerves. Part of 
time you have the sponge to top part of spine and roller to lower; then you re¬ 
verse. Use current strong as patient will stand. Treat for about 30 minutes. 
Study the muscular reactions while taking this treatment and you will learn a 
great deal about your anatomy and where to treat for particular ailments. 
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3. Sponge and Roller. 


♦Extension Applicator Attached to 
Barrel. General Faradization 
of Neck and Throat. 


7. Spinal Massage. 



Spinal Massage Applied by 
Attendant. 


11. Oscillograph. 



Pictorial Illustration of the Elec- 
treat Alternating Current 
Wave Form. 


4. Roller, Muscle Massage. 



Can oe Applied to Arms, Breast 
and Muscular Parts of Body. 


8. Electric Hand Massage. 



Very Pleasing to Some People. 
Electricity and Personal Magnetism. 




Electreat and Accessories 
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Gravity + Electro Magnetism = ? 

The Problem before your eyes. 


Relativity -f Position = Concept. 






sutance between ma S nct >c internal massage. Exercising 
two external applicators. 
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Positive 


Comparative 

Vl 




1/4WATT tO^fts VOLT 
GLOW LAMP. G.E.OR 
WESTINGHOUSE 


'Superlative 


Positive 



- 

» '' " ' j 





Superlative 


Barrel lights glow- 
lamp. Roller does 
not light glow lamp. 
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In Eiectreat « have a variation of heat, power, motion anc 
fnllv engineered, to MODIFY or CHANGE the physical and roentaJ work- 
in various parts of the human body according to the strength and method 
of application. Electreat has been in production and on the market since 1918. 
A great number of them have been sold throughout the L nited States and many 
foreign countries. It has been used for so many different conditions and with 
s^jch satisfactory results that we have ceased to recommend it for any particular 
or ailm ent, but it has proven such a satisfactory general conditioner that 
we stand ready and walling to post a Thousand Dollar Certified Check with any 
medical or therapeutic practitioner in the United States that we can show more 
unsolicited letters from users of Electreat, regardless of claims, pro and con. 
ex pr essing satisfaction, benefits and gratefulness than he can from his professional 
services. A tuning fork cannot tune a violin or piano; or play a tune; but when 
one understands the laws of harmony in the timing fork, and compares them to 
the violin or piano, he can adjust or tune the violin or piano and play most any 


tune. 


Look at the pictures. With Electreat and the compasses the roller of Electreat 
has a slight tendency to repel the north poles of the compasses and from all 
positions and directions, but the barrel does just the opposite, it has a stronger 
tendency to attract the north pole of the compasses. That is because it b a 
law of electricity that likes repel and unlikes attract. The roller of Electreat 
and the north pole of the compass are alike magnetically, and therefore repel 
each other. With the south pole of the compass it is just the reverse. With the 
batteries that energize Electreat, if you will put them in bottom up it wfll 
make the roller attract and the barrel repulse. We can give this illustration 
of action sev eral names, but with Faradic Electricity it is generally called “make" 
and “break." but in reality it is input and output of magnetism which is the 
principal property or ingredient of all electricity and is sometimes called the 
principle of life and determines its polarity and furnishes us our proper guide 
as to how to use it. In an alternating current, as used in Electreat, this can be 
likened unto the waves and tide of the ocean. We have high tide and low tide, 
ebb tide and flood tide, dependent upon die position of the moon and sun: but 
mosdv upon position of the moon. In Electreat it is dependent upon the w indings 
of primary and secondary, their position in relation to each other, and the time 
riement between vibrations. The heart is our power house; it, and most all other 
active organs in our bodies work by time vibrations and cycles governing input 
and output. To avoid distress, all organs must work in harmony, like music or a 
piece of machinery. You can't cure motion: you have to adjust. My remedy or 
formula is to “intercept and substitute,” and w hen it comes to the human bodv 
I have found Electreat circulation of magnetism my favorite adjuster and har- 
mor.izer. In each cycle, or make and break period of Electreat, there is a varia¬ 
tion between amperage and voltage relations: the break always attaining higher 
voltage than m ak e , very similar to hi gh tide. You probably will get a better 
understanding of vohage if vou think of it as ioltage. for that is the way it wiD 
affect your body. 

, Study the pictures show ing the giov lamps. The glow lamp is in two separate 
alike and facing each other, with an air gap possibly the thirk ne» of 
o mary sfae*rt of paper separating them. The current is supposed to be strong 
^ w r ‘ l - ooe “d*, jump the air sap. l'xzht the other side a qd continue 

» °*np>«cd. Tbe'E&oreat h*i a very lc~ pw* 

v, ' - and does not have enough power to light both sides at thesai 

tn h»i t * 6 **** the glow Lamp is lighted, the conductor cord ; 

***? J£ * the roller. In ead piC 

butffee mxxLa^a* 7 * ^ oord auacbcd *° ^ barrd _^ t %*** 


to the roller never light* the lamp. This shows 
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imlr hn* the I*ij/l»rt voltage, more licai and «| rouge r jolt applied to y'/Ur 

L*dy, wflich way the lirlr ii moving and will hr most likely to in •Cting 

what you want done. In looking at fhr palm pad urtd rr ottr foot there k a cur- 
rnit of • *r«ulnting magnetism alternately running hark arid forth all tb* way 
through thr body front right foot to left hand awl you connect »hr. two conductor 
cords to thr IJrrtrrat harrrl and rollrr so an to run thr drift or magnMir .hi* 
rithrr direction you wish. 

Now Irt ua start at picture No. I. If you arr right handed grasp thr harrrl 
with your right hand and thr roller with your left. Pull thr control button down 
vrry slowly until yon get thoroughly familiar with thr EJectreat and accustomed 
to the strength of current. Ihe break current in the right hand m always from 
thr CATHODE pole, ihe one that has the highest voltage and warmth and 
gives you the hardest jolt. I.earn to recognize this jolt, for it is your guide in hov. 
to apply the Eire■treat, either direct or with the various appliances, fhr. jolt h 
always from thr barrel, the higher voltage or activity pole, which has a tendency 
to strengthen, invigorate and pep you up; while the roller, the lower voltage or 
less activity pole, comparatively has a tendency to soothe, pacify or calm you 
down. When you wish to harmonize the activity between two different part* of 
your body, think of I.lectreat and the tidal wave- try it, just to see how well 
it will work on you. 

Picture No. 2 shows how to attach the sponge applicator to the roller to 
get the soothing current through the wet sponge. Jf you wrongly attach the cord 
tip hole in barrel while holding in hand this way, you will get NO current, for 
both poles have to he in connection with the body at the same time. 

Picture No. 3 shows application with sponge attached to barrel, cord tip in 
barrel. 1 his picture, as well as Nos. (i and 9, often prove confusing, for electricity * 
always follows the line of least resistance and it is often necessary to wear a glove 
or cloth to insulate the hand holding the barrel in order to force the magnetic 
current out through the cord, which then would be sure to he the line of least 
resistance. 


I icturcs No. 4 and No. 5 need no explanation, as they arc direct applica¬ 
tion from the two poles of F.lcctreat. 

Picture No. G (*) has the same instruction as No. 3. Be sure to attach the 
< <>rd tip in barrel and insulate the hand if necessary. 

I icturc No. 7. Be sure to put cord tip in barrel; sponge applicator is insu- 
atc( rom operator’s hand by the knob, and no need to insulate his other hand, 
•is t u re is no circuit connection with both applicators and both contacts arc in 
complete circuit through patient’s body with machine. 

I ioltirc No. 8. I bis picture represents an operator giving an Electreat hand 
massage, the magnetic current from the Electreat circulating through both their 
ympat ictic nerve systems and harmonizing their physical personalities together. 
j.|* c ' s P° n K c > cor< l and scalp massager shown, arc just accessories that go with all 


» line No. 9 (*). Pad illustration — for if there was no glove or insula- 
? n ! ! c \ ,an( h the magnetic current might circulate up through the hand 
>ou i cr instead of directly to and through the knee joint. 

Compare this picture to a person oiling and lubricating a squeaky hinge joint. 

watrr "‘T ^ J j'l*ftric foot bath. Could drop salt or other solubles in the 
magnetic ,SSI * > ° >tain some chemical effect in addition to the physical and 
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I Picture No. 11. Oscillograph picture of the alternating Electreat current, 

shaped almost like the spine with ribs alternating on each side. I have many 
letters from chiropractors and osteopaths praising the merits of Electreat and 
how it has added to the efficiency of their technique and aided them in their 

practice. 

Picture No. 12. Picturizing Electreat and the many and various applicators 
that are a part of the regular Electreat ensemble, all in a durable leatherette case, 
for a very moderate price. 

Picture of “The Great Sympathetic Nerve,” reproduced from a popular 
school physiology, by one of our most famed physiologists. 1, 2, 3, ganglia in the 
neck; 4, spinal ganglia; 5, branches in neck and chest going to heart; 6, nerves 
to heart; 7, nerves about diaphragm; 8, nerves to digestive organs; 9, semilunar 
ganglion; 10, 11, 12 masses of nerves to abdomen; 13, small nerves going with 
arteries to brain. Dotted lines indicate the position of a, the heart; and b, the 
diaphragm. Sometimes called the SYMPATHETIC SYSTEM, because it brings 
all portions of the body into direct sympathy with one another, or the GANGLI¬ 
ONIC SYSTEM, because, instead of having a brain or a spinal cord to control it, 
it has numerous enlargements called ganglions or nervous masses, connected to¬ 
gether by nerves so as to form a continuous chain. This is a distinct nervous sys¬ 
tem, but its nerves have communication with the nerves of the other system in 
order to make the chain of sympathy between the various organs complete. 
It presides over involuntary functions associated with the MAINTENANCE OF 
LIFE, such as digestion, respiration, circulation, secretion, etc., but has nothing 
to do with the great mental and moral acts or with the voluntary motion of parts. 
These are influenced by the cerebro-system. 

If it were not for a SYMPATHETIC nervous system, through which all 
the organs can communicate and SYMPATHIZE with one another, each organ 
would be acting in its own independent course, and health and harmony would 
be impossible.” (End of plagiarism.) 

If it was necessary for Nature to provide such a complicated ganglionic 
nerve system to contact, connect, sympathize, harmonize and keep all the vital 
organs and moving parts working in unison; what would be more likely than 
that man should invent or construct some mechanical device with power to con¬ 
tact the various ganglia and parts, and to establish the same or a similar control, 
sympathy and assistance, over them that they were supposed to exert over the 
other vital organs? What could do that more simply, scientifically and perfectly 
than the Electreat with its vibrating magnetic current circulating back and forth 
between most any two parts desired, with a soothing, velvety touch for the easy 
tender spots and a jolt for the obstinate, tough places. 



In my Encyclopaedia Rritannica I find this all comprehensive and profound 
statement: “Comparison Is the instrument with which science works.’ With Elec¬ 
treat you arc always comparing one place in your body with another, the place 
that hurts with one that doesn’t. In grammar we have three degrees of compari¬ 
son: Positive, Comparative, Superlative, meaning Much, More and Most, or 
little less, least. When applied to Electreat it makes the roller positive, and the 
barrel superlative. The insulating knob between the roller and barrel is your 
comparative, it has no applicator attachment, but represents the balance axis 
between the positive or roller and the superlative or barrel attachments, the 
neutral polarity between weaker and stronger magnetic tide or force*. 

and Elcctreat , the compass, the great sympathetic nerve, the co mpari son 

ana the concept, there is a function in common to each; the power to compare 


(C) Jeff Behary 2019 


34 









and point out similarities and differences upon which intellectual deductions are 
based, discussed and accepted or rejected. The Greek syllogism with its MAIOR 
and MINOR PREMISE is the legitimate ancestor of faradic electricity which 
has primary and secondary- coils, and Elcctreat is just one of its many children. 

With pictures A, B C, Elcctreat and the glow lamps, their message is al- 
most as plain as day and night. Heat always relaxes or expands- cold ,1. 
contracts or shortens. With Elcctreat Massage you are dealing’ mostly 
muscular activity; contractions and expansions. 7 

A contracted muscle is often a very stubborn thing; the cause being re 
mote, .t ts often necessary to fattgue or exercise it almost to the point of ex 
haustton before ,t w,U relax and let go, and quite frequently this can be easUv 
accomplished by apply,ng the barrel or superlative electrode of Elecrea, ;Z 
as strong as you can conveniently withstand. Never torture yourself with E ec 
treat or through the great sympathetic nerve system that would likely brine 
on unfavorable react,ons mstead of accomplishing your desired result. 

" c are bod > and mind “ " cl1 as substance and motion. The organs of the 
body have sympathetic nerve connections and the organs of the brain, objective 
and subjective mind, have logical connections which are just as real tls the 

uZv , C f °T eCli0nS in ' hC b ° dy ’ th ° Ugh ,hc >' are ^ yet often ridiculed by 
edu^e the min^ ” 0 ' *"* * W ° U ' d * <» — body or 

®° dy a ” d mind > like substance and motion, are always joined together in 
ry thing that we do or is done, they can be both subject and predirate. We 
avc been taught to think of subject and predicate as separate entities. This is a 
motelvtT n ° Ur ed “ CationaI s>'stem. You cannot think of one without re- 

Zwer rr?,' "c * he 0ther - Not separation, but loose connection is the 
the mind 1 logic" y ^ COnnect,on ,s “sually referred to as sympathy, and in 

order to rev | S coa |e° d ' n S feature over everything that we do or is done, so in 
wav is to I ^ ’ mod,fy or change our feelings of comfort or discomfort, a good 

against , a the . m °! lon impulses of Electreat either with, to increase, or 

Elcctrelt . F u C - mot .* on * m P u lses coming in or going out from the brain. The 
ine Elect S P ^ s * 0 ^°g* ca Hy and mechanically and not therapeutically, so in us- 
a name b ^ -f ° U arC nerve trcat * n g your feelings and not a disease, which is only 
should s Ut ' Un< ^. er tbese sedative or stimulating motion impulses your disease 
thousands h 1,n ^ ' ^disappear, kindly speak a good word for Electreat, as so many 

ten ** you b ke an d appreciate the tone and manner in which this book is writ- 
o exp am and induce you to investigate and try using the natural forces 
as ZT aS CXCnipl,fied b Y Electreat upon your body, and I succeed in getting 
treat * P 00 ! 5 c to understand and to use the Universal Formula as I have Elec- 
, my greatest ambition will have been achieved, to truly merit mv 
sumptuous tide as, “The Aristotle of Modem Times.” * “ y pns 
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Wc make no claims for the therapeutic and medicinal properties of 
Electrcat, other than as a possible carrier of unrecognized qualities. It possesses 
many qualities and properties similar to those used by the Universal Formula 
and by nature in conducting the functions of the human body. Until these 
properties and qualities are officially recognized, Electreat must remain in the 
position of an experimental or demonstrator device, and with the few sugges¬ 
tions we offer, it is up to the purchaser to learn to use it with the same hope 
and confidence as if he were buying a piano or automobile. 

Electreat is a demonstrator proposition and most of the Electreats sold 
have been purchased after a personal demonstration upon the body of the pur¬ 
chaser, or by use of a borrowed Electreat from one of our former customers 
as you will note from: 


WHAT OUR CUSTOMERS SAY 





11-7-49 

Enclosed find check for Electreat. I have sold one. I have had my machine 
for 20 years and it is just as good as the day I bought it, after using it myself 
almost every day, also my friends use it. — L. A. D., Springfield, Mass. 

9-27-49 

I am using one of your Electreats which I have borrowed from my aunt, 
and I sure like it. I would like to order one. Be sure and let me know at once. 
— Mrs. A. H., Muenster, Texas. 


11-28-49 

This is to inform you that I have received all the 16 packages containing 
5 Electreats each and the large package containing empty boxes and 6 acces¬ 
sories, in good condition. I am glad to inform you that the Electreat is fast 
becoming an important household possession in many homes in the Philippines 
now * — Dr. S. Aquino, Exclusive Philippine Distributor, P. O. Box 2022, 
Manila, P. I. 

9-27-48 

For many years we have used electric massage treatment in our home as 
our family doctor and with the greatest success. For that reason I feel sure I 
could sell Electreat to a great many of my friends. — Mrs. B. K., Kimball, 
South Dakota. 

2-21-49 

Every morning and night we use the Electreat. My husband holds the 
• cctreat in his hands, I apply the sponge to his shoulders, back and the backs 
of his legs. — Mrs. A. H„ SchcnectadV, N. Y. 


2-2-49 

belonging-' I . 1 ^ orniat ion as to price of your Electreat. I have used oilP 
one. -— \v v a ij nC o V or ant * have really unproved and would like to purchase 
V - H ’ ^areder. Colorado 
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4-3-46 

Our doctor uses one of your instruments on us every time we go in for 
treatment. — H. L., California. 

March 1946 

I consider the Electreat instrument one of the most valuable any doctor 
ever had in his office. I am lost without one. Please make me an Electreat if you 
do not have them in stock. It was a marvelous instrument. — Dr. M. C/N. 
Michigan. 

9-6-29 

I bought your Electreat and must say it is just wonderful. I can heartily 
recommend its use. — A. L. K., South Carolina. 

8-1-39 

I would not take a thousand dollars for my Electreat if I could not get 
another one. — M. V. H., South Dakota. 


10-8-37 

I have used the Electreat for two years and would not take one hundred 
dollars in exchange for it. — L. G., Illinois. 


2-23-39 

Some time ago I purchased an Electreat which has given me excellent 
service and I have nothing but praise for its benefits. — H. W. F., Missouri. 

10-15-40 

Electreat is worth its weight in gold to me. — V. B. W., California. 

5-13-40 

I wish to state it is a wonderful machine and w r e have used it extensively 
for a number of years. — D. E. B., Texas. 


7-20-38 


I am a great believer in your Electreat. Have had it for vear and would not 
do without it at any price. — B. C. B., Tennessee. 


1-3-23 


Am frank in saying it did me a world of good. — L. H. B., Oregon. 


9-2-36 


The little Electreat has been in the home for a year and we find it 
wonderful investment. — Mrs. W. F. B., Oklahoma. 


is a 


We have thousands more of unsolicited letters from users of Electreat ex- 
pressing satisfaction, benefits, gratefulness, etc. 
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11-27-48 

I was telling Mrs. C. about the Elcctrcat and what it has done for me so 
I gave her your address, so she has the Elcctrcat and she says if it helps her 
as it did me she will be so happy. I have had my Elcctrcat since I was a yountr 
married woman and now I am 74 years old and I feel like I am about 40 vears 
old. It helps me in every way to stay young. I wouldn’t be without one I have 

told so many folks about it and most all have sent and got one._Mrs M I) I 

Lexington, Kentucky. • • . 

8- 29-49 

I am interested in purchasing one of your two cell instruments My father 
has been using one for a number of years and is quite pleased with it. — Dr R 
E. M., Jr., Huntsville, Texas. * 

9- 20-48 

I would like to have a new Electreat sent to me by C.O.D. mail as soon as 
you can fill the order, as I can t do without the one I have long enough to have 
repairs made, and when I get the new one I am going to give the old one to a 
friend of mine. — N. McL., Gilroy, Calif. 

9-9-48 

I have been using your Electreat for 14 or 15 years and don’t know how I 
would get along without one My machine is working fine since you fixed it 
last winter. — Mrs. A. M., Oklahoma City, Okla. 

8-13-48 

Received my new Electreat in good order. Very satisfactory. Am mailing 
m> old Electreat for re-conditioning. I have used this instrument 10 years 
without any trouble. Lately the roller does not seem to function smoothly'over 
tissue, jamng and sticking at times. — Dr. P. J. M., Chiropractor, N. J. ' 

8-17-48 

fo f f,ne service received on our Electreat. We just can’t get 

^« OUt ,! t - £i y T lfe and 1 have used the Electreat for the last 15 years 
ith good results. Thank you again. — G. J. R., Syracuse, N. Y. 

11-4-19 

Illinois. Cann ° t Say t<K> mUCh * n praise ° f the E,ect reat. — Mrs. M. C. McK., 

3-22-37 

part with 11 ^^ ° nC of -y° ur Electreat machines and it is wonderful. I w'ould not 
part with it at any cost. — J. McC., California. 


9-4-40 


M. I. G., Ohio ^ ectreat evcr y day and it keeps me fit to do my work. — Mrs. 


have one._1- ^ 3 won derful vibrator and every family should 

• K. L., Kentucky. 


12-14-33 


We have h d 10-5-34 

braska. VC 3 an E| ectrcat for several years and like it fine. — L. F., Ne- 
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11-9-48 

I'm writing to see if you still have Electrcat. We bought one 21 years ago 
and it is wonderful. I wouldn't know what to do without one. I want to buy 
another one if you still have them. — Mrs. A. J., North Leeds, Maine. 


4-1-49 

Some 18 or 20 years ago I bought from an agent one of your Electreats. 
I liked it very much. My son loaned it to a friend of his and he never returned 
it. I would like.to get another one. — Mrs. T. C. K., Erie, Pa. 


5-3-49 

I would like to know' just what it would cost to order one of the Electreats 
like I ordered last July. I want one for my mother and one for my crippled 
daughter, as the one I have my husband uses every day. We can’t do without 
it. Would like an answer soon so we can order. Thanks. — Mrs. O. H., Ama¬ 
rillo, Texas. 

5-18-49 

I am so glad you got my Electreat going again. I have wanted many times 
to write to you and tell you how much good my husband and I and the whole 
family, also neighbors and friends, get out of it, besides the fun and entertain¬ 
ment we had in all holding hands and letting every one feel the electricity with 
trying to hold on. — Mrs. B. K., Escondido, Calif. 

5-3-49 

I have had an Electreat for a number of years. It was recommended and 
sold to me by a doctor, and he used a number of them and were liked very 
much by many of his patients. — Mrs. I. K., Sand Springs, Montana. 


9-1-49 

. ^ re Electric machines still available to the public? I can’t get along 
without mine and it is loaned out so I think I will get another. — Mrs. I. C. L., 
W ortham, Texas. 




About 1930 I purchased an Electreat, found it all you claim. Recently it 
" as tampered "ith and needs adjusting. Let me hear from you. — A. L., Green- 

VlllCj 

6-4-49 

1 *} av . e use d my Electreat for 14 vears. It is my dailv companion and is re- 
WaSington 3 g °° d measure for the f* nc hea,th 1 enjoy. — C. H. L., Spokane, 

9-13-48 

I h- Fln u ^ nc *? se ^ money for two cell Electreat. I want it for my friend Mrs. S. 
ttiiTirr ,? i V line f* nce 1919 and it is still going strong. They are a wonderful 
S " . , v * ^ at * wonderful results from its use. I will be glad when I can 

i Jac , r °. m m y ^ r ‘ cn d. She too has been having good results from its 

_w j , UC ,, an ^ ma y y° u se H them by the thousands. They are wonderful. 

mrs. L.. L., Garsonvillc, Mich. 
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UNIVERSAL FORMULA 

THREE PRIMORDIAL ELEMENTS and six modifiers 

EDUCATIONAL SUPPLEMENT 

A STUDY IN RELATIVITY 

SUBSTANCE + MOTION '= INTELLIGENCE 


fOCCUPIES SPACE 

J AND 

\| 

' MOVES 

AND 


HAS POSITION 


ORGANIZES 

^ M 

N. 


AND 

ORDER 


Substance and motion are builders and carriers. They build concepts and 
carry them to intelligence, our intellectual storehouse. 


LOGIC OF THE + 
Objective + 

Major -j- 

Subject -j- 

Cause + 

Noun -j- 

- Substance -f- 


AND THE 
Subjective Mind 
Minor Premise 
Predicate 
Effect 
Verb 
Motion 


Philology 

Psychology 

Syllogism 

Sentence 

Reason 

Grammar 

Formula 


Logic of the UNIVERSAL FORMULA’S MODIFIERS 
Anything that occupies space must have position 


Anything that has 
Anything that 
Anything that 
Anything that has 
Anything that has 
Anything that has 
Anything that has 
Anything that is 
Anything that has 


position 

moves 

organizes 

system 

order 

system 

organization 

movable 

position 


must be movable 
must be organizable 
must have system 
must have order 
must have system 
must be organized 
must be movable 
must have position 
must be in space 


concepts 


Greek Syllogism solves what it is using ten categories. 

English Sentence solves what it does using eight parts of speech. 
Universal Formula solves how to create it using nine mental 


C. W. Kent. Peoria. III. 
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SUBSTANCE + 

MOTION = 

INTELLIGENCE 

\ 1 OCCUPIES SPACE 

V ano 

\f MOVES 

N AND 

\j 

SYSTEM 

AND 

HAS POSITION 

[organizes 


ORDER 

v* 

LOGIC OF SUBSTANCE AN1) 

MOTION 



The logic of the mind pertains to the ensemble of a house or wagon just 
as much as it does to language ami a following sequence of words or ideas. In a 
house the windows, doors, chimneys, floors, etc. arc all a part of the house and 
have a direct connection therewith. It is my desire to get you to understand that 
every feature of the Universal Formula likewise has its logical and direct con¬ 
nection thereto as an essential part, and harmonizes with all other parts in 
completing the whole. 

Anything that is can he a subject or predicate; a matter of position and 
action. When in the nominative case and USING MO TION to act upon some¬ 
thing else it is a subject, hut when in the passive voice and being acted upon 
by MOTION it becomes a predicate. The predicate is always a subdivision. 


POSTULATE 


ANYTHING (Subject) that is 
in space 
in position 
movable 
organized 
systematized 
in order 
Systematized 
organized 
movable • 
in position 


MUST OR CAN BE (Predicate) 
in position 
movable 
organized 
systematized 
in order 
Systematized 
organized 
movable 
in position 
in space 


the nrvt ^u- 1C ** C lS a " a y s a subdivision and logically becomes the subject of 
child SU U , ,S T- as s * m ple, when I compared it to a house, as telling a 
°P< n t e door and close the window, or turn out the light and go to bed. 

Dredirnt i* CniS ' n tbc su bject column can he predicated by all the items in the 
thev in C ° umn * an d as all the items in the predicate column become subjects, 

down ar^’V^T' 1 h > aI * thc i,c,ns in the sub i cct column. Read it up, 
“in ensp,” •, ' ml . d,a S«nal they all subject and predicate each other. Joining thc 

also make •! nT* ** C0 .Y ld bccome a *°S chain w,th an itcm for each link. Would 
have to enter i? ,n . tcllc ^ tual game, showing how many steps or links you would 

umn to ih/f USmS t , hc P° stl »late and going from one item in thc subject col¬ 
umn to thc same or another in thc predicate column, etc. J °' 

C. W. Kent, Peoria, Ill. 
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HOW THE MIND WORKS 


s-x 


C " 
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«E mental cowmo dimension to 

u£E the mind and there is a vibration 
^ •. - _ Tk. n ;~/j m comparing their si mil a r ity detects a 

&Sf£d 25 difference* 5 of^'relau'on is then stored in the 

“^^WecriStTmind belongs to the subject, or noun, is arith- 
me2ml in scope and functions as an adjective making notation o( 
STbSu jSSton or order. It is always looking for sameness or 
similarities and asks the Question, how? . . 

subjective mind belongs to the verb, is grammatical in 
sco« and functions as an adverb, working out the manner or 
methcchit is always looking for motion, change or difference and 

B 'no 'you^perceive the how and why and the objective and 
subjective minds are associated together by a harmonious vibra¬ 
tion. your problem is solved and your answer is the concept— 
the arithmetic of substance and the grammar of motion—the two 
associates that lead to intelligence. . . . . . . 

The fundamental principle of the concept is the xunaamental 
principle of all creation and gives us the universal tonnula. 
\ -f B =■ C. the grammar or language of nature. The concept or 
first effect is our beginning. The causes prior thereto are readily 
discerned, but yet to be explained. 





• c . 

51=2 

u w 

C u 

w 

.11 

11 


THE INTELLECTUAL TOOL BOX. 
A + B - C 

MATERIAL + FORM - COSMOS 


All things that arc made are made mechanically by putting two 
together to make another. All things that are made have form 
and body. Form comes from the intellectual part and body from 
the material. To make all kinds of forms only two tools are neces¬ 
sary—the square and the compass. To fashion all sorts of bodies 
only the hammer (putting on tool) and saw (taking off tool) are 
needed. Upon these four tools rests the fundamental principles 
of mechanics and all the tools of modern d vibration are bat 
various interpretations of their primordial elements. With them 
you can build anything the mind can conceive from a three legged 
stool to a temple. If deprived of the knowledge and use of any one 
of these mechanical tools, what could you build? How helpless 
would you be? 

There are four intellectual tools that are just as fundamental 
and necessary to the builder of knowledge as are the square, the 
compass, the saw and the hammer to the mechanic. Have you 
the faintest idea what any of the intellectual tools are? Do you 
know how to use them? Upon what is your intelligence predicated? 
Temples of worship are not so spiritual but that they have to be 
built by humaa hands. The intellect is never so complete but that 
it can be improved by a new concept, and to be able to form a 
concept you must have a mechanical brain. 

"fbc four intellectual tools, the fundamental principles upon 
which all human knowledge is founded are the Formula of Crea¬ 
tion. the Three Primordial Elements, the Concept, and the Three 


Keys to the Human Mind. Under this scope must come the word 
of truth, else it remains to be proven and no one as yet has advanc¬ 
ed the principles upon which such proof can be proclaimed or 
refuted. The Formula instructs us how things are made; the 
Primordial Elements what they are made of; the Concept what 
we know, and the Three Keys to the Human Mind, how we apply 
it. What more is there to learning? What other tools could you 
use? Then, why not use these from now on? 

THE FORMULA OF CREATION 
A + B - C 

SUBSTANCE + HANDIWORK - FINISHED PRODUCT 
This is the formula by which all things are made that are made, 
and by the application of which all things that are knows will be 
known. A is the substance. B the handiwork, and C the finished 
product. By putting two together you always make another, so 
you see. the whole inheres in every part and no part can be greater 
than the whole. 

THE THREE PRIMORDIAL ELEMENTS 
A + B - C 

SUBSTANCE + MOTION - CREATION or INTELLIGENCE 
There are three primordial elements in the Universe; Substance. 
Motion, and Intelligence. These three primordial elements com¬ 
pose the Universe and all created things therein contain some 
part of each of these primordial elements, the preponderance of 
its primordial element determining its plane of existence, material, 
vital or intellectual. Substance and Motion are the associates and 
Intelligence the relation. 


THE CONCEPT 
A - B - C 

SIMILARITY + DIFFERENCE - CONCEPT 
The Concept is the unit measure of intelligence. It is always 
formed in this manner. Either objectively through the senses or 
subjectively through memory two associates or objects are mir¬ 
rored upon the mind, there is a vibration of recognition, the mind 
in comparing their Similarity, detects a Difference, and this differ¬ 
ence of relation is then stored in the mind as a concept. 


THE THREE KEYS TO THE HUMAN MIND 
A + B - C 

IMPULSE + PREJUDICE - INTELLIGENCE (DEGREE! 
There are but three keys to the human mind. You can appeal 
to one's impulse, to his prejudice or to his intelligence. Impulse 
and Prejudice represent one's personality and Intelligence his 


,U Wc > calculate mathematically, speak grammatically, and think 
psychologically. Grammar of Nature—Key to the Masters Mma. 
143 page internationally copyrighted book simplifies knowledge 
and the mental process, evolutionixes previous educauonal ideas 
and gives you the Superiority Complex. Freedom from intel¬ 
lectual slavery. Sent by mail postpaid upon receipt of price, gi.w 
ftvn dollars!. Address. C. W. Kent. Peona. 111.. U. S. A- 
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MOW THE Ml 


THE MENTAL CONCEPT, THIRD DIMENSION TO 

INI ELLIGENCE. 

The concept is always formed in this manner. Either objectively 
through the senses or subjectively through memory two associate's 
or objects are mirrored upon the mind and there is a vibration 
of recognition. The mind in comparing their similarity detects a 
difference and this difference of relation is then stored in the 
mind as a concept. 

The objective mind belongs to the subject, or noun, is arith¬ 
metical in scope and functions as an adjective making notation of 
the fact, position or order. It is always looking for sameness or 
similarities and asks the question, how? 

The subjective mind belongs to the verb, is grammatical in 
scope, and functions as an adverb, working out the manner or 
method. It is always looking for motion, change or difference and 
asks the question, why? 

When you perceive the how and why and the objective and 
subjective minds are associated together by a harmonious vibra¬ 
tion, your problem is solved and your answer is the concept_ 

the arithmetic of substance and the grammar of motion—the two 
associates that lead to intelligence. 

The fundamental principle of the concept is the fundamental 
principle of all creation and gives us the universal formula, 
A + B = C, the grammar or language of nature. The concept or 
first effect is our beginning. The causes prior thereto are readily 
discerned, but yet to be explained. ' 


THE INTELLECTUAL TOOL BOX. 

A + B = C 

MATERIAL + FORM = COSMOS 

All things that are made are made mechanically by putting two 
together to make another. All things that are made have form 
and body. Form comes from the intellectual part and body from 
the material. To make all kinds of forms only two tools are neces- 
saf y the square and the compass. To fashion all sorts of bodies 
only the hammer (putting on tool) and saw (taking off tool) are 
needed. Upon these four tools rests the fundamental principles 
of mechanics and all the tools of modern civilization are but 
various interpretations of their primordial elements. With them 
you can build anything the mind can conceive from a three legged 
stool to a temple. If deprived Of the knowledge and use of any one 
of these mechanical tools, what could you build? How helpless 
would you be? 

There are four intellectual tools that are just as fundamental 
and necessary to the builder of knowledge as are the square, the 


compass, the saw and the hammer to the mechanic. Have you t 

the faintest idea what any of the intellectual tools are? Do you a 

know how to use them? Upon what is your intelligence predicated? Q 

/erapies of worship are not so spiritual but that they have to be 
Duilt by human hands. The intellect is never so complete but that 
it can be improved by a new concept, and to be able to form a 1- 

concept yon must have a mechanical brain. ar 

nrV.- if rat e N e ctual tools, the fundamental principles upon an 

wnich all human knowledge is founded are the Formula of Crea- lev 

ion, the Three Primordial Elements, the Concept, and the Three (t 
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•» Ko's to the Human Mind. Under this scope must come the word 

of truth, else it remains to be proven and no one as yet has advanc¬ 
ed the principles upon which such proof can be proclaimed or 

vdy refuted. The Formula instructs us how things are made; the 

ates Primordial Elements what they are made of: the Concept what 

tion we know, and the Three Keys to the Human Mind, how we apply 

ts a it what more is there to learning? What other tools could you 

the u-^e? Then, why not use these from now on? 


rith- 
y& of 
ss or 

al in 
2 T or 
and 

and 

bra- 

Pt— 

two 

ental 
nula, 
pt or 
adily 


THE FORMULA OF CREATION 
v A + B = C 

SUBSTANCE + HANDIWORK = FINISHED PRODUCT 

This is the formula by which all things are made that are made, 
and by the application of which all things that are known will be 
known. A is the substance, B the handiwork, and C the finished 
product. By putting two together you always make another, so 
you see, the whole inheres in every part and no part can be greater 
than the whole. 

THE THREE PRIMORDIAL ELEMENTS 

A + B = C 

SUBSTANCE + MOTION = CREATION or INTELLIGENCE 

There are three primordial elements in the Universe; Substance, 
Motion, and Intelligence. These three primordial elements com¬ 
pose the Universe and all created things therein contain some 
part of each of these primordial elements, the preponderance of 
its primordial element determining its plane of existence, material, 
vital or intellectual. Substance and Motion are the associates and 
Intelligence the relation. 
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THE CONCEPT 
A + B = C 

SIMILARITY + DIFFERENCE = CONCEPT 

The Concept is the unit measure of intelligence. It is always 
formed in this manner. Either objectively through the senses or 
subjectively through memory two associates or objects are mir¬ 
rored upon the mind, there is a vibration of recognition, the mind 
m comparing their Similarity, detects a Difference, and this differ¬ 
ence of relation is then stored in the mind as a concept. 


THE THREE KEYS TO THE HUMAN MIND 

A -f- B _ C 

IMPULSE -f PREJUDICE = INTELLIGENCE (DEGREE) 

^ re k, ut three keys to the human mind. You can appeal 
__H° n D S - ir ^? u se * to kis prejudice or to his intelligence. Impulse 
quality^ 3 UC * 1CG represent ones personality and Intelligence his 

ncwLu^ ul ?i te mathematically, speak grammatically, and think 
i aK ogically. Grammar of Nature—Key to the Master’s Mind, 
anH ln ternationally copyrighted book simplifies knowledge 

and 0 ;,.^ enta p l roc ^ss, evolutionizes previous educational ideas 
lectn'fi Superiority Complex. Freedom from intel- 

ftwo Hoii^rT y A^ nt by mail postpaid upon receipt of price. $2.00 
(two dollars). Address. C. W. Kent. Peoria, Ill., U. S. A. 
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THE CONCEPT 


SIMILARITY + DIFFERENCE = CONCEPT 

& Mental 'Unit of ~fyowlcqqc ■ <PJotu it i\.Z3ormaf 


HMET' c 


INTELLECTUAL TOOL BOX 


OBJECTIVE MIND 


SIMILAR ITT 


SUBSTANCE‘HANDIWORK* FINISHES PRODUCT 
SUBSTANCE ♦ MOTION.CfiEATION 
SIMILARITY ♦ DIFFERENCE * CONCEPT 


HOW. 

NOUN'♦VERB = IDEA 
A ♦ B - C 

SUBSTANCE ♦ MOTION=CREATION 


impulse • prejudice« intelligence fomr) 

SUBJECT • PREDICATE 
A ♦ B „ = C 
CCNCSIS • TttVClATION 

TO SUBJECT OR IURN WE SEPARATE 
MOTION FROM SUBSTANCE* 
TO DO OR PREDICATE WE UNITE 
MOTION WITH SUBSTANCE • 


DIFFERENCE 


SUBJECTIVE MIND 
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. v* V THE position we are in 

The heritage of the ANIMAL KINGDOM is intelligence and freedom 
of movement. 

Substance -(- Motion = Intelligence 
Substance occupies space and has position. 

Motion moves and organizes. 

•Intelligence is system and order. 

WTiat'can intelligence do? 

It can direct freedom of movement in changing the position of substance 
What can freedom of movement do? 

It can move substance from one position to another. This is the scope and 
extent of all human endeavors. We have never gone bevond this except in 
imagination, supposition or belief. Qur path has been straight and narrow as 
you will realize as you follow my footsteps through life’s journey. 

Our intelligence and freedom of movement will not enable us to prevent 
or keep substance from occupying space and having position. W e can to the 
extent of our intelligence and freedom of movement, move substance from one 
place to^ another, and in that way change its position. In moving-substance from 
one position to another many changes may take place, but it will always re¬ 
main substance, occupy space and have position. For instance, in moving 
substance, freedom of movement may organize it, and intelligence can sys¬ 
tematize it, then freedom of movement can give it a final touch by placing it 
“ r order in its superlative position. All that we do, or can do, is to CHANGE 
THE POSITION OF SLBSTANCE, and in changing the position of sub¬ 
stance, not we, but nature, predicates^what we do do. 


The Greek philosophy was based upon the syllogism, using major and 
minor premise,v-and ten categories. 

The Latin and English philosophy is based upon the sentence, using sub¬ 
ject and predicate and eight parts of speech. 

The L niversal Formula is based upon the concept using three primordial 
elements and six modifiers. 

\ TM^Ivr rcc k s stressed the importance of the major premise or subject, W HAT 
\. , , , ^ IS. They discovered differences and named so many things thev 

m<ln t know what to do with them. 

T H The Latin . and English stressed the predicate or WHAT A THING DOES, 
o ay we are in a “topsy turvey” stage of intelligence, from which evolution 

rc\o ution is our only escape. We are predicating more than our civilization 
can support. ' s 

wha^^ niV . CrSal Eormula stresses both the subject and the predicate, not 
Un- r. . 155 or "'hat it does, but how to create it. The coming age of the 

Vlill<-n; Sa orm ula s civilization is destined to bring about the prophetic 
use of Um> creatul 8 more of everything than we know how or what to make 
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ON 


ELECTREAT INSTRUCTION CHART 

AND COYT OF EXTRA OR REPLACEMENT PARTS V 

1. SAFETY DISK. Tum or twist bottom cap until slot is over lug, then remove cajTand 
take out safety disk, (small piece of cardboard), placed between spring and battery to pre¬ 
vent instrument getting turned on accidentally and running batteries down. 

2. ELECTREAT. Take Electrcat in both hands as shown in Cut 1. With right thumb pull 
control button down slowly; Electrcat should begin to buzz and you will feel the current of 
electricity stronger in barrel than in the roller: This proves the Electrcat O.K. If it docs not 
buzz, give it a slight jar to shake the vibrators into action. If it still fails to start examine ends 
of batteries for grease, etc., test them in a flashlight for good bright light. Make sure they arc 
good. If Electrcat still fails to buzz, or buzzes arid gives no current, return to factory for read¬ 
justment. Electrcat may sometimes have point trouble same as an automobile. Easily adjusted. 
There will be no charge but on used Elcctrcats where repair or rebuilding is necessary a flat 
charge of $2.25 will be made, plus the cost of any new applicators desired, such as cords, 
sponges, etc. Write your name and return address plainly. 

3. CORD WITH TIPS. Attach one cord tip in roller, cut 2, take hold of other tip with 
fingers. If you get the current through cord it proves the cord O.K. New Cord with Tips 35c. 

4. SPONGE. Wet the sponge through and through. A dry sponge will not conduct elec¬ 
tricity. Attach sponge handle to cord tip and gpply as in Cuts 2-3-6-7-9-10-11. The sponge 
and handle never fail to work when properly used. New handle with sponge attached, 60c- 
sponge applicator only, 25c. 

5. CORD TIP IN BARREL. (Learn this.) Take cord tip out of roller by twisting .-to right 

so as not to unscrew roller pin. Just beneath, place tip in hole in barrel. Grasp roller in one 
hand and apply as indicated in Cuts 3-6-7-9-10. When roller is not held in hand^s 1 in Cut 10 
it must touch some other part of body to close the circuit as in Cuts 3-6-9. Wearing a glove 
or cloth on hand holding barrel will force the electricity through the cord, *_Guts 3-6-9. 

6. INTERNAL ELECTRODE. Attach internal electrode. Put cord tip in roller. Hold barrel 
in hand as shown in Cut 2 and run fingers of other hand over metal part of Electrode to feel 
the current. New Internal Electrode $2.00. 

7. SCALP AND BOD\ MASSAGER. Attach scalp and body massager. Run fingers over 
points or apply to scalp or body. You will not feel current until points are pressed down to 
scalp or body. New Scalp and Body Massager $1.25. Extra wire hair brush $1.00. 

^ ® -^O-^GES. If you have two cords with sponge applicators attach one in roller 

and the other in barrel. Wet both sponges and apply both wet sponges to body. Many people 
CF u° USC * 1 '° with wet sponges because they give better pull to muscles, sting less 

than the metal roller, make better contacts avoids often tiresome method of holding 
only *25^*° ' cvv * am * >a< l complete, $1.50; palm pad cord and plate, 50c; palm pad sponge 

• ‘A ou n °" P rovcn every part and attachment of Elcctreat and should understand 

J ’°" j a l f l P ar t works. Study the pictures. They show you the way to connect the attach‘- 
, and "Ov, an( where to massage. Doctors Beard & Rockwell, Doctor Nciswangcr, Doc- 
1 ?\ acs and many others have written quite extensively upon the beneficial use of Faradic 

electricity; the kind used in all Electreats. 

battery corrosion in barrel of Electreat. If current is left on or 
If laid ° n acci ”"tally batteries will run hot and spew the acid out inside the barrel, 
ruins i an< t *°. r S°W cn they run down and will rot. Battery corrosion in barrel always 
in barrel' ft mec ' ,a . n ' srn - H your Electreat comes back to factory showing battery corrosion 
from 1 ,' 1 er L e w!,, be a rebuilding charge of £-2.25. Play safe. Always remove batteries 
« barrel when not in use. Use safety disk when traveling. 

(Stamps accepted for small amounts.) 

ELECTREAT MFG. CO. 

PEORIA, ILLINOIS 

have a lifelong F° * or a *l repairs or new parts of any kind. We want you to 

will want one also ‘ C Elcctrcat Massager. and to keep on using it. so your friends 
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“The4f?ritage of the AnimaTO&ngdom«* 

‘fe : • ‘V: > 

is Intelligence and Freedom of Movenient.” 

May I Hope that the 

'apj* 

Universal Formula increase your Intelligence 

-par 

‘ ' and the \ . 

& •%■* * 

reedom of Movement. 


ELECTREAT ELECTRIC MASSAGE 
and UNIVERSAL FORMULA 

608 North Monroe Street 
PEORIA. ILLINOIS 

RETURN POSTAGE GUARANTEED 
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1. How to Start. 



Grasp in Both Hands to Test 
Strength of Current Before Ap¬ 
plying to Other Parts of Body. 



Running Roller Up and Down 
Spinal Column. 

9. Concentrated Application. 



1. Wet Sponge. 



Wet Sponge Extension Appli¬ 
cator Attached to Roller. 

6. Sponge and Roller. 



•Massaging Bowels and 
Intestines. 

10. Electric Bath. 



Water and Electric 
Combination. 
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3. Sponge end Roller. 



•Extension Applicator Attached to 
Barrel. General Faradisation 


of Neck or Throat. 


7. Spinal Massage. 



Spinal Massage Applied by 
Attendant. 


11. Oscillograph. 



Pictorial Illustration of the Elec- 
treat Alternating Current 
Wave Form. 


4. Roller, Muscle Massage. 



Can be Applied to Arms, Breast 
and Muscular Parts of Body. 

8. Electric Hand Massage. 



Very Pleasing to Some People. 
Electricity and Personal Magnetism 



PALM PAD MOW USED 



Electreat and Accessories 
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9h Zlecbieat 

we have a variation of heat, power and motion carefully engineered 
to modify or change the physical and mental workings in various parts of the 
human body. according to the strength and method of application- Elec treat has 
been in production and on the market since 1918. A great number of them have 
been sold throughout the United States and many foreign countries. It has been 
used for so many different kinds of disease and conditions, and with Buch satis¬ 
factory results that we have ceased to recommend it for any particular disease or 
ailment, but it has proven such ai satisfactory general conditioner that we stand 
ready and willing to post a Thousand Dollar Certified Check with any medical or 
therapeutical practitioner in the United States, that we-can show more unsolicited 
letters from users of Elec treat expressing satisfaction^ benefits and gratefulness 
than he can from his professional services. 

. Study carefully the picture of Electreat and the compasses. According to the 
law of electricity likes repel and unlikes attract You will: note that the roller of 
Electreat repels the north pole indicator away and in both-directions, while the 
barrel attracts it This is because of the difference in mag netic •fields created at 
opposite ends of Electreat, the inside lead wire of the faradic magnetic coil in Elec¬ 
treat being connected to the roller and the outside lead wire connected to the barrel. 
The “make” current going in affects the roller first and the “break” current coming 
out affects the barrel later, so you readily see that there is an opposite difference 
of force in or between the roller and barrel; the two treatment poles of Electreat. 
In order for you to feel this force or difference, in your body both of these poles 
must be applied to your body at the same time, either direct or by means of exten¬ 
sion applicators connected to the poles of Electreat Metals applied to the body are 
sufficient to carry the electric current, but when sponges or other non-conducting 
substances are used they must be kept saturated with water sufficient to carry the 
current. 

This magnetic attraction and repulsion as shown by the compasses causes a 
greater concentration of voltage, heat, force, power and motion in the barrel of 
Electreat than in the roller, so in comparison we are warranted in calling the barrel 
the hot, and stimulating pole; and the roller the cool, soothing and easing pole. In 
using Electreat, just remember to first try applying the roller where you wish to 
soothe, lessen activity or physical distress; and to apply the barrel where you wish 
to stimulate, invigorate, or build up. Your own feeling of comfort, fatigue or dis¬ 
tress is nature’s best indicator on how, where, how strong and how long to use 
Electreat. 

In our body the brain acts as a central station, receiving motion impulses over 
the sensory nerves and sending motion impulses out over the motor nerves. 

In Electreat the battery acts as a central station, sending out motion impulses 
over one set of wires to the roller and receiving stronger motion impulses over an 
opposite set to the barrel. 

Motion is the controlling feature over everything that we do or is done, so in 
or er to regulate, modify or change our feelings of comfort or discomfort, a good 
way is to learn to run the motion impulses of Electreat either with, to increase, or 
against, to retard the motion impulses coming in or going out from the brain. The 
ectreat works physiologically and mechanically and not therapeutically, so in us¬ 
ing Electreat you are nerve treating your feelings and not a disease, which is only 
a name, but if under these sedative or stimulating motion impulses your disease 
s ould seemingly diMppear, kindly speak a good word for Electreat, as so many 
thousands have already done. 

[5] 
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Nearly every day we get letters from users of Electreat, many of them old- 
timers, expressing their thanks, gratefulness, appreciation, etc. such as: 

10-26-43 

Have used Electreat since 1939. Has helped me during my attacks of. 

and all.during my athletic career.—F. L., Elizabeth, N. J. 

*ol Ttl l 9-4-44 

Since I got the first Electreat it has been about 12 years. I have.very 

bad. The sponge applicator has worn out, also the cord. I hope you will be able 
to send them to me now—Mrs. O. L., Perth Amboy, N. J. 

10- 21-42 

If I had to practice without my Electreat I surely would be at a loss. It has 

assisted me in obtaining very good results on .... .. . .. 

...—Dr. C. R., Zearing, Iowa. 

9-25-43 

Have had my Electreat for over 3 years and have used it for about everything 
and have obtained fine results at home, and -lots of my friends. Best results of the 

use of the Electreat was when I got one for my brother whose ., 

and after being in bed for 3 weeks and Dr. had not been able to help him, after 
using it 2 weeks was able to go back to work in Railroad shop. Also an incision 
from stomach operation which seemed to be making him stooped and could not 
straighten up and gradually getting worse. In no time he had broken the contrac¬ 
tion and caused the muscles to relax and now walks erect and straight. So he now 
owns one. Am glad I found out about Electreat and like to pass on a good thing 

to my friends.—H. V. R., Vinton, Va. 

jr >. 

11- 1-43 

I would like to know if you could send me another Electreat? I had one but by 
lending it to others it got lost and I cannot get along without it Am using my 

cousin’s at present but would like to get my own. Have.and need it so 

badly.—Mrs. Wm. R., Milwaukee, Wise. 


12-19-44 

Wish to tell you that the Electreat has reached many . 

.that otherwise I could have no relief from. I bought that Electreat many 

years ago in Toledo and certainly appreciated it during my late illness. In 1940 I 

had a.right side, head to foot Recovered. Last March 20, 1944 

had a . and lay 49 days on my back. Recovered.—E. H. R., 

Findlay, Ohio. 

1-4-44 


Wondering if it is possible to get some batteries from you, can’t get any in St. 
PauL I miss my Electreat so much. I am old and use it so much. Found it such a 

comfort to apply it to where I have a.I don’t know what to do if I can’t 

get batteries. —Mrs. C. P., St Paul, Minn 


March 1946 

, 1 consider the Electreat instrument one of the most valuable any doctor ever 

naa in his office. I am lost without one. Please make me an Electreat if you do not 
ave them in stock. It was a marvelous instrument.—Dr. M. C. N., Saginaw, Mich. 


12-45 

, R . eturn ing my Electreat for repairs. You might be interested to know that I 
inst ^retiimed to civilian life after 3 years in the Navy. Part of that time was 
?, m *h e South Pacific, on New Hebrides and New Guinea. This Electreat went 
au the way with me.—J. D. P., Colton, Calif. 


. 10 - 5-43 

„ ut ? y , ear * a go my husband purchased an Electreat. At that time he was 

niffhi- of* cnp P^ e and had been in bed for about 3 months with.That first 

baH fnr P V1 ?, K a 8°od trial he was able to sleep—the first good sleep he had 
tn tr-t „ W . CC r “f used this little machine faithfully, and in about a month was able 
U nr,™ c house and walk with a cane. Soon he was able to discard that. He 

• , . working, but still bothered with .and is using this machine every 

night when he comes home.—Mrs. M. N., Fitchburg, Mass. 
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3-15-45 


act 


— 

Had a ......... ... started to use the Electreat every night for the 

past two weeks and got grand results. Now able to.all night long. Elec¬ 

treat is our Doctor.—Mrs. E. H. N., Los Angeles, Calif. 


f Ik 


9-6-45 


it too 
Sttowxc « 


Several years ago I purchased an Electreat Have used this machine and ob¬ 
tained relief from'.. .. At present the sponges and cords are very badly worn 
and are no longer repairable. I need a new sponge for the palfn pad and a new 
sponge applicator. Please let me know if these are available.—Mrs. S. M. L. Arling¬ 
ton, Calif. 

11-28-41 

I am wondering if the Electreat is still being manufactured in these trying 

times? I am recommending one to a.. for home use. It definitely 

is of value for these cases.—H. R., D. C., Custer, S. D. 

* KJ 3 1 •;.»*’ * . • JC i * * 

2-6-46 

I had one of your “Mechanical Hearts” but took it to Wake Island with me 
and lost it when the Japs captured us. I certainly hope I will be able to get another 
one. They are just the thing for ..... and tight muscles.—C. R., Nampa, Idaho. 

11-24-43 sL' . . 

So obliged to you for without the little Electreat machine I ain sick. I do be¬ 
lieve it is a Godsend blessing to me for it has saved my life these 14 years._C M 

Chattanooga, Tenn. *’ 

2-13-46 

Having had one of your Electreat machines and it has been misplaced, and can’t 
locate it. Will you kindly send me one. Never had anything that I used so much 
and with best of results.—F. P., Campo, Calif. 

9-12-41 

. Ele , ct feat, Peoria, I1L I think a great deal of this little machine. I really think 

it has helped my . I treat it through the .also through the 

1 ha Y e a medical rod used by Doctors for insertion into the bladder. 
1 attach one end of my connecting string to the steel rod and get a good treatment 
clear into the bladder.—J. F. McG., Fresno, Calif. 

6-7-45 

a ™„ b S. ht Entreat in 1937 or 1938. We liked it very much, but I loaned it to 
^ crippled hands. After using the Electreat a few days he could open both 

S^SneWash m ° VCd 3W3y ^ t0 ° k the Electr eat with him.—Mrs. G. W. M., 

6-2-42 

wor _\ !r e Entreat and would not give the little book (tho it is pretty 
F Orn; and the old broken electrode for a farm in Georgia.—Mrs. H. M., Orlando, 

2-6-42 

if w!^ e nff a< ^,P y ,- E !? ctreat machine for many years and never want to be without 
it—Mrs. M. M.. Indianapolis, Ind. 

T p 3-5-42 

one r> aV -M- b iur n ?> n Electreat user for 19 years nearly and I wouldn’t be without 
one.— d. M. M., Poplar Bluff, Mo. 

M P'1 2-15-24 

use of y it-^ ea i h tf P r T ° ve< l very satisfactory and I have great comfort from the 
mrs. A. H. H., Florida. 

j 10-3-38 

J- C. W^°T«ar d 1116 Electreat to everyone and I never will be without one.— 

M 1-16-45 

It has ^helDeH^frr^ 5 Use( * °, ne yoor Electreat machines for years for. 

out from constant- immensely and given him untold relief, but it has finally worn 
Arizom COnstant UEea 8 e - He would like a new one if possible—Mrs. O H. J., 


(C) Jeff Behary 2019 


54 
















ELECTREAT INSTRUCTION CHART 

1','tfAtRTV UIIIK^ T»im» «»r IwlM boHonl M|t Molil fin! U tit** In- i),*,, , y * 

x my and "til ftafatf (••‘••H l»l«* of > •• dlmarri), |da« ad ...d 

!»#««<"? to inayaol Inal.....ia.it ■•Ulna till nad OH a.ildmlally and |„ii m u, 

down 

H, jCMCC nilCA T tfl* trait III Ml* >""', 1 # •« almtyn i„ <1.1 i will. .1.1,1 

(Irninb null 1 'o.Uio) l.uiu... down <)o«lri in* lioai ahnuld i,* r |„ ....1 ..... *m 

tn\ «.» current “i *!*<• lolly mu.mm*. In ton*] tU. i„ Till 

Itloct.aat O.K. If II duo# Ml Will, |U« ll • ■lUl.t j«, | n ,1,,^. .i,. ?, * , 

action, If ll atill valla 1*» uMinlnf #nd« of /•aiu.lr. } or g rMM ° 

III ll flaatdlglt! lot *ogd l*i la 1*1 Halit. Maka aut# they at* aiMld ll l?m 

1*11* to !»«••. or ml**** ami aivaa no curroitt, return in ratify f!,V 

Klettioal rt»ay Sometime* l.ava nolnl trouble pantf «a all N||l<.nuddl* II ..II S5, m : m 

..... iu, -iii i,« ..... 

■ucn *a .'oida, eponaaa, no. Win* your name and return add* #m j,|Xjw, • 

.1. (.OKI) ,WJ I II I I I'M. Alla. Ii o.ia cwd ll|. In inllai. ,<>i|| j . d l. . «• . . 

!'•!!,**' . ..«'• .... w.Jriw ,l,li I, ; "u.Z 

* H TON OK. wn tii* apona* through and through, a dry .. . 

duct aUctrlcliy, Attach IpOng# hand!# |«. mid tip and apply l, t K c%T*i 

Willi aponaa attached. rtOoi eponga appll< at... only, 2tic. ‘ N 

5. COKD TIP IN IIARKKL. (Learn title) Taka <„,d .. . „ . 

lug lo Ilglit an aa not lo unacraw roUer pin |nai ha'naath i.fe.i tin h!7 7 'V w, " , l 

fi?* ttL.’Stfs, ysrj; r. c W '!»« 

roluJ^Sd”^? oUiI^InhaSi '"w.lT ;; ,n1 - Wi,h " ,,, T Kr -/‘pH* alora attach no* In 
body. Many n«ODll ^ ! >0 * 1 B | ,on a»" «»nd apply In.fli w«t a|t«.ngaa to 

battar pull lo miic lal JtZJ t " M 4l ,wo ® or< ’" wl,h w<, » *ponfaa ti«. ana# Ui^y glv# 
avolda oftan llraaoma ma.l 1 T'i" /i , .* n Binal .ollar, mak# l>«tt«r < onfa, la and 
palm pad cord and idatr mi"* 7 ln ,,, ° h ""d N "" **«l»« I*ad cmnplafa. If .10; 
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wwll Doctor Ncilawnnurr "tV 1 , U>W J ln ' w, ' rrr to ""«««. l>«»«:tora Heard A U>,< U 
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fnlnl nor of Karadlc rlrctrlclly; th# kind uar.1 In all Blactrrata 
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ELECTREAT MFCS. CO. 

PIORIA. ILLINOIS 
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Electreat Method 


In Electreat the roller is the positive pole; it soothes and relieves pain. The 
handle is the negative pole; it stimulates, strengthens and builds up. The elec- 
tricitv flows from the roller, enters the body and returns to the handle, making a 
XimDlete circuit. Electricity soothes where it enters the body and stimulates 
at the point of exit. You feel a much stronger sensation where it leaves the body 
than where it enters. This shows its .'.tunulating effect and the strength of flow 
that is passing thru your body. 

To relieve pain apply roller as in Cut No. 5, or insert cord tip in roller and 
apply wet sponge to sore spot, holding the Electreat in the hand as in Cut No. 2. 

To stimulate, hold by the roller, insert cord tip in handle and apply wet 
sponge to part you wish to stimulate as in Cut No. 10. 

For Spinal Treatments, attach cord tip in handle and apply wet sponge to 
back where feed nerve leaves the spine and massage with the roller over and 
around the organ you wish to treat as in Cut No. 6, or roller to back and sponge 


over organ. 

Up currents—flowing toward brain as in Cut No. 7, stimulate. Down cur¬ 
rents—flowing from the brain soothe. 

Short treatments invigorate. Long treatments relax. 



■ H EART AND BREAST 


STIMULATION PLACE 


LIVER PLACF 


UPPER HE AR T PLACE 

J. VNQ PIAC E_ 


DIAPHRAGM PLACF 
ADRENAL PI ACF 
■KIDNEY PLACF 


UPPER BOWEL PLACF 
.LOWER KIDNFY PLACE 
-BLADDER PLACF 


.LOWER B OWEL PLACF 

.OVARIAN PLAt^F _ 

■GENITAL PI ACF_ 

■RECTAL P| ACE 


Copyright ttzi 

Dcctrtit Muafutaruf Coapu. 


WHERE TO TREAT 
THE SPINE 


1 C—Back Head, Scalp. 

2 C—Ear, Cheek. 

3 C—Nose, Teeth. 

4 C—Eye. 

5 C—Tonsils. 

6 C—Thyroid, Vocal 

Cords. 

7 C—Throat. 

1 D—Arms. 

2 D—Upper Heart. 

3 D—Lungs. 

4 D—Lower Heart, 

Breast. 

5 D—Leftside,Stomach, 

warms. 

6 D—Stomach, Duode¬ 

num, cools. 

7 D—Liver. 

8 D—Diaphragm. 

9 D—Pancreas, Spleen, 

Adrenal. 

10 D—Kidney. 

11 D—Bowels. 

12 D—Kidney, Prostate. 

1 L—Bladder, Perito¬ 

neum, Scrotum, 
Penis. 

2 L—Right side. Lower 

Bowel, Appen¬ 
dix, Colon. 

3 L—Ovaries, Testicles, 

Prostate. 

4 L—Uterus. 


5 L—Rectum. 


NERVE CHART 







































HOW 

THE MIND* 
WORKS 

AND 

THE TOOLS 
IT USES 


THE C0MCIEPT 

A + B = C 

SIMILARITY + DIFFERENCE = CONCEPT 

^Mental Unit cf- ~K>unvlcdqc it ix. Z?ornuc( 

. 


OBJECTIVE MIND 


HOW 

NOUN +VERB =IDEA 
► A ♦ B = C 

SUBSTANCE tN0TI0N=CREATION 

- * « \ » *» *. x 

WHY 

--SV " 



SUBJECTIVE MIND. 


.\ 

\ Xx'.-Vr-v'^-v 

- - !■%-<S;.-v« 


■ <sv 


*• A ^ - " O V X 

7c 


-- — ■ 1 •*-* 

T n' S * C,r ^ u,ar 15 an intellectual, psychological and mental guide for 

all teachers and students. It reveals the anatomical, physiological, 
and mechanical workings of the human mind. Preserve it as a 

souvenir and treasure. 
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Installing and Operating 
Instructions 
for the 

FISCHER PORTABLE DIATHERMY 

apparatus 

Type. M G2" .nd “GP2” 


DETAIL EXPLANATION OF PANEL DIAGRAM 

I_This terminal, forming one outlet for all of the bi-polar dia- 

' thermv circuits, must always be used with one of the other outlets. No. 2 for 
Mah^oltoee No 3 for medium voltage or No. 4 for low voltage, and .1 de- 
L rfd with® tin- highest voltage pole No. 7 No. 1 is not used in connection 
f. iih No 7 when the latter is to be used tor monopolar discharge for high 
frequency glass vacuum and non-vacuum electrodes, monopolar desiccation. 

fulgur3tion, etc. 

No 2 — Terminals Nos. 2. 3, 4 and 7 are merely different taps taken 
from the high voltage generating source in the cabinet, and before applying 
diathermy current the operator should estimate the type oi current desired as 
compared to the resistance of the part to be treated, and use either ot the 
tour outlets in connection with No. 1 as desired. No. 2 when used in con¬ 
nection with No. 1 completes the highest voltage diathermy current available 
from the Type "G2” Cabinet. This current is mainly used for medical dia¬ 
thermy treatments where the resistance of the part is rather high, or tor 
autocondensation purposes. 1 he voltage—across terminals Nos. 1 and - in 
combination is about 50% higher than across terminals Nos. 1 and 3. 

It will be found on test that while more current may be obtained under 
certain conditions when using terminals Nos. 1 and 2, that were these con¬ 
ditions changed other combinations will be found superior. 

No. 3—Outlets Nos. 1 and 3 provide a medium voltage diathermy cur¬ 
rent. This current will be found suitable for certain electrocoagulation pur¬ 
poses, that is, where the voltage across terminals Nos. 1 and 4 is not suf¬ 
ficient to overcome the resistance at the point of operation, and for the 
majority of the medical diathermy applications. The voltage across terminals 
Nos. 1 and 3 is approximately 50% greater than across terminals Nos. 1 
and 4. 

No. 4 — Outlets Nos. 1 and 4 provide the lowest voltage diathermy cur¬ 
rents available. This current is mainly used for electrocoagulation (surgical 
diathermy) purposes, and for medical diathermy applications where the re¬ 
sistance of the part being treated is low. 

No. 5 — The milliampere meter is provided with two distinct windings, 
with an indicating scale for each, that the smaller current discharges may be 
read with just as much accuracy as the heavier loads. Always make sure 
that the meter selector control No. 7 is on the 1,000 mark for reading cur¬ 
rents under 900 M. A. and then read the lower scale on the meter to cor¬ 
respond. Set indicator on the 4,000 mark when reading heavier currents, 
and read the upper scale to correspond. Were this meter provided only with 
a 4,000 M. A. scale, you would find it next to impossible to get accurate 
readings under 1,000 M. A., hence the double-scale. 
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Xo. 6—The selector switch is used in connection with the double-scale 
on meter No. 5. For the reading of heavy currents (anything over 900 milli- 
amperes), set the indicator to the 4,000 mark and read the upper meter scale. 
For accurate readings of currents under 900 milliampcrcs, set the indicator 
to the 1,000 mark and read the lower scale on the meter. Were a one-scalc 
meter provided, the operator would experience considerable difficulty in mak¬ 
ing accurate readings of any and all currents used, whereas with the double 
scale accurate readings are possible during all treatments. 

Xo. 7— This terminal may be used cither for unipolar, very high volt¬ 
age low milliampcrage applications (monopolar desiccation, for exciting glass 
vacuum and non-vacuum electrodes and fulguration), or may be used in con¬ 
junction with the terminal No. 1 lor the bipolar discharge. The voltage here 
is exceedingly high, but the milliampcrage available is correspondingly low. 
There arc many well known operators who prefer exceedingly high voltage 
lor certain applications for both unipolar and bipolar use. 

No. 8—The multiple spark gap is provided with 8 electrically welded 
tungsten tips, and is constructed with extremely heavy radiating facilities, 
thus insuring two things: a constancy of current output at any voltage or 
milliampcrage, and the elimination of over-heating. 

The spark points may be adjusted individually by means of the small 
control knobs toward the back, or collectively by using the large master 
control knob to the front. Careful adjustment of this gap, and due consid¬ 
eration given to the auto control selector No. 10 will insure an even, resonant 
discharge of diathermy or high frequency current for any purpose. The oper¬ 
ator may either adjust both controls Nos. 8 and 10, each in conformity with 
the other, to obtain true resonance of output, or, afer you have mastered the 
machine you may set No. 10 to the point where you know the current desired 
can be obtained for The treatment-cvt.hand, and make your minimum to maxi¬ 
mum adjustment with No. 8, entirely. 

I he spark interrupter gap is the most important regulating feature on 
any high frequency generator. Its function is to regulate the discharge of 
the high tension current in connection with control No. 10, and may be 
adjusted either with the current on or off. When the tungsten spark inter¬ 
rupter tips are closed, there is a direct short circuit on the transformer, and 
no discharge from any of the high tension outlets. 

As these spark interrupter points are gradually separated, the high 
tension current passing across the gap produces an oscillating or vibratory 
ettect (evidenced by sparking) which is increased up to that point where 
the voltage is insufficient and the sparking ceases. The highest rate of oscil- 
ations • that is, the highest frequency of discharge — is obtained with the 
spark interrupter points nearly closed. At this point, also, is obtained the 
\ erv smoothest flow of current. 

More milliamperage is obtained by separating the spark interrupter 
points. Should you separate these points so far that the sparking ceases, 
simp \ bring the points closer together and the sparking will be resumed. 

The current discharge across the spark interrupter points ceases when 
ie dotage is insufficient to carry across. Voltage is increased with control 

oirr t * nc ^ v ‘dual P»ir of points, only, may be employed for the very lightest 
, .^ n s ' or tw ° P a,rs * or any number, if properly adjusted. It is inadvisable 

1 ‘' e or Y" P a, r of points widely separated, while the others are adjusted 

a ii -°^ et lc . 1 / best, most uniform discharge, we recommend using 

all points uniformly adjusted, wherever possible. 


(C) Jeff Behary 2019 



mtirmtit 



ME 


r*onw}Tttt coshcct** 






































The sparking points are made of pure electrically welded tungsten — 
the hardest and most durable material available for this purpose. They 
need no attention whatever. They will not pit, become corroded, or with 
iust ordinary care need any adjusting. 1 'hc proper setting of the movable 
spark points' is such that the tip extending from the bearing is practically the 
same length as the stationary tip on the opposite side. 

Wipe gap occasionally with a dry cloth. Dust forms a conductor, and 
must be removed. 

9 _The pilot lamp is used to indicate the fact that current is pass¬ 

ing through the transformer. When the current is cut off, the light goes out, 
uid with the current on, the lamp will illuminate with a red glow. This is 
mcrelv an additional safety measure, as a glance at the cabinet will indicate 
whether the current is on, regardless of the position of the buttons on the 
line switch No. 12 . 

2^ 0 10 _ This is the main controller for the 9-step auto transformer. 

Point No. 1 is the setting for the weakest output, and turning the pointer 
to the right increases the discharge up to maximum at point 9. You will 
find that^the adjustment is very positive, that is, there is a very decided 
click as contact is made on any one of the points, and that while you can 
pass from maximum to minimum (from point 9 to point 1), it is impossible 
to turn backward from 1 to 9. This is done because a big drop in current 
from maximum to minimum will do no appreciable damage, whereas a sudden 
increase (a turn backward from 1 to 9) might be a dangerous procedure. 
This forms the main control tor the primary current entering the trans¬ 
former, whereas the spark gap No. 8 controls the volume of the secondary 
current alter it leaves the transformer. For best results, therefore, it is quite 
advisable to adjust one somewhat-proportionately with the other, to insure 
a resonant discharge. 

No. 11 — Line connection. Always be very sure that the line connecting 
cord is placed into a lamp socket on an alternating current line of the proper 
voltage and cycle as indicated on the nameplate, or if direct current only is 
available, be sure that the output of your rotary converter is exactly the 
same as indicated on this nameplate. 

No. 12 —The main line switch controls the alternating current entering 
the cabinet. When the white button is down, the current is on, that is, the 
switch is rinsed. \\ hen the black button is down, the current is cut off 
This switch is made with the contact bars fully twice the required size for 
an apparatus of this nature, and this extra material is merely furnished to 
insure long life. 

No. 13 — A foot switch is an absolute necessity when performing elec¬ 
trocoagulation operations, and for certain other diathermy and high fre¬ 
quency work. 1’he foot switch terminals are placed in the outlets No. 13. 
and the circuit is closed by pressing on the foot plate instead of closing 
switch No. 12. Switch No. 12 is left in the “off” position when the foot 
switch is employed. 

No. 1 - 1 — I his fuse offers protection to the milUampere meter should 
- v ° u accidentally, or otherwise, pass too heavy a current through with the 
w. mg setting of selector No. 6 , or bv possibly touching your electrodes or 
“Tii np S together. 1 his fuse will blow out when approximately 1.500 milli- 
.tm.petcs are reached with the lower scale (1,000 M. A.) adjustment. Inside 
t ie cabinet a coil is connected across this fuse circuit which carries the cur¬ 
rent alter the luse is blown, preventing the peak voltage from rising to a 

•t ^ 
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dangerous point and giving the patient a momentary shock, and keeps the 
current output within safe limits through the meter. While the fuse will 
glow to a dull red heat when the 1,000 milliampcre point is reached on the 
lower scale, and 4,000 M. A. on the upper scale, it will not blow out under a 
50% overload. 

Medical Diathermy 

is obtained as follows: Set the indicator on the auto transformer control 
No. 10 on one of the lower settings (2. 3 or 4). Close the spark interrupter 
points No. 8 (these points should come together evenly). The rubber-covered 
connecting cords are used to make connections from the diathermy elec¬ 
trodes, which electrodes are selected to suit the individual case, to either 
outlets 1 and 2, 1 and 3 or 1 and 4. depending on the current output desired. 

All tissue offers some resistance to the discharge of the diathermy cur¬ 
rent, and the greater the resistance the greater the voltage that must be 
employed to overcome it. Hence, outlets 1 and 4 will be suitable for very- 
light work, 1 and 3 when the part to be treated is not very heavy, or the 
electrodes placed not too far apart, and 1 and 2 outlets tor the heavier parts 
of the body. 

For the initial test, we suggest placing one cord tip into outlet 1, and 
the other into outlet 3. The other ends of the cords are slipped in the elec¬ 
trode clips, which in turn are fastened to the selected electrodes; we will 
substitute a bowl of salt water for the patient. Cut off two small pieces of 
sheet block tin electrode material, and attach them to the cords with the 
clips (catalog No. 868). Place these two pieces of metal into a bowl of 
brine, and see that they do not come closer than one inch one to the other. 
Close the line switch No. 12 and gradually open the spark interrupter points 
No. 8 until the meter needle shows movement. As the spark points are sepa¬ 
rated, the milliampcre reading will increase. Advance controller No. 10 an¬ 
other point, and further separate the spark points. Decrease and increase 
the volume of curernt generated by altering both of these controllers Nos. 
8 and 10, until you become thoroughly familiar with the controlling pro¬ 
cedure. It would be well to try this a number of times with different sizes 
of electrodes, by using stronger and weakei brine solutions, that is, with 
lesser and greater resistances, until you become thoroughly familiar as to 
how much each individual maneuver affects the current output. 

Now try outlets 1 and 2 in combination, and you will find that as you 
decrease and increase the resistances of the water medium and trv various 
settings of the auto control No. 10, and bring together and separate the 
points on the spark gap, the readings will be quite different as compared 
to the amount of current generated when employing outlets 1 and 3. 

1 hen try outlets Nos. 1 and 4 in combination, and you will find the 
results again quite different as compared to 1 and 3 and 1 and 2. It is inad¬ 
visable to apply the electrodes to the patient until you have become thor¬ 
oughly familiar with the apparatus, have studied the instruction book, "Dia¬ 
thermy Inerapy,’ or have had suitable instructions from one who knows the 
apparatus. 

\\ hen making the above tests, be sure that vour meter selector switch 
Ao.) is set to the 4,000 point. Then, after you have made a few tests and 

w . l ,°out lower milliamperagc readings, vou may set the indicator to 

point 1/XX). ** ' * J 
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To Obtain Electrocoagulation (Surgical Diathermy) Current 

Set the indicator on the auto transformer control No. 10 on one of the 
lower settings (2. 3 or 4). Close the spark interrupter points No. 8 (these 
points should come together evenly). The rubber-covered connecting cords I 
nre used to make connections from the diathermy electrodes which electrodes I 
are selected to suit the individual case, to outlets 1 and 4. 

Here, again, the item of tissue resistance must be taken into considera¬ 
tion, and the voltage outlets selected to suit the individual operator. Ordi¬ 
narily terminals 1 and 4 supply the proper voltage, although 1 and 3 at a 
slightlv higher potential, may be required for some work. The voltage as 
supplied from outlets 1 and 2 is rarely necessary for surgical procedure. 

It is customary when speaking of electrocoagulation technic to refer to 
the active and indifferent electrodes; the active electrode being the small point i 
or disc which is placed in direct contact with the diseased tissue, and the 
latter (the indifferent electrode), the larger metallic plate to cover a great 
deal of skin surface to prevent heating sufficient to destroy healthy tissue, 
is placed preferably on the opposite side of the body or at least adjacent to 
the point of operation. 

A piece of raw beef on a flat plate of block tin will best serve as the 
patient for the preliminary test. Grasp the insulated handle of the active 
coagulation electrode Xo. 862 at least 2 inches away from the metal end 
and preferably with the flexible connecting cord passing over the back of ] 
the hand. A foot switch should be employed for this work. Stepping on 
the foot switch closes the circuit; or if the foot switch is not employed, 
close line switch No. 12. Open the spark interrupter points slightly, bring ; 
the point of the active electrode down to the meat, and you will observe 
sparks from the point of contact ancLsome small reading on the milliampere 
meter. Never fail to have meter selector indicator No. 6 either on "off” or 
4,000 positions; never on the 1,000 point, as surgical work calls for very 
heavy current discharges, and if you leave this selector connected to the 
wrong scale, you are liable to burn out the meter. 

Press the needle-point electrode into the meat to different depths; in- J 
crease and decrease the current by adjusting the spark interrupter points, ( 
and vary the voltage with the controller No. 10. Observe how the milli- 
amperage will vary with these different settings. Now hold the electrode 
away from the meat a short distance, to cause sparking. You will find after 
making a series of these tests that you can produce varied depths of desic¬ 
cation, coagulation and blanching at will. It is absolutely necessary that a 
series of experiments along' this line be made, that you may thoroughly 
familiarize yourself with the current action before trying applications, on 
living tissue. When once fully conversant with the apparatus, the required 
currents for various degrees of coagulation, etc., we suggest that meter 
selector switch indicator remain at the “off point; that is, the meter cut 
out of the circuit entirelv, as then should you accidentally touch your elec¬ 
trodes one to the other, your meter would not be damaged. 

To Obtain D’Arsonval Autocondensation Current 

Have the current control indicator No. Ill set on point 5. Place selector 
No. 6 on the 1,000 mark, as autocondensation treatment readings rarely ex¬ 
ceed 800 milliampercs. Close the spark interrupter points No. 8. The auto¬ 
condensation pad is connected by means of one of the rubber-covered cables 
to outlet No. 2. The patient should recline comfortably’ on this pad. and 
cither no pillow employed or one that is quite thin, the object being to keep 
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the patient's entire body, even the head, as close to the pad as possible 
Connect other rubber-covered cable from outlet No. 1 to the long nickel- 
plated handle, which handle should be held firmly in the patient’s two hands 
Always place a heavy folded towel or other similar insulating medium be¬ 
tween the body and the hands, to prevent any possible leakage from the 
handle to the body. Some operators prefer employing an electrode of block 
tin placed cither on the abdomen or chest instead of this No. 81 handle 
and the technic is a matter of choice, dose switch No. 12 and gradually 
open the spark interrupter points No. 8 until a smooth flow of current i's 
obtained, but never so far that the discharge becomes noisy or uneven in 
I . character. 

The current volume is increased and decreased by means of the auto 
transformer control No. 10, as well as the spark interrupter points. The dis¬ 
tance between these points should be adjusted equally. Now have the patient 
rise up slightly with the current on, and observe how the reading on the 
milliampere meter varies as the body moves away from the pad. that is 
away from the charged field. This is simply to prove to you that for maxi 
mum current effect the patient must remain close to the pad. 

Indirect Diathermy 

This is the title given by certain operators to a slight modification of the 
autocondensation treatment, that is, where the indifferent electrode is the 
autocondensation pad and the active electrode a plate of block tin. 

Unipolar High Frequency Application 
Set the indicator No. 10 on any one of the lower settings (2, 3, or 4), 
and close the spark interrupter gap No. 8. Connect tRe heavy insulated 
cable No. 83 to terminal No. 7, and to the high frequency handle. A glass 
electrode, either vacuum or non-vacuum type, should be held firmly in the 
handle clamp. As the milliampere meter*No. 5 is not used in connection with 
this unipolar discharge, the setting of meter selector No. 6 is immaterial. 
Close switch No. 12 and gradually open the spark interrupter points, and 
increase the voltage by means of controller No. 10 until the desired amount 
I of current is obtained through the bulb. 

Indirect High Frequency Applications 
are obtained from the same current as used for exciting the glass elec¬ 
trodes, directly from uniterminal No. 7, but the application is reversed. In- 
stead of connecting the heavy cord No. 83 from uniterminal No. 7 to the 
nigh frequency handle or to the electrode direct, the current is sent through 
ky means of the metal handle No. 81. The patient grasps the 
I o. . 1 handle_firmlv (which is directly connected with the heavy cord to 
erminal No. /), the current is turned on and regulated as for high fre¬ 
quency, and the discharge is withdrawn from the body with the operator’s 
nngers at the point desired. 

Desiccation 

has been referred to in the past as “fulguration," and refers to a dehy- 
rating process similar to a minor application of electrocoagulation current, 
ne ( isc arge is monopolar (the bipolar technic is referred to as electro- 
coaguiation). 1 he current is taken from the uniterminal No. 7 and is regu¬ 
lated by means ot controller No. 10 and spark gap No. 8. This current is 

no measured t>) the milliampere meter; hence the setting of indicator No. 6 
ts immaterial. b 

Indirect Desiccation 

Tn - *-!i '" rmer, - v t> een referred to "indirect fulguration," is obtained 
‘ c ' 1 c Sanie manner as the indirect high frequency discharge, only 
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instead of the fingers withdrawing the current in a mild manner at the 
spot desired, a pointed electrode of metal is employed. This electrode must 
not be insulated, but the bare metal is held in the operator’s fingers. The 
current may be extracted from the patient from a very limited area, and the 
eftect may be one of extreme heat or merely sparking, at the will of the 
operator. Sufficient current to desiccate or to dehydrate only, is employed. 
The setting of the spark gap No. 8 is very impoitant in this treatment, to 
avoid passing too much current. 

Foot Switch 

For all electrocoagulation work, and in many instances for medical dia- 
thermv applications, a foot switch is quite necessary. The metal ends on 
the foot switch connecting cable are plugged into the two openings pro¬ 
tected with rubber bushings on the left side of the cabinet. \\ hen the foot 
switch is pressed, it closes the circuit in place of line switch No. 12. You 
inav leave the foot switch connected to the cabinet at all times and simply 
use* the line switch as desired, pulling out the foot switch from under the 
cabinet when you wish to use it. 

CAUTIONS 

Always be sure that line switch No. 12 is open, and that pilot light No. 9 
is out before leaving the cabinet. 

Always observe the setting of voltage control No. 10 before turning 
current through patient. Treatments should start with a minimum dis¬ 
charge and be increased gradually to maximum. 

Always observe the position of the spark interrupter points on gap No. 8 
before closing the circuit to the patient. These points should be closed, or 
..nearly clpsed,_before the current is turned on, and opened gradually to the 
desired milliamperage. - - 

Do not permit electrodes or cord tips to touch one another with the 
current on. This creates a dead short circuit, and will undoubtedly bum out 
your milliampeie meter. 

Glass electrodes often crack after a treatment when laid against cold 
surface. Bursting is caused from sudden shrinking at the point of contact 

Dust your spark gap frequently. Dust forms a partial conductor and 
must be removed. Clean metal surfaces on all parts of the gap radiate heat 
much more readily' than dirty ones. Keep the gap clean. 

Never leave your machine for a long period with the current on. If the 
outfit is not to be used for some hours, as for instance over night, the safest 
procedure is to cut oft the current where your connecting cable is attached 
to the line wiring. 

Never connect this apparatus to any other line current than that plainly- 
indicated on the nameplate. 

Now, last but by no means least, read the hook on operating technic, 
or as we term it, "Diathermy Therapy” form No. 535, from cover to cover. 
It was written for you. Doctor, and* the contents were carefully checked 
over. It should prove of valuable assistance to you. 


Printed in U. S. A. 


Form 046A 


H. C. FISCHER CO.. INC., 

Physiotherapy Headquarter*, 

2323*37 Wnbanaia Avenue, 
Chicago, Illinois 
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idical Diathermy > Surgical Diathermy Electrocoagulation 
Auto-Condensation ‘S High Frequency 

The methods of choice of those who have investigated 1 

1 . ! ■ 6 


..... ■ t i 1 

No physician's office, no hospital or sanitarium is complete without some 
gcod Physiotherapy equipment—particularly a Diathermy apparatus of the port¬ 
able or semi-portable type. , Such a machine is a decided requisite if modern 
methods of medicine and surgery arc to be employed. 

; , '| 

Often the case to be treated by Diathermy is one that cannot well be moved 
to tlic Physician's office, or to llie Physiotherapy ward in the hospital. To meet 
| such contingencies, two types of Portable Diathermy Outfits have been designed 


and perfected; one for hospital use, the other for use at the patient's home. Both 
arc described in this pamphlet. 

.•*<* I . ••••;»/< 

j. In either of th«e portable outfits, every needed modality.u instantly avail¬ 

able. Small and light, they arc nevertheless powerful and durable. Suitable for 
Medical Diathermy, Surgical Diathermy, Electrocoagulation. Auto-condensation. 
High Frequency; embodying plenty of power and range, accurate and easy to 
operate, and capable of excellent results. 


Calalog No. 1390 


* . u ■ ' . » 

The Fischer Hospital Portable Diathermy Unit 

This unit is built into a handsome solid walnut ease, with glass lop. Designed especially for die operating room or at die bedside. Equally 
valuable for both medical and surgical work. The Hospital Unit embodies all that is desirable in an apparatus for the purposes intended:— 

' i's ; j 

Efficiency—4000 milliampert. available. \ Multiple Spark Cap—S Tung.tcn lip.. 

Ra "*»^ 9 Hi8h U A'e^ u ( ency M ' d " :il D '“ Aam *‘ S “ r H ical Diathermy, Aulocondcnsalion * Fool Switch Aiucl.rne.u-. necessity when oper.nn, 

I Control—Auto'tianiformer, Multiple Spark Gap. L ‘ sh ‘ Weigh.—truly Portable-only JO pound.. 

Accurate Merer—Double scale, with 0-1000 and 0-4000 M. A. reading., and cut- 1 ‘ | S,fc ‘ r Device. 

out. Meter removable without diilutbing wiring. Neat Appearance —harmonitcj with any *urruumiinu» 

Perfect JruuJation—Air-cooled; no oil, no wu. Soidii Site—measure* but 12“ x H" * 22". 

There is no better unit available of a portable type. It must be seen and operated to L-e appreciated. The latest technic advocatcJ by our 
most able Physiotherapists may be employed with diis apparatus with assurance of splendid success. The usual liberal Fischer Guarantee 
accompanies each apparatus. 1 ■ 


Catalog No 1390—The Fischer Type "G2" Hospital Portable Diathermy 
nit, in solid walnut case With glass top. with connecting' cord and plug only 
,vund lor no volts 00 Cycles A. C„ code V1TIUC-*JUS,00. 

Catalog No 1389-Tbc Fischer Type "Cr Diathermy Unit in solid wal- 

" JP ' r u,, 1 l ^' on mobile. Hospital 'Cart, as illustrated on 

, wil). connecting cui J aiid plug only („u accessories) (or operation on 11 


Unless otherwise specified these outfits will be furnished to operate on the 
JJ0 Volt 60 Cycle Alternating Current i-ine. Where die Alternating Current 
available is other than the 110-60, add:— 


For 110 Volts 25 Cycles. 

For 110 Volts 40 Cycles 


....add $15.00 
...add 12.00 
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xplanation of Diagram on Opposite Page 

l_Thi. terininnl form* one outlri lor all three diathermy circuits, 
ami must always be used will one of the other tliree (low 
voltage, medium voltage, high voltage) diathermy outlets. 

2_Highest voltage diathermy terminal. To complete circuit to 
pa lieu t use outlets No s, I and 2, 

J Medium voltage terminal. To complete medium voltage circuit 
to patient use outlets Nos. 1 and 3. 

4 — Lowest voltage terminal. To complete circuit to patient use 
outlets Nos. I oml 4. 

—Double scale iiiilliainpcrc meter: U to 1UU0 M. A. lower scale to 
be used for measuring small amounts of current, and the l) to 
4000 M. A. scale for the heavier discharges. (See paragraph on 
"Meier” for further information.) ; 

I—Control plate for meter No. 5. For reading of current dis¬ 
charge up to 1000 M. A. set indicator ou 1000. Set indicator on 
4000 for reading heavier currents. 13c cautious when using lower 
scale, as should vour cords or electrodes touch one another and 
create a short circuit, the meter is apt to burn out. The outfit 
may be operated without the meter by placing the indicator 
on '‘of!” point. 

—High tension high frequency Tesla pole for uni-polar discharge 
only. Not to be used in connection with any other outlet. 

—Multiple Spark Gan. Tungsten points may he adjusted individ¬ 
ually by means of small black knobs, or simultaneously with 
the large black master knob. One, two, three or four sets may 
be used, depending on the current output desired, 1 although 
adjusting all points equal distances apart gives more uniform 
satisfactory results. 

9—Pitot lamp. Indicates current on or off. 

controller. Tor weakest current ili»cliar R c set indicator 

I r,r«"i Increase volume by turning indicator to right; 

■ point 9 being maximum. b ' 

1 « «*cl. alienating 

foN! n l“ tot^u^ O FR W "" C d °‘ s "« 

J. outlet, for loot twitch. When usin R f ool , w ;, c |, |.. avL . 

main twitch No. 12 m the OFF position. 

Protecting line for iiiilliainpcrc meter. 
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Whether Intelligence rules 
all things, or Chance rules, 
Man must use the Power 
that he has au<l 
be Tranquil. 


OCR AIM 

Crush Skepticism 
and Mistrust 


ocu m union 


I'ntiriug I’se of a 
Battering Rain of 
Fair Dealing 
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High Frequency and 
Violet Hay Generator 



MANUFACTURED BY 

(i. FISCHEK 



)f fiee, 
adory, 

ago. 


1579 Milwaukee Ave. 
2009-11 Raymond St. 


ILLINOIS. 


i WHAT ARE HIGH FREQUENCY 
CURRENTS ? 

THIS QUESTION MADE CLEAR IN A GRAPH¬ 
ICAL WAY BY COMPARISON WITH WATER. 

« In our demonstration we will a-sumi-lliur tin* voltage 

will U- tin- water pressure at the liyilninl. Win n we 
increase ihc |>ri--*-ture we mennse the amount >>f water 
we can lira iv due to tin* spent with wliiefi the water Hows. 

« 

The voltage ol it a i lied from Type ’M" roil is -t'UKH) 
volts or approximately 400 times the volume of tin aver- 
niti' electric lamp usn|. If von were to touch Imih ter¬ 
minals o| a lamp socket, you would rm-ive a severe 
muscular shock. (hough the voltage of the current would 
he only 1-hXt of what you would receive from Type 

^ 'M" coil. 

Let tts see what HKi times the pressure of the water at 
tlic hydrant would mean. I’|jnn opening the faucet a 

* sti-iiim of water would travel at such spii-d that anything 

• I ip nigh I into contact with it would lie -truck as with a 

, Mow from a sword 

This samecoinlitint) would prevail if electrical currents 
of -ill. tMMt volts were permitted to cuter the human laxly. 
It would l>e as a sword thrust that would cleave from 
head to heel. 
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Now |i*f us take this trenieinlotis pressure him) 
force water through an atomizer witli liumli-otls .if 
thousands of (inv holes. Tin result would I>t> a mist 
of sprai , tluil wnultl jo*i m- tr:H>• tin* entire surrounding 
atmosphere Tin* most tlnliruir of tlmvcrs cnid he re¬ 
freshed itu.i could thrive when rrcali-d in conditions 
produced in 1 lii-i iiutmior 


In tin* generation of 11 inh frequency currents. all elec¬ 
trical condenser isennmvted in tin-circuit. actingasdocs 
the atomi/cr. in separating tin- l!**w into iiiiimti* impul¬ 
ses nf siii*Ii rapid succession that no >. iis;ilion elTeets tin* 
nervous centers. Liken ise there is tin uni-srular c*.iu- 
t ruction. 


Tin* operator tln*r.-f.*n* has at his rniumand u 
tremendously powerful agent. from which snore lie- 
n if it can !«■ derived in a few mi 'comls treatment than 
with hours of tin* one time popular hitterj' outfit 


The worth uj a tool like a promissory note, ih pends upon the name 
t>) the maker. Tywe is backed by experience and a maker, whose 
guarantee assures you that you hate the best that ran be made 


There is m< quackery or uiiecrlaiuty ul muf it. ami it 
is not put forward as a ‘Vun*-air*: hut U-ingn thorough 
cell mu—age ami |*ernliurl> healthy Mtimiilant. it- in¬ 
telligent use is a wotiilerfiil aid in n storing tin* normal 
equilibrium wliiTcevor it has lieeti di-turUd mu I tin- 
physical ennilition inqmin-d from til most any cause, 
ami usd| ns din-rled with ordinary discretion. it-result- 
ur«* almost tiuiversilly lieii.Tictal ami never harmful 

Anyone, nnec iniliateil into the results ohtitiise I from 
tin* use of High Kriijueitey. high potemial violet rav 
currents such as generated by Type J“ finds their 
Use absolutely iiulis|H<lisih|i> 

Tl»e tertn 11 iirlr I’otential is merely indicative of 
high pressure or voltage. the same running in various 

• rent.tit machines as high a- from |ii.<khi t,. iio.imki 

volts. 

In submitting ratr Type “4" High Frequency C.-m*- 

rator. ive oiler tie* result of year.- of experience in the 
nmnufncutre of such apparatus. A eomhimition that 
i- Powerful. Durable :m*l Practical, vet so simple to 
operate as to enable the layman 1" obtain sfltislaetnrv 
results in the ireatmeul of ii great nitnihev of ailments. 

•I.vpe “J" is In no unmis a toy. It is .substantially 

built upon Wliito I Lilian Mnrlili*. ami isenclosed 
ilia pi us Ii li iu*il ease with sti*i*l prot I'ctittii. The 
irimmings are all heavily Nickel Pintail. 
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GENERAL INSTRUCTIONS. 

The following Instructions were carefully written 
expressly fur the* Type “J” generator, ami. as extreme 
rare whs cxecrcised in simplifying them, flic novice 
ran derive excellent results hy «»l>s«*rviiiK them as written. 

For a more detailed description, we recommend 

The Prismatic Ray, by Emily Lloyd. 

Abscesses KiH'fi glass r»xl«- Nh. 01 in contact 
with <kin, moving it gently over the surface affected 
for K to 10 minutes, with medium current. 

Acne Treat the out in* surface with electrode No. fit 
for s minutes. For quickest results, use Kulgunitinn 
elect rmle No. -JO. ami eauteri/.e the larger pustules hy 
sparking. 

Alopecia ( Falling Hair). I'sc medium current 
with electrode No. 01 nr 011, Pass Itnek ami forth over 
scalp lor S iniiiules. daily. 

Arteriosclerosis (Hit’ll Blond Pressure) Daily treat¬ 
ments of s p> to minutes will serve tnlower the pressure. 

Barbers Itch (leneral daily treatment with No. U1 


Boils With I'ln'lrmle No. Ol apply strong spark 
through gauze or uhout one eighth inch from surface. 

KnJguraliou electrode No. "JO. with milder spark can 
also lie useil with hoils not discharging, after whieli tliv 
ozone spray is n*entninemled. 

Bronchitis Ozonize the air with the ozone genera* 
tor; this is the simplest and most effective method. 
Sharp sparks, over chest and hack, sufficient to produce 
reddening, give relief. 

Bunions No. 01 or No. 07 electrode: Medium 
power, S tit 10 minutes Keep cleel rode in contact with 
<kin. I>ut moving slowly over entire painful area, will 
relieve all pain. 

Callouses I'sc strong current with electrode No. 01 
and spark dircetlj to skin. This should produce a caute¬ 
rizing effect* and should he applied about I or 2 minutes. 
Kulgurution electrode .No '20 is excellent in these ease*.-. 

Catarrh (of nose). Kleelmde .No, 01, medium cur¬ 
rent. Ruh over outer surface of nose. ami also Inick of 
neck. Breathing through exotic generntor, using nasal 
tithe, hringsquick relief. 

Cold Extremities l‘se full power, passing No. 01 
electrode over entire surface for from •"> In S minutes nr 
until a redness is produced on the skin Keep glass 
electrode in contact with part throughout treatment. 

ft .. ..a 
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Corns Turn t -lertrode N<» oi s (( that >'|nirk paso-s 
<mi i>l edge instead itl' l)i'<si*l filer. and lndd about I * 

■licit from -kin Allow ‘harp s| Kirks to pass inli> rorit 
fur a f"« si-eond- only. Repeat inn tint nr two if ne- 
eessir.v Kh-elrodes No, 2t I )] Hi I Hitt I are Used t*> good 
advantage mi obstinate eases. 

Chilblains I se So til electrode. sliunt; current 
Kivp in (•nnuui with skin, nibbing gently for 10 ‘ 

minute- Treat every other dnj unlit eureil f 

Deafness Kar electrode No. 017 i- preferred It no , 
No 111. i» a I lijinil use point of No. 01. I -»• only a 
very mild current. from to minutes 

Dyspepisia Kbetrod*' No. 01. -1 rong eurroiit I’ass 
over region of stomach dully for<i to 10 minutes. After 
an improvement is noticed. treat every other day. 

Freckles Klcelrode No ill. with medium current. 
Apply through gauze Tsc daily lor from 7 t*> 10 Min. 

He patii'nl. ns results here are apt to lie slow , 

Goitre Some »*ascs yield tntlie following treatment :• 

No 01 eleetrode with as strong a current as ean In* 
borne v iiliotit discomfort Tnul through thin gauze or 
in dire«*t eontart with skin. >laily. N«> tr-ulnn-nt to l*e 
over •> uonnies duration. 

Result- an* not apparent until after ah ml tin* loth 
1 realm* nt 

Gray Hair I’atient treating. every oiln*r tiny, will 
luring pleiisirnj res.tits. tlien tUir.il e dor of liair gene* 
nilly returning I'se No Oil t’oiuh eleetrode. 


Hay Fever Head- (atarrli *.l nose: and treat 
-iiiailni*l\. 

Headache When not eaused l*\ stomaeli troubles, 
apply eleetrode No. 01 with tin-diiim eurrenl over fore¬ 
head ami down over the ears to haek of peek, with an 
occasional ruh down the spine. 

Inflamations Massage with No 0| eleetrode li>r 
fi to S minute- 

influenza Breathing through •■r.«i]n > generator 
brings iniinediate relief. 

Follow with surface eleerrisle No. t)| treating over 
sides ol nose. Nasal electrod*' No 04 ean lie used to 
advantage, internally, 

Lumbago IVmg electrode No 01. tre:il will) s'liai't* 
current over and beyond entire tmiiil'til area, aver\ 
other tin \. for a Is ml (> to s minutes. 

Massage Hleetrode No 0| with medium or limvv 
eurrenl as pr«derr*n|, The armip'r thocurrent nsi'd. tlm 
shorter th*'lime r*H|tiir<sl for treatment Through heavv 
gauze is ideal. 

Moth Patches or Moles Surface Kli-cliodc No. 01 
will assist in most etises. hut hed result-are ohla inis I 
tv it It h ultra ration No. 20. t -s medium **r Ion current 
iiud apply directly to point of tr<:itmcm. Bring down 
-l riiif: lever with index finger, makingemini'et ions onl\ 
at short intervals A few second* should snlTiee in one 
spot. 


t 
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Nervousness Massage over spine with Kl«-<*tr<««It* 
No.OI. with medium current. Trent daily at firm,, for 
f» ti« s mmutrs. lua)Iy decreasing to once in every 

three days. f«>r ulmut one month. 

Neuritis Kh-e|rode No. III. Imivy or medium cur¬ 
rent. Pass over surface. gently for H to (i minutes :it 
each treatment. Tliis gives relief almost instantly, anil 
if possible repeat twin* daily. Kxrellcnt results may lx* 
obtain**! in even tin* most stubborn chronic eases. 

Pyorrhea t Loosening of the gums). A|>|>ly special 
Dental Fleet rode N’o. Hit) directly to minis for 4 to tl 
minutes, using low or medium strength current. Re- 
jwat dnil.v. 

Skin Diseases Read "Kmily I.toyil" on tlie many 
varied uses of the Violet Ray High Frequency on skin 
troubles of every kind 

Stiff Joints Apply as for Neuritis, using longer 
treatment if neeessnrv. 

Torticollis (Stiff Neck I. IUd> along hack of ear and 
down hack and sides of neck. Klcetmde No. 01. with 
medium strength current: pat the surface gently for 
from t* to in minutes. 

Warts Kleetnale No, III. Hold nliout 1-* to St-lti 
inch from raised section and allow sparks to iniss from 
edge of glass to same. For hesl results, use Fiilgurotimt 
point No jti. I.et point rest directly on top of wart 
and press down lever several times, passing sparks 
through diH p crustal ion. One treatment of M to 5 se¬ 
conds usually i* sufficient. hut if no results are appn- 
rnnl nr end of week, rene.it oneration 


DI11KCTIONS Foil OPKRATINYl TYPE M" 



Attach Plug **D*'. on green cord. to lamp socket of 
l]t> Volts alternating or Direct current. 

Screw down regulator ‘"A” to stop, then slowly tin- 
screw same until a smooth tlowof current [lasses hr tween 
th«' point of s|«irk regulator ami active (K*lc "IV*. 

Touch pole “I?’ - with point of 

Turn olT current at lamp socket, and attach hlnek 
cord to pule “IT* 

Turn on current again, and slowly open gap I at wren 
“i»' J and until the desired amount of energy 

passes through tube. 

I’.y turning screw “A'*to|eft. (»rcotinten*|oekwise. you 
lower tin’ frequency. hut increase the penetration of the 
current. Tin-length of spark used in treating can be ad¬ 
justed hv si tting point **("' at different distances from 
Hole “IT*. 
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DON’TS 


F*>r del irate treatments nil tender arnis. Imld hand 


• ■n elect rndr while msikinu '*r hrcjikinfi mnlncl with tin* 
skin. 


Ozone. j'ciKTatiil by type *‘.l" nr any «>1 h<*r Ili'di 
Frequency i iiik-I iin<*. is best applied through tile Ozone 
Ocneralor N<*. 'J’i. Ihrounlt a solution of Oil of I’itte 
\.lie- and Kuealvptus. 


All "I our cord tips are <<l (lie spin type and can be 
spread with a knife Made whore ton l.msr. Friction can 
also lioyivcn In spark point "t”" l»y spreading support 
satin* wav. 


As in mir larger iHpiipinents. the same efficient pro¬ 
tection is alTnrdecl hy tin* Tesla (’nil Prop-dor. a device 
of simple design, and which because h' it- proven dura¬ 
bility insures long life and dependable service. Com¬ 
bined w it It this, we have a cmulcnsi r carefully designed 
and const meted which vciws far better results than js 
possible with most any other machine of this size and 


Don’t be afraid to use your coil: 

It will outlive yourself. 

t'nii I iij iii repaii your mil. If unyiliiiia happens logo wninjr. 
send n I nick. lii'pliiv cost noiliin^; ilin vmaninUi extends 
< over Iwii years. 

Itnii’i apply elivtl'Kli* In si-nsitive lissite Iryiuj; s(ii«ti);ih 

mi your hand 

P"i>'( Use a liniiiieul or tunic coni si limit: nVei tSin aVohnl 
widle uvaiinir. 

IVon'i allow Idri'iinde in ivsl in any "in- «|h.i on body for 
n.ore 11uni a tew n-rond- at a tilin' Keep Imninj:. 

Pout let your elect lie liplil Imm too near electrode wlien in 
use. Ucntemhcr you are mi up -lu.iiin Volts, and the disciluiytc 
to ilii' siirrrniiMliiit! nir will stmii luim nut tin- lamp. 

ItotrI expert n 'stills too soon 

Don't limit tlie msi* of your mil to ope o| nw cases only; 
, write for latexl books' on rlie Hilijwl 

Ifcm’t 151ame ynnr coil if you eaiiuol ^1 a spark: |-s»k at 
yotir own wirinj;. 

Tin-coil is made under n piiirtnilcc. and is caivt'iiliy inspected. 
\nil lion t foracr. we have nlbei' yools of tin- same I ball 


(C) Jeff Behary 2019 


7 



INDIRECT TREATING. 



t’nnncct Insulated c«>r«l tr» metal rml of No. 
handle. 

I,»-t Patient Imltl t«Itxsr* linikilli* with hitli hands. 

Regulate current according to amount desired, 
mill treat l»y applying fingers to surface. 

Vi hi will fiml this mi excellent way to get at 
parts* of laaly which are somewhat hard to reach 
wit 1 1 the (Hass cliH-tmdcs. 

Xcutnil Pole "<"* has cavity lo which you can 
con met coni ami liamllc No. 53. 

lty using miotli<-r coni ami connecting regular 
Immllc, a powerful current can he applied through 
any electrode. 

head " hniHy l.loyd ” for general treatments 
with this metliod 


Type *\l” Coil is guaranteed for a period 
nf 2 years from date of purchase 
against inherent defects. 
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i»mcl*: list 


Tyj«. ".1 1 Outfit, im iinlnn* Xm. 1 Miriiui* Hi’tmli-. Itiiti- 
littitl l<<nt iiiwl MtWilie.... .£ la.u* 


Tin- l‘n«in:itic liny. In Kuril) l.lnyri. .> I So 


\ ( . o| Snrfiin 1 KlivtrxU". 

i>4 inner Niwn ** . 

Il'i ImtelTlirimt” . 

07 ttiinioii " . ... 

• ill l (<nili "" . 

014 Inner \<i~e ’* In-aihiltil . 

ill? Inner Knr *’ .... 

n[n S|Nt'i:il IVnlnl " " . 

:?• I'‘iili’iii i niii>n i K'i it M«»li>i . 

>> nxMite livmr.in.r. t , t>ni|0eli' with I lull) 
\ie4* IVsv!* it liilr .... 

INI 1‘tiflt Ktei'|r>»le. . 

H't! <Inter Tlmtiil I'.lcrlnili ... ... .. .. 

• CM S|tine "* . .. 

.Vi IiIhm*. llatHlIe lor Imthvri Treating. . 

040 Sj*viiil 1 1 i>iiliilt 1 1 ilainlii' 
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Complete Physician’s Portable 
High Frequency and 
V iolet Hay Generator. 


Manufactured by 

H. G. FISCHER 

2009-1 1 Raymond Sf. 
CHICAOO ILI. 
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There in no quackery or uncertainty about it, awl it in not 
put forward as a "cure-all'', but being a thorough cell massage 
and peculiarly healthy stimulant, its intelligent use is a wonder¬ 
ful aid in restoring the normal equilibrium wherever it has 
I>eon disturbed and the physical condition impaired from almost 
any cause, and used as directed with ordinary discretion, its 
results are almost universally beneficial and never harmful. 

The practitioner once initiated into the results obtained from 
the use of high frequency high potential violet ray currents such 
as generated by Type “F ,J finds their use absolutely indispen- 
sible. 

We pride ourselves in the extreme high frequency produced 
by Type “F” Violet Ray Generator. We have a current here 
that the Physician can use with absolute safety to himself and 
his patient, and rest assured that he has done all that can be 
done in the shortest possible time. 

Type "F” is not a toy and we want to call your attention 
to the fact that when Button E is pressed to bottom, you have 
a powerful current to deal with. A current that may aggravate 
or even burn vour patient, when used where not indicated. (We 
refer chiefly to internal treatments.) Therefore we say play safe, 
doctor, and remove Button E entirely when you are doing deli¬ 
cate work. This will positively assure you that you are using 
currents of highest possible frequency. 

No other outfit has this feature and the physician using other 
outfits is compelled to regulate as best he can with a current of 
medium power, which is neither high nor low enough in frequen¬ 
cy to cover all cases. 

Bear in mind that all internal treatments must be made with 
<‘xtreme high frequency to avoid discomfort to the patient and 
I lug E” must be pulled out. 

Another feature combined in every Type “F” is a TeslaCoil 
protector, which insures long life and enables us to guarantee it 
tor tw ice the length of time of any other coil. Hence our state¬ 
ment it will outlive you. 

ne b outfit is substantially built upon White Italian 

arble, and is inclosed in a plush lined ease with steel 

a ence 1 lie outer trimmings being of brass heavily nickel 
plated. 
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GENERAL INSTRUCTIONS 

For the use of high frequency violet rays 
generated by Type “F” outfit 

We recommend the more detailed method of instruction as 
given in the following text-books. 

High Frequency Manual.Eberhart ...$2.50 

High Frequency Currents Strong 3.00 

Currents of High Potential—Snow. 3.50 


The following are a few suggestions for treating diseases taken 
from cases where physicians have obtained excellent results. Not 
all of them through high frequency alone, but as a valuable 
adjunct in the treatment thereof. 

Abscesses Electrode No. 1. Keep in contact with skin 
and treat for 5 to 7 minutes with medium spark high frequency 
current. 

Acne The figuration electrode No. 20 is used for quickest 
results. Cauterize the larger pustules and treat the entire surface 
affected with the No. 1 Electrode for a few minutes. 

Acne Rosacea Electrode No. 1 or No. 2. Medium frequen¬ 
cy. Keep electrode away from surface to get cauterizing effect 
of spark. Duration of treatment to be decided by severness of 
case. W here much surface is to be covered lengthen time to 
10 minutes. 


Read Eberhart’s Manual, pages 104 to 108. 

Alopecia Electrode No. 1 or No. 11. Use medium fre¬ 
quency over the scalp for 5 minutes. If current is too strong ush 
H igher frequency and lengthen the time. 


Anus Fissure of Electrode No. 2 is to be used. Treat about 
1 to 6 minutes with high frequency current as strong as patient 
'•an iK»ar without discomfort. 


P^ nos ^f Criticism is of little, avail unless it travels hand in hand 
with Remedy, Treatment and Cure . 
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Headache When not caused by stomach apply Electrode 
No. 1 with medium spark high frequency over forehead and 
hack over the ears to hack of neck. Occasionally down the spine. 

Hemorrhoids Use rectal electrode No. 2 or 12. Use delicate 
High frequency current. To remove use fulguration Electrode 
No. 20. 

Hypertension Auto condensation produces most rapid 
results. 

See Arteriosclerosis. 

Hypotension Apply Electrode No. 1 to spine with heavy 
spark. 

Impotence Use insulated rectal Electrode No. 12 across the 
genitals with medium to high frequency current, for 4 to B 
minutes. 

Influenza Breathing through ozone generator brings imme¬ 
diate relief. Follow with treatment over sides of nose and in 
some cases use nasal electrode internally. 

Lumbago Electrode No. 1 with sharp spark over and beyond 
painful area. Treat every other day for about 6 minutes. 

Massage Electrode No. 1. Medium or low frequency as 
preferred by patient. The lower the frequency and the sharper 
the spark the shorter the time required for treatment. Through 
heavy gauze is ideal. 

Moth Patches or Moles Fulguration Electrode No. 20 with 
m ™uin or high frequency, Do not overtreat as 1 to 2 minutes 
suffices'over a small area. 

Nervousness Treat over spine with medium to high fre¬ 
quency. Daily treatments at first, followed by treatments every 
throe days for about one month. 

Neuritis Surface Electrode No. 1, heavy current high fre¬ 
quency . Relief almost instantly. Do not treat over same surface 
o\er o minutes, but treat twice daily if at all possible. Results 
are most pleasing even in chronic cases. 

i• ^ >ara ^ r8 * 8 Electrode No. 1 with sharp spark of medium 

fhlr vi nC J * i ^ over muscles in contact and by patting. Raising 

rnrmi ■ * i r °i i\ a )GU ^ *° 1"2 inch above the surface. Treat- 

s s iou d be made daily and he of 4 to 8 minutes duration 
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Pro*tatic Diseases Special Elect rodes ore inane fort rr-nfTm? 

diseases of the prostate, but excellent results have been obtained 
bv use of Electrode No. 12, in reducing enlarged prostate. A 
mild medium frequency is used for 5 to 10 minutes. 

Pyorrhea Alveolaris Apply Special Dental P^lectrode No. 
19 to gums for 3 to 5 minutes, using high frequency and in di¬ 
rect contact with the gums. 

Rheumatism Combine treatments as given in Neuritis 
and Paralysis. 

Rodent Ulcer Best results are obtained with X-Ray. Ful- 
guration Point No. 20 has been used to destroy the affected tissue. 

Skin Diseases The Dermatologist will find many uses for 
the high frequency current due to its cauterizing, escharotic and 
antiseptic properties. Read any good book on the subject of high 
frequency or high potential currents. 

Sciatica Body Electrode Medium frequency. Apply for 5 
to 7 minutes. 

Stiff Joints Apply as for Neuritis with longer treatment if 
deemed necessary. 

Throat Diseases Use Throat Electrode No. 5 or No. 18 
with mild current high frequency. Finish by treating above 
and below larynx with Electrode No. 33. Duration of treat¬ 
ment about 8 minutes. 

Torticollis (Stiff Neck) Treat back of ear and down back 
and sides of neck. Use Electrode No. 1 with sharp spark me¬ 
dium frequency; patting the surface gently. Give treatments of 
10 minutes or longer. 

Trachoma Apply eye electrode No. 8 with highest frequen¬ 
cy. Treat over closed eye lid for one to 3 minutes. 

Ulcers (Chronic) Treat through gauze with as sharp a 
spark as can be tolerated, using Electrode No. 2 or surface 

No. 1. Ozone generator can be used to advantage by employing 
the spray. 

. . Uterine Diseases Use Electrode No. 13 and apply with 

ugliest frequency for short periods. Beneficient results an¬ 
al ways obtained. 
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ivm't lot vour patient sit close to .1 radiator while treating. 

{> ,l .; ,V ' nur electric light burn too near your patient. Remember you 
I>on \ ; i lim u ith 60,000 volts and the discharge of current from his 

body to the surrounding air will soon burn out your lamp. 

ivm't expect results too soon. . . , . 

non’t limit the use of your coil to one or two cases only, write for latest 

n Jt blame vour coil if you cannot get a spark, look at your own wiring. 

The coil is made under a guarantee and is carefully inspected. 

\n 1 don’t forget we have other electrical goods of equal quality. 


outfit complete.... . ... 

outfit with addition of Cautery circuit. 

VACUUM ELECTRODES 


Xo. 1. Surface. 

2. Rectal... 

3. Vaginal . 

4. Nasal... 

5. Throat .. 

6. Urethral. 

7. Eye, Sii 

8. Eye, Double 

9. Metal disc body electrode. 

10. Dental, surface, insulated. 

11. Comb electrode... 

12. Rectal, insulated.(Prostatic). 

13. Vaginal, insulated. 

14. Nasal, insulated. 

15. Post nasal, insulated. 

16. Urethral, insulated. 

17. Ear, insulated. 

18. Tongue, insulated.*,. 

19. Dental, insulated. 

20. Figuration.;. 

21. Ozone generator. 

22. Ozpne generator complete with bulb. 

30. Corn Electrode. 

Throat Electrode (outer). 

50. U niversal handle insulated. 

?}■ ^igh frequency cord (heavy). 

-V handle for indirect treatments, extra long. 

* ),> * *dass handle for indirect treatments. 

>01. Cautery handle adjustable to 5 positions. 

30o. Cautery Cords per pair. 

30o. Cautery knives any shape 
Complete sot of SNOW’S electr 


.* 


electrodes Nos. 1, 2, 3, 4, 5, and 6.... 


. 10 
.75 
75 
.75 
.75 
.75 
.75 
1.00 
3.00 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

1.50 
2.00 

7.50 
10.00 

.75 

.75 

1.00 

.75 

.65 

1.00 

1.50 
1.00 

• 7t> 

3.50 
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We also Manufacture and carry in stock a 
complete line of Electro Therapeutic Appa¬ 
ratus, which includes the following; 

Auto Condensation Treatment Outfits 
Auto Condensation Pads 
Diathermic Treatment Outfits 
X-Ray Plates and Equipment 
High Frequency Outfits 
X-Ray Generators 

Thompson-Plaster Electrical Cabinets 
Diagnostic Light Regulators 
Portable Combination Outfits 
Cautery Transformers 
Cautery Equipment 
Therapeutic lamps 
Head Lamps 

Dental High Frequency Outfits 
Dental Wall Plates 

Ask your nearest dealer. If he will not supply 
you, send your order direct to 11s. 
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Some of rxuiy TESTIMONIALS 

rcoeived fron olients arc published in tho following. 
Original® will "bo produoed on request. 


30 Tintern Road, 
Ashfiold. 

18th August, 1941. 

Mr. Julius Platus, 

349 Livingstone Road, 

Marrickvillc. 

Door Ur. Platus, 

I foci it ny duty to write to you to pay 
that in using the Hi$i Frequency apparatus wo hud 
bought from you I q>'celf as well as ry family have 
obtained the most remarkable suocesc in the treatment 
of various ailments and diseases cuoh as Rheunutisa, 
Catarrhs, Sleeplessness eto. 

After two years during whioh I have used 
the apparatus I un new/ convinced that every family 
should possess suoh a maohlne for their benefit. 

Thus having used the apparatus with com¬ 
plete suocoss in many cases of illness I cannot but 
express ny appreoiution and gratefulness by recom¬ 
mending it to all our relatives and friends v/ho I 
trust will find it us satisfactory os I did. 

I shall always bo thankful for your 
suggestion to have this apparatus at homo and I hope 
you will bo able to supply many sufferers with it for 
their benefit. 

Yours oinoeroly, 

(Sgi.) J. ’A'robol 
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65 8penoor Road, 
Crecomo. 

30/9/41. 

Dear Mr. Platuo, 

".hew I am getting on with your 

Violet Ray Apparatus. It is certainly a great boon to 
s® and others. My Dermatitis is inproving and my local 
Dr. says it*c a splendid thing for anyone to have, who 
liko myself cannot go out nuoh. Then again you may 
remember Mis a Hutton; well, I am treating her for 
Neuritis of ankles and neck. She is greatly pleased at 
results. Mrs. Fhilpott whom I treated after a treble 
break of ankle also tells no her Dr. at N.S. Hospital 
remarked her* muoh bettor she had got on than most such 
cases. She told him of my treatment and he was amused. 

Of o our so I could do nothing for her for 3 months until 
tho plaster cane off. Then she managed to hobble along 
horo and yesterday and Sunday her daughter (who is in 
the Air Force) a girl of 19 got writer«* cramp from her 
studios at Horso Code eto. She has had 2 treatments and 
Scooping her. So in tho whole I think it is a real 

cossity for many ills.” . 

(Sgd.) Urs. A.C. Shaw 

tho way I never chargo for treatments and hope whon 
bovc return fro® the front to treat any of then that 

it. 


7a Garfield St., 

Five Dock 11th Oct. 1941. 

ar Hr. Platus. 

Cl It gives mo much pleanuro to inform you 

that tho use of the "High Froquenoy Violet Ray" 
apparatus you supplied mo with about two years ago has 
proved very bonefioial to my health in general. 

Ac I told you at the tine ny hearing was 
off doted but now is almost norml. I also use tho 
apparatus for indigestion A rheumatic pains liko 
eolation eto. but most of all is the improvement to ny 
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- hi . 

aorvous system, I ncwr enjoy a go od night 1 o 3Icon. I 
fw - grateful for your constant attention. 

Yours faithfully, 

(Sgd.) K.C. Kniopol 


Nov. 2nd 

201 Russel St., 

Toowoomba. 

To Mr. Platus, 

Dour Sir, 
n 

I was error at Mr. Baltzo^s place one night 
last wcok, & he 3howod mo your Violet Kay machine, which 
has almost cured Mrs. Bultser who hod Rhoumticc in 
her unklo, I would very much like to "buy one of those 
ruohincfj as I have Arthritis in nr/ hands, but I am ... 


Yours faithfully, 
(Sgd.) llrs. P. Uullor 


Anadu Flute, 

Blanora P. 0 
Palm Boa oh. 

Mr. J. Platus, Jan. 1, 1943. 

Dear Sir, 

Yours of the 30th Deo. to hand. Ro Violot 
Uaohino. It is not myself that it is roquirod for, it 
ic for Mrs. Xoohlcr, her blood pressure is at times 
very high, and about 4 wooks ago oho lost the eight 
in her right eye, the specialist ro ports a clot of 
blood in tho voins bo hind tho eye itself. The Special¬ 
ist and Dr. that attondod her did not give much hope 
of a recovery of much eight if any. Ac we have a homo 
here whore wo arc living at prooont also another homo 
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on the Farm at Yams ion via Dally, in this place wo have 
the City Electrio Light, on the Farm wo have no ©lootrio 
light, so is the Violet Ray plank oonvortiblo from 
Electric Current to Battery Current? 

lire. Koohlor and I examined your Violet Rny 
llachino whon on a visit to Xr. R. Sohurmon and wore 
stitisTiod as to its efficiency. And am quite satis¬ 
fied as to all that is clainod for your Plant. And 
if your Plant can bo converted from Elootrio Current to 
Battory Current 1 ac prepared to purchaco. If that 
cults you, you could como h'-rc from Brisbane in tho 

early train, co-ordinated ticket from." 

Trusting to hoar freci you, 

I remain. 

Yours faithfully, 
(Sgjd.)TT. Koohlor 


"Orohardloigh", 

NoIcon Road, 

Xr. Platuc, Yonnora, via Fairfiold. 

Dear Sir, 

Dr. liajat, of Dundac, has giver, no your 
odd roes, and ho advised me to write to you, v/ith 
rcforenco to oertuin Elootrioal Appliances, cinilar 
to those ho has himself, my wife has suffered for a 
lc: g time with Kheumatheid Arthritis. Xr. Ma jan thinks 
the machine night provo a cuooecs in curing or at least 
it relieving the complaint. 

Could you arrange for a demonstration. with a vicar to 
^ purchasing. If so, pleaso lot no knew at your 
oarlie-rt convenience. 

I remain. 

Yours rospootfully, 

(Sgd.) E.E, Daniel. 

On 12th January, 1943 Kr. Daniel wrote tho following 
letter after having purchased tho apparatus* 
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Dour Sir, 


".. Tho treatment snouts to 

have given llrs. Daniel a lot of relief so far, and wo 
are hoping for further good results in tho future. 


it 


I remain. 

Yours rospcotfully, 
(S@d)2,E, Daniel 


Ruthven Street, 
Toov.'oombu, 

Fob. 16th, 1943. 

Dear lir. Platus, 

I*ve been using your High Frequency 
Apparatus for the past twelve months and I can not 
praise it cnouf^i. Previous to using your apparatus 
my wifo and I tried all cures for Arthritis and 
Rheumatism but with no success, and much loss of rest 
and deep. Then I bought one of your famous sets and 
we got almost instant relief and continue to got good 
results. I*ve recomenderl it to all nr/ friends and 
you oan use this letter as a testimonial if you wish. 

Yours faithfully, 

(Sgd.) H. Androniooc 


82 Dunellon St., 

• Grconslopcs, 

19-2-43. 

)'r. Platus, 

I wish to thanh you for tho benefit I 
havo reoeivod since using your apparatus. 

I have usod it for tho past eight months 
and have had more benefit from it, than years of 
Dr'n treatment for neuritis in rry hands and arms, 

UTo have also found the apparatus very 
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go<xl for vnr ious other complaints in the family. 

Yours sincerely, 
(Sgd.) Mrs. W. Cooper 


St. Ruth via Dolby, 
Fob. 20th 

Kr. Platup. 

Dear Sir, 

I am writing to you re Ultra Violet Ray 
machine purchased from you some time ago. All I oan 
cay ir this. The machine is as good and bettor than 
you raid it was. My wife swears by it and said it 
would be the last thing she would part with. Work 
now is no trouble to hor. I myself suffered with 
bleeding piles, used the no chine threo times and haven’t 
had then since. I had a oorvant girl who sufforod from 
nose blooding used the maohine on her throe times and 
the next day she said she could blow her nose without 
waking it blood. Hoping there are more sufferers 
about that will hear about this maohine. 

I remain. 

Yours truly, 

(Sgd.) H.K. Sohurmon 

N.3. It was tho best days work ovor I done whon I 
purohused that machine. 


Box 75. 

P.0. Toowoomba, 

Mr. J. Platuc, 20th February, 1943. 

SYDNEY . 

Dear Mr. Hiatus, 

Just a few linos to lot you knew that it 
is fifteen months since I purchased the Violet Ray 
apparatus, and I find it very benefioial indeed. When 
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I think four years ago tho Doctors would not allow no 
to chop wood or push a lawn mower olinb hills or 
rtairs on aooount of Heart trouble (Angina) new I on 
pier.sod to say I am able to do the lot. I was also a 
#*cat sufferer with Lumbago, having to have Morphia 
in loot ions as it was so uoute. Kow I treat the Lvcbar 
region a couple of times a week and I ora glad to say 
I wont through tho last winter without the least sigri 
of on attack. 

I havo also troatod on old gentleman oi#vfcy- 
throe years of age for badly wronchod muscles in hie 
shoulder, tho rosult was wonderful, ho could not raise 
his am and ho was cured in six treatments. 

I also treated a rctumod soldier who had 
trench feet badly swollon and whom tho doctors had in 
bed for three weeks after eight treatments he was able 
to get in hie oar and do a five hundred mile trip on 
his business as a traveller. I have also seen the 
suohinc used on rhoumntic and arthritis oases with 
wonderful results, I have no hesitation in rooosnending 
it to anyone I would not be without it. 

I Am, 

Yours faithfully, 

(Sid.) J.P. Hutchison, 

99a Bridgo ot.Toavoombo, Q, 


10. liury St. 

Toowoomba, Qsld. 

20/2/43. 

Hr- J. Platus, 

C49 Livingstone Pd,, 

!!arrickville. 

.Dear Mr. Platus, 

Your Eleotro-4(edloa 1-Apparatus don© 
great wonders in curing my wifes Rheumatism. I myself 
suffered greatly with Sciatica and am no w cured by 
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using your apparatus. 

I can honestly xmy that we would not be 
without ono now after receiving suoh groat benefit by 
the use of your apparatus. 

You ore at liberty to make full use of this 

statement. 

With kindest rogards from uc all. 

Yours faithfully, 
(Sgd # ) M. Baltser 


Palr.or in Stroot. 
Warwick. 

Ur. J# Platuc, 22nd February 1945. 

349 Livingstone Road, 

Harrickvilie, 

Sydney. 

Dear JLr. Platus, 

Just a friendly note to let you know how 
wo have been progressing with the apparatus. It is 
approximately twclvo months since we reooivod it and 
ooxnmcr.ccd troating Patrick. 

We feel hs has responded vory well, alihoug 
you have explained his ease will roquire many yoars of 
treatment, ilo i3 much stronger and more robust since 
the troivtment bc£pn and we feel sure the apparatus is 
responsible. 

Wo have also usod it for oolds and hoad- 
aohes and found it most successful. 

Kindest rogards and best wiohos from 
Mrs. Skohan and myself. 

B Yours faithfully, 

(Sgd.) D.J. Skehan. 
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1 7 Russell St., 

Toowoomba, Q. 

■ Feb. 26th 1043. 

Mr. J. Platuo, 

Doar 8ir. 

It gives mo the greatest pleasure to bo ablo 
to Inform you that my little boy Billie who has boon 
suffering from infantile paralyric in the right log 
is having benofioial result: from the use of the 
Violet Ray apparatus which xe purchased from you 
about 9 months ago. 

Uy wife who is suffering from heart trouble 
and nervousness is also having good results from the 
treatment • 

Ac for myself I feel sonsibly better and 
more onergetio than for years, thanks to the apparatus. 
With kindest regards. 

Yours faithfully, 

(Sgd.) Wm. Booker 


No. 17 Clomton Avo., 
Cloaton ftxrk, 
Barlwood, N.S.Y/. 

7th llaroh, 1943. 


To Hr. J. Flatus, 
boar Sir, 

I havo ploasurc in writing you upon the 
rosuite I have had in tho uro of your Ultra Violet 
Ray Apparatus. I hnvo used it with great benefit in 
cueos of Influenza, in tho roliof of eevero head- 
aohoc. Catarrh of the Ear3, and also upon ny father 
who is 85 years of age in the case of stomach trouble 
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and wind rupturo, I also used upon a frlond of mlno who 
had boon under treatment with oleotrlo nocdlos upon a 
eoro upon hie jaw which was gradually eating his jaw 
away. I nay state that the Blootric noodles did not do 
hir. any good, after using the apparatus upon him for 
six months it was completely healed. Since using the 
apparatus ry hair has started to grow a#iin upon ny 
head. I have also used it upon my children, my youngest 
daughtor Betty oould not attend sohool owing to 
lacerated fnoo musolos, her jaw kept dropping out of 
its socket and she was attending hospital for come 
time with no results. After a few treatments with tho 
jruchine tho trouble was overcame. 

Another case I treated was a Mr. Skclly of 
Campsio who hod been under treatment for three months 
by both tho hospital and his doctor for eolation and 
neuritis, aftor two weeks* treatment ho was quite woll 
atjiin.. I may add that tho doctor and hospital treatment 
had no results upon him, yet after two woeks* treatment 
with the apparatus he was quite woll n 151 in. 

May I alr.o add that say nerves are now a 100$ 
for I was a bundle of nor/op before using tho machine. 

I on writing this to lot you know tho results of the 
machino if usod according to your Directions and In¬ 
structions. I have given treatment to many of my 
friends with benofioial results; it is a great pity 
tfrvt there is not a Ultra -Violet-flay in every homo, on 
I fool sure that the Doctors would be saved a great 
deal of minor attendances, and a great saving of their 
tine for more serious oases as pooplo could givo 
th'unselvcc home treatment in casos of Rheumatism cto. 

You may use this letter in any way you doom fit. I 
hope I am never without tho machine as I know tho 
wendorful work it will do. 

I am. Sir, 

Yours faithfully, 

(Sgd.) V.E.J. Burfoot. 
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Hr. 


Flatus, 


14 Wyndhnia St., 
Toowoomba, 

Mar oh 8 th, 1943. 


I am .lust dropping you a lino to lot you know 
hm/ pi on sod I on with your Bloctro-Wedical Apparatus. 

I fy wife has had heart trouble from childhood 
and right through life the troublo seemed to bocoroo 
worse as tino wont on. She suffered a lot from hoart 
attacks whioh naturally left hor in a very vroak state 


of hoalth. 


Aft or sho had treated hers o If with your 
apparatus for a few mdfcthc her hoart bocamo almost 
noxnal, cho can now do hor houoo work and also quite 
a lot of guxLoning. 

I nyeolf not with an aooident to ny back many 
yxr.ru ago and cuff or od quite a lot and aft or treating 
rycolf I have roooivod rruch bonofit and oan do ny 
daily work also I nay make mention of my son who had 
ear trouble for sonc tino and oould not get reliof 
so ho decided to treat hincolf with the Apparatus, aftor 
a few treatments ho got wonderful reliof and to his 
surprise his hearing vns restored and has boon good 
over sinoo. 


I have had two years of practical oxp^rionoe 
with your apparatus and know of its benefits in tho 
hone. I would not like to bo without it as it is a 
friend in need and a friend indeed. 

You rr. sincoroly, 

(Sgd.) Chns. Wocker. 
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ITHAT tee violet ray (high frequency current) IS. 


The Violet Ray High Frequency Current, or as it is 
jaore eacoonly called, the "Yiolet Ray," ic a new phase 
0 f Electricity* It is applied to any part of the human 
body without pain, micoular contraction or disagreeable 
sensation of any kind. The electrical oscillations re¬ 
presenting tho High Frequency Current follow each other 
with such tremendous rapidity that they out3peed our 
nervous sensibility; wo do not bccono consoious of their 
presence; in other words* our nerves are insensitive to 
tho eleotrioal oscillations of the Violet Ray. The Vio¬ 
let Rays are pleasing, and though most stimulating and 
higily invigorating to the entire system, nerves or 
muscles, cannot record -the presence of their great 
power. 


WHAT VIOLET RAYS DO. 

Violet Rays or High Frequency Currents benefit all 
living matter. Through the glass vacuum applicator 
light, heat, eleotrio energy and ozone are oreated. 

These foroes are uniformly potent in relieving and eli¬ 
minating human ailments. Violot Rays present a remedy 
upon which wo can rely. They are positive and certain 
in aotion. They will roach where medicine does not, 
and often cannot - yet they cause no pain, no disagree¬ 
able sensation or discomfort. They furnish a soothing 
relief. They destroy gonna and have a strong pewor 
over infection. A Violet Ray treatment ic the surest 
method of relieving pain. Applied to that part of the 
body whore the pain ic severest, the rnye and High Fre¬ 
quency electrical discharge penotrato every cell, tissue 
and organ and tranquilize and soothe. They build up 
the forces of nutrition and genoral health. Violet Rays 
will stimulate and strengthen tho vital organs, dovolop 
the body and steady tho nerves, spraying thousands of 
volts of High-Frequency electricity into any weak, slugg¬ 
ish or painful organ or musole, purifying and causing 
the flood of warn, rich blood to surge through the treat¬ 
ed part. 
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VIOLET RAYS FOR VVKLL PEOPLE, TOO. 

Even if you are at present strong and well in every 
respect, the use of Yiolet Rays will be of immense 
benefit to you. They provide a stimulation to which 
a healtlybody inmed lately responds. They safeguard 
you against the coning illness and reduction of vita¬ 
lity. 

OK USING AND STARTING THE HIGH-FRBQDEHCY APPARATUS. 

Using the high-frequency apparatus. 

As the high-frequency apparatus is not connoctcd to 
earth, its use is absolutely without danger. Consequen 
ly, there need be no anxiety in handling the Apparatus 
for the first solf-treatment. Confidence soon foil oars, 
and the correct use of the apparatus becomes a matter 
of course. 

Starting the high-frequency apparatus. 

High-frequency appliances can be plugged to any 
lighting installation and can be used with either di¬ 
rect or alternating current. All that is neoessary is 
to see that the apparatus is adapted to the voltage 
used. 

Before starting: 

First make suro that tho voltage stated on the ap¬ 
paratus agrees with that in use in the house. 

Starting the apparatus: 

1. Tho electrode to bo used at the time is oare- 
fully inserted in tho handle with a slight turning 

movement. 

2. The flex is oonneotod to a plug bracket. Should 
none be handy, use a screw attachment. 

3. Take hold of the handle with the left hand and 
place the eleotrode firmly upon the part of the body 
to be treated, or upon some other object, so that in 
any case the current nay be deflected. 
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B With the right hand turn the regulating-knob slcr- 
i ^ gradually to the right until violet rays aro 
Seiblo in the electrode. If stronger ourrent is <te- 
ired, turn the regalating-knob ctil] farther to the 
rightTrcatoent should always begin with the ourrent 
f0a ] c# increasing as you go on. In almost all oases it 
is not correct to assume that the stronger the apparatus 
is adjusted the stronger will bo the effectiveness. 

6. Baoh particular treatment 
nust be in accordanoo with the 
times of treatment stated in 
this book. Between the troat- 
nonts the apparatus rust bo 
switched off and allowed to 
cool down. 

After treatment: 

1. The regulating-knob is turn* 
ed baok to the left until it 
busses. 

2. The flex ie pulled out of 

the plug braoket. 

3. The electrode is taken out and cleansed as direct¬ 
ed in the appendix on "Electrodes". 

General remarks: 

1. The apparatus must never be connected to an electric 
supply of voltago other than that indicated on the ap¬ 
paratus. 

2. The apparatus must always only be connected when 
the regulating-knob is turned full round to the left. 

3. Always avoid any sudden or violent regulation of 
the apparatus from weak to strong. 

4. An electrode nust be on the apparatus before the 
ourrent is allowed to run through it, or with the elec¬ 
trode resting on some part of the body or on come other 
object, so that the ourrent may always have an outlet. 

5. Take care that the apparatus is not accessible to 
unauthorised persons not aoquaintod with the handling 
of it. 
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6. If the above directions arc exactly oarried out 
every good apparatus can be expooted to fulfil con¬ 
tinuously the demands placed upon it. It will then 
have an almost unlimited lifetime, and will always 
give satisfaction. 

Pay speoial attention to: 

Switching on: Always slow and gradual. 

Switching off: Short and sharp. 

GENERAL REMARKS OK HI®-FREQUENCY TREATMENT. 

On starting the apparatus, one should not oome in 
contact with electric or telephone wires, or motal 
and similar objects. Although no consequences oan be 
caused thereby, priokly sparks may possibly flash 
across new and then, causing alarm or an unpleasant 
feeling. 

Not to be used in damp rooms; remove metal ornaments. 

# 

Treatment with the high-frequency apparatus is most 
successfully appliod in well-ventilatod rooms. Under 
no oircumstancos should the room be very damp or filled 
with water-vapour (as in bathrooms); see also that the 
floor is dry. The skin must bo rubbed dry before treat¬ 
ment; wot or perspiring places on the skin are not 
suitable for the treatment. Metal objects, <ruoh as 
rings, ohains, earrings, hairpins, are best taken off 
before treatment. 

Inorcasc the current gradually. 

Genorally it will be found pleasant to begin every 
treatment with weak current, and only gradually apply 
the prescribed strength. In this matter, each indiv¬ 
idual must be guided by his personal stronger or weaker 

sensation. 

If it is desired to apply a particularly weak current, 
especially in treating the eyes, ears, and nose, ono or 
more fingers should be placed on the neck of the electrode, 
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as a conductor, 30 that the current nay not 

fclly. 

Tfhat must be observed in treating the hair? 


Bair-treatssent must not be undertaken immediately 
after washing with alooholio hair-Trashes and shampoos, 
as otherwise the danger might arise of the alcoholic 
vapours remaining in the hair oatohing alight. 

Note also the remaining instructions. 

Many illnesses arise in consequence of an unsuitable 
node of life. High-frequency treatment cannot, whore 
that ic the case, remove the violation of natural laws. 

An improvement oan therefore never be looked for unless 
the old habits are given up. Attention must according¬ 
ly be paid to the r«ralining instructions for treatment, 
and in this way the goal will be reached more quickly 
and more surely. 

INTRODUCTORY" REMARKS ON HIGH-FREQUENCY TREATMENT, 

for tho siok and the healthy. 

That surprising successes arc obtainable with high- 
frequency is confirmed by doctors who make a serious 
use of high-frequoncy in largo practices. It is of course 
impossible within tho limits of this pamphlet to discuss 
high-frequency treatment exhaustively and to present a 
complete exposition of its manifold successes. We oust 
rat.»«r confine ourselves to giving here only brief intro¬ 
ductory remarks regarding the treatment of diseases 
and conplaints, the course and curing of which can be 
favourably affected by high-frequency treatment. This 
Pamphlet makes no attempt whatever to play a part which 
is not intended to play. We have no intention of tak¬ 
ing the place of the professional advisor, the doctor. Go 
an ~ consult your doctorl He will then tako the correct 
Measures for the high-frequenoy treatment and will Super- 
Mice the oarrying-through of the treatment. Thereforo 
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be prudent and try no trioks! Just as with medicine, 
high-frequency cannot In all oases be the only means 
of help. It would be presumptuous to make suoh an 
assertion. Anyone, however, who has tested the effect¬ 
iveness of the high-frequency treatment, and has be¬ 
come familiar with the apparatus, very quickly dis¬ 
covers the many and varied possibilities of its use. 

Above all, a strict rule must be made of the punotiliouc 
observance of a regular course of treatment, which in 
any case mist be begun at the first signs of 511ness. 

Thus the possession of a high-frequency apparatus 
will bring relief, healing and recovery, and be a cause 
of rejoicing. The outlay will not have been mode at 
the instance of some passing advertisement, but the 
money spent will bear manifold interest in the ooinage of 
health, fresh vigour, and new courage to faoe life! 

DIRECTIONS FOR APPLYING HIGH-FREQUENCY TREATMENT. 

To put it briefly, the nature of high-frequency 
treatment consists, firstly, in the production of heat 
by the ourrent, espeoially when the electrode is placed 
upon the body; secondly, by moans of the sparks which 
are thrown off when the oloctrodos arc held at a distance 
from the surface of the body, special psychological cura¬ 
tive effects arc set up; thirdly, by indirect treatment 
the high-frequency currents may bo directed through a 
second person to any part of the body desired; fourthly, 
by means of high-froquency, applying elcctrodos shaped 
specially for tho purpose, disfigurements on the skin 
can be romovod, and thus destruction of tissue be offeot- 
ed without bleoding; fifthly, tho flow of rays by high- 
frequency currents can be imparted to the whole body by 
general charging with the metal electrode or the satur¬ 
ator; and, sixthly, when the high-frequency currents 
pass into the air ozone gas is given off, which can be 
used for healing purposes by ozone-inhalation through 
electrodes specially prepared for this purpose. Thus, 
one after another, six fundamental methods of applying 
high-frequonoy troatzaont have boon established. 
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traent by contact. (General form of treatment.) 

Ltswnt by contaot, the most frequently applied 
of radiation, is direct high-frequency treatment, 
tfoh the high-frequency current aots from the elec- 
in dose contact with the skin, i.e., by placing 
electrode firmly upon the skin and making slow 

movements with it: (a) in the case of external 
to be troatod, directly upon them; or, (b), whon 
il parts am under treatment, by means of special 
olectrodos. Both in (a) and (b) the high-frequency current 
ie applied directly to the parts under treatment. 

(a) External l re at m e n t. This is applic¬ 
able for removing all kinds of pains of a general charac¬ 
ter, neuralgic affections, rhoumatism, sciatica, and 
similar complaints. Also for beauty and general physical 
culture, for smoothing and revivifying the skin, for the 
strengthening of musclos and nerves, for attacking Indi¬ 
gestion and oonstipation, and for various abdominal dis¬ 
orders, eto. 

(b) Internal Treatment. This is carried 
out with speolal electrodes which eon be inserted into the 
apertures of the body: for nose, ears, anus, vagina, ure¬ 
thra (in the oase of the latter only by the doctor). Suoh 
treatment has often shewn amazing results. Thus, for ex¬ 
ample, certain chronic affections of the nose, neck, and 
throat, and many others arc relieved in this way. In most 
oases of internal treatment, the particular electrode usod 
is previously oiled and then carefully inserted. Then, and 
not before, the current is turned on and increased gradual¬ 
ly. During the insertion no active movement should be made, 
as such movements might cause the electrode to break. In¬ 
sertion into the anus is most conveniently made when tho 
patient is lying on his side with knees drawn up and is 
breathing deeply throu^i tho open mouth. The bowel should 
have been previously emptied, either naturally or by moane 
of an enema. 


2. Discharge of Electric Aigrettes. 

(a) In loose oontaot with the 
• kin (short distance uwruy from the skin). Specially 
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beneficial effects oan be obtained by aigrette-dis- 
charge, in which the deotrodes are not brought into 
direct contaot with the skin, but arc held away from 
the skin, the distance varying according to personal 
sensitiveness, and the curront is emitted in the form 
of sparks. In this way, we rocoive, in especial, a very 
benoficial skin-stimulation, and the increased accession 
of blood in the skin thus aohieved is soon evident by its 
favourable influence on the underlying organs and on the 
local blood-circulation. 

(b) Through interposed cloth 
(folded doth, about £ in. thiok). In order to retain 
more definitely the advantageous heating effect on the 
skin, the discharge oan be passed through a dry linen 
(or, preferably, woollen) cloth folded two or three 
times. One speoi&l advantage of this method of treat¬ 
ment is that a still stronger skin-stimulation is 
brought about, with corresponding good offoot upon tho 
more deeply underlying organs. 

It is not advis&blo, howevor, to carry out tho treat¬ 
ment through tho clothing, as scams, etc., add to the 
thickness and thus tho length of tho sparks is varied. 
Motal objects, such as buttons, buckles, eto., might 
also concontrato tho sparking upon themsolvos and then 
causo severe transmission to tho skin. 

3. Indirect troatmont through a second person. 

The procedure with this treatment is as follows: The 
person under treatment takes the metal electrode or the 
saturator in his hand, and the current is then switched 
on. A second person now oarries on the treatment by 
massaging, or stroking lightly with the hands, the parts 
nopdlng treatment. The high-frequency force is conducted 
to and in the body of the patient everywhere whoro the 
operator places his hands. 

It is important that the patient undergoing this pro¬ 
cedure should, as much as possible, be safeguarded from 
conducting off the ourront, i.e., insulated. This can 
best be done, for example, by lying on a sofa or bed. 

In such massaging carried out by a second person, tho 
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high-frequency currents tire conducted through the hands 
of the masseur, and then pass off through his body to 
earth. At tho end of the treatment, tho curront must first 
be turned off before the attendant removes his finger-tips 
from the patient's skin. 

Although indirect treatment through a second person has 
proved itself to bo an excellent method of treating various 
illnesses, it is only to bo used for certain definite cases. 
Sac*) physicians who have often appliod this treatment have 
nevertheless found that some patients fool themselves weak¬ 
ened by it. Nor is it to be used for patients with oontagi- 
ous disease. The latter will find the indireot self-treat¬ 
ment described under no. 6, the so-called "charging r (i.e., 
an indireot self-treatment without second person), an 
equally effective method of treatment. 

4. Fulguration. 

Fulguration is tho sudden, sharp discharge of the 
high-frequency current upon the spot under treatment 
through the cautery electrode, into the tip of which a 
small wire is fused. The discharge has tissue-destroying 
effects, resulting in the removal of disfigurements on 
the skin, such as pimples, blackheads, warts, freckles, 
oorr.3, proud flesh, oto. 

The cautery eleotrode has a detachable glass tube over 
the snail wire. During the treatment thi3 tube is so ad¬ 
justed that the fine point of the wire is withdrawn a 
small fraction of an inch behind tho uppor aperture of the 
sheath. The glass sheath is placed upon tho spot under 
troatmont and them the current is turned on. Tho current 
is first put on so gontly that a very weak but uniform 
etrcujz of sparks is applied to the spot treated. 

Tho bad spot which it io desired to remove is now 
treated for a short time until it turns whitish, a sign 
that tho okin-tiscuo is destroyed. If there are bigger 
formations, then various spots in them are treated. With 
fulguration troatmont, no blooding or wounds tako place, 
as in other methods, also tho forming of scars is avoided. 
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5. Indirect self-treatment (Charging). 

Indireot treatment is certainly the most successful 
and effective moans of raising tho generul state of 
health. It stimulates tho cells and the circulation of 
the humours into more vigorous activity. It causes a 
genoral rc-onorgising, strengthening and revival of tho 
cell-tissue, as woll as improving the blood and facil¬ 
itating the circulation of the blood. 

The body can also be charged very simply with high- 
frequonoy current by holding the metal eleotrodo or the 
saturator alternately in the ono hand and then in the 
other and turning on the current, increasing it for about 
5 minutes. During this treatment sit on a wooden chair 
with tho foot on a wooden stool, so that the hi gh-fre¬ 
quency currents may not immediately run off to earth. 

In this way the whole body is alternately charged and 
uncharged, thus imparting a feeling of vigour, strength 
and comfort. Charging is used in all cases of nervous 
affections, dobility or exhaustion, and also when fagged 
out, run down, or suffering from insomnia, eto. 

6. Ozone- Inhalation. 

Ozone- inhalation is carried out with a special elec¬ 
trode, tho ozone-inhaler. Inhalation of ozone has pro¬ 
duced favourable results and cures in cases of inolplent 
lung-trouble, neck complaints, bronohial catarrh, asthma , 
and other affections. 

Thorc arc several kinds of inhalation electrodos. They 
are divided on tho principle of evaporation or, alter¬ 
natively, spraying. To uso the inhalor, pour in the in¬ 
halation-oil, insert the olcctrode into the handlo and 
take hold of the middle of the inhaler with the loft hand. 
With the right hand, pump air through the ozone and oil 
ohamber of the inhaler by means of slow and uniform press¬ 
ure of the rubber-bellow. The mixture of oil-ozone being 
P'umped out through the mouthpiece of the electrode is new 
slowly and deeply breathed in. Begin the treatment with 
increasing current and taking from 6 to 8 breaths, adding 
to the number gradually. Por inhaling it is best to use 
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Xyptus oil with 10# ncmthol or pine-leaf oil. Slow, 
inhaling bring about good of foots. Th© mouthpiece, 

_should not bo held too near to the aperture of 

tbo note or routh, but above all is not to bo inserted 
in it. Mixing of the or.one with the abovr-mentioned 
poratod or sprayed oils is necessary, because pure 
olon e has a corrosive effeot upon tho iruoous membranes, 
mii A in combination with the inhalation-oil, tho 
mixture has a relieving and soothing offoot. 




DISEASES AND TUKIR TREATMENT. 

1. Diseases of tho organs of movervont. 

Among diseases of tho organs of movement, changes in 
nusoles and joints aro peculiarly susceptible to high- 
frequency treatment; diseases of tho bony framework of 
the body are not all suitable for self-treatment with 

high-frequency. 

RICKETS. This disoaso is ohiefly caused by herodity, 
malnutrition, and the ohild's unsuitable conditions of 
life. The treatment of a disease like this must first 
deal with the removal of its unsuitable circumstances. 

Tho first things to be provided are: a good deal of veg¬ 
etables and fruit, especially in uncooked formj not 
much meat and eggs; plenty of air and sun baths. The 
high-frequency treatment consists of radiation movements 
over the whole body with the surface-electrode (UE 1, 

UE 2 or UE 4) twice daily, for six rainutos eaoh time, 
tho movenonts to be made from the neck and from tho hands 
downwards to the heart, and from the feet upwards to the 
heart. At first weak current is to be used, and medium 
etrongth after a week’s treatment. 

ACUTE ARTICULAR RHEUMATISM, a very painful, feverish dis¬ 
use* passes from one joint to another, first attacking 
the limbs. In this disease the doctor must be consulted. 
Pood to be dieted, little liquid to be taken. High-fre¬ 
quency treatment as follows: first, careful radiation 


(C) Jeff Behary 2019 


24 





12 


of tho painful plaoes with the skin-surface oleotrodo 
( UB 1, UB 2 ) one© or twice dally for seven minutes, 
using inodium current. Later, more energetic treat¬ 
ment with the condonser or the nerve-brush. Occasion¬ 
al morning charging of tho whole body. 

ACUTE ARTHRITIS arises generally through excitation 
of tuborculosis, gonorrhoea, syphilis, or it can 
arise from gout (so© later), or as a consequence of 
blood-poisoning. In addition to tho treatment of 
the original disease prescribed by the doctor, radi¬ 
ate tho inflanod joint and the part round it once 
or twice daily for sovon minutos with the surface 
elootrode ( UE 1, UB 2 ), using first weak current 
and later modium strength. When the symptoms die 
away, for tho second treatment use a massage roller. 

CHRONIC ARTICULAR RHEUMATISM can occur in conjunction 
with aoute articular rheumatism, or also be due to 
oatohlng cold or getting wet through. Treat the joints 
attaoked twice dully for seven minutes with the 
electrode UE 1 or UE 2, using medium current. In 
addition, treat the immediate neighbourhood of tho 
joints once daily for five minutes with tho skin 
eleotrode. Help the return to full mobility by fre¬ 
quent movements, taking oare not to put too great a 
demand upon the joints. 

S OTHER CHRONIC FORMS OF ARTHRITIS go with stronger 
discharges of liquid into tho cotylos. In thoir 
further course, movements arc more severely restrict¬ 
ed. Tho cause ofton lios in a push, fall, or over- 
exertion, or is duo to infection. The high-frequency 
treatment is tho same as for ohronio articular 
rheumatism. 

BRUISES aro harmloes injuries which lead to local 
blood haemorrhage, and are painful when pressed. 

Apply damp compresses. For tho first few days treat 
tho disoolourod or swollen parts of tho skin twice 
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^ oP 4-5 minutes with the eloctrode UE 2 or 
gg 1 , with medium current; later, massage-roller. » 

Lg^jgS, First set tho injured part immediately in a 
soznfortablo position and bird a wot cloth firmly round 
tho joint. Tho high-frequency treatment quickono re¬ 
covery and opeodily alleviates the pain. Radiate care¬ 
fully the painful parts twice dally for 4-5 minutes 
with the oleotrodo UB 2 or UE 1, medium our rent. Should 
there be a suspicion that a tondon is tom or even a 
broken, tho dootor must bo sent for at onoo. 


DISLOCATIONS are to be recognised by the altered shape 
of the joint. Appropriate setting of the bone must be 
inc^dlately undertaken. After this, the joint must be 
made comfortable with a damp bandage for a few days; 
then begin to treat the injured Joint and the part 
arour.i it slowly and carofully by light massage with 
the electrode UB 1 or UE 2 twice dally for 4-5 minutes, 
medium current. 


using 


MTOETHIA. This may be a matter of diseases of the 
nervous system, or of tho blood vessels, or anemia, cto. 
The painful part is radi&tod twice daily for 4-6 
minutes with the olootrode UE 2 UE 36, and once 
daily with tho massago-roller for about 5 minutes; 
medium ourrent. 


ACUTE MUSCULAR RHEUMATISM arises from similar causes 
as articular rhoun&tisn and is similarly treated, 
(eloctrode UE 2, or UE 1, twice daily for 6 minutes). 

HJMBAGO is a form of rheumatism of the loin muscles. 
Treat as for rheumatism. 

TORTICOLIS is rheumatism of the neck muscles. Treat— 
ment as for rheumatism. 

TRONIC MUSCULAR RHEUMATISM is much more obstinate. 
Tho pain varies in intensity. Hard nodulos, very son- 
•itivc to pressure, can often be felt in the nusolos. 
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Particular attention must be paid to these in tho 
high-frequonoy troatoont. Radiate them twioe daily 
for 6 minutes, using the electrode UB 1 or UB 2, In 
addition dovoto 4 minutes each time to radiating tho 
surrounding parts; medium current. 

MUSCULAR LIA STROPHE can occur as a result of in¬ 
ordinate demand upon a muscle and of clumsy movement. 
Put on a damp bandage and nurse the musole. Healing 
is accclorated by high- frequency treatment, whioh 
must bo undertaken tnico daily for C minutes with 
tho electrode UE 1 or UE 2, with medium current. 

Pass tho electrode with light stroking movements over 
the injured spot for 5 minutes eaoh tine. 

MUSCLE OYSRSTRADI,following 
on physioal exertion, is 
treated before going to 
bod and on arising for 
8 minutes v/ith the massage- 
roller, medium ourront, 
as woll as with tho elec¬ 
trode UE 1 or UE 2 twioe 
daily for 5-6 minutes. 

UNUSUALLY OBSTINATE 
RHEUMATISM, SCIATICA, oto. 
are combated still more 
energetically with tho 
electrode UB 2 or UE 1 
Massage roller. twioe daily for 6 minutes. 

2. Diseases of the brain and the nerves. 

Of the diseases of the brain, only suoh are here 
di8ouscod as lead to a limitation of physical activ¬ 
ities. Psychical and mental derangements attack the 
manifestations of the soul and the understanding.and 
ouch sufferers noed above all psyohioal treatment; 
they require suitable attention and supervision. 
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IjriailA OF THE BRAIN my bo produced by any occurrences 
aiding to a doorcase of the total quantity of blood, 
gueh as severe loss of blood, etc. The high-frequonoy 
treatment oonsists of radiating the body, in a rccumbant 
position, with the eleotrode UE 1 and UE 11 for 4-5 
Minutes, onoo to twice daily, with medium strength, 
especially the neck and nape, and further the choct axxi 
ypper part of the back* 

PAIKTIHC may oocur in consequence of nervous over-ex¬ 
citation, such as excitement, or through unpleasant or 
repulsive Impressions. Lay the fainting person down, 
open oloso-fitting garment s and allow accession of fresh 
uir. Cool brow and temples, and in certain cases tho 
rogion of the heart also, with cold compresses. Treat¬ 
ment as for anemia. 

COh'CIiSTION OF THE BRAIN is observed in conjunction with 
inflonsnatory appearances in the region of the head,such 
ns sneering or throat catarrh; further, in conjunction 
with severe montal activity, or excessive physical ex¬ 
ertion, and after partaking of coffee or alcohol. Ob¬ 
viously, treatment must presuppose abandonment of tho 
actions causing the trouble. An immediate change is 
effected by radiation of the spino, abdomen, and thigh 
with tho surface eloctrodo UE 1 and UE 2 for 5 minutos, 
current at first weak, later aodium. 

EPILEPSY. By cpilopsy is meant an ailment in which 
sudden, sharp muscular convulsions occur, together with 
complete loss of consciousness on tho part of the 
patient. In addition to modical treatment, nourishment 
taken should be unstimnlating and sparing in meat, and 
* good deal of time should be spent in the open air. 

Fhe high-frequency treatment oonsists of massage radi¬ 
ation of the body, especially the neighbourhood of the 
▼^rtobnal column and the stomach, with the electrodes 
tJE 1 and UE 2, twioe dally for 6 minutes eaoh time, 
with medium current. 
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CONVULSIONS. 3y convulsions we Dean the oocurrenoe 
of opiloptic character in infants and email ohlldren. 
Sometimes, only spasms of the glottis and breathing 
show thenselves, tho othor muscles remaining unaffect¬ 
ed. As there is danger of suffocation, the dootor 
should bo called in at once. Tho high-frequency treat¬ 
ment, however, is to bo begun without delay. Place tho 
nook eloctrodo on tho region of the larynx and apply 
weak current for 6 minutes, then for G minutes twine 
daily treat tho chest with the olectrodes UE 1. UB 2 
VE 36, using modium ourront. Bosidos this form of 
the ailment, muscular spasms with loss of consoious- 
noss also occur. In this case, treat as for epilepsy 
whon tho patient is froo of an attack. A third form 
of tho illness attacks hands and also foot. This calls 
for IMMEDIATE high-frequency treatment. Radiate 
hands or back of the foot with tho electrode UB 1, 
using weak current. Aftor disappoaranoo of the attack, 
continue this treatment for somo months twice daily. 

In addition to the high-frequency treatment, see that 
tho children spend ample time in tho light, air, and 
sun. The feeding should consist if possible of 
mother 1 8 milk. 

HYSTERIA. The troataent of hysterical subjects must 
be principally psychological. It demands careful and 
sympathetic appreciation of the sufferer's mental 
world. But simultaneous high-frequenoy treatment oan 
favourably affect tho sonsory disturbances of the 
skin and tho paralysed or cramp condition of tho 
sutcular system. For this, we recorwaend alto mate 
uso of tho electrodes UB 1, UE 2, or nets sago roller, 
with weak current at first, later with Dodium strength; 
4 minutes,twice daily. Treatment should be quite 
general at loast onoc daily, the remaining time being 
'devotod to local troatment of tho disturbed centres. 

I HBURASTHENIA, NERVE WEAKNESS, NERVOUSNESS. These are 
<unong tho zco6t widespread complaints in those hustling 
and tremendously nerve-racking times. Among the 
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arc such ae physical and mental over-exertion, 

_ icted strain on the emotional life, and an un- 
Hfcie mode of life. Before treatise nt is bo cun, a 
iugh examination of the nervous system must be nado, 
as to prevent the oocurrenoe of any organic change, 
high-frequency treatment has a helpful effect. 

tho wholo body twico daily; tho first time apply 
eleotrode UE 1 or UE 2, the second time the massage- 
■er. Radiate for 6 minutes from hands, neck, and back 
the hoad over the whole skin, front and back, down to 
put the navel; along with this, radiate for 2 minutes 
fro® the feet upwards to the navel, so that each period 
of treatment lasts in all 8 minutes. During tho first 
few days use weak current, and only after that medium 
strength. In the colder period of the year, treat 
Again a third time, applying tho massage-roller. From 
time to time, apply indirect treatment also with the 
metal olootrodo, graoping the latter alternately with 
tho right and the loft hand. 




INSOMNIA. The cultivation of sleep is an important 
measure for tho maintenance or improvement of health. 

For insomnid do not use soporifics. Before retiring, a 
it mo&l, a little walk, & lukewarm bath or conplcto 
?h, but, above all, high-frequency with the electrodes 
UK 1, UE 11 (indircot treatment) or UE 2, using medium 
*ni*t. Radiate twioe daily, for 5-6 minutes. C;ln, 
sloop will soon be again experienced. Avoid 
Lonts, such as coffee, smoking oto. 

LCHE AND DIZZINESS. Before beginning treatment as- 
>rtuin tho causes, as otherwise, permanent release from 
>3 tiresome and hampering complaint can hardly be 
expected. DIZZINESS is often the forerunner of serious 
.Borders, and when it persists obstinatoly should lead 
early consultation with the doctor, Treat tho brow 
temples with the electrode UE 1, the head with tho 
electrode, the nape of the nook with the neck- 
electrode or massage-roller. Treat twioe daily during 
Lyc ninutes. Use also inhalation electrode. Should the 
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pains proceed from the stomaoh, then radiate the 
stomach with the electrode UE 1 for 5-6 minutes, 
with weak, and later medium, current. The socond time 
treat in the evening and massage with the broad skin 
electrode the whole body, both upper and lower parts, 
working always toward the heart; treat for 6 minutes, 
using medium current. The drainage treatment is also 
advantageous in these cases. 

NERVOUS HEADACHE (MIGRAINE). In contrast to ordinary 
headache, this takes the form of an attaok, and is 
often accompanied by vomiting. The high-frequency 
treatment must be carried out regularly every day, 
and further is of great service during the attack, 
when the neck should be treated for 5 minutes with 
the neck elcotrode and the chest for the samo period 
with the electrode UE 1 or UE 2, using weak ourrent. 
Daily treatment is to be undertaken morning and 
evening, applying medium strength current; treat, 
each for 5 minutes eaoh time, upper and lower parts 
of the body with the electrode UK 1 or UE 2,caking 
strong strokes tcrcmrds the heart. 

NEURALGIA consists in very violent painful attacks 
confined to the parts around one or a few nerves. 
Radiate, in addition to tho seat of the pain brow and 
tcmplos with the eloctrode UE 1 or UB 2, the neck 
region and nape with the neck electrode, head and 
occipitus with tho comb olectrode; current weak to 
medium, duration 5 minutes, twico daily. 

FACE-ACHE arises ofton with gout-seed, or in con- 
eequenco of load poisoning, eto. Treatment twico 
daily with tho elootrodo UE 1 or UE 2; for the first 
3 days with weak, and than with medium, current; 
five minutes eaoh time. Continue the treatment aftor 
the disappearance of tho pain for a further 14 days, 
and, as a precaution, repeat frequently. 
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m the CHEST. Chest pains may be not only a 
Sequence of diseases of the pleura, lungs, and 
» but nay also arise as an independent form of 
:gia. Should the trouble prove obstinate, con- 
Jpation must be sought from a doctor. Radiation of 
^^^^^tainful part with the surfaoe or condenser eleo- 
I trode (UE1 or UE 2) twice daily for 6 minutes, with 
Isedium current. 

UJKEAOC, SCIATICA. Neuralgia of the hip-nerves is a 
very troublesor.o complaint. Fain often increases 
during attacks to an almost unbearable intensity, and 
I spreads usually downwards from the seat. Radiate 
twloo daily for 5 minutes with the condenser (UE 2) 
with US 1 along the painful nerve from below up- 
using, first medium, and then strong ourrent; 
Itfter a few days, current as strong us possible. 



PARALYSIS. In this affliction, high-frequency treat¬ 
ment is upplled purely looally and hus proved very 
©ffeotive. Except face-paralysis, all forme of para¬ 
lysis arc treated similarly. Apply medium current, 
and after becoming accustomed to it, allow consider¬ 
able sparking. Apply twioe daily the surface (UE 1) 
or condenser electrode (UB 2), and on a third occasion 
each day the massage-roller. Alternately use UE 36. 
Preferably treat only twioe daily, for not more than 
seven minutes. 

PARALYSIS OF FACB-LUSCLES. Symptoms of paralysis on 
a portion of the face muscles are not infrequent. Host 
frequently they are caused by catching cold, or by a 
draught. Treatment for 6 minutes, with the electrode 
UE 1 or UE 2; modiura current. 

SPASMS. These are involuntary movements of the 
muscles. There are two kinds of spasms: those in which 
there are twitchings, and those in which the musole 
rersains stiff for some time in a state of tension. 

Use the electrode UE 1 or UE 2 for 5 ainutos twice 
dfcily. 
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CRAMP OP THE FACE-MUSCLES occurs generally as an 
attaok in the form of sudden, sharp twitohings. When 
free of attaok, the froodom of movement of the 
muscles is coxnplotoly normal. Radiate the side 
affected with tho olectrode UK 1 or UE 2 twice daily 
for 5 minutes, with medium current. 

LOCK-JAVf is usually the result of cramp of the 
casticatory muscles. During the attaok, radiate with 
the electrode UB 1, UB 66 or UE 60 the part of the 
cheek near the ear, using strong current; 
during 4-6 minutes. 

HICCOUGH. This is the consoquenoe of a diphragEratic 
spasm. During the attack radiate with the electrode 
UE 1 or UB 2 during 5-6 minutes, with medium 
curront. Troat tho lower part of the oheot. This 
treatment is also to be undertaken for spasmodic 
yawning, laughing, weeping, and screaming. 

REMAINING SPASMODIC AFPBCTIOHS are similarly 
treated by radiation with the surface (UB 1) or 
condenser electrode (UB 2) or with UE 11, in closo 
contact vrtth tho skin, applying medium current for 
6-7 minutes, irrespective of the duration of the 
spasm. 


3. Diseases of the digostivo organs. 

The correct working of tho digestive processes 
io ossontial for tho c/iintenance of heaLth. 111- 
hoalth in one of the digestive organs is nevor long 
restricted to itself. Whenever any dornng©r*ent ex¬ 
ists in the disintegration, utilisation, or movement 
of the food consumed, it soon affects the whole body. 
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^orders inside the oral cavity. 


BRH1TIS. To oleanoe the mucous membrane and ra¬ 
the coating rinse the mouth hourly with lukewarm 
. After rinsing, treatment with eleotrodes 
M UE 4, UE 23 alternately, twice daily for 3-1 

08 . • 

FSK, confined almost entirely to infants, consists 
grass-shr.ped vesicles of fungi on the lining mem- 
of the mouth. Onoe a day for 3 minutos external 
pressure with the insulated neck electrode on the floor 
of the mouth, with very weak current. (UE 1 or UE 2 
twice daily for 2-3 minutes). 



GLOSSITIS. The tongue swells up, is painful, the 
general health is upset, and usually there is feverish¬ 
ness. Treat with the olcctrod© UE 23 twioe daily for 
2-3 minutes with very weak current. In addition, 
you may use once a day for 4 minutes the insulated 
nock eleotrode externally against the floor of the 
mouth, using medium current. 

MUMPS. This inflananation 
of the parotid gland, 
popularly described under 
the most varied names, 
is particularly rife in 
damp, cool weather, 
especially in Spring and 
Autumn. Treat for 6-7 
minutos twice daily 
with the eleotrode UB 1 
or UE 2, and UE 4 alter¬ 
nately, Current weak to 
medium. 



High-frequency in 
child-nursing. 

Treatment of the spine with 
thf> spinal electrode. 


TEETH TROUBLE. The treat¬ 
ment of teeth troubles 
is, of course, a matter 
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for tho specialist, and the treatment necessary 
should nover be put off. In the caso of pain 
arising suddonly, we possess an excellent moans 
of alleviation in high-frequency treatment. 

Radiate tho painful spot externally with tho 
surface olectrodo UB 1 for 5-6 minutes, with 
weak current. Internally use tho electrode UB 54, 

65, 66, 57, 58, 59 or 60 twice daily for 2 minutos. 
For inflammation of the gums or the alveolar 
membrane use the insulated tooth-gum clcctrodo. 

Before treatment, clean teeth with toothpaste or 
chalk precipitate and rinso out tho south thorough¬ 
ly. 


Disorders of tho neok and throat. 

In the book of the oral cavity and in the 
pharynx there lie organs consisting principally 
of ganglion-like tissue. As the "lymphatic 
circle’’ they cover the whole inner surface of 
the throat. 

THROAT CATARRH. The acute form is distinguished 
from tho chronio by the greater redness, cvrelling, 
and secretion of the mucous lining. Beforo treat¬ 
ment with high-froquency, f^rglc with lukewarm 
water to which a pinch of salt por glass has beon 
added. Treat 2 or 3 timos daily according to tho 
severity of the symptoms. Apply externally the 
electrode UE 1 or UE 4 for 4 minutes daily and 
uso internally the electrode UE 23. Medium curront. 

70X8ZLITIS. The simplest form of tonsilitis is 
the catarrhal, which is similar in character to 
throat catarrh and is to be treated like the 
■latter. More serious is the course of purulent 
tonsilitis, and the doctor should be called in. 
High-frequency treatment serves to relieve the 
■pain during the violent process of the inflammation 
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*nd to oxpodite the complete cure. Radiate from the 
outside* floor-of mouth and neck with the electrode 
tre 1 and UE 4 alternately, and use internally the 
electrode UB 23, twice daily for 4-5 minutes, with 
very woak current. 

GOITRE. Treat the sick part with the electrode UB 1 
or UB 2; indirect massage of the nook. Use also the 
electrode UB 4 oxteraally, twice daily for 6 minutes. 


Stor»ch Disorders. 

In cases of disorders of the functions of the 
stomach, it is essential to pay special attention to 
diet. It is impossible to give here advice of general 
applicability. A siok stomach must be given the ut¬ 
most possible care. Tako very little liquid; avoid 
cold and alcoholio beverages, tobacco, stimulants such 
as ooffee, popper, etc. Unstlmulating mixed fare, 
vegotablos and fruit, are good. 

ACUTE STGilACH CATARRH. The chief symptoms of acute 
stomach catarrh arc nausea and loss of appetito, often 
accompanied by vomiting. Tho high-frequency treatment 
must be undertaker, in conjunction with dieting. 

Radiate twico daily for 6 minutes the region of tho 
stomach the olectrode UE 1 or UE 2 with cap, turning 
on first weak current and gradually increasing to 
modlum strength, and afterwards treat for 3 minutes 
oaoh the back and abdomen. (UE 33). 

CHRONIC STOMACH CATARRH. Chronic stomach catarrh de¬ 
velops frora the aouto Torn if tho latter is negleoted, 
or it arises very gradually as a consequence of 
frequent use of alcohol, tobacco, etc. Treatment 
consists of strict observance of the above-mentioned 
general advice on diet. High-frequency treatment as 
for aouto stomach catarrh. 


(C) Jeff Behary 2019 


36 




24 


STOLACH DEBILITY, a condition in which the stotrach 
is permanently dilated on account of the diminution 
of the astrictive power of its musoul&r strata. 
Radiate with the eleotrode UB 1 or UE 2 twice dally 
for 6 minutes, stoesaoh and back alternately. 

NERVOUS DEPRESSION OP THE STOMACH. This is general¬ 
ly a form of difficult or retarded digestion. Usual¬ 
ly, in addition to the indigestion, there are evid¬ 
ences of participation of the nervous system in the 
matter, so that nervous disorder nay be suspected. 
Nevertheless, the treatment should be in accordance 
with the general advice for stomach trouble, arxl 
furthermore that given for nerve weakness. Radiate 
with tho eloctrode UE 1 or UE 2 twice daily for 6 
minutes, stomach and back alternately. Continue 
this for some time. 

STOt-ACH CRAMP takes the form of attacks of sting¬ 
ing, cutting pains in the region of the stotach. The 
cause can generally be traced to nerve trouble, 
anemia, or female disorders • On an attack, im¬ 
mediately radiate the stomach region with the elec¬ 
trode UE 1 for 6 minutes, at first with weak current, 
and after 3 minutes with medium current. Then treat 
for some time by radiating with the eleotrode UE 1 
or UE 2 twice daily for 6 minutes, stomach and back 
alternately, 

GASTRIC ULCER. In longstanding or difficult cases, 
the calling in of medical advice should not be put 
off. In any case, high-frequency treatment is to 
be recommended in addition to the special stomach 
treatment ordered. Radiate back and stomach region 
twice daily for 7 minutes with the eloctrode UE 1 or 
UE 2, with cap, using only weak current. 


(C) Jeff Behary 2019 


37 


26 



stinal diseases. 


Disorders of the intestinal canal are not con¬ 
fined in their effoots to the organ offooted, but 
rather, tho alterod course of the digestive procossoo 
caused by intestinal trouble soon becomes evident 
throughout the whole of the body. 


ACUTE DJTESTIKAL CATARRH. The cause lies mainly in 
unwholesome constituency of tho food consumed. For 
troatment, we recommend the use of an enema and a 
period of fasting. Begin incodiate high-frequency 
treatment. If attacks of pain are particularly severo, 
treat tirioo a day for 7 minutes, the whole surface 
of the abdomen with tho cloctrode UE 1 or UE 2. Other¬ 
wise treat externally with the eleotrode UE 1 or UE 2 
for 6-6 minutes, and internally with the olootrodo 
UE 33 for 3 minutes twice daily. Current to bo 
medium strength. 


n:t:r* 


>KIC INTESTIHAL CATARRH. Chronio intestinal 
catarrh may remain after aoute oatarrh has died away, 

or it may develop as a 


result of froquent ir¬ 
ritation of the intostin- 
al mucous lining.Rogulato 
mode of life, and diet; 
in the morning, before a 
moal, and in the evening 
after a meal, take a cup 
of hot pepperxnint-toa. 

The high-frequency treat¬ 
ment is to bo applied to 
the abdomen twice a day 
for 5-6 minutos,using 
externally tho eleotrode 
UE 1 or UE 2. Internally 
radiate with the eleo¬ 
trode UE 33 for 3 minutes 
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twice daily, using medium current. 

COLIC (abdominal pains occurring in attaoksj gener¬ 
ally they are particularly sharp in the neighbour¬ 
hood of the navel). The causes aro, on the whole, 
the same as in acute intestinal catarrh. Treatment 
by injection of tepid oamomilo ( about 86° Pahr.) 
by means of the enema, followod iamnediutely by high- 
frequency treatment. At each attaok treat the pain¬ 
ful part for about 5 minutes with the massage- 
roller, with medium current. Then treat for some 
time with the electrode UK 1 or UK 2, with oap. for 
6-7 minutos, twice daily. 

SUMMER CHOLERA (in children). As a child*s body 
has loss capacity for resistance, the causes, which 
in adults load to harmloss intestinal catarrh, may 
occasion the severe and serious illness whioh is 
tormod suroor cholera on account of its ohiof symp¬ 
toms . Treatment is so difficult and responsible that 
a doctor should at or.co be called into consultation. 
In addition, high-froquonoy treatment may be applied 
for its soothing of feet. Treat the abdomen ttfioe 
daily for 3-4 minutes with the electrode UB 1, 
using very weak curront. 

CONSTIPATION. To treat this, it is indispensable 
to stimulate tho functioning of the bowols by a diet 
abundant in vogotablos and fruit. There should be 
ample physical aotivity. Treat the abdomen twice 
• daily for 5-6 minutes with the electrode UE1 or 
UE 2; at the beginning apply weak current, making 
it stronger soon after. Furthermore, tarioo a day 
insert tho well-oiled rootum olectrodc (UK 33) into 
the bowel after it haB been emptied either naturally 
or by means of an enema, and allow woak ourrent at 
first and then medium to work for 3 minutes alto¬ 
gether. The insortion is most conveniently carried 
out when tho patient is lying on his side with lcneos 
drawn up and is breathing deeply through the open 
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mouth. 

HAEMORRHOIDS. Haemorrhoids aro knot-shaped dilatations 
of tho blood-vessels of the bowel and anus. Treatment 
to be tho some as for constipation. 


Diseases of the liver and gall-ducts. 

Diseases of the liver and gall-bladder are diffi¬ 
cult for the layman to diagnoso, and require therefore 
medioal advice. Still, as a supplementary measure, 
high-frequency treatment has invariably answered well. 
Radiate the region of tho stomach and the back twice 
daily for 5-6 minutes with tho olectrodo UE 1 or 
UE 2, applying medium current. 

JAUliDICE. Jaundioe toay easily be recognised by the 
discoloration of the white of the eye and the skin. 

The cause must bo looked for in inflaixation of the 
gall-bladder or tho intoctinal membrane, or may be 
due to obstruction of the gall-dUots from gall-etonec. 
Use indirect treatment by radiating with the electrode 
UI; 11 as well as with the electrode UE 1 twioe daily 
for 5-6 minutes. Medium current. 

G.UX-ST02IE COLIC. When gall-stones meet an obstaole 
on their way through the gall-duots, violent attacks 
of pain generally occur. High-frequency treatment 
affords rolief. Radiate with the electrode UE 1 or 
UE 2, with oap, every painful part on front and back 
for 5 - G minutes. Use at first weak current, and after 
a few minutes medium strength. 


Assimilative disorders. 

To these appertain diseases due to irregularities 
in the assimilative procosses. Their treatment must 
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consequently first of all consist in eliminating 
disorders in the body. 

OBESITY. Obesity nay bo duo to disorders not easily 
diagnosod. It often arisos on account of rich 
feeding, and specially through taking excessive 
liquid nourishment along with insufficient physical 
activity. High-frequonoy treatment cannot be suc¬ 
cessful if such a modo of living continues, but in 
conjunction with a thorough change of manner of 
life is of great value. Troat twice a day for 6-7 
minutes with the mussago-roller, applying medium to 
strong current; radiate the abdomen especially. Ueo 
the eleotrode UK 1 or UE 7 for the treatment under 
the neok. It might also be advisable to spark- 
radiate the whole body every third day, C3pooially 
stomach and back with the eleotrode UE 1. If thcro 
is heart weakness, it might also be necossary to 
radiate the region of tho hoart once a day with the 
heart spiral. Occasional charging with tho motal 
electrode. 

GOUT. Troatmont of gout must likewise be very 
thorough and cannot be carried out without advioc. 

In very painful attacks, however, high-frequency 
treatment affords wonderful help. The high-frequency 
treatment is applied to tho joint and the parts 
around. Radiate the skin strongly with the eleotrode 
UE 1 or UE 2 for about 5-6 minutes daily; the 
second time use the oloctrode UDE 102, also for 
5-6 minutes. One© or twice a week radiate the 
whole body, using medium current. 

DIABETES. This disorder of tho saocharine assimila¬ 
tion, sometimes of minor, at other times of greater, 
significance, requiros immediate professional treat¬ 
ment. Often there is troublesome pruritus, which is 
very agreeably alleviated by high-frequency treat¬ 
ment, Treat the itching parts for 6-7 minutes 
twice daily with the electrode UE 1 or UE 2, using 
medium current. 
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6. Dieorderc of the breathing organs. 

Ailments of the air-passages frequently receive 
too little attention and then lead to head-pressure 
and hoadaohe and other troublesome symptoms injurious 

to health. 

VASAL CATARRH is catarrhal inflammation of the mucous 
membrane of the nose. About tirioe a day radiato with 
the surface electrode (L\2 1) over the bridge and root 
of the noeo and the brewr, each time for 5-6 minut©3 
with medium current. Then introduce the nose elec¬ 
trode, well oiled, into the nose, and allow weak 
current to aot directly upon the mucous lining twice 
daily for 3 minutes. Inhalation would also be ad¬ 
visable. 


HAY-FKVER occurs only at the time of grass pollina¬ 
tion. High-frequency treatment as for ordinary nasal 
catarrh. In onicr to inoroaso future capacity for 
resisting this unpleasant ailment, undertake twice a 
day regular treatment, as above, of the nasal membrane 
with the insulated nose electrode (UE 11). 

NOSE BLEEDING. If nose bleeding is of frequent oc¬ 
currence, undertake regular high-frequency treatment. 
Radiate tho face with the electrode UE 1 and with the 
oleotrodo UE 7 on tho neok, for 3-4 minutes twice 
daily. Use medium current. During the bleeding bend 
the hood backwards and radiate nape of neck and the 
shoulder. 

ACUTE CATARRH of the LARYNGEAL ARTERY manifests it¬ 
self by tho voioe becoming suddenly husky or hoarse, 
often quito aphonous. Treat the neok, chest, add 
back with the neck and condensor olootrode (UB 2) for 
5-8 minutes twice daily with medium current. For 
this ailment, still further good servioe is rendered 
by the ozone-inhaler: 8 inhalations twice a day. 
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CHRONIC CATARRH OF THE LARYNGEAL ARTERY. Tho chronic 
form shews itself by a feeling of drynoos and by a 
tickling in the neck. Treatmont as for aoute catarrh. 

ACUTE BRONCHIAL CATARRH 
is alioost always uocoo- 
paniod by a rise in 
temperature. Prolonged 
irritating cough and 
expectoration ooour in¬ 
creasingly. Radiate ohest 
and back with the elec¬ 
trode TJE 1 or TJE 2 twice 
daily for 6 ninutos with 
medium current; in ad¬ 
dition, 10 inhalations 
twice daily of ozone- 
inhalation. Tho inhala¬ 
tion treatment has a 
particularly beneficial 
effect upon tho oourse 
of this ailment. Stronger 
treatment: radiate the 
neck with the neck-elec¬ 
trode and plaoo tho in¬ 
halation eleotrodo con¬ 
veniently near. Breathe 


CHRONIC BRONCHIAL CATARRH may be rccognicod by 
longstanding o 0 ugh irritation, beginning generally 
in the oarly morning, but also occurring when there 
is a rapid ohange in tho temperaturo of tho air. 
Treatment as for ucute catarrh. 

INFLUENZA. This ailment, which occurs in the most 
varied forms, may bo advantagoously combated by 
high-frequency. Treat forehead, temples, and cere¬ 
bellum by gentle radiation with the eurfac© oloo- 
troda (UB 1). Indirect radiation is also very useful. 



tho Spiral Elootrodo 
for heart trouble or 
after exertion in sport. 

in with the mouth. 
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Use the electrodo UE 11 for the indirect treatment 
f*rloe daily for 4-5 minutes. Aft a secondary treat- 
xcont, radiate trunk and legs. 

ASliSiA. Attacks of difficult breathing. They uriso 
through spasmodic contractions of the bronchial 
muscles, and occur mostly at night. During the attack 
place tho condenser electrode (UE 2) on tho chest, 
the back and the lungs and allow weak current to act 
for 6-6 minutes. After this, you nay treat for a 
further 6 minutes nock and back with the eurfaco 
electrode (UE 1), using medium current. For this 
complaint ozone-inhalation is also very effcctivo; 
begin with 3 inhalations, increasing daily up to 10 
(not more). Do not givo up the troatmont when free 
of attacks: radiate chest, back and abdomen for 5 
minutes with tho surface or condenser olectrode. 

SWOLLEN GLA1JDS. Diroct radiation of the glands with 
the surface electrode (UE 1) for a few minutes, with 
medium current. You may also use the eleotrode UE 4 
and for internal treatment tho eleotrode UE 23 twice 
daily for 4-6 minutes. 


6. Diseases of the heart and blood-vessels. 

As the hoart provides for the oirculation of the 
blood within tho body, heart trouble is not confined 
to itoolf, but also soon leads to disorders of a 
general character. 

DISORDER OF THE CARDIAC MUSCLES. Impaired blood- 
circulation due to failure of the heart’s functioning. 
Radiate twice daily with the electrode UE 1 or UE 8 
for 4 - 6 minutes, using weak curront, and once with 
the massage roller. 

OVERSTRAIN AND WEAKNESS OF THE HEART. Troat the heart 
region for 6 minutes with tho electrode UE 8, using 
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weak current; after this, radiate from the foot or 
tho pelvis up to the heart once or twioe a day for 
5 minutes with the surface (UB 1 ) cr condonser 
eleotrode (UE 2), with Qodium current. 

NERVOUS URART-DISORDER (HEART NEUROSIS). The treat¬ 
ment is fundamentally that of the nervous condition; 
but the advice applicable to heart diseases in 
general must also be borne in mind. High-frequency 
treatment as for heart weakness, and in ad’ition 
occasional charging for 2 or 3 minutes with weak 
current. 

HARDENING OP THE ARTERIES Is a sipi of age, which, 
though it cannot be arrested, may be postponed. 

Mannor of life should be extremely temperate, bowol 
functions regular; constant use of aloohol, tobacco, 
coffee, oto. to be given up. Radiate once a day for 
5 minutes with the surface or condenser elcotrodo 
the whole body, front and back, always towards tho 
‘heart; furthor, occasional charging for 2 or 3 
minutes. 

VARICOSE VEINS: these are veins in tho legs which 
are distended, stand out bluish, generally tortuous, 
caused by obstructed blood circulation. Radiate twice 
daily for 6-7 minutes with the eleotrode UB 1 or 
UE 2, with oap, using medium current. Later on, with 
the condenser eleotrode and massage roller. 

BAD LEGS. Treatment as for varicose veins and 
horpotic eruptions. 
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7 . Anoniu and Chlorosis. 

In anemia and chlorosis tho chief factor is the 
considerable diminution in the quantity of the red 
colouring matter in the blood, Tho main onuses are 
unsuitable food and lack of air and sunshine. 
Obviously, treatment oust first of all give attention 
to both these points. High-frequency treatment to 
be applied generally. Radiate tho body 3 times 
daily with the surface electrodo (UE 1): the uppor 
part of the body the first time, the second timo the 
lower part; the third time treat the wholo body with 
the cassage roller. In addition, ozone-inhalation 
every second day for J to ^ minuto, and occasional 
oharging of the whole body for 2 to 3 minutes. 


8 . Affections of the urinary organs. 

Thoeo diseases usually develop slowly and have a 
lingering course; at the outset, they cause only 
slight general discomfort, suoh that the sufferer 
ie unaware of urinary disorder. 

IOTUB&'ATION OF THE KIDNEYS. This is to be regarded 
as eerious, and a doctor should bo consulted. The 
process of recovery con be materially accelerated by 
high-frequency. Preat twice daily the leaver parts 
of tho back with tho surface electrode ( UE 1 ), 
later on with the condonsor ( UE 2 ), oaoh tine for 
about 5-6 minutes, current at first medium, later 
strong. Or indirect treatment (massage) of the kidney 
area, in conjunction with radiation with the conden¬ 
ser (with cap), 

KIDNEY" STONES, the presence of which is first ou- 
opootod when thore is a sudden attack of kidney colic. 
Consult a doctor. Isznedlate high-frequency application 
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for relief of tho pain. Radiate especially the 

painftd kidney area 
with tho surface 
electrode ( UE 1 ), 
and then also the 
wholo of the sido of 
tho abdotaen as far ac 
tho groin for at least 
9 minutes, using 
mediur current. 

RETENTION OP URINE: 
inability to pass 
urine. Immodiato aid 
is indisponsablo; 
henoo tho dootor must 
bo oonsulted. High- 
frequency treatment 
ic best undertaken 
with the condenser 
Radiation of the Kidney eloctrode ( UE 2 ). 

urea. Place it in the 

region of nhe bladdor 
and troat with weak 

current for about 11 minutes. 

BLADDER-W rIAKHKSS; BRD-WETTING. In order to streng¬ 
then the membrane of tho bladder, the latter must 
temporarily bo spared, and the flow of liquid to it 
must be limited to the utmost. Treat twice daily 
for 9 minutes with the massage-roller, using weak 
current in tho first few days, and then medium 
strength. After emptying the bladder, move tho 
electrode to and fro in the bladder area, massaging 
vigorously. 
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9. Skin and Hair offcotiona. 

In tho case of long-standing skin disorders, a 
diot scanty in neat nust bo adopted and regular 
high-frequency skdn-na3sagc. Radiate with the elec¬ 
trodes UE 1 and UE 16 once or twice daily for 6-6 
minutos. 

SKIN IKi^JRITIES (Blackheads, pimples, etc.). See 
under Beauty-cult*ire. 

SKIN DISFIGUR&IENTS (Freckles, moles, corns, eto.) 
See under Beauty-culture. 

BOILS. By boils we neon acute inflammation of the 
glands of the skin and hair-fcllicles. Should 
Humorous boils constantly ariso, then we speak of 
a FURUNCLE; should several bolls close together 
overflow into each other, then wc have a CARBUNCLE. 

In such oases, medical advice should at onoe be 
sought. High-frequency treatment is undertaken in 
the immediate neighbourhood of the boil twice dally 
with tho surface electrode ( UE 1 ) or with the 
eloctrodo UB 2 or UE 3. Uork round the boil for 
about 8 minutos, applying mild to medium current. 
Continue this treatment until the boil has come to 
a head. Generally it will not develop so far, but 
if it does, it can then be opened. Do this with 
tho oautory electrode, placing its wire-point about 
l/20 in. awuy from the yollcwish hoad of the gather¬ 
ing; then let the sparks act upon this for a very 
short period. This causes tho boil to open and the 
pus begins to flow out. The operation must be 
entirely sterile. 

ECZB4A, HERPES, PRURITUS. In radiating skin-diseases, 
it is necessary to wrap the surface electrode in a 
piece of clean linen, so as to obtain slight figur¬ 
ation and to impart ample ozono to the skin. A frooh 
linen cloth must be used for every radiation. Apply 
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weak current. Uae tho electrodes UB 1 or UK 2, 
and tho electrodes UB 17 and 17A for 4-6 minutes 
twice a day. 

SWELLINGS. Heal tho blood by moans of ozone - in¬ 
halation, in oonjunotion with radiation of tho 
region around tho affected parts with the surface 
or condenser electrode ( UE 1 or UE 2 ), two or 
three times daily for 5-8 minutes with medium 
current. 

ULCERS. Treat as for Boils. 

ERYTHEMA. Soo under Beauty-culture. 

COLD FEET are indications and manifestations of 
illnesses of various kinds. To aohieve a more 
vigorous blood circulation, radiato logs and feot 
energetically with tho electrode UE 1 or UE 2, with 
cap, for 6 minutes twice a day. 

WOUNDS AND INFLAMMATION ARISING FROM THIN can be 
favourably affooted by high-frequency. Apply the 
cloctrodo UE 1 or UE 2, with cap, for 6 minutes 
twico daily. 

CHILBLAINS. Radiate the swollen parts twice a day 
for 4-6 minutes with tho elco^rode UE 1 or UE 2, 
using medium current. After-treatment with the 
massage-roller. 

ALOPECIA, DANDHJFF. Sec under Beauty-culture. 
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10. Eye and Ear affections. 

It will bo obvious that the dia&iosic and treat¬ 
ment of such important organs of sense as eyes and 
oars cannot be undertaken by the layman. Still, thore 
are often discomforts present which may be alleviated 
and cured by high-frequency treatment. 

INFLAMMATION OF TH l IT SLID. Carefully bathe the eye 
several timeo a day with lukewarm camomile-toa. High- 
frequency treatment: Once or twice daily with the 
electrode UB 18 for 2-3 minutes, using mild current. 

SIY. Plaoo overnight on the sty a handkerchief damped 
in cnmomilo-tea. Apply high-frequency treatment with 
the electrode UE 18 twice daily for 2 to 3 minutes, 
using weak current, or treat with the cautery elec¬ 
trode. 

CATARRH OF THE CONOJNCTIVA. The eye is very red, 
waters copiously, often emits matter. High-frequency 
treatment; twlco daily for 4 minutes with the electrode 
UE 18, using woak current. 

EAR TROUBLES. To bo treated by a spocialist. High- 
froqucncy treatment as supplementary to the neoessary 
moasuros prescribed. Uso externally tho olectrode UB 1 
or UE 2 for 6-6 minutes, twice a day. Intomally 
uso tho cloctrodo UE 21, by carefully inserting it 
into the auditory canal and applying woak current. 

Twice daily for 2-3 minutes. 

• 

BOILS IN AUDITOR! CANAL. Boils in auditory canal 
are very painful. High-frequency treatment twice or 
three times a day. Treat with the car eleotrodo for 
3 minutes oaoh time, using weak current. 

SEXUAL DEBILITY, IT'POTSHCE. Radiate the sexual organs 
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for about 6 minutes with the surface (UB 1) or ponis 
electrode UE 12, beginning with mild current and 
gradually increasing. In the caao of a fecale 
pationt, radiato tho abdomen with the surface olcc- 
trodo and for internal treatment use the vaginal 
electrode UE 26, the treatment to be applied by tho 
dootor. 


HIGH - FREQUENCY AS AN AID TO BEAUTY - CULTURE . 


T/ith the aid of high-frequency application, 
beauty culture can make extraordinary progress, as 
well-tried results have already shewn. Treatment 
oonsists principally in general attention to the 
skin, especially that of the face, eyes and hair. 



The value of skin cult¬ 
ure for the maintenance 
of the health of the body 
was already known to the 
ancients, for they devot- 
cd attention to thorough 
care of the skin, es¬ 
pecially by exposing the 
body to the natural re¬ 
quirements for health, 
viz., air, light and sun¬ 
shine. Stimulation of skin 
functions means for the 
body reliof for the lungs, 
relief for the kidneys, 
better regulation of blood 
circulation, stimulus to 
increased formation of 
blood, strengthening of the 
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prooosscs of assimilation, and finally increased eli¬ 
mination of digestive by-products* 

Make & habit of regularly treating the whole of 
the surface of tho skin for about 3-4 minutoc 
twice daily with the eleotrode UE 1. Por this, supply 
the eleotrode frith medium-strength ourrent and with 
it stroke downwards towards the heart. For very loose 
muscles, use the massage-roller, which must be firm¬ 
ly pressed on. In bad weather and ir. the cool season 
this treatment should be undertaken twice a day. 

UNHEALTHY SKIN. Pood to be dieted; air and sun baths; 
in winter, vapour baths. Radiate the whole of the 
unhealthy skin region and its immediate neighbourhood 
twice daily for 4-5 minutes with the electrodo UE 1, 
using weak current, but for skin marked with scars, 
ourrent should be medium to strong. In addition, 
purely local treatment with the cautery electrode. 

LINES AND WRINKLES on the face are not always signs 
of ago. Radiate tho faoe from the chin upwards, to 
right and left, onoo daily for b - 6 minutes with 
the electrode UE 1. Continuo this for ono week. Then 
radiate once daily with the eleotrodeo UE 17 and 
UE 17A for 3-4 minutes. High-frequency massage 
tightens and smooths tho skin. 

4 

FRECKLES, HOLES. These ore irregular agglomerations 
of the skin pi events. FRECKLES are the size of 
lentils, dark, and do not stand out on the skin. 

MOLES project more or less beyond the upper sur¬ 
face of the skin and have a light or dark brown 
appoaranoe. Troat with the cautery eleotrode for 
a few seconds, using medium ourront, until grad¬ 
ually the places turn white. 

SCARS AND PROUD FLESH. Treat as abovo. 
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WARTS. Treatment as above, but only until the 
wart turns whito on the top. Longer radiation 
serves no purpose and may only oause pain. The 
application of the electrode UE 15 should not 
last longer than 1 - 2 minutes, onoe a day. 

The wart will get dry and come off. 

CORNS. Treat as above. Using mild current, 
spark the com only until it beoomes whito on 
top. Treat very cautiously. 

CARE OF THE ETES. For eye-treatment, bathe 
the eyes with lukewarm oomomile at night. Then 
treat the eyos for 3-4 minutes with the elec¬ 
trodes UE 1 and UE 17, once or twioe a day. Apply 
weak current. 

HAIR-TREATMENT is to bo undertaken daily with 
the oomb-elootrode UE 6 for 2-3 minutes. 

Use the electrode UE 11 for indireot treatment. 
Radiation with weak current. Furthermore, give 
air and light froo access to the hair, wash 
the latter weekly with good tarsoap, afterwards 
massaging the scalp for a few minutes with 
damp finger-tips. 

ALOPECIA, DANDRUFF. Where there ie considerable 
formation of dandruff, which is usually followed 
by falling hair, it is desirable to obtain the 
utmost possible oirculatlon of blood to the 
roots. High-froquonoy treatment is admirably 
suited for this purpose. Radiate the scalp 
twico a day for 4 minutes, with the comb eloo- 
trode, applying medium current. 

A WELL DEVELOPED FIRM DUST undoubtedly forms 
port of tho idoal conception of feminine beauty. 

A course of high-frequency treatment carried out 
with this aim in view, oan be of sorvioe in oases 
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where Dame Nature has been scr.crwhat niggardly. Start 
with circular radiation around the breasts with the 
skin-surface electrode, using weak current. At the 
outset, radiate each breast for about 6 minutes, in¬ 
creasing lator to 8 minutes. Keep the eleotrodo in 
constant close contact with the skin, but do not 
touch the nipples. After this preliminary treatment, 
place tho hollow-shaped breast-developer electrode 
UB 9 over the breast and let the current quietly aot 
on the latter for about 1 minute. 

AFTER SHAVING. In conclusion, let us refer to the 
application of high-frequency after shaving. In order 
to give a soothing effect to the smarting and tight¬ 
ness of the skin often experienced after shaving, dry 
the skin completely and apply the skin-surface eleo- 
trode lightly to it. The smarting of the skin will 
soon subside. The production of ofone occasioned by 
the treatment will also havo a disinfecting effeot 
upon the skin. Further, in cuts, the bleeding can be 
immediately stopped by sparking with the electrode: 
this causes the blood to clot at onco. 
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ELECTRODES AND THE CARE OP THEN. 

Eleotrodes are vuouum-tubes which consist of a 
variously-sided, hollow glass body, shaped to cor¬ 
respond with the particular purposo for which it 
is used. The hollow space in the glass has beon 
sufficiently pumped free of air for the vacuum to 
provide the best oonduotivity for the oloctrio 
curront. When the apparatus is adjusted the current 
is conducted through weak gas which is enclosed in 
the hollow glass, and by this moans the otherwise 
vory hard effect of tho high-frequency current is 
toned down to correspond with the adjustment of the 
current. The passage of the electric current through 
the weak gas is indicated by a strong chow of light, 
which may vary according to the height of tho vacuum 
and the kind of gas enolosed in the eleotrode. 

Cleansing of the electrodes. 

The oleanslng of the eleotrodes after use must 
be carefully and regularly undertaken. Generally 
it will suffice to rinse the eleotrodes each time 
with lukewarm water and leave to dry in the air. 

In addition, it is advisable to oleanse with 
methylated spiiit every seoond day. In the case 
of skin affections, wounds, and infectious dis¬ 
eases, regular cleansing with methylated spirit 
is essential. Lysol may, of course, also be used. 

NEON-Eleotrodes. As already mentioned, there are 
eleotrodes filled with neon-gas, whioh lights up 
red when the current passes through. These elec¬ 
trodes, used with woak current, have a strikingly 
mild radiation, so that in oases of* itching, eto. 
they may bo appliod with particular advantage. 7/ith 
stronger adjustment, however, they produce a very 
intensive curront. As is well known, the oleotrio 
current finds in these neon-electrodes much greater 
conductivity than in the vucuum oleotrodes. 
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LIST OP ELECTRODES 


TJK 29 

Haemorrhoid 

Blectrodo, 


ere 

diameter _JL 

io. To, no in. 


o 


UE 33 


Rectal Dilator, dia 



<SZC 


ttotor T$ ’TO 

for simultaneous treatment 


of internal and 
external haom. 




UE 8 

Spiral Heart 
Electrode 



UE 9 

Chost Developer 
Electrode, concave shape 



UE 13 

Cataphorio Electrodo, with 
aporturo for insertion of 
cotton-wool steeped in 

nodicament 
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TJK 23 

Throat Elootrode, 
insulated 



UE 11 

fe— fl gyg J Glass Saturator for 

indirect treatment 


<S=I 



UB 12 

Tonis Bleotrode 





UE 26 

Vagina Bleotrode 


UE 28 

Vagina Electrode, 
insuluted, with 
perforation and 
with mouthpiece 
for bellcer 
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UE 16 

Eyelid El go trode 


46 



UB 18 

Eyo Electrode, single 





UE 16 

Cautery Electrode, for 
removing warts, etc. 



UE 20 

Nose Electrode, 
insulated 






UE 21 

Ear Electrode, 

insulated 
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<^ZC 



UE 51 

Bontal Blectrodo, with 
flat top, for Intro¬ 
duction of ohemical 
solutions 



UB 57 

Cataphorio Sleotrodo for 
Dentists 



UB 56 

Dental Electrode, pointed 
shape, for treatment of 
abscossfts 


UE 58 

fe —K _ja; - Bleotrode for treatment 

of front gums 



UB 60 

Blectrodo for internal 
treatment of gums of jaw 


(C) Jeff Behary 2019 


59 


















47 


UE 43 

Passage Holler 



UB 41 
Ozone 

Inhaler with 
spray 



UE 36 

Norvo Brush <501 1 - " ~ 


Tost Tub© UE 0 

cn-c p 


% 
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UK 1 

Surface Electrode 





UE 2 

Condoncer Electrode, for 
special treatment of 
rheumatism, eto# 

UE 4 

Neck and Nape Electrode, 
for external treatment 



UE 6 

Comb Electrode, for onre 
of hair and treatment of 
scalp 

UK 7 

Spinal - Electrode 
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APPENDIX. 

WHITLOW is a popular torn appliod to all inflammations 
"of the deep-seated tissuos in tho fingers, whether the 
structure offootod Ho tho root of tho nail, tho pulp of 
tho finger-point, tho sheaths of tho tendons that run 
along tho back and front of tho fingors, or the bones. 

Symptoms aro a throbbing pain in on© of the 
fingers, later swelling and rodross round the root of 
tho nnil or in front of tho finger, in severer forms 
the whole hand becomes swollen, tho glands in the unn- 
pits onlargo, thoro is gonoral foverishnoss and symptoms 
of blood-poisoning may appear, When tho tondon-shoath 
becomes inflamed, the tendon may be destroyed. Warm 
fomentations o.g. of bornoio lint, and an opening through 
tho tough skin form the proper line of troatmont. Itadlato 
twice duily for 4-6 minutes with the electrode UE 1. 

CONSTIPATION is a ehronio condition ir. whioh the bowels 
aro opone^T too soldoo or inoompletoly, This must bo 
carefully distinguished from acuto obstruction, a much 
noro serious condition. A constipated oondition ruy 
be caused by a dofioionoy of bile, sodontary ©mployacr.t, 
drinking *.rs.tor of a certain quality, piles, ohloronis, 
neurasthenia, somo diseases of a constitutional nature. 





Ear treatment 
vrith tho Electrode 

UE 21. 
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e.g, diabetes eto. mechanical obstruction by undigested 
remnants and other local causes. When the condition 
has become habitual, the whole digestion is thrown out 
of gear. The other bodily funotions become irpaired 
also, so that bloodlessnecs, headuohe, debility, loss 
of memory and tendency to apoplexy are all comcon oo- 
ourrcncos. The diet is of vital importance. Treat 
with eloctrodc US 1 on abdomen for 6-6 minutes twioe 
daily, and with electrode CE 33 in rootum for 3 minutes 
twioe daily. 

NEURALGIA . In its strict sense it means the existence 
of pain fr. some portion or throughout the whole of the 
distribution of a sensory nerve without any distinctly 
rooo^iizablc structural change in tho nervo or norvo 
centres. This strict definition ha*ovor would not be 
applicable to a large number of oases of nerve pair., 
which in irony instances is connected with pressure on, 
or inflaimnation of the nervo. Hence the word is 
generally used to indicate pain affeoting a particular 
nervo or its bronchos, whatever tho oause. 

As a rule neuralgia botokons a depressed or 
cnfooblod state of health. It often affeots the gouty 
or rheumatic. In weakened conditions of tho system 
from unsuitable or insufficient food or as a result of 
any drains upon the body, or in anaemia from any cause, 
or when oortain disease poisons aro present, it is com¬ 
mon for neuralgia to come on. Further any strain upon 
the nervous system, such as overwork or anxiety, is a 
powerful predisposing cause. Among the exiting causes 
of an attack of Neuralgia by far the roost oonmon is ex¬ 
posure to oold and damp. But irritation may bo pro¬ 
duced by numerous other onuses suoh as bruising a nervo 
by blow, a decayed tooth, diseased bone, local inflarv- 
mations, or some other source of pressure upon a norvo 
trunk. Also a foroipi body when situated close to a 
norvo. Further thore arc onusos of a reflex character 
A'hich arc capable of setting up Neuralgia at a distance, 
such as intostinal or uterino dcrangomente • 
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Those oases in which, after removal of a piooe of 
nerve, inflasmatory ohangos and thickening of tho nerve- 
sheath are found, roooivc the name of NEURITIS, but as 
regards the question of pain, there is no difference 
between Neuritis and Hourr.lgin. due te other onuses, eoc- 
oept that pain caused by neuritis tends to bo continuous 
and is very difficult to treat. 

(Treat Nouritis with the electrode UE 2 -with oap 
for 4-6 minutes twice daily And apply ointment after 
that treatment.) 

One of tho most common forms of Neuralgia is 
FACIAL Neuralgia and one of tho most severe. It is 
usually confined to one side. INTERCOSTAL Neuralgia 
is a pain affecting the nerves whioh emorge fron tho 
spinal cord and run along the spaces between tho ribs 
to the front of tho body. 

SCIATICA affoots tho groat eoiatio norvo whioh emorgoe 
from tho pelvis and runs down tho back of tho thigh. 

It is also often connected with a rheumatic or gouty 
constitution. Treat with tho oleotrode TJE 2 with ©ap 



for 4-6 minutes twice 
daily and apply ointment 
aftorwards. 
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NEURITIS moans lnflanrsition offootirg a nerve or nerves 
which my bo looalisod to ono pajrt of tho body. In 
oases of LOCALISED Neuritis tho fibrous sheath of tho 
norve is usually at fault, tho actual norve-fibres boing 
only sooondarily affooted. This condition my be duo 
to inf lament ion spreading into the norve from surround¬ 
ing tissues, to oold, or to irritation by pressure on 
the nerve, and tho symptoms produced vary aooording to 
tho function of tho nerve, in the case of sensory nerves 
being usually neuralgic pain, in the oaso of not or nervos 
snore or less paralysis in the muscles to whioh tho nerves 
pass. 

In multiple Neuritis, whioh is always duo to some 
general or constitutional cause, tho nerve fibres thoxrw 
sclvos in tho small nerves degenerate and break down. 

The causo of this dogonoration may bo said, in general 
terms, to bo in every ease some poison oithcr taken 
into or produood in tho body and circulating in tho 
blood. Treat with electrode UE 2 with oap for 4-6 
minutes twioo daily and apply ointment afterrmrdc. 

ARTHRITIS means inflammation of a Joint or Joints. Tho 
chief forms are rheumatic, gouty, rheumatoid, gonorrhoeal, 
tuberculous or truumatio (due to v/ounds or injurios). 
Radiation should be appliod only in subaouto And ohronio 
cases. Vso elootrodo UE 2 with cap and radiato for 
3-4 minutes twico daily. Apply ointment afterwards. 

CONJUNCTIVITIS or inflaimnation of the conjunctiva 
(Ifuoous^r'/nEranc oonnooting inner eyelid And eyo ball) 
is a very cormcn eye affootion. liicro-organismc Arc 
tho cause of nearly all eases of Aouto and subaouto 
conjunctivitis . Its most characteristic ei&: is that 
tho affootod eye becomes red or bloodshot, whioh is duo 
to the dilatation of tho numerous vessols which ranify 
evor tho conjunctival surfaoo. In sevoro oases there 
may bo very g^oat pain. Tho discharge from the eyes ir. 
tho early stages is thin and serous, but assumes more 
or less tho oharaotor of pus after a few days. An attack 
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of aouto oonjunotivitis lasts for 1 to 2 wooks. 

Troat with cleotrode TIE 18 for 2-3 minutes twice 
daily, 

GASOILS (Pyorrhoea alvoolaris) or a disoaso is 

a oondfFlon of suppuration within the eookots of tho 
tooth in whioh largo quantities of pus arc producod 
round the tooth and are swallowed with tho food, so 
that increasing ill-health results, Tho oondition is 
often confused v/ith the much milder state of inf Ina¬ 
nition of the gum margins, known *A3 GINGIVITIS. The 
cause is not known, so in some oasos it is attributed 
to the presence of an tuaoeba within tho tooth socket, 
Tho oondition Is associated with various diseases in 
whioh thore is marked loss of vitality, like pemioious 
anaemia and ohronio infliuraation of the joints. 

Radiate twice daily with ©leotrodec TJE 60 and UE 68 
for 2 to 3 minutes. 



ARTEKIO-SCLEROSIS which is a oondition of thickening 
and rigidity affecting particularly tho middle coat of 
arteries, cones on as a natural change in old ago, but 

in some persons tho change 
tends to cone on early in 
life, while certain dis¬ 
eases, of whioh the chief 
uro gout, syphilis, alco¬ 
holism, and lead-poison¬ 
ing bring it or. in middle 
life. 


Treating the stomach. 
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The results arc general debility with wasting of the 
rausolos, failure of appetite, tendency to faints and 
fits, heodaohes, ©oldness of tho hands and feot with 
preat liability to gangrene, and most important of all, 
an early failure of mental power due to thiokoning and 
blocking of tho artorios in tho brain. There is a 
groat liability to apoplexy. All aoute diseases ore 
more sorious in such a person. Treatment with High 
Froquoncy Violet Raye is most bcnefioial. Radiate 
twioo daily for 4 minutes with olootrode UE 2 with 
cap. 

HICK BLOOD PRESSURE is a circulatory state from any 
cause. In which the pressure of blood vrithin the 
artorios booomos olcvatcd beyond normal limits. In 
general tho torn includes any raised arterial pressure, 
whether temporary, intermittent, paroxysmal or permanent, 
involving systolic pressure, diastolic pressure, or 
both, of renal or non-renal origin. High Blood Procruro 
is the symptowatio expression of some underlying cau3o 
or causes, as yet imporfeotly understood. Elevation of 
blood pressure begins as a transient functional 
phenomenon in those disposod by horodity or constitution 
to an overrosponsive vasomotor system when exposed to 
psychical or physioal stress. In later life it may bo 
a reaction to the hurry and strain of modern civilisation 
in tho form of hoightonod exoitability of tho vasomotor 
oontre, 

Effoote of long-oontinuod High Blood Pressuro on 
the sycton of heart vessels: the musoular tiasuos of 
the heart, artorios and artorioloc become hypertrophied, 
Loos of tho power of opocoh, a slight or temporary 
paralysis of one or more limbo, or blindness sorve ae 
warning signals of a notable inorcaso in blood pros sure 
or of nun 11 localised haooorrhagos in tho brain. Tho 
kidneys my also be affoctod. Symptoms generally in¬ 
clude coldness in tho oxtromitics, digostivo disturbances, 
malnutrition, difficulty in breathing, palpitation, 
fatiguobility, prossuro headaches, migraine, occasional 
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noises in the hoad and dofootivc vision, dizziness, 
anxiety states, neuralgia, irritability. 

There is differe no o of opinion as to whether 
protraotod high blood prossure favours the dovolopnont 
of artoriosolorocic. High Blood Prcscuro and Arterio¬ 
sclerosis nay run their courses independently of each 
other. Physical measurer of control include rest, 
exercise, deep breathing oxorcisoa, resistance exorcises, 
muscular relaxation, light massage, hydro-ond balneo¬ 
therapy, fasting and regulation of diet. A particularly 
effootivo moans of obtaining relief is offered by 
radiation with a High Frequency apparatus. 

Use eleotrodes UB 1 and UE 2 trice daily for 
6 minutes alternately on r.ock, abdomen and calves. 

Also use olootrodo ITS 8 for the heart 2-3 times 
weekly, aand olootrodo UE 41 for inhalation 4-5 
timo3 weekly. 

BOUNDS . A wound is any breach sudd only producod in tho 
tissue of tho body by direct violence. An extons ivo 
Injury of tho deeper parts without corresponding injury 
of tho surfaoo is known as a bruiso or contusion. Four 
varieties aro usually doscribed: incised, punctured, 
lacoratcd, and contused. Tho reaction of the tissue to 
an injury is similar tc that produced by another irri¬ 
tation viz. an in- 
flnrrotion whioh 
finally heals the 
part. Tho now tissue 
formed is minly 
fibrous tissue. 

Healing of wounds will 
bo effectively pro¬ 
rated and blooding 

Treatment of 
lumbago with 
Elootrodo TJE 1. 



(C) Jeff Behary 2019 


68 



- 56 - 


stopped by applying High Proqxmnoy radiation. Treat 
with electrodes UE 1 and UE 3 twice daily for 2-3 nin. 

ECZEMA consists of an inflaunation of the true shin, of 
catarrhal character, together with the formation of 
papulos, resides, or pustules, attend od with no re or 
less discharge, and with itching and other symptoms of 
irritation. It cannot be regarded as a disease itself, 
but is really a symptom denoting the reaction of the 
shin to various forms of irritation. It my be oither 
acute or chronic ird presents itself in a variety of 
forms. It is usually best troatod by attention to the 
general health, and by a sinplo and carefully regulated 
diet, whilo locally, apart froci some soothing application, 
treatment by radiation with the H5gh Frequency apparatus 
•will bo found of benefit. Use olootrode UE 1 two or 
threo tines daily for 4-5 minutes; in sorioue oases 
use oloetrodo UE 15 for 1-2 minutes. 

SEBORKHQEA is a tom applied to describe an aocunula- 
tion on tKe skin of excessive cobnocous (oil-forrdLng ) 
secretion ni*cd up with dirt and forming scales, or a 
distinct encrustation. On the head (whore it is oomonly 
scon) it rx;y interfere with tho nutrition of tho hair 
and oauso partial baldnocs. Tho troatment is looal.the 
crusts may bo roftonod with oil and tho affoctod skin 
regularly washed with superfatted soap. Weak ointment 
also aids their disappearance. Tho fatty sebum fre¬ 
quently aoounulatos in tho sebaooous duots, giving rise 
to ninuto black points so often noticed on the faco, 
buok and chest, to which the terns black-heads and 
o©nodones arc applied. Bettor blood oiroulation,brought 
about by the stimulating application of Violet Hays will 
prevent this condition. Use oleotrode UE 6 twioo daily 
during 4-5 ninutos for soalp; and electrode UE 1 for 
other parts of tho body. 
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33 
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34 
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34 
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29 
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36 
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30 
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12 
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40 
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35 
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31 
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Chlorosis 

33 

Cholera (Sxsnmor -) 

26 

Cold Pe*t 

36 

Colic 

26 

Congestion (Bruin-) 

16 

Conjunotiritis. 

37 A 52 

Constipation 

26 A 49 

Convulsions 

16 

Corns 

40 

Cramp (of the Faoo 


Musoloc) 

20 

£andruff 

40 

Diabetes 
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Bar Troubles 

37 
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Face ache 
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36 
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39 
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35 
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27 
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24 
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31 
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21 
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23 
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28 

Gums 

21 
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27 

Hair Treatment 

40 
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32 
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29 
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17 
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10 
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n " (Overstrain) 31 
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35 
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20 
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16 
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Paralysis 
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Tooth Trouble 

\pago 
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Throat Catarrh 
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Thrush 

21 
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Tortioolis 

13 

Uloor (Gastrio) 

24 
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36 & 36 

Urino (Retention of -) 

34 
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32 
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40 

Voaknoss (of Nerves) 

16 
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31 

Tfhitlor 

49 
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Wrinkles 
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HETTINGER BROS. MFG. CO. 


X-Ray Tubes 



F-814 



+ 




F-816 F-822 


Safe delivery of X-Ray Tubes will be guaranteed on LI shipments only when we are 
ordered to Insure them at a premium charge of 5% added to catalogue price. 

QUALITY GUARANTEED.—Specify section letter and number in ordering. 
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X-Ray Tubes 



F-826 


F-832 


F-828 


F-812 GREEN & BAUER’S “CLOVER LEAF” STANDARD TUBE NO. 24. 

This tube is fitted with automatic regulation device, and is guaranteed to stand a 
heavy discharge without dropping in vacuum. 

Price, 6 inch, net, $20.00; 7 inch, net. $25.00; 8 inch, net . $30 00 

F-814. GREEN & BAUER’S “CLOVER LEAF” TUBE NO. 26. 

This tube is especially adapted for coils of Heaviest Discharge, is fitted with a heavy 
iridium button on the face of the target, and will undoubtedly stand a tremendous current 
discharge without dropping in vacuum. 

Price, 6 inch, net, $30.00; 7 inch, net. $35.00; 8 inch, net . $40 00 

F-816. GREEN & BAUER’S “CLOVER LEAF” TUBE NO. 27. 

This tube is adapted for heavy radiographic work and will be found very durable. 
It is fitted with the old style type of cathode, but may be supplied with the hollow Hex 
cathode, if so ordered. It is fitted to fill the requirements of physicians. 

Price. G inch, net, $20.00; 7 inch, net. $25.00; 8 inch, net . $30 00 

F-818. GREEN & BAUER’S “CLOVER LEAF” TUBE NO. 90. 

This is the water cooled type of tube, and must never be used without water. It is 
superior in construction and is especially adapted to make a number of heavy exposures 
in quick succession, for treatment on heavy apparatus and for protracted fluoroscopic 
work. 

Price, 6 inch, net, $32.00; 7 inch, net. $37.00; S inch, net . $42 00 

F-822. GREEN & BAUER’S “CLOVER LEAF” TUBE NO. 80. 

A heavy anode high frequency tube of superior construction and by far the best type 
of this class of tube on the market. 

Price, 5 J /i inch, net, $18.00; 6 inch, net . $20 00 

F-824. GREEN & BAUER’S “CLOVER LEAF” TUBE NO. 81. 

A light anode high frequency tube of the same style as the No. 80, but for lighter 
high frequency apparatus. glg 0Q 

F .VALVE TUBES!. 

F-826 Valve Tube, triple, net .S; 

•F-8S7 Valvo Tube, slngl., net ^^iifTUBES;. 

F-S2S Treatment Tube. Caldwell’s, for coil. net. $18.00: for static machine, net.... 15 00 

P-832 Treatment Tube. Cornell’s, for coil, net, $10.00*, for static machine, net.0o 

Safe delivery of X-Ray tubes will be guaranteed on all shipments only when we are 
ordered to insure them at a premium charge of 5% added to catalogue price. 

QUALITY GUARANTEED.—Specify section letter and number In ordering. 
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HETTINGER BROS. MFG. CO. 


ar.a High Frequency Electrodes 



F-852 to 924 



QUALITY GUARANTEED—Specify section letter and number In ordering. 


(C) Jeff Behary 2019 


3 
















































































































































































SURGICAL INSTRUMENTS 


459 


High Frequency Electrodes 



F-844 

HIGH FREQUENCY ELECTRODES AND HANDLES. 


F-844 Electrode Handle, for vacuum electrodes . $1 50 

F-846 Fulgreration Electrode, with 2 short points . 4 00 

F-848 Spray Electrode, adjustable . 2 25 

GLASS VACUUM ELECTRODES. 

F-S52 Dental, insulated, Nos. 24 to 30 .each 1 25 

F-854 Ear, insulated, No. 32 . 1 50 

F-856 Eye, single, plain, No. 12 . 1 00 

F-858 Eye, double, plain, No. 11 . 1 00 

F-862 Eye, spiral, plain. No. 16 . 1 00 

F-S64 Fulgeration, No. 33 . 3 00 

F-S 66 Mastoid, No. 23 . 1 00 

F -868 Nasal, flat, insulated, No. 1 . 1 50 

F-S72 Nasal, flat, plain. No. 2 . 75 

F-874 Penis, No. 17, price varies with sizes, $2.50 to . 4 00 

F-876 Pharyngeal, No. 22 . 1 50 

F-878 Prostatic, insulated, No. 10 . 1 50 

F-S82 Rectal, plain, No. 7 . 75 

F-SS4 Rectal, plain, No. 9 . 75 

F-S 86 Rectal, Insulated, No. 8 . 1 50 

F -888 Roller, No. 21 . 2 25 

F-S92 Surface, No. 20 . 75 

F-894 Surface, large, concave, with concave accumulator, No. 34*. 3 00 

F-S96 Surface, large, flat, with flat accumulator, No. 35 . 3 00 

F-898 Surface, fulgeration accumulator, cataplioresis cup, No. 36 . 4 00 

F-902 Surface, large, spiral, No. 31 . 2 50 

F-904 Throat, insulated, No. 13 . ! 50 

F-906 Tongue, insulated, No. 14 . 1 50 

F-908 Tongue, insulated, No. 15 . 1 50 

F-912 Urethral, No. 3 . 75 

F-914 Urethral, straight, plain, No. 4 . 75 

F-916 Uterine, plain. No. 5 . 75 

F-91S Uterine, insulated, No. 6 . 1 50 

F-922 Vaginal, plain, No. 19 . 75 

F-924 Vaginal, insulated, No. 18 . 1 50 
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HETTINGER BROS. MFG. CO. 


X-Ray Accessories 



F-934 


QUALITY GUARANTEED.—Specify section letter and number in ordering. 
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X-Ray Accessories 



F-926-928 

FLUOROSCOPES. 


F-926 Fluoroscope, Scheidel-Western, lead protected, 5x7 inches .$18 00 

F-92S Fluoroscope, Scheidel-Western, lead protected, 8x10 inches . 35 00 


The handle on this fluoroscope is surrounded with a shield of heavy lead 
to protect the hand. The platinum barium cynide screen Is covered on 
its Inner surface with a sheet of imported lead glass to protect the eyes 
and face. We advise operators to use a fluoroscope of this design. 


•F-932 Fluoroscope, plain, with 5x7 inch platinum barium cynide screen . 12 50 

SUNDRIES. 

F-934 Tube Shield. Victor . 5 50 

F-936 Tube Shield, made of lead glass, highly polished ..'. 5 00 

F-93S Conducting Cords, heavily insulated, per pair . 1 25 

F-942 Tube, unipolar, No. 1, complete with handle . 7 25 

F-944 Tube Hanger, mounted on highly finished wood base . 1 25 


QUALITY .GUARANTEED.—Specify section letter and number in ordering. 


Section “H” 


Deformity and Fracture Apparatus 
Splints and Splint Material 
Elastic Hosiery 
Abdominal Supporters 
Crutches, Trusses, Suspensories,'Etc. 

Note.—We have not sufficient space in this catalogue for 
the illustration and description of Artificial Limbs. Spe¬ 
cial literature on this subject will be mailed upon request. 
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ELECTRO-THERAPY 


T HE use of the High Frequency current 
in medicine has now become so prev¬ 
alent that it can no longer be con¬ 
sidered as confined to the field of the Electro¬ 
therapeutist. It is rather a therapeutic agent 
that is welcomed and can be used to great 
advantage by every practitioner. 

Since the therapeutic use of High Fre¬ 
quency was first suggested by Tesla in 1891, 
there has been a constant development both 
of the technique and therapy, until today we 
have a wealth of clinical evidence to prove 
the value of Electro-therapy and in the 
“Hogan High Frequency” a perfected ap¬ 
paratus that will give a remarkable range 
of effects, all combined in the one apparatus, 
which is so compact in size as to be conven¬ 
iently located in any office and so moder¬ 
ately priced, that its purchase is an 
economy. 

The general practitioner, gynecologist, 
proctologist, neurologist, dermatologist, 
urologist, and eye, ear, nose and throat 
specialist will all find constant use for a 
“Hogan High Frequency”, and by means of 
it, will be able to secure gratifying results 
in a wide variety of cases. 




DIATHERMY. 

One of the most important uses of the High 
Frequency current is that known as “Diathermy”. 
As the name indicates, this consists of a heating 
throughout the tissues by radiation. 

The observations of Noyon and Nagelschmidt 
confirmed that the current passing through certain 
tissues of the body produced a higher temperature 
than was ever possible by the application of heat 
by conduction or “epithermy”. 

The fact that by Diathermy the heat is actually 
generated in the body, and can be concentrated 
in a definite locality, and accurately controlled, 
makes it invaluable. 

Clinical evidence shows that Diathermy as a 
physiological agent raises the temperature of the 
tissue itself, increases the blood supply to the 
area treated, and quickens the chemical processes 
of metabolism: thus aiding nature in effecting a 
cure. 

It relieves pain and tenderness by relieving pres¬ 
sure from exudates, softens tissues, making them 
better conductors of low frequency currents and 
more susceptible to the mechanical treatments 
such as vibration and massage. 

An examination of the many cases in which dia¬ 
thermy is found effective brings strongly to the 
mind of the doctor the fact that it enables him 
to widen the scope of his practice, increase his 
efficiency and obtain results in cases which pre¬ 
viously had been referred to the specialist. 

No organ or part of the body is so remote that 
it cannot be reached by diathermy, and the depth 
of concentration can be regulated with almost 
mathematical accuracy. In surgery the use of high 
frequency for figuration secures surprising re¬ 
sults, without the shock and hemorrhage incidental 
to the use of the knife. 

The following is but a brief outline of some of 
the treatments possible and a complete picture of 
the extent and use of diathermy in medicine can 
only be obtained by reference to the standard 
works on the subject which are listed in the back 
of this brochure. 
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NEURITIS. 

Diathermy has been found very effective in the 
relief of pain due to neuritis, especially in cases 
where no relief has been found by drugs or ioni¬ 
zation. Radiant heat has been used in such cases 
with only temporary or partial relief, but the use 
of diathermy generally abolishes pain completely 
for a few hours after the first treatment and when 
the pain recurs it does so in a less degree. The 
applications are continued until permanent relief is 
obtained which takes generally about six appli¬ 
cations. 

SCIATICA. 

Here again complete and lasting relief has been 
obtained in cases where other methods of treat¬ 
ment afforded only slight alleviation. The ap¬ 
plication of diathermy has been found in the 
large number of cases recorded, to reduce the 
sciatic pains so that even in the most severe cases 
there is but a slight degree of pain after a number 
of treatments. 
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ARTERIO SCLEROSIS. 

Laboratory tests have proven that the high fre¬ 
quency current can disintegrate a calcerous sub¬ 
stance, which makes it natural to infer that it will 
also disintegrate the calcerous deposits on the 
arterial walls. This indicates the use of high fre¬ 
quency in cases of arterio sclerosis. The sphyg¬ 
momanometer used before and after treatment 
shows a fall of anywhere from five to fifty cubic 
millimeters. 

After the calcerous substances have been elim¬ 
inated the arteries can regain their normal diam¬ 
eter and elasticity. This accounts for the large 
number of cases on record where the use of high 
frequency has given permanent relief. 

The d’Arsonval method is used with a couch or 
chair for auto-condensation and the lowering of 
blood pressure without heart depression becomes 
more and more permanent at each application. 

The use of Electro-Therapy in conjunction with 
regulation of the diet can therefore be said to 
supplant the older methods of treating arterio 
sclerosis and high blood pressure. 

METATARSALGIA. 

When the metatarsals are sore on pressure and 
the patient suffers from pain in this region, the 
diathermic application can be made by placing one 
electrode to each foot. It will be found that im¬ 
mediate relief will ensue and as the treatment is 
repeated about twice weekly the pain will disap¬ 
pear for increasingly long periods, until in about 
four weeks time further treatment will be unneces¬ 
sary. 


PARALYSIS 

Treatment of the various forms of paralysis by 
electro-therapy offers perhaps the most hopeful 
mode of relief of this form of ailment. Galvanism, 
faradism and diathermy have all been tried with 
success. Auto conduction, bi-polar Tesla and 
d’Arsonval surgings are indicated. Perhaps the 
most general method is the application of the 
vacuum electrode along the course of the para¬ 
lyzed muscles. 
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Here, doctor, is an instance where according to 
Gower, we are justified in doing anything that 
offers encouragement and in the use of electro¬ 
therapy we have so many reports of successful 
cases that the use of high frequency current is the 
most logical thing that you have to offer the 
patient. 


GONOCOCCAL INFECTION. 



As it has been shown that the gonococcus can 
be destroyed by heat, relatively not much higher 
than that of the body, the use of diathermy in 
gonorrhea has been used and found successful, 
especially in cases where parts difficult of access 
have become infected. Naturally diathermy is 
but supplementary to the routine treatment, but is 
a very valuable adjunct. The active hyperemia 
induced by the high frequency current modifies the 
virulence and materially shortens the term neces¬ 
sary to reduce a chronic infection. .The method 
generally used is to place a large block tin elec¬ 
trode on the abdomen and a suitable steel sound in 
the urethra. The sound is connected to the other 
pole and the current gradually turned on until a 
sensation of comfortable heat in the organ is 
t 

Auto-condensation with the 41 Hogan” 
reduces high blood pressure. 
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obtained. Neiswanger states, that if this is main¬ 
tained for half an hour every day for a week, then 
every alternate day for two weeks, the result will 
almost invariably be an adequate reaction with 
complete eradication of the disease. 

TUBERCULOSIS 

The devitalizing effect of diathermic heat on the 
bacillus has also been used to advantage in tuber¬ 
culosis. For the treatment of this condition the cur¬ 
rent is not limited to a definite field but large 
electrodes are applied with due regard to the ten- i 
dency to hemorrhage. It is stated that if a vaccine 
is used this treatment will increase the focal re¬ 
action and efficiency. 

Diathermy is especially useful in the treatment * 
of tuberculosis of joints. Pain is relieved and a 
mold inflammatory reaction is set up which results 
in clearing up necrotic tissue and healing with 
very slight deformity. 

TRAUMATIC CONDITIONS. 

Here, doctor, is where diathermy enables you to 
obtain surprising results in the relief of long stand¬ 
ing cases of ankylosed joints, due to arthritic 
lesions of specific nature, or due to traumatic con¬ 
ditions, being of such a nature that diathermy can 
be counted in a specific. 

Read carefully the following clinical reports 
which outline the remarkable success reported by 
Dr. E. C. Folkmar, secretary of the American 
Therapeutic Association, Washington, D. C. 

“In all cases of disease or injury of a joint various patho¬ 
logical changes more or less permanent may take place. Among 
these are trauma of the soft tissue with exudates, obliteration 
or narrowing of arterial capillaries, resulting in more or less 
circulatory stasis and impaired nutrition; changes in quality 
and character of synovial fluid; roughening or hardening of 
articular surfaces; formation of adhesions between tendons; 
and accompanied in chronic cases, with more or less fibrous 
ankylosis and atrophy of muscles. In all these conditions, 
except those caused by acute infection and chronic cases 
caused by specific infection, or where there is bony ankylosis, 
"Diathermy" is indicated. 

TRAUMA. 

“Sprain of ankle. Case referred to me by Dr. Davenport 
White. Woman about 60 in evading an automobile, sustained 
a severe sprain of ankle and foot. Was brought to my office 
about three hours after the accident. Was unable to bear 
weight upon foot which was much swollen and very painful. 
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Diathermy was applied for 30 minutes. 500 to 700 milliamperes. 
This was followed by 10 minutes of rhythmic faradic massage. 
After this an adhesive boot was applied. Result, patient was 
able to walk out to car with little pain. The swelling was 
somewhat reduced. Five treatments were given during a period 
of 10 days. The milliamperage was increased to 900 with the 
second treatment. After the fourth treatment the adhesive 
support was not replaced. All discoloration, which was very 
deep disappeared after the third treatment. The five treat¬ 
ments gave complete restoration of physiological function. 
Patient was able to go city shopping without experiencing 
any inconvenience from the sprained ankle. 

“Fracture of a rib. Case referred by Dr. Davenport White. 
Man, 30, sustained a fracture of a rib on a Friday. Patient 
was seen by Dr. White on Saturday, who applied the usual 
adhesive support and recommended that diathermic treatments 
be begun the next day. Patient suffered so much on attempted 
motion that he was not brought to my office until the follow¬ 
ing Wednesday. He experienced great pain in having clothing 
removed and m lying down on treatment table. Fortunately 
the adhesive splint was so applied that one electrode could be 
placed above the splint on the back and the other below the 
splint in front and thus permit the passing of the d’Arsonval 
current through the area of the fracture without removal of 
the splint. The diathermic treatment was begun with S00 
milliamperes. This was maintained for thirty minutes, and 
was followed by 10 minutes of mild faradic rhythmic massage. 
Patient rose from table without pain and dressed himself 
without help. Treatment was repeated the next and the 
fourth day. After third treatment he insisted he was no 
longer an invalid, assisted his wife on with her coat, put on 
his overcoat without assistance, and drove his car home. On 
the following Tuesday, just 12 days after the accident and 



Diathermy with the “Hogan” gives sat¬ 
isfactory results in orthtitis. 
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six days after the first treatment, he came into office saying 
he felt as good as new. I removed the adhesive splint and 
had him take deep breaths, bend forward, backward and side- 
wise: move arm on side of fractured rib up over head, throw 
it out behind, and thrust it out in front. None of these 
exercises caused the slightest discomfort. I however, re¬ 
peated the diathermic treatment as a stimulation to completion 
on the process of union and perfect restoration. I saw the 
atient six months later, and he reported that he had never 
ad any pain after first treatment. 

CHRONIC STIFF OR PAINFUL JOINTS 

“Rigid fibrous ankylosis of right knee as sequella of acute 
articular rheumatism. Patient from Pennsylvania referred to 
me directly through Dr. E. G. Mitchell, in 1916. Woman 
about 57. Twenty-one years before recovered from articular 
rheumatism with right knee contracted at right angles. She 
was then taken to a hospital where knee was straightened and 
placed in a plaster cast by a surgeon. When cast was re¬ 
moved there was a rigid immovable knee joint, that no amount 
of massage or osteopathic treatment had been able to limber 
up. For 21 years she had walked swinging that stiff leg from 
the hip. Diathermic treatments. 40 minutes of 500 to 1,000 
milliamperes, followed by five minutes of faradic rhythmic 
massage and five minutes effort at passive and active motion, 
were given almost daily. No perceptible change was observed 
until the fifth treatment, when the knee flexed so that the 
ball of the foot was brought to the floor. By tenth treatment 
the patient could go up and down stairs with right foot lead¬ 
ing, and when seated could draw foot back and kick her 
chair. Sixteen treatments were given during a period of 
three weeks, when patient returned home with a very usable 
knee that could be moved through an arc of 120 degrees. 

“Progressive Rheumatoid-Arthritis. Case referred to me by 
Dr. Thomas Claytor. Woman married, age 34. Had acute 
articular rheumatism for 15 years. Chronic constipation 
for over 15 years. Took cathartics. Aversions for certain 
foods, especially milk and eggs. Did not eat fruits as they 
had been forbidden by doctors because of acidity. Height 
standing, 5 feet, weight 77 pounds. Urine, negative: heart 
and lungs normal. Dr. Claytor reported blood count normal, 
hemoglobin, 90. No appetite complained of attacks of 
indigestion. Joints of hands were sore. The knee joints 
were enlarged, bent, with limited motion. The knees could 
be voluntarily separated only two inches, and with force only 
three inches. The patient was also bent at hip joints. The 
inguinal glands were enlarged and the tendon attachments 
of the muscles were rigid and tender. There was considerable 
atrophy of some muscles and spastic contraction of others, 
acrid leuchorrhea, and mucous colitis. The patient said she 
never sweat and was very sensitive to cold and damp and 
afraid to walk over a wet spot on the floor. She had been 
taking salicylates. 

“As I believe that arthritis deformans is a nutritional dis¬ 
order, due to starvation for some of the essential nutritive 
elements and accompanied by autointoxication of intestinal 
origin, I prescribed a diet for the patient. All acid forming 
foods, such as meat, sugar and white bread, were prohibited. 
Food rich in mineral salts and fruits were prescribed. To 
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more rapidly supply the lacking elements, patient was directed 
to drink 6 to 8 ounces of bran leech every morning; to drink 
four ounces of vegetable pot liquor at lunch time; to drink 
milk; to eat eggs, brown bread and apple sauce every day. 
All medicine and cathartics were prohibited. Bowel and 
vaginal irrigations were given. 

“Diathermic treatments were given three times a week for 
the joint conditions. Sometimes the treatment was given 
through both knees simultaneously, and later at same session 
through the groins simultaneously. Sometimes, the diathermic 
treatment was given by placing one electrode on the anterior 
surface over the hip joint and the other on the posterior sur¬ 
face of the knee of the same leg. Both legs were treated at 
the same time. The diathermic treatments were followed by 
faradic rhythmic massage. Within two weeks patient was 
having daily normal bowel movements, appetite was improving, 
was able to drink some milk and eat an egg without distress. 
The circumference of the knees had decreased over an inch. 
Patient could voluntarily separate knees over three inches. 
Within a month, she had increased two inches in height, 
through reduction of flexion of knees and hips, could separate 
knees over five inches, walked with more of foot flat on floor 
and with longer steps. She perspired freely under treatments, 
felt much stronger and happier. During the next two weeks 
there was gradual improvement. Patient has now been with¬ 
out treatment for five weeks due to absence from city." 
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USE OF VACUUM ELECTRODES. 

The Hogan High Frequency offers every desir¬ 
able form of this current, and has two separate 
and distinct methods of exciting vacuum elec- 
trodcs; giving a soft, feathery, cool spray of in- 
tensely high voltage from the Oudin Resonator: 
or a heavier volume of current of moderately low 
voltage, and great heating power, from the Tesla 
Resonator. The Oudin current is especially valu¬ 
able for delivering a localized effleuve by means 
of pointed metal electrodes. 

Vacuum tubes are provided in many convenient 
forms to enable their application to various parts 
of the body. 

The action of the current when applied by 
means of the vacuum tube varies according to the 
amount of current used. The mild current is 
sedative, and as it is increased, becomes stimulat¬ 
ing and finally caustic. It produces hyperemia in 
a given area, increases oxygenation of blood, in¬ 
creases intake of oxygen, augments the output of 
carbon dioxide, increases the secretions and 
elimination of waste products, and raises the 
bodily heat without an increase in temperature. 

Prolonged application of the tubes will give sys¬ 
temic effects, because although the application is 
essentially local, the current traverses through the 
body in all directions. Dr. Eberhart in his manual 
on High Frequency, states that the principal 
effects from the application of the vacuum tubes, 
are due to “cellular massage.” 

Treatment with vacuum electrodes has been 
found of value in the treatment of congestive 
headaches, neuralgias, sciatica, lumbago, to pre¬ 
vent the formation of abscess, in acne vulgaris, ad¬ 
hesions, alopecia, chorea, deafness, many genito¬ 
urinary conditions and skin and scalp diseases. 

FULGURATION. 

For the removal of small growths, such as warts, 
moles, cysts, etc., figuration with high frequency 
currents affords many advantages over any other 
mode of treatment. 
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In this work it will be found that the Tesla cur¬ 
rent is indicated for surface work, such as the 
figuration of moles, warts and other superficial 
growths, while the d’Arsonval is preferred for 
orificial work such as papillomata of the bladder, 
etc. 

Doctor, in cases of acutely inflamed and hyper¬ 
trophied tonsils where the patient has suffered 
from the septic condition and has become under¬ 
nourished which shall it be? A bloody surgical 
operation with consequent depression of the 
patient’s vitality, or a harmless application of fi¬ 
guration with no hemorrhage and no surgical 
shock? 
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DIATHERMY IN SURGERY. 


In an article in the "New York Medical Journal 
Jan. 4th, 1919, many interesting facts are given on 
the value of treating enlarged or diseased tonsils 
by High Frequency figuration, in preference to 
cutting operations. In this the author states that 
the electric treatment secures a reduction in the 
size of the tonsil in over 75% of the cases by caus- 
ing a shrinkage, with healthy instead of diseased 
tissues as a result. There is no risk to the voice, 
and of course no danger of shock, hemorrhage or 
death. 

Dr. J. V. Fruth of Connersville, Ind., reports 
excellent results in the figuration of hypertro¬ 
phied tonsils, using the Oudm current fr° m the 
Hogan High Frequency apparatus with No. 8254 
figuration point electrode. He states that alter 
two or three seances the tonsils became dehy¬ 
drated and greatly reduced in size. 

At a sanitarium in the Southern pine region 
given over almost entirely to tubercular cases, one 
of the patients required tonsillectomy and as he 
was in no condition to withstand the shock of a 
surgical operation and attendant loss of blood it 
was decided to send him to Philadelphia to have 
fulguration applied to the tonsils. This was under¬ 
taken and was performed so successfully that the 
head of the sanitarium decided to install a High 
Frequency Outfit for reduction of tonsils of all 
patients suffering in that respect and the plan has 
been carried out with great success; whereas by 
the older methods these patients would have 
suffered serious set-backs or the fear of dangerous 
results would have caused the condition to be 
neglected. 

In the September, 1918 issue of the "American 
Journal of Electro-Therapeutics and Radiology , 
the following statement of W. L. Clark, M. V. 
Jefferson Hospital, Philadelphia, appears. 


"High Frequency currents continue to play an important 
role in the field of surgery. It has hitherto been demonstrated 
that the dessication method is ideal for the treatment of benign 
lesions of cutaneous surfaces, mucous membranes (including 
growths in the bladder), cartilaginous and osseous structures: 
among which may be mentioned papillomas, veruccae. chon- 
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dromas. exostoses, moles, vascular and pigmented naevi, 
urethral caruncles, tattoo marks, powder marks, etc. also for 
localized malignant lesions, both from a curative and cos¬ 
metic standpoint. More recently other important surgical uses 
have been found for these currents and the results obtained 
have gone even beyond expectations. The more important 
of these is the treatment of surgical tonsils and hemorrhoids by 
the dessication method, and the destruction of large malignant 
lesions by electro-coagulation, even with extensive bone in¬ 
volvement; while in some instances the value is increased when 
used in conjunction with operative surgery, X-ray and radium. 
Among the anatomical locations of cancer now treated by 
intensive High Frequency currents may be mentioned, the 
oral cavity including bony structures, antrum pharynx, esopha¬ 
gus, breast, bladder, uterus and rectum. It seems practical to 
treat malignant lesions of abdominal organs after laparotomy 
by these methods. This has not been undertaken as yet except 
in the bladder after suprapubic cystotomy, but preliminary 
animal experimentation has already been undertaken with the 
view of determining the possibilities of the electro-thermic 
methods in the abdominal cavity.” 


BLADDER FULGURATION. 

High Frequency has been successfully used for 
destroying papillomata of the bladder. The method 
followed by W. Girling Ball, Surgeon at St. Bar¬ 
tholomew’s Hospital, London, is fully described in 
Cumberbatch’s “Diathermy.” No ill effects local 
or general have followed the operation and no 
recurrence of the growths has.been noted. 

Dr. T. Howard Plank, of the American Hos¬ 
pital, Chicago, employs electro-coagulation with 
success in the destruction of cancerous tissues and 
arrest of malignant growths. Dr. Plank is another 
of the well known electro-therapeutists who uses 
a “Hogan High Frequency" in his work. 

The foregoing will serve to establish the value 
of the High Frequency current and aid those to 
whom these matters are unfamiliar, to respect an 
agent capable of accomplishing curative results in 
so wide a range of lesions. 

THE PERFECTED APPARATUS. 

Since the first experiments with electro-therapy 
there has been a long succession of developments 
in apparatus, keeping step with the clinical appli¬ 
cation of High Frequency. .It is but natural that 
the firm of McIntosh which has been in the busi¬ 
ness of supplying the medical profession with 
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electrical apparatus for over forty years, should 
be a pioneer in the development and perfection 
of such equipment. 

We now offer the Hogan High Frequency to 
the physician as the culmination of many years 
development. It is indeed the ideal and perfected 
high frequency apparatus. Built into it, is not only 
the superior material and workmanship that insure 
constant service without trouble or breakdown, 
but also a number of exclusive features which 
make the use of the “Hogan’* apparatus a matter 
of satisfaction and profit in the practice of every 
physician. 

Principal among the “Hogan” exclusive fea¬ 
tures is 


THE SPARK GAP. 

In machines built according to older principles 
the spark gaps are constructed with discs of mica 
or other insulating materials between the cup-like 
sections of the spark gap; the sparking being con¬ 
fined within a limited space creating a vacuum and 
in time puncturing the insulating discs causing a 
heavy arc of current and an interruption of service 
until the disc has been replaced which often en¬ 
tails considerable work. 



In the Hogan High Frequency Apparatus the 
spark gap consists of a series of discs of a highly 
refractory metal, mounted upon insulating ma¬ 
terial of great heat resisting qualities, with a slid¬ 
ing rod running through the central apertures 
regulating the length of the spark; sparking in the 
open air inside of the cabinet which is thoroughly 
ventilated with the result that there are no weak 
parts to break down at a critical moment causing 
loss of time, annoyance, etc. 
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TRIPLE SERVICE AFFORDED BY THE 
“HOGAN" 

In the Hogan High Frequency Apparatus are 
combined three distinct methods of developing 
high frequency current; namely, an Oudin Reso¬ 
nator, a Tesla Coil and a d’Arsonval Solenoid 


V 



thus affording a wide range of high frequency 
effects to meet every condition to be treated with 
the most suitable current; hot or cool vacuum 
electrode effects, diathermy, auto-condensation, 
figuration, electro-coagulation, thermo faradic, 
etc. 

is 
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ANOTHER ORIGINAL FEATURE 

OU Immersed Franklin Plate Condenser and 
High Tension Transformer assures maximum em- 
ciency in insulation and insures against break¬ 
down. 

Every part and section is built, assembled and 
tested with the care and precision which have 
characterized the work of this firm in the forty- 
three years of its existence. 

We are the oldest makers of X-Ray and Electro- 
Therapeutical apparatus in the United Statesand 
build every machine with the idea of having it 
enhance our reputation. 

The Hogan High Frequency is the machine used 
by Dr. Folkmar, Dr. Plank, and most of the other 
leading electro-therapeutists. Among these ex¬ 
perts it is recognized as a standard of excellence. 

Therefore, Doctor, if you contemplate the in¬ 
stallation of a High Frequency apparatus, you 
cannot do better than accept the judgment of 
these leading exponents of the art. 


McINTOSH ELECTRICAL CORPORATION 
Successors to McIntosh Battery & Optical Co., 
Est. 1879. 

McIntosh Bldg.. 223-233 N. California Ave., 
CHICAGO. 
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BIBLIOGRAPHY. 


The following are interesting works on the sub¬ 
ject of physical therapy, which we carry in stock 
for the convenience of physicians wishing to add 
works of this type to their library: 


"DIATHERMY" BY ELKIN P. CUMBERBATCH. M 
D. An Authoritative Book. The nut value of diathermy 
in certain caaee i* well known and this handy volume clearly 
Indicates the kind ol can in which euch treatment la likely 
to prove beneficial. The author ia a recognised authority, 
and his book ia clearly and yet conciaely written with the 
needa oI the practitioner kept well in view. 195 page*. 

a 8J<. with 54 Illustrations, mostly original. Price, ailk 
cloth binding, *6.00. 


“A WORKING MANUAL OF HIGH FREQUENCY 
CURRENTS” BY NOBLE M. EBERHART. M. D. An 
Up-to-the-Minute Ready Reference Guide by thr leading au¬ 
thority on High Frequency Technique. Concise and prac¬ 
tical. Sixth Edition — thoroughly revised. 310 pages; over 
60 pages of illustration*; handsomely bound. Price *4.00. 

“ELECTRO-THERAPEUTICAL PRACTICE" BY 
CHAS. S. NEISWANGER. M. D. A Ready Reference 
Guide for physician* in the use of electricity and radiology- 
22nd edition—greatly enlarged, new sections added, handy. 
el.iiW Kinrfimi Prif I4.0Q. 


"HANDBOOK OF ELECTRO-THERAPY" BY BUR¬ 
TON BAKER GROVER, M. D. For practitioners and 
students. While the book reflects the knowledge of our best 
men along these Unes it U practically the result of twenty- 
five years of research and practice of the author Illustrated 
with 103 test engravings. some in colors and 6 full page 
plates ol 12 charts Crown Octavo—420 Pages—Extra Cloth. 
Price *4.00. 

"DIATHERMY IN MEDICAL AND SURGICAL 
PRACTICE" BY CLAUDE SABERTON. M. D. This is 
a practical book illustrating and describing high frequency 
apparatus and instruments lor medical and surgical diathermy 
Goes into detail regarding the physical properties and phyi 
iological effects of diathermy currents, and gives considerable 
concise technique for their application. A good practical 
book on the subject which should be read by every pram 
turner. Contains 33 illustration*. 140 pages. use la»Vj Inches 
Price *2.00. 


McINTOSH ELECTRICAL CORPORATION 
Successors to McIntosh Battery & Optical Co., 
Est. 1879 

McIntosh Bldg., 223-233 N California Ave , 
CHICAGO 
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Patient Sitting Upon Mk a Dielectric Pad Attached to One Terminal oe the Tesla, With the Other 
Terminal—Connected Through the Meter—Attached to a Non-Vacuum Electrode: a Com¬ 
bined Form of General and Local Indirect Tesla. 
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HOGAN HIGH FREQUENCY APPARATUS INTERMEDIATE TYPE 

NO. Q0&5 

directions fop, use 

TO ^SSE.'{BLE The parts to be assembled consist of Cabinet, High 
Tension Transformer, (which is in sealed container). Condenser, 
(which is in the smaller sealed contalnor), and the Secondary 
Oudin Resonator, which is a cylindrical devico mounted on the top 
of the cabinet. riofor9 proceeding to uncrate the cabinet, see 
that it is placed right side up because to remove any of the aldee 
of the crate with the cubir.et upside down is liable to release 
some of the braces, thus permitting the weight of the cabinet to 
rest upon the primary cf the Oudin Resonator, mounted on the top of 
the cabinet. 

On one side of the orate will be found several metal clamps. 
Take out the screw of each clamp which releases this 3ide of the 
crate. The cabinet can now be withdrawn from the crate itself. To 
io this, take hold of the lowi>r edge of the cabinet end carefully 
pull out. It is not nccussr.ry to loosen or take out any of the 
oraces within the crate, as they arc so arranged to bo permanently 
fixed and yet sufficient to hold the cabinet In place. 

The cablr.ot is polished before shipmont to protect its sur¬ 
face during ahipnont. When rocoivud it s v ould be carefully wiped 
off with a soft cloth. The High Tension Transformer will ho feund 
packed in a separate cri tc. Special care should be tr-kon in uncrat¬ 
ing the Transformer, so as to prevent injury to the rubber binding 
posts and high tension terminals. 'The condenser and other access¬ 
ories will be found packed topether in r. lsiyx separate case. A 
blue print will bn found pasted on the inr..:r side of the cabinet 
door. This blue print is provided to show tho wiring of the entire 
apparatus and to Illustrate ♦’ho principles of mechanism and con¬ 
struction. 

HIGH TENSION TPaNSFOREER This is immersed in a semi solid insulat¬ 
ing medium and sealed Iri a non-magnotie container*. On the top will 
>e found mounted, two hard rubber posts. Those posts support the 
high tension terminals of the secondary winding. On top and at the 
.•ear will be found nine small binding posts. These are the termin¬ 
als of tho primary winding of the Transformer. The correct posi¬ 
tion for the Transformer is in tho bottom of the cabinet at the 
front, but with the nine small binding posts lacing towards the 
.•ear door of the cabinet. 

CONNECT I ON OF TRa). 5F l R.lFR It rill be 3eon that there are two metal 
rods suspended frer. th« Spark Gap by flexible copper wires. Con¬ 
nect an end of ouch metal rnd to the high t Jr.-ion terminals of the 
trensformor. (Sen that all connections are securely fastened). 

Tho other ends of those rods are to be fastened to tho two inside 
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blnding posts on the condenser. Now connect up the wires leading 
from the switchboard on inside of cabinet, to each of the terminals 
of the transformer primary winding. Make certain that all nuts, 
washers and other connecting parts aro free of oil and dirt. Poor 
connections mean poor efficiency. 

TESTING k CARE OF TR*NSFCR..IKK Remove the small screw from center 
of hexagon plug (do not throw screw away) it may be needed somatime. 
The hole in hexagon plug acts as an air vent whon the insulating 
medium In transformer expands from heat. Cleanliness of transform¬ 
er top and tightness of connections should be examined at least 
once a month. 

CONDENSER This is of the Franklin plnte, oil-immersed type. It is 
placed on a stool on bottom of cabinet, in rear of transformer and 
directly below spark gap. 

CONNECTIONS The two metal rods from High Tension Transformer ere 
connected to the two center binding posts of condenser in conjunc¬ 
tion with the two flexible copper wires leading from spark gap. 

The rods leadinc from tho modality switch are connected to the 
outer binding post3 of condenser. The thumb sere?/ near hexagon 
plug is for the purpose of connecting a ground wire. It is impera¬ 
tive to complete this connection before operating the apparatus and 
can be done by running a wire to uny convenient wntor pipe or other 
well-grounded fixturo. Removo small screw from cantor of hexagon 
plug to allow air vur.t to function. {Retain screw). 

MILLIAMETER This is shipped in the caso containing other accessories. 
After unpacking tho motor, you will notice that It is mounted on a 
metal arm, the end of which is fittod into the socket mounted on the 
front of cabinet, in the center and Just above the terminal panel. 
After meter has been placed in tho socket, move it around and make 
sure that it is working smoothly in any position desired. 

THE SPARK G*P There are only two connections from tha spark gap, 
and they should be connected to the sockets on the coppor tubes 
that run from the High Tension Transformer uvor to the condenser. 
Fasten the two connections by moans of tho two set screws. 

The spark gap, you will notice, is of the multiple 
typo of eight gaps using sixteen Tungsten button contacts. *11 of 
the upper contacts ore stationary and all of tho lower ones are 
movable. 


The proper way to 3tnrt using tho spark gap is to 
screw the master spark gap acrow on the outsido of the machine. In 
as far as it will go, and then, from the inside of the machine, turn 
all the lower contacts to tho right, against thoir companion con¬ 
tacts and then unscrewing tho master screw on the outside of the 
cabinet, out, thus bringing all the lower contacts back to their 
starting position. 
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Whon all is ready, turn the current into the machine 
and operato the spark pap by .ucr.ipulating the mastor screw, all of 
the gaps will not open nt one tine, but Then the master screw opens, 
the pap, probably one or two will open tugothor, and then as the 
screw is gradually turned in, more of the gaps will open, until 
finally, when e very heavy current is in use, ell of the paps will 
be in operation. This operation is as it should bo. 

When o vary snail current is used and only one or 
two of the gaps aro in operation, the machine is more apt to b6 in 
resonance. 


The same gaps do net always come into play first. 
•Sometimes it Is tho first and eecond, or fourth and sixth, or come 
other combination. 

QUDIH RHSON/tTQR This cylindrical device is to be placed on top of 
tho cabinet, inserting the sorow and through central holo, observing 
that holes for ventilation purposes in cylinder ooir.cida with those 
in cabinet. Fasten tho cylinder in place with thumb screw attached 
to same. 

rom rS CTIIIG IN CIRCUIT he fore connecting up to the service line, 
-empere all connections on the insido of cabinet, ospecielly those 
'ou h.avo mado, with t.ho connections as indicated on blue print, to 
^ee that all have been properly made. The blue print is correct. 

CAPACITY The transformer has a capacity of 1 kilowatt, or about 10 
unperes 'at 110 volts, inasmuch as tho upparatus is seldom run ut 
full capaoity, it is possible to connect it up to on ordinary light¬ 
ing circuit, providing the circuit i3 not already overloaded. If 
such Is the case, it is then advisable to install a special line to 
a fuse box. 

During ordinary operation, the apparatus normally consumes less 
than 3 amperes, but for heavy dosages of Eloctro-ccogulution end 
Diathermy, It sometimes drawu i omporoa or over; honce the line 
switch is provided with 20 ampere fuses. It is, therefore, also ad¬ 
visable tc fuse the special line for 20 amperes. 

TO OPERATE 


Connect the apparatus to the service line, seo that Condenser 
is grounded to an effective ground. This is vory important and the 
ground connection should be to a water pipe that is in service or to 
some connection thet positively loads to ground; using a hot radia¬ 
tor or other such like connection is strongly Inadvisable. Before 
-proceeding further, carefully read over the ctrar/Lng of the cabinet 
xnd check up your procedure of operation with tho designations 
jarkod on this drawing. 

Now turn Modality Selector iC), to the modality doslred, either 
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Oudtn, Tesla or d'^raonval; for the Oudin Current, turn the Selector 
handle firmly to your extreme right; you will feel it slide into place 
until it will go no furthor, thus indicating that contact is securely 
r.ado. 


For the Toala currant, turn the Selector handle so that the in¬ 
dicator is pointing to the center, at the same tine you will fed that 
contact has been firmly unde. The dVrsonval current Is obtained oy 
turning the Seloctor handle to your extreme loft, turning firmly until 
you can feel the switch connections come into good contact and fs far 
as they aj.ll go. 

Slave Voltago Controller switch IE) on button Mo. 1; close the 
circuit by turning handle of line switch vr.3.) to the right, which 
is designated on namo plato by tho word "of"'. Mow slowly turn handle 
cf spark gap regulator (0) to the right, until you feel that nil 
slack has been taken up. Further turning fron this point will grad¬ 
ually open up the spark gap. 'ibis will oo indicated by tho sound of 
hissing which is caused by thu spark travelling between the edges of 
tho spark gap plates. 

If greater amounts of current are required, it is obtained by, 
firstly, advancing the Voltage Controller hondla to button No. 2, at 
tho same time turning the Spark Gap regulator handle to the right, 
which, of course, widens the gap. This procedure Is indicated if 
more current io roquired, that is, move to button No. 3, 4, and so 
on, at the sane tiro widening the Spark Gap. There is a point of 
maximum efficiency of Spark Gap operation with each tap of tho prim¬ 
ary voltage controller, that is, as the voltage controller handle is 
roved from button to button, the Spark Gap must be opened gradually 
at the some time to allor the current to flou. Tills point of effi¬ 
ciency is called "Resonance", and means that for each advnnco of 
the voltage controller the Spark Gap must be widened to telco care of 
the increased amount of voltage. This condition of Resononcj is 
indicated by a continuous stoody hiss of the spark and also the 
steadiness of the -llllianpcrc noodle. If the Spark Gcp is opened 
too wldo the spark will be disrupted and roughened. This i3 indi¬ 
cated by a spluttering sound, and also a falling backwards of the 
Jilliampero neodlo. 

CONTROL OF CURRENT Control the current dosirod for treatment pur¬ 
poses ny the Voltage Controller as near as possible, that is, do not 
use button No. 4 or 5 with the Spark Gap only partially open, be¬ 
cause by so doing you are choking down the quantity cf current being 
ielivered to the spark gap. 

You will get maximum results and the dosired amount of curront, 
_nd which alao means perfect resonance, if, ca you advance to each 
button, the Spark Gap io opened aa far cs will allow the current to 
’low smoothly without spluttering of the Spark Gap itself. 

Cf course, if in any treatment a very small amount of curront 
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la iesired, this can ba adjusted by having the Voltage Controller at 
button ifo. 1, and regulating the amount of current by the wid^h of 
tho Spark Gap. 

Tha voltage la stepped up hy means of the High Frequency Trans¬ 
former, from 110 volts to a rta.rxm-.un of 8.6C0 volt3 on tho firs' - rut* 
ton, to a maximum of 20 ,l> 00 volts on the eighth button, 

/ILLlxMETER 'i>is is used to measure the millinmpore.ge of any of the 
currents when carrying out U-PoUf technique. If, through rough 
handling in transit, or aftor some usage, tho needle does r.ot aland 
at zero, it con bo adjusted by means of c. little screw head on glass 
face of meter, which, if turned to the right, will move the poirt of 
the needle towards the right, end vico-vorsa. 

FOOT SWITCH Provision is made on operating panol when its use is 
requfreX. By referring to the drawing and comparing the designation 
tF) you will find that it Is in the fora of a concealod socket. In 
this socket is placed a connecting plug. This plug should at all 
times be in the socket when tho foot switch itself Is not connected, 
tin examination you will find that the plug is rhort circuited by a 
piece of copper wire. This is done to take care of the circuit and 
corresponds tc the wiring of the foot switch circuit when connected, 
fo connect foot switch, merely take out this plug and insert in its 
place the connecting plug, which is on the ond of tho cubic leading 
front the foot snitch. 

The MacLogan insulated Foot Switch has a treadle with two 
podals, one being marked 04) for momentary contact, and the other 
narked (C), for continuous contact. When U3lr.g the foot switch, the 
"Line Switch" must be thrown to the right so ca to close the lino 
circuit, which will thon pass through tho Foot Switch, and current 
Is then controlled by being turned on and off by means of the foot 
switch, as roquirod. 

Whon it is desired to apply treatments of some minutes dura¬ 
tion, ouch as Diathermy, Auto-Condensation, etc., press the pedal 
marked (C), and this will clos-'. tho foot switch for continuous con¬ 
tact. ’-Then such treatment is finished, press the pedal marked (M) 
which acts as u release and breaks the circuit. For brief applica¬ 
tions, such a3 Electro-Coagulation, Fulguration, Desiccation, etc., 
press pedal nerkod (1.1) and hold down with foot as long as current 
is needed; by taking foot off pedal tho circuit is automatically 
broken. 

DETAILS OF CONNECTING MODALITIES III CIRCUIT FOR TREATMENT PURPOSE 

VitRSONy/tL CURRENTS These are obtained from tho d'arsonvnl Solonoid, 
?hich is located on tho insido of tho cabinot in front and near tho 
top and is in tho form of a nickel platud houvy wire of several ‘con¬ 
volutions. Those currents are usod whon Diathormy, Auto-Condensa- 
tion, Electro-Coagulation, Desiccation or ^ulguration treatnonts are 
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instituted. 

DIATHERMY This can be cbtr.ined in either heavy, mild or light de¬ 
gree. 

HEAVY DIaTHERMY a abort cord Trill he found connected to the left 
binding post of Mllllamotor (M.l). Connect the free end of this 
cord to terminal No.L, on panel, and designated in drawing (J). 

;iow take one of your long connecting cords and connect one end to 
right hand binding post of meter 11.2). Tho other ond of the cord 
Is then connected to the electrode to bo used on the patient. Take 
another cord and connect one end to terminal No. 3 on panel, and 
designated on drawing (H). Connoct other end of this cord to the 
electrode to be used on patient. After electrodes are placed In 
proper position cn patient, then proceed c.a instructed under heading 
'To Operate 1 '. (See that Jooality Seluctor switch is turned tn 
designation "D'^raonval Solonold''). 

HED1JM DIh l THEH > .rY Cor.noct free end of short cord fron left binding 
post of meter (hi), to terminal No. 2 on panel, designated on drawing 

(I) . The connecting cord is now connected from right hand binding 
post of meter (U..2), to electrode to be U3ed on patient, and the 
other cord is connectod frem terminal No.3 on pnnel, and designated 
on drawing IH), to other electrode to be used on patient. You are 
now ready "To Gpcrato". 

LIGHT DLhTHERMY Connect free end of short cord from loft binding 
post of meter, to terminal Nc.l, on panel, and designated cn drawing 

(J) . The cord is now connected from right hand binding post of 
meter (W.2) to electrode to be used on patient. The other cord is 
connected from terminal do.2, on panel, and designated on drawing 
(I), to other electrode to be used or. patient. You aro now ready 
"To Operate". 

AUTO-CONDENSATION Connect free end of short ccrd from left binding 
post of r.eter C.l. 1), to terminal No. 1, on panel, and designated 
on drawing IJ). Now take a connecting cord and connoct one end to 
right-hand binding post of meter 111.2). The other end is then con¬ 
nected to the Auto-Cor.der.sation pad or chair, une end of another 
connecting cord is then connected to terminal No. 3, on panel, and 
designated on drawing (H). The other end of this cord is then con¬ 
nected to tho Auto-Condensution handle hold by the patient. You are 
now ready "To Operate". 

AUTO-CCKDENSATION PaD This is of the folding type, so as tc fit 
ary ordinary office choir. It is al30 of sufficient width and 
length to be used on any treatmont table, providing the table itself 
is not made of metal. 

If desired, an auto-condonsation chair may be U30d. On the back 
of the chair is a binding post which is connected with the condenser 
underneath the insulated back and sout of chair. The metal rod and 
binding post is to be slipped through tho holos on tho aluminum hend- 
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grlps on chair artao, after the patient 13 seated in the chair. The 
object of thia metal rod is to eliminate unnecessary wiring on the 
chair. It ha3 boon found by tost that by eliminating the extra 
wires used on other makes of chairs and by substituting this metal 
rod, that an increase of ICO mllll&mperes in the current strength is 
obtained In a maximum treatment with the same setting of apparatus. 

The introduction of the flat hand grips in place of the balls 
used on other chairs, has also made an increase in efficiency, c.n 
the patient's hands do not become cramped us they do when holding 
tho balls tightly. 

TESLa CURRENT This Is obtained from tho Tesla Coil, which is con¬ 
tained In the flat compartment, mounted on the inside of the front 
panel of the cabinet. There are three mothods of application of the 
Tesla Current: 

1. The Uni-Polar method, when using Vacuum electrodes or metal 
electrodes. 

2. The "Indirect" method, when an auto-condensation pad or 
chair 18 used, through which the curront passes to the patient, and 
the discharge taken by the operator. 

3. Tho bi-Folur method for Tosla-auto-condonsation. 

UHI-POLftR uETHOD 


Set modality selector on Tesla, and after patient has been 
suitably placed within working range cf the cabinet, connect one end 
of a long connecting ccrd, to large center terminal, designated on 
drawing (K). 

This terminal is called the High Potential Terminal of the 
Tesla Coil. If treatment with vacuum electrodes Is being carried 
out, connect the other end of this cord to the vacuum electrode 
handle. If desiccation unci fulguratlon treat-nar.ts are being insti¬ 
tuted, connect tho end of this cord to the handle in which is fitted 
the r.eedlo or other metal electrode. 

INDIRECT TESLk l.tKTHOD Set liodality Selector on Tesla, connect long 
connecting cord to large center terminal Ho.6, on panel designated 
on drawing IK). How place your folding auto-condensation pad upon 
an office chair or treatment table, according to nature of caso to 
be treated. Then place patient upon this pad, either seated or 
lying, according to case, as above stated. 

Connect the other end of your connocting cord to the auto-con- 
densatlon pad. Turn modality selector switch, as instructed in the 
Uni-Polar method, ¥ou are now ready "To Operato." 

TKSLk BI-POLmR ELIHIHaTICB TREATMENT. UUIO-CONDEHSkTION) Connect 
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your short oord from left meter binding post, designated on drawing 
(M. 1), to lower left-hand terminal, No. 4, on panel, and designated 
on drawing (L). After placing your auto-condeneation pad on treat¬ 
ment table ar.d lying pa'-lent thereupon, take a long connecting cord, 
one end of which is connected tc right-hard cie;er terminal, desig¬ 
nated on drawing (.'4,2). Tho other end of thl3 cord is then connected 
to the auto-condensation pad. 

It is advisable to place u pillow In position, bo that, your 
patient may rest tho arms whilo holding the auto-condenautirn handle, 
and also to prevent undue arcing between body of patient and auto- 
condensation pad. 

Take another connecting cord nnd connect one end of it to lower 
right terminal, Ho,8 on panel, designated cn drawing (N). The other 
end of this cord is then connected to tho auto-condensatlon handle, 
which is held by patient. Than proceed to operate. 

If High-Vcltago Tesle is desired, u3e posts four and six, and 
proceed ns.above, 

fKSLA plATHSRuiY This form of treatment Is recommended by some 
autViorTtios in selected cases of hlgh-blood pressure, with congestive 
headaches. Connections nre made exactly as for auto-condeneation, 
except that the end of the cords are connected to the metal elec¬ 
trodes employed, and which are placed in direct contact with the part 
under treatment. 

DESICCATION 'VITH THE IS3LA CURRENT Connections are made as for tho 
indirect u method. 

The operator ray use hia left hand as n rheostat to still 
further control the current, nnd any suitable sharp or blunt instru¬ 
ment may bo used in tho right hand of tho operator, as the active 
electrode with which to draw the current to a point causing desicca¬ 
tion of the parts under treatment. 

JUDIN CURRENT This is obtained from the Oudin Resonator, which is 
mounted on the top of the cabinet, and Is only used in the Uni-Polar 
method. Owing to the fuct that this current is of extremely high 
>, practically no amperage, it therefore cannot be me. 
vith the milllarr.pero. 

The high-voltage current is induced from the primary winding, 
•hich la the hoavy coil of wire within which stands the resonator, 
'his resonator belnr termed tho Secondary winding. 

By referring tc the drawing, you will notice several convolu- 
■ tons of nlcicel-pluted heavy tubing; this is thu "rrinury winding" 
of the Resonator. Counted a little to one side, and in contact with 
•me of the convolutions, you will notice what is xnown as a "tuning 
inn," designated on the drawing (B). Mounted within the "primary 
lnding" is tho Secondary winding or Resonntor proper. 
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It Is from the top of this Resonator that the currant is taken, 
(designated on the drawing (a) ). 

By the ordinary laws which govern dynamic electricity, the 
Resonator should give the highest voltage when tho tuning arc., (see 
drawing (B), is placed at the lowest convolution of the primary 
winding. However, there is a peculiar phenomenon known as ’'Resonance, 1 ' 
which enters Into this subject, and one can readily ascertain by 
moving tuning arm, and finding the particular point at which the 
tuning arm should bo placed in ordor to obtain the groatost effleuve 
from tho terminal or* top of Roscr.ator. 

This current is so soft and painless that when it is sparking 
from tho ball to a distance of several inchos, you can advance your 
Jlbow to the discharge ur.d rocoivo the entire discharge, or grasp 
the auto-condonsatlcn handle or any r.otr.l instrument, und touch tho 
nail and rocoive tho entire spark with scarcoly uny sensation. 

Owing to tho extremoly high voltage and frequency and low 
amperage, there 13 very littlo heating properties connected with it. 
Renee, the name "Cold Spark." Whon using the Resonator, the voltage 
controller can be advanced to tho dosirod point and the spark gap 
regulatod accordingly, and almost the entire output of the trans¬ 
former may be used if desired. 

APPLICATION The Oudin Resonator affords a wide range of high fre- 
quency offacto for Unl- r olar applications. A cord reol or a cord 
tip on one end and hook on the othor, is attached to the topmost 
torminal of (A). To this is attached a sultahlo vacuum oloctrode, 
desiccation electrode or plain motul applicators, or the vacuum 
electrode handle Y/lth cord attached, may bo employed with electrodes 
designed for use in the handle. 

The very high voltage, intense discharges produced from the 
Oudin Resonator, are completely absorbed by tho oloctrode, and 
patient, when proper connections are made, Even the very maximum 
output from thlc type of Resonator is very mild, except when desic¬ 
cation technique is ho lag employed. 

This current is very effoctivc in stimulating the skin and 
production of erythema, to relievo pain and promote superficial 
tissue drainage. It also produces ozone and oxides of nitrogen from 
ecomposition of the atmosphere, and which possess germicidal 
ctlon. It is indicated In alopecia. Chronic Eczema, none and cer¬ 
tain septic infections of sweat glands and hair follicles. 

Glass electrodes should be kept in contact with the skin and 
current gradually turned on. --lore vigorous stimulation io obtained 
ay occasionally lifting electrode for few seconds. Use strength .of 
current as case indicates. Rapid stimulation over spine rill in¬ 
crease blood pressure. 
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A. Oudin Resonator Tomincl H. Teitiiinal No. 3 

B. Oudin Resonator Tuning arm I. Tortuir.nl No. 2 

C. Modality Selector Switch J. Terminal No. 1 

a 

C. S,Lino Switch K. Tesla High Potential Terminal 

D. Spark Gap Regulator L. " low 

E. Voltage Controller .i.l.Milllatnoter binding Post 

F. Foot Switch Socket it.2. " 

G. l^illiameter N. Tesla binding Post 

% 

JANUARY 1929 
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O meet the demand for a High Frequency Coil 
from which the breeze current, similar to that 
from a Static, can be obtained, this Coil has 
been devised. It is the result of several years* 
experimental work on the part of the inven¬ 
tors, Messrs. Kinraide and Jackson, and is a 
development of the well-known Kinraide 
Coil, and much superior to it. 

The Jackson Coil has no moving parts and the primary current 
is not interrupted. The fact of not having to deal with a compli¬ 
cated, dirty interrupter that always needs tinkering and petting 
will be appreciated by the busy physician. No interrupter has 
yet been made that will successfully handle currents of voltages 
commonly used in lighting service, without annoyance. Some 
possess one bad feature and some another, but those who have 
used several interrupters will agree that there are serious draw¬ 
backs to every’ one, and the expense of maintenance is not to be 
disregarded. It is a disagreeable task to clean an interrupter 
using mercury or acid, and even the replacing of platinum points ~y<*i 

CfftliAV 

is a serious expense. In this Coil there is nothing to wear out or s*™ 
over-heat, and when adjusted to give a certain current it will run 
for hours without any variation or attention whatever. As shown ■s*»4 
in the illustration, the apparatus is enclosed in a very handsome 
quartered oak cabinet resting on the floor, finished on all four *jf coik 
sides, which makes it an ornament to any office. The top of the 
cabinet is perfectly plain. The switches and regulating devices 
are placed where they will be readily accessible, and everything is 
so constructed that no inetal parts whatever project from the ' 

cabinet, making it impossible to receive an accidental shock. 

There is no delicate mechanism exposed. The Coil can easily be 
kept in the very best shape with a minimum amount of labor. All 

p«4« IkrN 
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working prt, o, .he coil £ * h * u ^ 
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h net the top of which can readily 
*T The Coil i« designed to run on an alternating circuit, and 
ii direct current only is available, a rotary converter is placed * 
the base of the cabinet and controlled from the outside. The coq. 
verter is of the best design, of ample proportion*, and capable of 
running for hours without attention, so that the apparatus is 
equally efficient on either circuit. When the Coil is run on 
the alternating service, the lower part of the cabinet is not needed, 
and may be used for the storage of tubes and other paraphernal*. 
If the direct current should be given in the daytime and alternating 
at night, or vice versa, a small switch would enable the Coil to be 
run at all times. 

<L A new feature of this Coil is the spark gap, which is the funda¬ 
mental part of every high frequency or oscillating system. This 
has been developed on an entirely new plan and does not need any 
attention whatever. It is entirely out of sight and does not annoy 
the operator by light or noise, as in some forms of apparatus. 
It is placed in a small drawer or slide, so that it is instantly accessi¬ 
ble, and cannot be replaced in any but the right way. It is the result 
of patient research and countless experiments, that were discon¬ 
tinued only after it was deemed certain that no further improve¬ 
ment could possibly be made. It is easily adjustable and the 
sparks flow across with absolute steadiness in any position. An 
entirely new method of cooling the electrodes is used, which is 
perfect in its action and requires no water or other outside aid. 
The sparking takes place between two prisms of ample length, 
which will last during montha of continuous hard work. Esc* 
pri'm has four edges which may be used, and it is but the work of 
a moment to change them or put in new ones, which cost but little. 
** ti. The transformer used is of ample size to deliver s large current 
6 h ‘ gh volU **' and capable of standing the entire current 

. r "n thr street. A rheostat is used for purposes of regulation 

y* « condenser is simple, reliable, and will give no trouble- 

voltaic rW ° U t *“ ct th<l1 current> of extreme high frequency *nd 
annot hr transmitted through even a heavily insulated 

Imm 


* Tkm 

WSrtlw 
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conductor for * few feet without great Iota, it has been deemed 
advisable to bring the final transformer, in the form of a pair of 
secondaries, close to the patient, instead of attempting to bring the 
patient up to the cabinet These secondaries are mounted upon 
an attractive floor stand so that they may be readily adjusted at 
any convenient height, and are connected by means of a flexible 
> cable to the cabinet. In the illustration of the Coil, this stand is 
shown directly behind the cabinet. The base is large and heavy 
enough to preclude the possibility of being over-balanced. By 
♦ this arrangement, a very high frequency current of great volume 
may be delivered to the person of the patient with small loss. 
The current required to excite these secondaries is of such a 
character as to flow readily through a cable of moderate length, 
which can be handled with perfect safety, even when delivering 
the full output A unique tube holder, capable of every adjust¬ 
ment, may be attached to the secondary stand at will, making an 
unexcelled device for X-Ray work. The tube holder may, when 
not in use, be turned down out of the way, as shown in the cut 
C. The secondaries proper are of the same 
design as those in the Kinraide Coil, a thin disc 
of fine wire embedded in an insulating com¬ 
pound and placed inside of a protecting case. 

This arrangement, with a ground wire, gives 
perfect protection from a breakdown or an ac¬ 
cident. The full discharge can be grounded 
with no strain on the insulation, and the 
ground between the two secondaries does not 
diminish or interfere with the application of 
both secondaries to the patient. The multiple primaries in each 
of the secondaries are a new feature. These primaries are so 
arranged that, by means of a very simple switching device, three 
different combinations of primary are obtained as applied to each 
secondary coil, so that either secondary may be used independ¬ 
ently or both together with nny combination; thus giving a variety 
of effects with one instrument never before approached 
combined with the utmost simplicity. The current of the highest 

iVft «»• 
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frequency is obtained from the primary of the fewest tun*. eo*. 
bined with the shortest length of the spark gap. All of ft** 
combinations can be varied at will by mean* of a rheostat of fifty 
steps and the latest pattern, so that infinite delicacy of adjust, 
ment may be obtained. The current consumption of the Coil « 
small. Unlike most pieces of apparatus which take but a small 
amount of current to excite, the quantity of high frequency cur- 
rent generated is large, and the apparatus is of a high degree of 
efficiency. 

<7 This Coil may be so manipulated as to produce a surprising 
variety in the discharge. A soft blue breeze can be obtained of 
long, feathery, fem-like, positive discharge, which will be given 
off in every direction. These are soft and attractive in appearance. 
Fierce spark rays may be generated, interspersed with pink, 
snaky flames. At times, the discharge from the secondary may 
be entirely positive and can be readily recognized. At other 
times, a purely negative discharge is given from the ball, each 
point of discharge being surmounted by a positive dis¬ 
charge drawn in from the surrounding air. The effects of positive 
or negative discharge produce quite a different sensation. These 
changes are due to the various frequencies readily obtained by the 

unique spark gap and possible with no other type of apparatus 

known. 


“Th. 

vokin* 

of 

«wr*nt 

4«ll»*>r4 

u 

woofer* ul. 


tl. Users of high frequency apparatus have demonstrated thi 
-ome diseases yield more readily to currents of low frequency, som 
currents of moderate, and still others to extremely high fre 
qwmcy Owing to the great flexibility of this apparatus, it vril 
° Und to meet the requirements of all. The application of th< 
c .. ^ means °f vacuum electrodes is extremely easy, and th< 
New riI«- CCt always be repeated by the same adjustments. 

Kive a «ni 8n V^ metal,ic e, cctrodes have been devised, which will 
• »ble cahl*. en •n * re< l uenc y spray or spark at the end of a 
and of th • * ,,rusb discharge from the crown electrode is l ott f 

that trr»at U \ ftneness and smoothness, and of such a character 
dentally an* rJi U ® can al,ow «d in the treatment without acri" 

i|i ,n K t le patient. This point alone is of great valtt** 
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^ The whole effort of the designer* of this Coll has been to pro¬ 
duce an easily manipulated apparatus, (bring a wide range of 
effects, any one of which can be repeated at any time by the tame 
adjustments, which are easily comprehended and remembered. 
Although the appearance of the cabinet is simple and convenient, 
ret the amount and variety of hard work that can be obtained 
from it at any time will put far in the background the most power¬ 
ful Static machine, the large Rhumkorff Coil with its cumbersome 
high frequency attachment, and any Ultra Violet apparatus on the 
market, to say nothing of the cautery. 

We do not believe it is possible by any other means of con¬ 
struction to produce a Coil capable of giving such enormous volt¬ 
ages and frequencies without quickly destroying itself. The Coil 
has been given the most exhaustive and thorough tests, and has 
met every requirement imposed upon it by the most exacting. 


rqermo = jFaraPit 

d A unique feature, which we believe is found in this Coil only, 
is a Thermo-Faradic attachment; which, briefly stated, is a derived 
circuit from a closed coil of a certain proportion. The current is 
applied to the patient by means of either the well-known sponge 
electrodes or metallic handles, and can be widely varied by means 
of the spark gap and rheostat from a current markedly faradic in 
its characteristics and possessing great smoothness, to a current 
having no faradic effects and producing within the body a sensa¬ 
tion of great heat; and that this is real heat locally generated is 
demonstrated by actual heating of the sponges, and by the sensa- 
tions of the patient. If the metal electrodes from this circuit are 
brought in close proximity to each other, a small but brilliant arc 
is produced of such intense heat that actual welding of copper (on 
• small scale) may be made possible. If two strip* of metal are 
attached to this Coil and arc placed in a little water, it will soon 
become very hot. By placing both of the electrodes on or near the 
diseased area, the effect will be strictly local; or by separation, 

I'M* ••**«* 
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widely diffused. Sufficient current may be taken in this manner 
without discomfort to bring to full brilliancy a sixteen candle 
power lamp, when placed in the same circuit with the patient 
These currents are of true high frequency, oscillating millions of 
times per second. 

gltr* Tfolct lEffetlg 

d Owing to the peculiar construction of the Coil, it is possible to 
produce powerful Ultra Violet effects. To do this, a special switch 
is put on the front of the cabinet, together with a pair of binding 
posts, and a lamp similar to the one furnished with the alter¬ 
nating current Kinraide Coil or the “Ultra" may be attached. 
This is an iron condenser arc and is fully described on pages 26, 27 
and 28 of Bulletin 33. Ultra Violet rays are generated in great 
profusion, almost to the exclusion of all light rays. The lamp 
should be used in connection with a quartz compressor. For 
prices, see page 10. 


Cautery effects 

d. A powerful cautery transformer may be incorporated in the 

cabinet at a slight additional cost. The transformer gives a very 

large quantity of current at so low a voltage that diagnostic lamps 

or cautery knives may be used with perfect safety. The control 

is perfect and the graduations are fine. This transformer is 

entirely separate from and has no connection with the high fre- 

quency CoU » and thcrc « absolutely no chance of getting a high 
AMkr voltage through it. 

U WtMt 


Cttli r a 

C. This tube was designed specially for this Coil, and is a modifi¬ 
cation of the old Type H, used with the Kinraide Coil, and com- 

with the valve tube so called. The reversed waves are choked 
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hack so that the hemispherical effect so familiar to Static users 
it produced. This tube should be a general favorite, as it is cap¬ 
able of very hard usage. It is recommended for ail coils givtr? 
an alternating current. The tube is strongly built, the bulb of 
good sire, and the terminals are well supported, so that they will 
not break down either in use or during transportation. 

C We have no hesitation in saying that there is no apparatus 
more flexible or under more perfect control for operating an X-Ray 
tube, or for high frequency work. A Geissler tube can be excited 
so that it will glow to any degree of brilliancy, and this light will 
remain absolutely steady as long as required The Coil will 
deliver such an amount of current as to be beyond the capacity of 
most X-Ray tubes, or so little that the smallest tube can be made 
to barely glow. In X-Ray practice, by means of the spark gap 
alone, the bones of the hand may be seen as almost transparent, 
or the whole hand itself may be made black, and this without 
change of vacuum in the tube. 



CCODE WORDS 

52 volts, 7,200 Alternations.K ope rig 

• 0-i *cltb, ' ,200 Alternations Kopernikus 

110 volts, 7,200 Alternations. Koperkies 

' - 16,000 Alternations ..Koperkleur 

110 'oils, 16,000 Alternations. Kopermolen 

110 volts, 15,000 Alternations. Kopermunt 

110 \olts, Direct Current ... ........ In tarda turn 

220 volts, Direct Current. Intardetis 

235 volts, Direct Current. Intarlando .... 

250 volts, Direct Current. Intarlare «•* 

500 vo * l, » Direct Current. Intarlato 

wm 


tlvtn 

out of 


Guarantee 


«th each Coil furnished, a guarantee will be given against any 
e ect tn workmanship or material, or against burn-out not caused 
y improper usage, for one year from date of shipment. 


H»r» 

ho4 aa 
trouhte 
with 

r®«*» 

pattara. 
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jjrlct list 


JACKSON HIGH FREQUENCY COIL, to run on any alternating current 
from 52 to 250 rolts and any commercial cycle, complete aa shown in cut 
opposite page 2, including electrodes, stand and tube holder. Price, $350.00 
Code word, Heidengeld. 

JACKSON HIGH FREQUENCY COIL for 110 volts direct current, as 

above, including motor generator. Price, $420.00 

Code word, Headledge. 

JACKSON HIGH FREQUENCY COIL for 220 volts direct current, as 

above, including motor generator. Price, $430.00 

Code word, Heenkomen. 


MOTOR GENERATOR including starting box, for 110 volts direct cur¬ 
rent, when sold without coil. Price, $70.00 

Code word, Hervatting. 

MOTOR GENERATOR including starting box, for 220 volts direct cur¬ 
rent, when sold without coil. Price, $30.00 

Code word, Hervimo*. 

MOTOR GENERATOR including starting box, for 500 volts direct cur¬ 
rent, when sold without coil.. . Price on application 

Code word, Hervento. 

CAUTERY TRANSFORMER, additional. Price, $25.00 

Code word, Curtelasse. 

CAUTERY HANDLE with snare. Price, $6.00 

Code word, Curtem. 

CAUTERY HANDLE, plain. Price, *1-50 

Code word, Curtiamos. 


CAUTERY CORDS, per pair. Price, SI* 50 

Code word, Curtidos. 


CAUTERY KNIVES, No. 1 to No. 8.Price, each $0.75 

See illustration opposite page 15. 

Code word for set of eight, Curtilage. 

ULTRA VIOLET ATTACHMENT, Including lamp, cable and arm for tub* 
.. Price, $60.00 

Code word, Coujunctum. 

Un 
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^ y ytlSSOR with fine quirt! Ian*.Price, |5 oq 

CoA* word, Condate. 

SFT OF METALLIC HIGH FREQUENCY ELECTRODES, «Stn ^ 
M-paratrlT.. .Prica, 110.00 

Code word, Henrencia. 

SET OF SIX GLASS VACUUM ELECTRODES with handle, Price, $$.00 

Code word, Koukarien. 

SPECIAL H. F. X-RAY TUBE, ae shown opposite pa*e 6. Price, S14.00 

Code word, Depor. 

MINERAL TUBES, to be used as electrodes, 20 inches Ion*. eery briffiant. 
Code word, Denuam. Price, each $3.00 

GEISSLER ELECTRODES, No. 17 and No. 18 filled with liquid, eery 
hi*hlr colored. Price, each $2.00. Special set of sis assorted colon, 

Price, $10.00 

Code word, No. 17, Kourgan ; No. 18, Kourilien; set of six, KoxeL 

WILLEMITE TUBE, small X-Ray tube with piece of wilkmite for anode* 

Tery handsome and brilliant.Price, $6.00 

Code word, Demptos. 

BLOCK TIN for X-Ray shields, per pound, $0.25. A strip thirty-six 
inches long by fifteen inches wide makes a pound. 

Code word, Blemmyer. 


mat of Outfits 


OUTFIT NO. 60. For the alternating current. 

Code word, Handlohn. 

One Jackson Coil, complete, including set of metallic electrodes and 

tube stand... 

One H. F. X-Ray Tube ... 

One 5 i 7 Platinum Barium Cyanide Fluoroscope. 

One set of Vacuum Electrodes with Handle . 


$350.00 
. 14.00 

. 10.00 
5.00 


$370.00 


OUTFIT WO. 61. For the 110 volts direct current. 
Code word, Ilandlubbeu. 

S * m * u enumerated In Outfit No. 60. 

One Motor Generator, complete, fitted in cabinet . . 


. $370.00 

70.00 


For 220 volts, add to above, $10.00. 


$440.00 


!•»«» 






























OUTFIT HO. 62. For the ■Item*tin* current. 

Cod* word, Handlung. 

Oof Jackson Coll, complete, inclod in* set of metallic electrode* and 

tube stand ... 

T%d H. F. X-Ray Tubes. 

One 5x7 Platinum Barium Cyanide Fluoroccopa. 

One set of Vacuum Electrode* with Handle.. 

One lfo. 17 and one Ho. 18 Electrode. 

Four pounds Block Tin.. 



28 00 

10410 
500 
44)0 
100 





W084» 





OUTFIT HO. 63. For the 110 volt* direct current. 
Code word, Handmagd. 

Same as enumerated in Outfit Ho. 62 ... 

Motor Generator complete and fitted in cabinet 

For 220 Tolts, add to above, $10.00. 



$468.00 



0 

OUTFIT HO. 64. For the alternating current. 

Code word, Handmaiden. 

One Jackson Coil, complete, including set of metallic electrodes and 

tube stand.... $350.00 

Two H. F. X-Ray Tubes. 25.00 

One 6x8 Platinum Barium Cyanide Fluoroscope . . . . . I® 00 

One set of Vacuum Electrodes with Handle . 

One set of six Ho. 17 and Ho. 18 Electrodes. 10 00 

One roll of Block Tin, 10 pounds. 

Two Mineral Tubes. 6 00 

One Willemite Tube.^ 

$422.90 


OUTFIT HO. 65. For the 110 volts direct current. 
Code word, Handmandel. 

Sam* as enumerated In Outfit Ho. 64 
Motor Generator complete and fitted Ln cabinet 

For 220 volta, add to above, $10.00. 
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O UTF IT NO 66 For the alternating current 
Codr word, Handmeeeer. 

One lackaon Coil, complete, Including aet of metallic electrodes and 
robe rtand. 

Two H. F. X-Ray Tube*. 

One 5x7 Platinum Barium Cyanide Fhioroacope . , 

One art of Vacuum Electrodes with Handle .... 

One set of six No. 17 and No. 18 Electrode* .... 

One roll of Block Tin, 10 pounds . .. 

Two Mineral Tubes... 

One Willemite Tube. 

Cautery Attachment. 

One Handle and Snare.. 

Eight Cautery Knives. 

Ultra Violet Attachment.. 

One Quartz Compressor. 


S350.00 
28.00 
10.00 
5.00 
10.00 
2.50 
6.00 
6.00 
25.00 
6.00 
6.00 
60.00 
5.00 


$519.50 


01TFIT NO. 67. For the direct current. 

Code word, Handmolen. 

Same as enumerated in Outfit No. 66 .$519.50 

One Motor Generator complete fitted in cabinet.70.00 


For 220 rolts, add to above, $10.00. 


$589.50 



C W the Ultra Violet Attachment is desired in addition to any of the above 
out.iu, except No. 66 and No. 67, where it is included, add $60.00, and for 

utery Transformer add $25.00, also price of handle, knives and cords as 

desired. See page 10. 

C. The above outfita are given as samples only, and may be changed to suit "T** 

the convenience of the purchaser. fif*“ 

C I# ord«iB| ) use outfit number or code word. Be sure to specify the cur- 

0 Whicl * tlle co ^ i* to be used, and if alternating current, the number qt 
cuj— . none as well aa the voltage. For list of code words for the various *3*** 
^ *** "’ ,rr P«ge 9. Example: if you wish to order outfit No. 62, coil to 
wir. - ? D „* current °1 194 volts, 7200 alternations, to be ahlpped by express, «it* 

" " ° ow,: Exprc* llandlung Kopamlku^ 


l*«r» ihutM« 
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Prices in this bulletin are net, except where cash accompany or*., 
which ca.*e a discount of 5 per cent wiU be allowed. 

C In case of C. 0. D. shipments, where a draft of 25 per cent of bill 
panics order, the same discount may be taken. 

Remit by express or post-office money order or by New York draft 
twentx-five cents to face of all checks, except on New York or b %• ?IJ 
cover collection charges. 


Heft v tncts 

C, Customers unknown to us must give satisfactory references, tend draft 
with order, or we will ship C. 0. D., charges for return of money to be borne 
by purchaser. 

C Goods will be delivered f. o. b. freight or express, Boston, Mass. No charge 
for packing. Each piece of apparatus is carefully packed and no allowance 
will be made for loss or breakage in transit 

C Western Union Telegraph code used. Telegraph and cable address, 

'■Sweeny." 

C When in Boston, we shall be glad to have you make your headquarters at 

our office. 


O u 11 r t i n 0 


C. We should be glad to send the following bulletins to all interested. Othr. 

bulletins are out of date. 

Number Twenty-eight, Kinraide Coil and Accessories 
Number Thirty, Directions for Operating Kinraide Coil 
Number Thirty-two, Electrical Novelties 
Number Thirty-three, Coils and X-Ray Tubes 
Number Thirty-ftve, this one 

C. lor u good, powerful, thoroughly reliable, as weU as a cheap X**UyCoj*» 
>• *rtj|y recommend the Kinraide for your consideration. 

' uutrate* and describes tills coil as well ae X-Ray tubes and supp“** 
general, and will be sent on request. 
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rue It f nr ilMColl 



for those who do not wish to invest much money but yet 
vrnnt a good, strong, serviceable and durable coil which will do 
pood X-Ray work, this Coil is recommended. It deliver* a high 
frequency current that may be used to good advantage by means 
of the vacuum electrodes. 

H It may be furnished plain or with the ultra violet attachment 
as desired. This attachment can be used only with the alternat¬ 
ing current coils. 

<T For full particulars concerning this Coil, see Bulletin 33. 


OUTFIT 50. 52. For direct current. 

Code word, Epidrome. 

One direct current Kinraide Coil.$130 00 

Two Tubes, Type K. 24.00 

One 5x7 Platinum Barium Cyanide Fluoroscope . 10.00 

One Rheostat. g.00 

One Floor Tube Stand .*. 10.00 

Four pounds of Block Tin .. , . 1.00 

One pair of Spark Regulators . 4.00 


One set of six Vacuum Electrodes 


5 00 



$102.00 


OUTFIT HO. 53. For alternating current. 


Cod « word, Epieront. 



One alternating current Kinraide Coil 
Two Tubes, Type H . . 


$130 00 
28.00 


Fluoroscope. 10 00 



$106.00 


8.00 
10.00 
1.00 
4 00 
9.00 
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING 
AGENTS FOR THE KIN R A IDE COILS, WHICH HAVE NOT UNTIL NOW 
BEEN MADE ON AN EXTENDED SCALE, THE FEW BUILT IN THE 
LABORATORY OF THE INVENTOR, MR. THOMAS B. KINRAIDE OF 
JAMAICA PLAIN, MASSACHUSETTS. HAVING WON UNSTINTED 
PRAISE. MR. HOWARD JACKSON. THE WELL-KNOWN ELECTRICAL 
ENGINEER WHO HAS MANUFACTURED OUR GOODS FOR SEVERAL 
YEARS, HAS SECURED THE SOLE LICENSE TO MANUFACTURE 
UNDER MR. KINK AIDE'S PATENTS. 
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WINDING 


A UN’IQL'E 
FEATO'UE 


Cbe Kinraide Induction Coil 

HE Rhumkorff Coil, with its many miles of fine wire wound in thin 
sections, a hundred or more of which are necessary for a twelve-inch 
spark coil, is the starting point from which the Kinraide Induction Coil 
was developed. This coil consists of two separate secondaries with their 
primaries connected in series. Each secondary has a high and low poten¬ 
tial terminal due to the position and the method of winding the primary. 
The primary is located outside the secondary winding. The secondaries 
are wound in single flat discs and lie in the same plane as the primaries: with this 
method of construction the discharge from the two terminals is vastly different. 

The potential at the central terminal of the secondary is extremelv high, whilst 
that of the outer turns near the primary is very low. By connecting the outer 
terminals of two such secondaries in series the potential of the outer turns entirely 
disappears. 

This unique feature is of the utmost importance, as there is no tendency to 
discharge into the primary, a most deplorable weakness of the Rhumkorff Coil, 
and most expensive, since, if the primary tube is punctured, the coil is practically 
ruined. The secondary of the Kinraide Coil is not subject to any such danger. 

Another weak feature of the Rhumkorff Coil is the heat developed in the 
primary. Outside the wall of the primary tube, and in contact with it, is the 
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AHSENCK 
()!•• HEAT 


insulating compound. The least increase of temperature in the primary softens this 
and before danger is suspected, it has melted, and no safe operation can thereafter be 
assured. 

There is absolutely no heating in the primary of the Kinraide Coil, so that 
the insulation cannot be melted, nor is there heat generated where it can in any way 
affect this delicate part of the apparatus. 

In the above, the Rhumkorff Coil is used for comparison only, and not to 
depreciate its value, after long years of service as an inseparable part of a well- 
equipped laboratory. 

SPARK GAP 


HIGH 

ITIKiyENCV 


mscn \ur.E 


A most valuable feature is the water cooled spark gap. The heat ordinarily 
developed in various parts of other coils is localized here, where it can be taken care 
of without trouble or risk. In other coils there is a single discharge from every 
interruption of the primarv circuit. With this spark gap we have a high frequenej 
apparatus giving many hundred discharges, or singings, in the secondary for eien 

break or reversal in the primary. 

This diminishes the time of exposure and increases the steadiness of the illumina¬ 
tion of the screen. The appearance of the discharge is wholly different from the 
Rhumkorff spark, and must be seen to be appreciated. 


IMPROVED INTERRUPTER 

\ vexatious feature of'the old apparatus was the constant attention required by 
the vibrator. The sticking of the platinum points and the cost of their renewal is 
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DURABILITY 


1.IGIIT 

WEIGHT 


SUCCESSFUL 

TESTS 


entirely eliminated bv the new rotary break, which will easily handle sufficient 
current without noticeable sparking. 

This interrupter is a most solid and durable thing, and with the spark gap 
embodies an entirely new principle. It is as durable as any part of the coil, and when 
started runs at constant speed until the motor is stopped. The alternating coil requires 
no interrupter. The spark gap, however, is essential. 

PORTABILITY 

The use of so little wire in the coil makes the apparatus compact, strong and 
readily portable. The whole outfit may be taken in the physician’s buggy. In 
hospitals it may be placed upon a small table and moved from ward to ward. Tin- 
weight of the coil complete is from sixty-five pounds to seventy-five pounds. 

SMALL AMOUNT OF CURRENT USED 

This apparatus consumes three to four amperes. It can be attached to any lamp 
socket, and is also constructed for use with storage batteries. 

SHORT EXPOSURES 

For X-ray fluoroscopic work great steadiness of illumination is necessary: also 
energy enough to brilliantly illuminate the screen. For radiographs it is essential that 
the time of exposure be not very long: in fact a great amount of detail in the finished 
negative is often sacrificed on account of difficulties attending a prolonged exposure. 
All these valuable effects arc obtainable in this new apparatus, which has been put to 
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most severe tests in both private and hospital work for the past two vears. 
highly recommended by the users. 

I lie following table of exposures will be found to meet the requirements 
average case, with a normal distance and a plate of the ordinary speed. 


and is 
in the 


FOR ADULTS 


Chest 

3 minutes 

Pelvis . 


.’> minutes 

Shoulder . 

3 minutes 

Hip 


■ minutes 

HI how 

15 seconds 

Knee 


(10 seconds 

Wrist 

• *> seconds 

Ankle 


15 seconds 

Hand 

. 3 seconds 

Foot 


5 seconds 


ItKI.I.MIll.lTV 


SUMMARY OF ADVANTAGES 

A summary of the advantages of the Kinraide Coil are portability, safety of 
operation, simplicity of construction, durability, small amount of current used in 
operating, steadiness of illumination of fluorescent screen, a greater amount of X-ray 
1 'ght than from any other apparatus using anything like the same amount of current, 
always ready for work in all weathers, no sparking into the primary, no melting of 
the solid insulation of the secondary, easily and cheaply repaired, no platinum points, 
no breaking down of the condenser, and a much shorter time of exposure than has been 
before obtained. 


TU BES 

Our tube at first sight is not different from the ordinary X-ray tube. It is. 
however, carefully constructed upon accurate measurements made from, and according 
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HEATING 
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to the requirements of this coil. The curvature and size of the cathode, it* distance 
from the anode, and the proper vacuum have all been experimentally determined and 
incorporated into its structure. The alternating current tube is a new departure, and 
is the outcome of years of experiment, and is unequalled for definition. 

Too much stress cannot be laid upon the necessity of having a suitable tube, as 
therein lies the secret of the best work. All of our tubes for coil use are fitted with 
our special vacuum adjuster, by which the vacuum can be held at any point with ease. 
It has been a difficult problem to successfully design a tube to resist the energy 
developed by the Kinraide Coil, many methods having been tried with varying success. 

Cold water is not a desirable element to introduce into a tube while in operation: 
neither is the use of masses of base metal to take up the heat advisable, on account of 
the gases given off, which change the vacuum. W e believe the proper method is to 
use extremelv thick platinum, the avoidance of which has heretofore been the object of 
many manufacturers. We have found that this is the surest, and best method to 
acccomplish the end sought. 

Our tubes are run successfully by the most powerful generators with no trouble 
from varying vacuum, and experience has proved their use is economical. I hey are 
readilv repaired, an advantage not possessed by the complicated varieties, and by no 
means an unimportant consideration. All our tubes are bond mode from the best 
German glass, and are carefully annealed and exhausted to just that nice point which 
gives the best results. 

Our terminals are worthy of commendation. We are proud of the mechanical 
design of our tubes, and extended use shows that they have ample strength exactly 
where needed. In short, our aim has been to avoid complication of all kinds, and the 
accompanying cuts show how well we have succeeded. 

•J 
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SIMPLE 


ADJUSTABLE 


COILS 


TUBES 


TUBE STANDS 

Our experience has shown us that the present tube-holders on the market leave 
much to he desired for practical every-day work. After much experimenting we have 
produced a floor stand that is not complicated, has all needful adjustments, is sufficiently 
rigid, and looks well. 

An adjustable spark gap for tube regulations is a valuable feature, and this 
addition takes up no extra space. The only metal used is the cast iron base. The tubes 
and wires are well insulated with the best hard rubber, thus increasing the efficiency of 
the whole apparatus. 


PRICE LIST 

This apparatus is constructed from the finest materials and finished in the best 
possible manner. Xo second grade is made. 

The Kinraidc Induction Coil .... $200.00 

(Direct and alternating currents of all voltages from 20 to 500) 


K Tube for Direct Current Coil .... 15.00 

II Tube for Alternating Current Coil only . Its.00 

An allowance of $3.00 will be made for the return of the complete terminals of 
either of the above tubes towards the price of new apparatus. 

11 
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FLUOROSCOPES 

Platinum Barium Cyanide Fluoroscopc, 4x5 . . . . g.oo 

Platinum Barium Cyanide Fluoroscopc, 5 x 5 .... 10.00 

Platinum Barium Cyanide FI Horoscope. 5x7 . . . 12.50 

Platinum Barium Cyanide Fluoroscopc, (! x 0 .... i;).u0 

Platinum Barium Cyanide Fluoroscope, (! x s .... lo.OO 

Platinum Barium Cyanide Fluoroscopc, « x 10 .... 24.00 


I lie Platinum Barium Cyanide, from which these screens are manufactured, is 
crystalizcd and re-crystalized before the cardboard is coated: afterwards a protecting 
varnish is applied, which makes them, in our opinion, the best screens in the country 
today. These screens are brilliant and lasting, and of very fine grain. 

Tungstate of calcium screens will be furnished if desired. These are much 
cheaper, but we do not recommend them for ordinary work. Price list on application. 


X-RAY PLATES 

5 x 7, per dozen ......... $1.40 

i;l 2 xrtjg, per dozen ......... o.: 10 

8 x 10, per dozen * . . . . . . . , 3.40 

10 x 12, per dozen ......... .*>,50 

11 x 14, per dozen ......... 7.00 

Complete developing and printing outfit, with full instructions for use . 5.00 


A supply of the above sizes always in stock. These plates arc specially wrapped 
in light proof paper, no plate holder being required for use with the X-ray. 

Id 
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FLOOR 

TUBE STAND 



Floor Tube-Stand, with Adjustable Spark Gap .... 

A finely polished quartered oak table large enough for either of the foregoing 

$10.00 


outfits, and equipped with ball-bearing castors 

SAMPLE OUTFITS 

12.00 

OUTFIT 

NUMBER TWENTY-ONE. 

For Direct Current— 



One (1) Direct Current Kinraide Coil • 

$•.'00.00 


Two (2) Tubes, Type K 

30.00 


One (1)5x7 Platinum Barium Cyanide Kluoroscope 

12.50 


One (1) Floor Tube-Stand, with adjustable Spark Gap for controlling vacuum 

10.00 


Total ....•••• 

$252.50 

OUTFIT 

NUMBER TW ENTY-TWO 

For Alternating Current— 



One (1) Alternating Current Kinraide Coil • 

$200.00 


Two (2) Tubes, Tvpe H . . . • ■ 

30.00 


One (1) 5x7 Platinum Barium Cyanide Kluoroscope 

12.50 


One (1) Floor Tube-Stand, with adjustable Spark Gap for controlling vacuum 

10.00 


Total. 

$233.50 


In ordering coils give voltage of circuit, whether direct or alternating; if alternat¬ 
ing, the number of alternations. 

Full directions for operating accompany each coil. 
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We want our customers to feel perfectly free at all times to call upon us for expert 
advice on all things pertaining to the operation of X-ray outfits. 

The factorv where our goods are manufactured is well equipped with the finest 
tools and latest facilities for our business. 

CAT.\i.c>t;i i;s if interested in static machines and electro-therapeutical apparatus in general send 
for Bulletin Number Twenty-Four. Static tubes, Bulletin Number Twenty-Five. 

TERMS 

Prices in this catalogue are net. 

Remit bv monev order, express or by New 'l ork draft. Add twenty-five cents 
to face of all checks except bn New York or Boston, to cover collection charges. 

HE1KHEM ES Customers unknown to us must give satisfactory references, or send cash with 
order, for which we will allow five per cent. W e will ship C. O. D., provided a 
remittance of twenty per cent, accompanies order. Charges for return of monev to be 
borne by purchaser. 

Goods will be delivered f. o. b., freight or express, Boston, Mass. No charges 
for packing. Each piece of apparatus is carefully packed and no allowance will be 
made for loss or breakage in transit. 



1C 

PHI S'* Ml Ml MMAV AM* l.MI.KY COMPANY 
KOtfTOK 
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INTRODUCTION. 


History. 


Of all discoveries in the history of science, no other has attracted such 
interest in the popular and scientific mind as that gradually developed since 
the announcement of Professor Roentgen. The intensity of this interest is all 
the more astonishing when we consider that only a few months have elapsed 
since the results of his investigation were made known. 

Although repeated experiments had demonstrated the presence and nature 
of the cathode ray, it remained for the Wurtzburg professor to prove the 
existence and power of the unknown, or X ray. The astonishing claims incident 
to this discover}' were received throughout the civilized world with incredulity 
and amusement; and even since the confirmation of these claims, the importance 
of them has l>een only in a measure appreciated. The interest thus early aroused 
has been the cause of enormous strides in the perfecting of apparatus and in the 
development of methods of application of this new force. 

Seldom do practical results substantiate the claims made by the original 
promoters; but in the present discovery the modest claims made by Professor 
Roentgen were, even after the first few weeks, more than realized by American 
investigators. In these first experiments, it was thought possible to photograph 
onlv the hand or other equally thin portions of the body, showing the bones with 
varying degrees of clearness; but today there is no bone of the human body that 
has not been photographed successfully, and even examined directly with the 
fluoroscope. Indeed, the field of usefulness is being so rapidly extended that it is 
hardly possible to make definite statements concerning the work which is now 
being done. We do, however, know of much successful work of diagnosing cases 
of cancer, tumor, apendicitis, and gall-stones, in addition to the more common 
cases of fracture and the locating of foreign bodies. 

This diagnosis is obtained by allowing the screen to be brought to such a 
point in the fluorescence that slight indications of the result looked for are noticed. 
At this point, the current is instantly cut off, then the current is again turned on. 
and the fluorescence brought to the same point. The operation is repeated until 
a vivid impression of the results looked for is made on the mind. The remarkable 
results obtained might seem startling were it not for the ingenious method 
employed, a more complete description of which will be found on page. 

One of the most unlooked lor applications has recently been developed in the 
Vppli.*tSons field of dentistry ; and, certainly, no profession has been more ready to grasp the 
benefits to be derived from this discovery. 

Already much excellent work has been done and no little attention given to 
the devising of special instruments for dentistry. Those who are not already 
acquainted with the work of Dr. W. Rollins, of Boston will be much interested 
<n some of his methods for using X rays in his practice. By the aid of a small 
\ lUcr t ^ uur °scope f with a reflecting mirror, he is enabled to make careful examina- 
nous of the roots, cavities, nerve-channels, etc. Also by photographic process, he 
t , • esults showing remarkable definition of the enamel, dentine, cementem, and 
ine distinctions are obtained by using a large number of sensitive films 
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sut>crimpo<cd. These films arc exposed in a small silver plate-holder, so adjusted 
J ,o he inserted in any portion of the mouth. The value of such results 

must be apparent to every dental surgeon. , . . 

The excellent work done by Dr. Kells, of New Orleans, has already been 

brought before the public. 

124 Baronnb St , New Orleans. 

L. E. Knott Apparatus Co , 

Boston, Mass. 

I am charmed with the Roentgen Ray apparatus, received from you, and with the results 

already obtained with it. 

I have succeeded in taking fine skiagraphs of the roots of the teeth in living subjects. 

Yours truly, C. Edmund Kills, Jr., D. D. S. 

In hospital work and in the private practice of progressive surgeons the use of 
the X ray apparatus is now indispensable. This fact was forcibly brought to our 
notice not long since by the receipt of a negative showing a fracture of several 
weeks standing. This fracture was supposed to have been properly set, and the 
patient nearly ready to be discharged. Through a plaster of Paris bandage 
around a man’s thigh, the X Ray negative was made of the femour, which had 
been fractured. The negative showed that it was an oblique fracture and that the 
upper fragment had slipped over the other. The attempt to set the fracture did 
not bring it into apposition. A fluoroscopic examination, or a negative taken, 
from time to lime, would have shown whether the bones had been displaced, 
and to what extent they had united, making it unnecessary to remove plaster 
of Paris casts. 

. „ Urbana, Ohio, Aug., S, i8q6. 

Messrs. L. E Knott Apparatus Co. 

Gentlemen: — Your high frequency coil for alternating circuit is giving very satis¬ 
factory results in the Roentgen experiments. Our Medical Association has expressed its highest 
appreciation of the workirg and results of the Coil. 1 am safe in saying that my experiments have 
verehed your high claims of its efficiency. Very truly, I. N. Kbyskr, 

Prin. Urbana High School. 

Those who have watched the progress of the work are already familiar with 
the great variety of operations which have been made possible: careful examina¬ 
tion of fractures cf almost every bone in the body ; locaiing of bullets, fragments 
of glass, and other foreign substances ; these and other similar cases have already 

ceased to attract attention. 

In the progress of the work, however, new cases are constantly coming to 
notice; as, for instance, the successful photographing of the skull by Professor 
Rumpus of Brown University, a full account cf which appeared in the Providence 
Journal of recent date. In this operation, it was found that five minutes produced 
a very satisfactory negative, in which the course of a bullet, with which the patient 
had been accidentally shot, was clearly indicated. 

Tub Cathouc University op America, 
Washington, D. C. 

The coil h»» operated in a satisfactory manner, both with alternating and direct current. 

Yours truly, 

Daniel W. Shea, Prof. of Physics. 

Kmergmr, The value of the instrument in the Emergency’ Wards of Hospitals can hardly 
be over estimated. From a published classified list of cases covering a period of 
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one vear in the work of a single hospital in this city it was recently estimated by a 
Thvsician that an X ray outfit, such as we are now furnishing, would have been of 
great value in over 3000 cases. 

Rkodb Island Hosmtal, 
ProviDinci, R. I. 

I am very ranch pleased with the apparatus. The first time the current was turned on, it rare 
a beautiful light, and has given good satisfaction during several hours of work. 

H. C. Bcmbus, rh. D. 

We are pleased to note also that progress is being made in the use of the 
apparatus so as to obtain good results with shorter exposure- Indeed it is now 
found that for certain fine effects of detail a short exposure is often more desirable. 

This has been clearly shown by Dr. Strong of the Boston Homoeopathic 
Hospital. In his work the Tesla Coil was used and two seconds found to give 
the very finest detail of ordinary objects while the most satisfactory shadow-graph 
of the hand which we have yet seen was produced by a practically instantaneous 
exposure. 

From a Utica, N. Y. daily of July 31, we take the following : — 

X RAYS AT FAXTON HOSPITAL. 

^TrrrvssFUL Experiments Conducted Under the Direction of 

Rev. J. W. Whitfield. 

Some two or three weeks ago, the tesla coil, manufactured by the L. E. Knott Company of 
Boston, arrived at Faxton Hospital. It had been seen working by Dr. Glass of this city, at the 
medical society meeting in Boston, and ordered by him for use in Faxton Hospital, as he was much 
delighted with the experiments given there. Since its installment at the hospital. Rev. J. W. Whit- 
fiekfhas been experimenting with it, in producing X ray photographs. He has succeeded in a marked 
degree in reducing the time of development, as well as the exposure. Fifteen minutes to an hour has 
been the usual time of exposure, while the picture afterward has uken from one to three hours, in the 
hands of roost manipulators. Mr. Whitfield exposes a plate without any tungstate of caldum 
screen, and obtains a picture in five minutes at the longest, and succeeds equally well with one or two 
minutes exposure and two or three minutes development. With longer development the exposure 
could be reduced to a small fraction of a minute, and a well defined copy of the subject be obtained. 

In the interests of the patient it is pleasing to note that by means of improved 
apparatus it is possible not only to alleviate, but in many cases to prevent suffer¬ 
ing. After an operation for fracture or dislocation, the physician is now able to 
examine the condition without removing the splints or bandages, thus saving the 
pain occasioned by handling the parts. In such cases there should never occur 
improper setting from improper diagnosis. 

Bullets, needles, etc., have in the past often evaded the most skilful surgeon, 
where now foreign bodies can be located at once without the use of the probe. 

Apparent Effect on Bacilli and Diseased Tissue. 

With relercnce to the tubercular cases treated, am glad to say that the movement in the elbow 
case has increased from about fifteen degrees until now he lias something over ninety degrees titu e 
ol motion. Understand me that the anchylosis was not bony, but was due to soft in minatory 
etianges with the exudate thrown out, characteristic of these cases, rhe heat and swe ng tension, 
in fact all of the symptoms of the malady, have practically subsided. 

The case of ganglion or bursal trouble of the wrist continues to improve, the patient being a e 
to extend the finger almost completely, wi-h a subsidence also of the inllammatory symptoms which 
existed. The diagnosis in either ca.se is not proven ; we assume it, however, to be correct, as near y 
all bursal enlargements of the wrist of this character are found to be tubercular in origin. The elbow 
jotnt also gives characteristic natural history of lubetcular disease. 

Very truly, 

J. H. Glass, M.D., Paxton Hospital. 


Progress. 
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bop.1 to realty ‘ h *'J“ tfce inIeresl j„ i„ possibilities lesstttcd. On the contrary, 
opened up. - how a legitimate curiosity m this most humane of 

the pu ,c "" alk desire of thc American people, to be well informed on all 
sciences, r - has , e d to the establishing of exhibitions and to 

... r; C .r/o7 «nt 7o7,h a eir enlightment. The desire of exhibitors to 

adtantagc of this interest has induced them to undertake the work with cheap 
and inefficient instruments. 

The public, however, are not now satisfied with the extremely poor results 
which these cheap instruments give, and are already demanding genuine, scientific 
presentation. Wherever the Tesla Coil has been used, the interest is found to 
increase as the public become more and more familiar with the results. 

Dartmouth College, Oct. 19,1896. 

L. E. Knott Apparatus Co., 

Boston, Mass. 

Gentlemen : — 1 have been so much pleased by the result of my experiments with 
X Rays from your Tesla Coil and Reflector Tubes that I am sure you will be interested in them. 

I have used the apparatus both in private experimenting and in public lectures, and have thus far 
had perfect pictures with every exposure. 

1 have secured sharp negatives of articles through vulcanite plate holders in less than five seconds, 
and this result, too, without thc aid of a fluorescent screen or even heating the platinum of the tube. 

In three minute exposure, under the same conditions of tube and plate, the Rays gave a sharp 
negative after piercing nine inches solid spruce timber and the vulcanite plate holder slide. 

I have also made duplicate negatives by using a double plate holder, the Rays penetrating one 
glass plate and affecting the next; time, five seconds. 

1 know of no apparatus so well adapted for lecture purposes. In a darkened room, by means of 
a hoodless fluorescent screen, I have been able to show the whole audience the outline of my hand, 
even to distinction of flesh and bones. 

To convince people of the genuineness of X Rays, I make pictures in their presence of article* 
given me by the audience, placing these sometimes under several books or some indies of wood- 
Usually I take thc negative of a person's hand. These negatives are developed at once and given to 
the audience for inspection. There is no other apparatus by which these results can be secured so 
forcibly and without a moment’s delay. 

Yours truly, 

Ch es t e r B. Curtis, M.L. 

In addition to showing the bones of the skeleton, the changing outline of the 
heart, and other phenomena directly related to the X ray work, the entire subject 
of the Tesla high frequency and high voltage currents is of the most absorbing 
interest. 

Ohio Wrslevan Universitv. 

Delaware, Ohio. 

L. E. Knott ArrARATUs Co., 

Boston, Mass. 

Gentlemen : —Thc Tesla coil which you made for me has given perfect satisfaction 
1 consider it superior to a Rhumkoff coil. With it I have reproduced many of Tesla’s interesting 
experiments. As a means of exciting a Crookes tube I have found nothing equal to it. 

Your focus tubes for alternating currents have reduced thc tim>. of exposure for radiographs to 3 
very few minutes. 1 am well pleased also with your liuoroscopc. 

Sincerely, Will C. Hormrll- 

\\ ith the cheaper form of apparatus this entire field must be overlooked, but 
with our unproved instrument the exhibitor, the lecturer, or the instructor has 
within ins reach net only thc means of showing the most powerful results of the 
X ray. but also the phenomena involved in the extremely interesting researches 
of Crookes. Hertz, Lenard, Thompson, and Tesla. 
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The Tesla Phenomena is most interestingly described in Mr. Tesla’s little 
lvxik on High Frequency and High Voltage Currents, also in his other researches 
about to be published. 

These maybe obtained from Wm. Johnson & Co., New York. 

The early experimenters in X ray photography were forced to use apparatus 
designed for the study of the cathode ray, the older form of Crookes tubes 
being excited by the induction coil or some form of the static machine. 

We feel that it will be of interest to our patrons to consider briefly the 
development of the present efficient apparatus. 

You will recall that on January 7th, the news of Professor Roentgen’s 
discovery was first cabled to this country. Believing in the value of the results 
already obtained, wc immediately applied ourselves to the designing of Crookes 
tubes especially adapted for the production of X rays. Little progress was made 
until after twenty days of incessent labor. On January 27th, however, we succeeded 
•n making a tube which wc believe to be in advance of anything before attained. 

Every improvement in the tube suggesting greater possibilities we soon were 
induced to enter upon a more elaborate scries of experiments involving not only the Apparatmi. 
tul>c itself but also the methods of exciting it. Thus investigations soon proved 
clearly that the intensity of the ray effect depends more upon the character of the 
discharge used to excite the tube than upon the tube itself. The good results 
occasionally obtained with either the induction coil or the static machine led us for 
a time to confine our attention to the tube. The limitations, however, of these 
instruments as means of excitation were soon apparent. In the static machine the 
rcquency of discharge was of necessity too low to produce powerful fluorescence. 

In the induction coil the same difficulty was encountered, with the addition of too 
great a volume of current, producing an unnecessary amount of heating in the 
electrodes. 


Office of 

Dus. G. R. & G. C. Skinner, 


310 Second Avenue. 


Cedar Rapids, Iowa. 


The Tesla coil is giving good jatbfaction and we are making some fine pictures. 

Sincerely yours, G * R Skins**. 


The problem then presented itself of producing some method of exciting the 
tube, which should consist in extremely rapid discharges of high \oltage currents, m 
which the amperage should be so low as to produce only a slight heating e ect. 

At a recent meeting of the British Association, Dr. Trouton read a paper on 
“The Duration of X-Radiation at Each Spark.” He found the duration to te 
sometimes only V --j of a second, sometimes as long as jiff ot 3 '’ < ' con 
l’rof. J. J. Thompson remarked that radiation so brief showed how inefncien w 
a spark coil as an instrument for producing it, since the period of the spar^ wasso 
much longer than the period of the radiation.— Electrical Engineer , Ct. -I, 1 

Being attracted by the account of the results obtained by Nikola Tesla, our 
attention was naturally turned in the same direction. Knowing n ” RO 
and difficulty of the problem we had set out to solve, we at once place t cm 
in the hands of one of the most efficient corps of electrical experts in tins cou ” * * Fr** 

After weeks of careful experimenting, wc w ere able to obtain the resu ts w 1 q**n«y 
many of the more progressive experimentors had been demanding. 1 he torm a ° 
the instrument thus devised we believe to l>e the best possible, namely, sue as o 
pioduce high frequency and high voltage with low amparage. With a consump¬ 
tion of 4i ampars at 52 volts, we are able to obtain a voltage of about 2,«oO,OOC* 




L E. Kvott Apparatus Company. 




with a frequency of approximately 400.C00. The effect of this discharge on the 
Crookes tube can be readily imagined. 

St. Loots, July . 7 , ,87k 

L F_ Knott Arr**ATCs Co., 

Bouton, Mass. .. . . , 

GfntUmtm ■ - Please advise me by return mad what price you can make ta on a 

complete X rav outfit, caoly like,be ore you furnished Dr. Heber Robam ol this city. Also one 
refi^tor Crookes tube and fluor«cope. St.a The wnter set up and has been operatmg ihw <*£» 
for Dr. Robart, since its arrival, and is more than pleased with the results. 

Very truly yours, Wrstkrjc Elbctkical ium.T Co. 

With the regular form of Tesla Coil, in which the discharge of the condensor 
depended upon the magnetic or air blast blow-out, it was found impossible to 
produce a uniform discharge. This difficulty has been entirely overcome by ou r 
Discharger. tent mec hanical discharge shown in the cut. With it the operator is able to 
regulate the potential of the discharge and to produce a uniform fluorescence in 
the tube. 


The coil continues to work finely. 


Washington & Lint Uxtvnsmr. 
LfXINGTOX, VntGINtA. 

Yours truly, 

S. T. Moreland. 


This entire instrument is contained in a handsome French polished oak case 
with nickel plated trimmings. The general form of it is shown in the accompany¬ 
ing cut. 


A 




.a_ ■ _ 
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1- 1 - KNOTT APPARATUS COMPANY’S, SPECIAL, DIRECT CURRENT, HIGH 
FREQUENCY COIL, No. Sot. 

, ,. C arc now making the instrument in two designs, one to be operated from 

tn. irt-ct, and the other the alternating incandescent system. The first can be 
opera. o m an y % ohage from 50 to 1 10 ; the second on either a 52 or 104 volt circuit 

Reliablliti been itrrcJ un ‘ w p ldabJ e annoyance in using the older instruments has 

i ,T" ‘, oU " ,r work, wc hwvo cndcwvorrf 

•r .,t manipulation to the last possible degree. In accomplish 
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K. Knott Apparatus Company. 


j t j,i„ 0 ],j L . c t, we have so far succeeded that there is absolutely no time required 
in putting the machine into operation, the entire instrument being controlled by 
two simple switches. 

In hospital and lecture work, it is of the utmost importance that the instro- 
incut can at all t ! ncs be relied upon. This advantage we have secured by 
simplifying the construction to the last degree. 

No change in the atmospheric conditions can in any way effect its successful 

operation. 

Of no less importance is its durability. I o this point wc have given great 
attention, and each instrument is subjected to long and severe tests l>cfore lieing 
sent from our factory. 

When a neat, convenient, and reliable instrument is desired, one that will give 
a steady, uniform, and powerful fluorescence, we feel confident that there is no 


L. K. KNOTT APPARATUS COMPANY’S, SPECIAL, DIRECT CURRPN T, 

HIGH FREQUENCY COIL, NO. 8 of. 

instrument on the market which can in any way compare with our High Frequency 

Coil. 

Since the issue of our last circular the still further perfecting of the C roo cs 
Tube has received the most earnest and persistent attention of our glass cp.irt 
ment. In developing tile various forms which we are now making, we arc in 
debted not less to our many friends than to our own efforts. 

The present high efficiency of the tube has been obtained by careful, study not 
only of the form and size, but also of the form and position of the clcctr cs, com¬ 
bined with the careful regulation of the vacuum. 

The question of the durability of the tulic is one that is often asked, 
depends entirely uj>on the exercise of proper care, it is difficult to make < 
reply. Wc do, however, know of one tube having been used in this city to exhi it 
X ray effect* to over 12,000 people. 

We manufacture the various forms of the tube here mentioned, and keep 
them constantly in stock. 


Tui>«'». 
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L. E. IvNorr Apparatus Company. 


For Rich 
Frrqnrncjr 
Colls. 


Form of Tube — Double Reflector Type. 

Since the experience of very careful investigators leads to the conclusion that 
the extremely rapid discharge is necessary for the best results, we have endeavored 
to produce a tube especially adapted to the rapid oscillation and high potential ob. 
tained in the High Frequency Coil. Through our own experiments, combined 
with many valuable suggestions, we are now able to furnish a tube which will 
not only withstand a current of enormous frequency and potential, but also com¬ 
bines the great additional advantage of causing the rays excited by both electrodes 
to pass through a single point of the glass. The clearness of definition thus 
obtained renders this form extremely valuable for exact scientific work. 

This tube when properly excited cannot be exceeded for speed and penetration. 

New Adjustable Vacuum Tube. 

The Netv Adjustable- Vacuum tube maintains a constant vacuum and insures 
much better results. 

The question of maintaining a constant vacuum has been most perplexing. 
Manufacturers have been forced to admit that with long continued use the vacuum 
would become so high that little or no discharge could be obtained through the 
tube. To overcome this difficulty it seemed only necessary to apply the method 
employed in the older form of Crookes tubes. This however proved to be entirely 
inadequate for the requirements of X ray work. 

After much experimenting we have at last devised a combination of salts 
which will volatilize at the right tension and pressure to insure uniform results. 

We have also succeeded in so balancing the various parts that the vacuum 
can be readily adjusted to either high or low voltage currents. The advantage of 
this will be readily realized by those who have had experience in X ray work. 

Full directions for use with every tube. 


c 

V - 


















NEW ADJUSTABLE VACUUM TUBE NO. S03. 

Maine Eye and Ear Infirmary Building. 

1 F » Portland, Me^ 

l.. Knoti Apparatus Co., 

Boston, Mass. 

whirh ( ’\v ’-rt■ ~\ * opc'ose V ou a print of a screen which I laid under boards 
seven inches } h R k ‘ The first ! wo boards laid on top of the screen were 

ten inch,- .R .1, E ’ next two a little shorter, and so on, until the pile vvas 

... . ! C tube was P laced in such a manner that it would have to 

the tlSk«.^ Jr» T ,C a knC E? of ten inches in order to effect the plate under 
the thickest part. I made this experiment to see what thickness of wood I would 
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lx* able to penetrate in two minutes, also to try your alternating current tul>e 
which vou sent me last week. I consider this the best out of seven different 


Wnilll t om -- - 

Stv les of tul>es from four different manufacturers. 

; Very respectfully yours. 


H. E. Murdock. 


Static 

Machine 


Single Reflector Tube. 

This tube is the outcome of experiments recently published in England. 

It gives the finest results cf anything that has been known. It is made especially for 
use on a Rhumkoff coil excited by a direct current. We believe that Prof. A. W. 

Good speed, of the University of Pennsylvania, was the first person in this country to For Rhumkoff 
photograph through the body with this tube, and his work on the subject has been <oUh * 
extremely valuable. Work done with it has the greatest definition and results arc 
obtained in an exceedingly short time. 

We manufacture this tube in two sizes for adaptation to various conditions. 

The larger is made for Rhumkoff coils giving a spark of 5 or more inches. The 
smaller is made fora coil giving from 2 to a 5 inch spark. 

Thus tube operated by any of the large medical electrical machines, will show 
the bones of the body clearly. 

Gainesville, Texas, Aug., 7, 1S96. 

L K. Knott Apparatus Co., 

P.oston, Mass. 

Gentlemen : — The tube you sent me is the best 1 have ever tried I can always 
speak highly of your tubes. ’ Yours truly,' Charles A. Cannon. 

Denver, Colo., July 16, 1896. 

1.. K. Knott Apparatus Co., 

P.oston, Mass. 

Gentlemen : — We have been using, for some time, the tube you sent us and find it 
by all edds the best one we have had. 11 gives very clear pictures with great accuracy of detail and 
operates cooler than any other tube. Very truly yours, T he Mountain Electric Co. 

University of Pennsylvania, Department or Physics. 

1.. K Knott Apparatus Co. . 

Gentlemen : — The large tube you made for me a couple of weeks ago is a beautiful 

one. It shows dearie through two people superimposed. 

Hastily, Arthur W. Goodspeeo. 

Ohio Stats University Columbus, Ohio, April 35, 1*96. 

L. E. Knott Apparetus Co. 

Gentlemen : — The Crookes Tube received from you gives excellent sat.sfacuon. 

Enclosed please find jSA.oo for which send me another one same as one before for } spark. 


Yours truly. 


Ernest Bradford. 


Lowell Hic:h School, Lowell, Mass., 

L. E. Knott Apparatus Co., _ . . . 

Gentlemen : — I wish to state that the last Crookes 1 ube is the most e icrcn an 

most satisfactory tube that I have used. Very truly yours. 

High School. Methuen, Mass. 

L. E. Knott Apparatus Co. _ ... _ . ._ •»•«,-. tube Is 

Gentlemen : — Please send to us 4 grammes of 'lungstateof Calcfan . 
a great success Very truly, 


Fluoroscope. 

Not the least valuable piece of apparatus for the practical use of the X rays 
by the surgeon is the fluoroscope. This idea was announced simultaneously by 
Salvoni of Italy and Prof. Maggie of Princeton. The discovery by Roentgen. o 
the shadow on a fluorescent screen led to the use of this new agent for practic 
work. It is now generally conceded that tungstate of calcium furnishes the best 
known screen for fluorescence. 

As it has been difficult to obtain a fluorcscope that gives a well defined outline. 
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I/. K. Knott Apparatus Company. 



wc have been forced to experiment in the making of calcium tungstate and in the 
best method of placing it upon the screen. The results have been so satisfactory 
that wc arc now able to obtain a shadow having great detail and definition. 

Our New Non-Phosphorescent Screen. 

All who have used the fluoroscope containing the calcium tungstate screen 
have noticed the phosphorescent property of this salt. The lingering of the 
shadow after the current has been turned off or the part under examination removed 
is a constant source of annoyance. The lack of a fluoroscopic screen made from 
a highly fluorescent salt which will both outline and lose its shadow instantly has 
been strongly felt. 

\V e arc now prepared to furnish fluoroscopic screens made from such a salt 
which we can warrant to work instantly and give perfect definition. 

pfp phosphorescence from previous exposure to dim the image . 

Wc are prepared to furnish the very best tungstate of calcium for those who 
desire to manufacture their own screens and fluoroscopes. 

The advantage of a specially prepared photographic screen used in con¬ 
junction with a sensitive plate has already been fully discussed in many of the 
Photographic scientific journals. In order to obtain well defined pictures in the shortest 
Srrrrn possible time, it is necessary that this screen be prepared with great care. After 
long experimenting wc have made a screen having great fluorescent power with a 
surface so smooth that it produces no discoloration on the film of the plate with 
which it comes in contact. 


VLOOKOSCOrK WITH KOilART'fc SWITCH NO. S06. 
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Several well known operators have experienced difficulty in not being able to 
cut off the current quickly enough to obtain the best results with the tluuroscope. 

Through the kind suggestions of Hr. Robarts, we are now furnishing a fluoro¬ 
scope arranged with an instantaneous cutoff, so adjusted that the operator 
.in instantly control the current by simply pressing the button which is on the 
handle of the fluoroscope. 

Hv means of the cut-off above mentioned excellent fluoroscopic effects maybe 
obtained for examining the softer tissues of the body. To obtain these same 
results on the photographic plate is of equal importance. Again through the 
suggestion of Dr. Robarts we are furnishing a fluoroscope so constructed that a 
photographic film may be inserted directly in front of the screen. Without the use 
of the plate-holder, this same instrument can be used like any other fluoroscope. 

For detailed description of its use see Dr. Robarts letter. 

St. Louis, Mo., 

L. E. Knott Apparatus Co., *9*4 Morgan St., Aug., 16 , iS<j 6 . 

Boston, Maw*. 

CtHtUmen : — Your appreciative favor relative to my conception of a new device for 
photographing and tlucrobcoping views is read with interest. 

Your apparatus for producing speed and detail with the X ray is about perfect. I can take in- 
stantancous pictures of the extremities and view the interior of the body with twenty seconds exposore. 

The power of the Roentgen ray is all that is required, but some method of utilizing it to better 

advantage is demanded. 

Photographic pictures as well as fluoroscopic views of the softer structure are essential. 

It is impossible to get a good photograph of a tumor, or any consumptive area, or any fleshy in¬ 
duration with anv existing device. It also requires much study to differentiate with the fluoroscope 
dcscascd from healthy tissue in the interior of the body. This fault lies with the slow method of cut- 
mg off the electric current, which should be instantaneous. The cut-off shou'd be under control of 
the operator, on the fluoroscope. and under the thumb. The picture, consciousness of it, and inter¬ 
ception of the current should he, as nearly as possible, simultaneous. 

There should be a slide space contained in the outer tluoroscent end of the fluoroscope for the 
purpose of receiving the sensitive plate. A perfect apparatus like yours will readily cast a shadow 
of the softer tissues followed immediately by transparency, then a shadow of the denser structures 
progressing in lids way until all of the parts arc lost. The view wanes before the sight not unhke 

the mellow receoaing rays of the northern lights. . ... 

With the improved method of curing off the ray, a picture of the internal struciton* is readily 
produced. When sucli a picture is brought well to view, slide in the sensitive plate, keeping the eyes 
Mill in the tluorcso pc. When all is ready, turn on the current. The picture will now soon appear 
on the tluorotcope, and at the tame instant oti the sensitive plate. Thi* is when loss ot time cs.royS 
the picture. With some degree of care, combined with the instantaneous cut-off under the operator s 
control, a perfect picture can be obtained. 

Yours truly, Hhiikr Robarts, M. D. 

We furnish with each outfit a complete description of the method of setting 
up and operating the instrument. This is so simple that no scientific knowledge simplicity. 

is required to use it successfully. ^ . 

In photographing, place the part of which the clearest outline is desired as 
near to the plate as possible, the tube being located from 12 to 24 inches above the 
part, with the most fluorescent portion next to the plate. Avoid all movement . 

during exposure. With a little experience the operator will soon learn the time 0 p 
required to produce any desired effect. In hospital work, it is often found con* 
venient to have the entire instrument mounted on a movable stand so that it can 
readily be wheeled from ward to ward, the current being conducted by a flexible 
cord. liy this means it is possible to use the fluoroscopic or photographic process 
without disturbing the patient. 

Valuable lunik lor the use of the tube may fie had by considering the method employed at the 
City Hospital in Boston. In any examination ol the body or lower Umb» the patient i» placed on 
, -.neither anJ brought a* near the machine a. po % Tie. The tube l. supported on a Maud rimllar to 
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T,. F.. Knott Apparatus Company. 


that vh-rwn in the cut on p»K« j. TM» xtand hiving a long adjuvtable clamp, the lube can be placed 
titvlrf the patient and moved in'anv desirabte |>o*ltion while the liuorotcope ia placed above the pa* 
to be examined. 

Use a current of as low quantity and high potential as can be obtained- by so 
doing the life of the tube will be greatly lengthened. 

As high voltage currents have a tendency to short circuit through the glass, 
hence puncturing it, great care should be taken not to allowr the lead wires to come 
in contact with the glass at any point. 

In developing a plate great care should be taken to obtain the required density. 
A little experimenting in this line will soon showr the best method. We may say 
that the plates should be developed very slowly, and in this manner a proper 
degree of density may be obtained. 

University or Minneapolis, Minn. 

I.. K. Knott Apparatus Co., 

Gentlemen: — Your tube is doing splendid work; I am much pleased with it. 

Very truly, Fred S. Jones. 

Alabama Polytechnic Institute, Auburn, Ala. 

L. E. Knott Apparatus Co., 

Gentlemen : — I thank you very much for sending me a tube that is far better tha* 
any I have worked with. I have a fluoroscope and with it I can see all the bones of the limbs, the 
spinal column and ribs. Very- truly yours, A. F. McKtssioc. 


Harvard College, Cambridge, Mass. 

Gentlemen '.— It gives me great pleasure to testify to the excellent qualities 
of your various forms of Crookes Tube for the production of X ray photographs. 
They are well exhausted and will stand high electro-motive forces. I have not 
seen any bttter tubes. The specimen of Tungstate of Calcium which you sent 
me is very satisfactory. I believe that the Tesla Coil is, on the whole, the most 
satisfactory apparatus for the use of surgeons and in the hospitals. Photographs 
of the extremities of the human body (adults) can be taken readily in forty-five 
seconds, and even in less time with a properly proportioned coil. I am glad that 
you are making such coils for I believe that their reliability, range of adaptation 
and quick application, will prove their superiority to other forms of exciters of 
Crookes Tubes. 

John Trowbridge. 


X IUj Plate* 


Souk*. 


As no little difficulty has been experienced in producing a good negative from 
an X ray exposure we have given the matter careful attention and now feel confi¬ 
dent in recommending the Curbutt special plate for all X ray work. 

These plates are individually wrapped in light-proof wrappers, so that they 
may be handled in ordinary light and exposed to X ray effect without any plate- 
holder. The emulsion is such that the X rays are largely absorbed which results 
in shorter exposure. 

The best results in developing have l>een obtained with J. C. Tabloids. W ith 
this developer the time is much reduced and good density insured. Complete 
directions are furnished with each box. 

for those who are not familiar with X ray work and desire a thoroughly 
reliable anti definite source of information, we would most cordially recommend 
the icccntly published book of I)r. Mortons. Price each 75 cents, postpaid. Sf 

cents. 


• pa 

The X Ray Apparatus manufactured by the L. E. Knott 
Apparatus Co., is mechanically and scientifically perfect- 
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SURPRISE AT THE 

MEDICAL SCHOOL. 

Interesting Exhibition of Edison’s Fluro- 
scope Kits t Night. — Million Volt Cur¬ 
rent.— Amazing Results are Obtained. 

In this blase generation it take* something 
very much out of the ordinary to give one a new 
sensation: but if there is any one thing that will 
accomplish this result, it is to be able to see the 
hidden portions of one’s own anatomy as plainly 
as if looking at a class room skeleton. Several 
perrons were afforded the opportunity to do this 
last evening at the laboratory of the Yale medical 
school. 

Dr. Herbert E. Smith, of the medical school, 
has been making a number of experiments with 
the cathode rays and Edison’s tluroscope, and 
recently purchased an X Ray and fluoroscope 
apparatus from the L. E. Knott Apparatus Co., 
of Boston, which he has set up in the laboratory. 
Last evening, Mr. N. D. Parker, who represents 
;hc company, gave an exhibition of the apparatus 
to a number of ladies and gentlemen who had 
been invited to witness it. 

When the party reached the laboratory they 
found that a young woman had called with a 
needle in her foot. The needle had been there 
several days, and the physicians had been un¬ 
able to locate it. 

Dr. Smith took an X Ray photograph of the 

foot. 

After this matter had been attended to, the 
party wire invited to step into the room where 
the apparatus was. It was connected with the 
ordinary street electric liiht service, one of its 
advantages being that no storage batteries are 
needed. The machine contains a Tesla induction 
coil, which amplifies the i to volts of the street 
current until it is increased to something over a 
million volts. This current is passed through 
the Crookes tube. The tluroscope itscll consists 
of a small box, the bottom of which is covered 
wish crystals of tungstate of calcium. 

A reporter was asked to sit down in front of the 
tube and place his face to the fluoroscope. He 
then placed his hand between the tluuroscopc 
and the tube and the current was turned on. 
Immediately all the bones of the hand and wrist 
became visible. They showed up Very distinctly, 
the flesh not obscuring them any more than a 
sbght cloud of smoke would. 


rhe reporter then put his foreann in from 
of the fluoroscope. The bone, of .he forearm 
showed plainly through a coat, a heavy black 
sweater and the flesh. Mr. Parker then took a 
rod and passed it up and down behind the re¬ 
porter’s forearm. The rod could be seen as 
plainly as though the flesh had been made of 
glass. 

Mr. Parker gave an interesting technical de¬ 
scription of the apparatus. Another exhibition 
will be given this evening to which the public is 
invited. — The .Veto Haven Daily Palladium 
Sept. s6, 1896. 


WITH X RAYS. 


Interesting Experiments Conducted at 
the Home of Dr. D. H. Murray. 


More wonderful than description are the X- 
Rays as exemplified by ths L. K. Knott machine. 
To several interested physicians, electrical and 
newspaper men Mr. N. D. Parker, of Boston, 
gave some experiments with the Tesla high fre¬ 
quency coil, at the home of Dr. Dwight H. Mur¬ 
ray. James St., last evening. With the aid 
of the Edison fluoroscope the experiments were 
made very comprehensive. The machine, which 
take? its current from the ordinary incandescent 
wire, is intended for surgical work and scientific 
investigation. Many very successful experiments 
were conducted, especially with regard to the 
bones. Other experiments were with coins 
through 1,500 page volumes, clothing, and so on 
One experiment was most practical. A lady who 
had suffered a dislocation of the ulna without 
sustaining a fracture of the radius, was brought 
to Dr. Murray’s office and al owed to view the 
interior of her wrist. The bones had united 
perfectly, and there was but the 'lightest line of 
demarkation where the dislocation had taken 
place. When the experiment was over she told 
one of the physicians present that she had felt 
considerable pain in the wrist of late, and on 
consulting an out of town doctor, was told that 
she had sustained a collisfracture which had been 
improperly treated. The doctor advised her to 
begin suit for malpractice immediately. She was 
about to do so until her mind was changed by her 
experience.— Syracuse Daily Journal, Sept. 3, 

189b. 


The only Apparatus on the market for practical applica¬ 
tion in difficult surgical cases. 
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price list. 


These prices are subject to change without notice. All goods will be packed 
with great care. No responsibility is taken by us for injury in transit. The 
apparatus is tested before being packed and there should be no failure to operate. 

We furnish X Ray apparatus of only the most efficient and finest work¬ 
manship. 

Soo. L. E. Knott Apparatus Co.’s High Frequency Coils for alternating 
current, from 52 to 104 volts, including oil, switches, wires, motor, water resistance 
and packing case. Delivered to freight or express at Boston. Price, . $150.00 

801. L. E. Knott Apparatus Co.’s High Frequency Coils for direct current, 
from 50 to 120 volts, including articles as indicated in No. 800. Price, . $175.00 

Crookes Tubes. 

We have made many advances in the manufacture of our Crookes Tubes for 
the most effective X Ray work and they will be found the most powerful and 
successful tubes manufactured. 

Suggestions for Ordering Tubes. 

When ordering tubes much better results will be realized bv giving us all the 
information at hand concerning the method of exciting, character" and length of 
discharge. If high Frequency or Induction coil be used give kind of current 
employed, rapidity and character of interruption. 

Crookes Double Reflector Tube for High Frequency Coils. 


.V 


No. S02. 

annealed " n“ ' S T'" °!.' hc selected glass with thin bulb and perfectly 

perf^y ad^Xhar P “ M *"'« <■“>"* All the parts being so 

J adjusted that we can tnsure the most effective results. Price. $10.00 
Crookes Single Focus Tube for High Frequency Coils. 

point of focus for the raysdrer * ( ' nul ' ,r to 802 with a reflector having one 
give the fines, picture.TlnX p;'" 6 ‘ d '" iL - ‘lain, to 

ce *.. 
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I*. B. Knott Apparatus Tompavv. 


Combination Sets of Apparatus. 

The following combinations arc well adapter! for use in surgery, lecture or 
scientific work. Wc have found them to be the usual combination ordered. 


Set for Alternating Currents. 


S13. L. E. Knott Apparatus Co.’s. High Frequency Coil No. 80c. 

..Si 5° 00 

One Fluoroscope with S x 10 inch Screen, No. 807. Price, . . 18.00 


Two Single focus tubes. No. S03. Price,. 
One Support for tubes No. Si2. Price, 


2000 


x.50 


Price for set No. 813. S189 50 


Set for Direct Current. 


S14. One L. E. Knott Apparatus Co.’s. High Frequency Coil No. 801. 


Price, 


S17500 


One Fluoroscope with S x 10 inch screen No. S07. Price, 
Two Single focus tubes No. 803. Price, 


18.00 

2000 


One Support for tubes No. Srz. Price,. 1.50 


Price for set No. 814. $214.50 


Modern Methods 


Modern Apparatus. 


Modern Prices. 


A Partial List of the Purchasers of the L. E. Knott Apparatus Com¬ 
pany's High Frequency Coils. 

C. E. Kelis, I.i. M. D., New Orleans, La. 

A. L. Meta, M. D., I ulane University, New Orleans, La. 

M. W. Richardson, M. D., Boston, Man. 

I. N. Kcyscr, High School, Urbana, Ohio. 

K. E Yoakum, M. D., Lo» Angeles, CaL 
J. A. Gage, M. D. Lowell, Mass. 

Lowell Hospital. Lowell, Mass. 


R. I. Hospital, Providence, R. I. 


H. E. Smith, M. D., Yale Medical School, Conn. 


Paxton Hospital, Utica. N. Y. 

L». H. Murray, M. D., Syracuse. N. Y. 

C. B. Curtis, M L (Lecture Use). Dartmouth College. 

R. Skinner, M. D., Cedar Rapids, Iowa. 

W. G. Hormell, Ohio Wesleyan Ucjv., Delaware, Ohio. 
Hcrber Robarts, M. D.. St Louis, Mo. 

High School, San Kmncitco. Cal. 

W.H. Rollins, D M D., Boston, Mass 





























L. E. Knott Apparatus Company. 

John Pitkin, M. D., Buffalo, N. V. 

J’rnl. F. 1 *. Anderson, State College, Lexington, Ky. 

Proi. D. W. Shea, Catholic University of America. 

H. A. Whitmarsh, M. D. Providence, R. I. 

La Cotnpania Dc Lux Klectrica, Monterey, Mexico. 

H. W. Sutton, Exhibitcr, Lynn, Mass. 

J. H. Vojc, M. D., Oconomowoc, Wis. 

A. H. Arp, M. D., Moline, 111 . 


Prompt Attention. 


Prompt Shipments. 


Prompt Answers- 


A Partial List of the Purchasers of L. E. Knott Apparatus Com¬ 
pany’s Crookes Tubes. 

I)r. John Trowbridge, Harvard College, Mas*. 

Prof. D. S. Anderson, Tular.c Univ., New Orleans, La. 

Mountain Electric Co., Denver, Colo. 

W. H. White, M. D., Boston, Mass. 

Prof. A. M. Goodspeed, Univ. of Penn., Phila., Pa. 

Prof. W. A. Rogers, Colby Univ., Waterville, Me. 

M. M. Marble, High School, New Haven, Ct. 

W. J. Morton. M. D„ New York. 

iVof. Arthur Kendrick, Rose Polytechnic Inst., Terre Haute, Ind. 

Prof. C. O. Irish, High School, Lowell, Mass. 

Prof. J. N. Crawford, Agricultural College, Cornwallis, Oregon. 

Prof. P. W. Famhatn, Agricultural College, Fargo, N. D. 

Prof. F. P. Whitman, Western Reserve Univ., Cleveland, Ohio. 

Prof. Henry Wienheser (School District), Denver, Colo. 
Prof H. L. Smith, Davidson College, N. C. 

iTof. S. S. Moreland, Washington and Lee Univ., Lexington, Va. 

Prof F. S. Jones, Univ. of Minn., Minneapolis, Minn. 

Prof. P. li. \V oodwonh, Agricultural College, Michigan. 

Mass General Hospiul, Boston. 

Dr. L. W. Andrews, Univ. of Iowa, Iowa City, Iowa. 

Dr. H. C. Bumpers, Brown Univ., Providence, R. I. 

Pro!. A. F. McKissick, Ashvilie, N. C. 

Prof. A. S. Wheeler, High School, Tacoma, Wash. 

Dr. R. R. Ro», Buffalo Hospital. Buffalo, N. Y. 

Arthur S. Hill, Los Angeles, Cal 

John Taylor, San Francisco, Cal. 

Prof. C. R. Sanger, Washington Univ. St. Louis, Mo. 

Van Horton & Ten Broeck, New York. S. Y. 

Dr. E. A. Cod man, Boston, Man. 
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CATALOGUES. 


We publish the following lists, and will be pleased to send Copies on 
application. 

National Physics Course. {In press .) 

Finely illustrated. Embracing the apparatus recommended for the course 
of the “ Committee of Ten.” The most advanced scientific laboratory 
methods for the Secondary Schools, concerning which W. T. Harris 
Commissioner of Education, said: “ 1 consider this the most important 
educational document ever published in this country.” 

A Catalogue of Chemical Apparatus. 

A complete list of line apparatus for Secondary School Laboratory Work 
in Chemistry. 

A Catalogue of Microscopes and Apparatus 

For Laboratory and Biological Work, embracing the best line of Microscopes 

and Accessories. 

* 

COKRESPOXDEKCE SOLICITED . 


MANUAL OF X-RAY MANIPULATION. 

9 

BY 

w. J. MORTON, M. D. 


Contents: Description of Coils and Machines, of Tubes and Methods. 

100 Illustrations. 

X, Price 75 Cents. Postpaid 85 Cents. 










(C) Jeff Behary 2019 


1 







L. E. Knott Apparatus Company. 
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Nrw York State Association or Railway Surgeons 


StC*tTA*>rs Orrrcr. 
t»M rirrn A vc . 


Troy. n. y., 


Mch. 11 th 


L. £. Knott Apparatus Company, 

Dear sirs :- 

In accordance with the - 
request r: your Mr. Parker, 1 wish to state that the X-Kay apparatus 
which' i have had operation in my office lor the past week or more, is 
dcir. very satisfactory work, both as regards examination with the 
flucrcscope, ar.d by radiography. I consider the apparatus as one of 
the test yet designed for practical application, and will undoubtedly 
prove an invaluble aid to surgery. 

t remain. 

Very truly yours, 




CS( 


Lecturer Clinical Surgery, Albany Medical College, 

Attending Surgeon, Troy Hospital, House Good Shepherd, and 
the i-’itrhburg, and Del. 3« Hudson, K. R. Company*. 

\C • , . vc • , 
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INFLUENCE MACHINE. 


The use of a practical X ray outfit has now passed beyond the 
field of quackery. The medical profession, rightly conservative, 
have t>een watching with intense interest the kaleidoscopic changes 
in the application of the newly discovered power. As new occasions 
have arisen to test the practicability of the apparatus in alleviating 
human suffering, the need for a thoroughly reliable and mechanically 
perfect generator has become more apparent. As the possible field 
of usefulness has been broadened and the conditions to be met be¬ 
come more varied, in\esiigators have strenuously endeavored to de¬ 
vise a generator which should keep pace with these demands. 

During certain stages of the development, great p<nver was 
the attribute most to be desired, as only by this means is it pos¬ 
sible to obtain. IN brief time, good results through thick portions 
of the body. To meet these conditions the High Frequency Coil 
was developed, and it stands today as the only practical means of 
obtaining the results above referred to. This coil, as will be remem¬ 
bered from the third edition of our X Ray circular, is made to be 
attached directly to the incandescent lamp socket, its action being 
controlled entirely by one switch. The results obtained with this 
outfit have been most flattering. The few' failures to obtain good 
results, reported by a few manufacturers, have, we believe, in every 
case been caused by trying to produce an instrument with less ex¬ 
penditure of material and labor, and the unifoim discharge given 
by our spark wheel air-blast being ignored. Furthermore, we alone 
have adopted the High Frequency Coil to direct incandescent 
lighting currents. Where the incandescent current is available, no 
more powerful or efficient X ray generator can be obtained. 

The conditions among many who would employ this instrument 
rendered any device requiring the use of the dynamic current entirely 
beyond their reach. Furthermore, it w’as found by many that ex¬ 
tremely short exposures were not an absolute necessity, and. if cer¬ 
tain other advantages could be obtained, they could well afford to 
sacrifice this requirement. 

Thus, once more our attention was called to the induction coil 
as a means of exciting a tube, but our results were less encouraging 
than in earlier experiments in this same line, as, since then, we had 
become accustomed to the high-grade results obtained with the High 


Colls. 


I nflnrnrr 

Ivhiie 


The X Ray Apparatus manufactured by the L. E. Knott 
Apparatus Co. is mechanically and scientifically perfect. 
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Frequency Coil. At a recent meeting of the British Association, I) r> 
Trouton read a paper on “The Duration of X-Radiation at Each 
Spark." He found the duration to be sometimes only i-io,oooth 
of a second, sometimes as long as i-Sooth of a second. I’rof. J. J 4 
Thompson remarked that radiation so brief showed how inefficient 
was a spark coil as an instrument for producing it, since the period 
of the spark was so much longer than the period of the radiation.” 
This brought us once more to consider the Influence Machine as a 
means of excitation. Thus were opened the consideration of many 
mechanical and scientific problems which must be worked out 
through a series of long and careful tests. 


821— pace 11. 


The Troy Daily Press. Tuesday, March 2. 1S97. 

N'f.w Agent in Surgery.—Successful Demonstration of the Value «*i 

X-Rays. 

A practical demonstration of the value of X-Ray* in surgery was given Ia-t 
evening at l*r. It. Ilerrick'* otticc by N. I>. Parker of Boston on the Knott 
Improved Static Machine. A few doctors and scientists were prosent, and wete 
perfectly amazed at the clearness and definition with which the lione* of the body 
were seen with the Fluoroitcopc. 
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S2i—PACK II. 


March 


ivr 


Attica. 


The Stalk: i« working very nicely. You have the fincat Static on the mar 
ket. Your* truly. W. K. Clirvoan. M I> 
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work is made of well-seasoned mahogany, which will stand the cli¬ 
matic changes without warping or shrinking. The cabinet is made 
with panelled sides anti glass ends, with a highly polished surface. 

As will be noted in the cut. nearly all of the metal conductors are 
carefully protected with heavy vulcanite insulations; all of the ex¬ 
posed metal is carefully nickelled and burnished. So much care is 
taken in ihc adjustment of the various parts that no loss can occur. 

The time has now arrived when, for the welfare of its people, 
every community should demand access to a complete X-ray outfit. 

Considering that every educational institution, secondary or higher 
grade, should give much attention to this work in connection with the VrmrUnX u4 
studv of electricity, would it not be well for every school board, in luiaratiaaai 
the smaller communities, at least, to purchase such an outfit, with the 1 ' r 
understanding that all the local physicians may have the use of it by 
paying a nominal charge or by paying for the services of the in¬ 
structor who would doubtless be called upon to assist in the work? 

In the producing of an ctTicient Influence Machine, the first 
consideration is the volume of current which the machine is capable 
of generating. Having obtained, then, a machine with great pos- tmdfmej 
sibilities in this particular, it is only a matter of adjustment to obtain 
the required frequency and length of discharge best suited to this 
particular work. 

In the machine which we are making, this has been worked out 
so carefully that we are able to obtain a rapidity of discharge which 
is practically continuous. Its ability to excite an X-Ray tube 
stronglv cannot be denied. The reproduction found on page i0 is 
only a crude representation of what can easily be accomplished with 
this outfit. All who are familiar with the process of producing these 
cuts from photographs know that much of the detail is lost in the 
operation, while in the original plate it is possible to distinguish 
clearly the heart, fur, cartilage connecting the ribs, the position of the 
diaphragm, spleen, main canal, and. in fact, nearly the entire anat¬ 
omy. Such a plate would prove of absorbing interest to students in 
Zoology, and would be of great educational value in understanding 
the true relation existing between the parts in their normal condition. 

We do not consider this an unusual result to obtain with this outfit, 
as we believe any one with a reasonable amount of care can pro 

duce equally good. . 

While this machine, as originally designed, was intendt a " r Po-rr . 

those who w'ished to operate it with hand power, we ha\e made a 

W< are much pleased to answer inquiries and give informa¬ 
tion regarding manipulation. 
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g I.. E. Knott Apparatus Companv. 

provision in the plan and design of the cabinet to allow the instrument 
to be operated either with a direct or alternating current motor or 
water motor. Whatever be the form of motive power, it can be placed 
on the inside of the cabinet, which obviates the necessity of belting 
through, a point of greatest moment in the practical working of an 
Influence Machine. The cut on page 6 shows the instrument as 
furnished with a direct current motor. The motor here used is 
specially wound, so that any required speed can easily be obtained. 
The workmanship is of the very highest quality. 


S;;—i*ac.k u. 


Buffalo. N. Y, N’ov r* »S? 

coil tub f* you senl me ■**"» P*rtirularlv well adapted for m 

coil (Kuhmkortf). and give better results than anv I have ever obtained belor 
awt l have used many tubes made by manufacturers both in this country and n 
fcoro P*- Youn truly. E. B. Srovwti 
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In the matter of alternating current motors, we have here made 
much improvement in the designs heretofore on the market. As is 
well known, there has not l>ecn offered for sale a really practical low 
power alternating current motor. Wc are, however, prepared to fur¬ 
nish such an instrument of fine workmanship and thoroughly practi¬ 
cal in even* particular. 

When the machine is desired to operate with a water motor, we 
furnish special connections for attaching it to a faucet, so that little 
or no trouble will be experienced in setting the instrument up. 

To summarize the points which we have obtained in an unusual 
degree in the machine we are now putting out 

First. Rapid generation, with very' slight percentage of loss in 
mechanical power. 

Second. Genernting-plates which will permit high speed. 

Third. Generating-plates not liable to warp. 

Fourth. Generating-plates so prepared that a conducting sur¬ 
face will not form upon them. 

Fifth. A cabinet so constructed that the whole instrument is 
efficiently protected from moisture and dust. 

Sixth. Easy and secure adjustment of working parts. 

Seventh. Greater portability than any other form of X-Ray 
machine. 

Eighth. Special construction for a current in one direction only. 

Ninth. Ability to give great rapidity of discharge. 

Tenth. The ability to excite X-Rav Tubes powerfully, and 
produce great penetration without any apparent injury to the tube itself. 

Eleventh. Easy adaptability to various forms of power. 

X-Ray Tubes, 

Wc have spared no energy in endeavoring to continually improve 
the quality of X-Ray Tubes on the market. Our long experience in 
this work has taught us the desirable qualities which a good tube 
should have ; also the various conditions for different methods of 
excitation. Our double reflector tubes still hold their position as the 
flnest tube on the market for High Frequency currents. Tubes 
especially adapted for the Induction Coil have also merited 
closest attention, and we are now able to furnish a tube specia \ 
pumped for any given length of coil which our customer is using. ^ 

Since the development of the Influence Machine, we haw gi'^n 
great consideration to the tubes especially designed for it. Here «e 
are able to guarantee the very highest penetrating power, com me 
with great detail and permanency of vacuum. 


Ittaraatl** 

(■rrnl. 


SlBBtf). 


X-Ray Tubes for any kind of Generators. 
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S23— PACE II. 


Western Union Telecraph Company. 

Tacoma. Washington, Dec. 1 . '$9°“ 
I am having great success with the screen. 

Vottr, truly. Ja*. I- MeDONNELL. 
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PRICE LIST. 


In our previous circular, third edition, we offer prices of general 
X Ray apparatus. 

Goods shipped promptly. 

Trices subject to change without notice. 

We pack with great care in specially constructed cases 

821. L. E. Knott Apparatus Co.’s High Grade Influence Ma 

chine, including the hand power and mahogany cabinet, illustrated 
on page 4. Price.$ 75<00 

822. L. E. Knott Apparatus Co.’s High Grade Influence Ma¬ 

chine, including direct current electric motor and mahogany cabinet, 
illustrated on page 6. Price.. 

Note.—Customers will kindly state voltage of the current on 
the line to which the motor is to be connected. 

S23. L. E Knott Apparatus Co.’s High Grade Influence Ma¬ 
chine, including alternating current motive power and mahogany 
cabinet, illustrated on page 10. Price .... $115.00 

Note.—Customers will please inform us for what voltage the 
motor will be required, and the number of cycles of the current. 
This latter may be obtained readily from the Electric Light Com. 
pany. 

824. L. E. Knott Apparatus Co.’s High Grade Influence Ma¬ 

chine, with water motor and hose pipe for connection to the garden 
hose faucet, including cabinet. Price .... $95.00 

824a. Our new X Ray Tube, manufactured expressly for High 
Grade Influence Machine. Price.$8.00 

825. Support, of a new- model for adjusting the tube to its most 
convenient position for use, made of French polished mahogany 
throughout. This stand, devised by Dr. A. H. Hoyt of Penacook, 
N. H., we believe to be the most serviceable type we have seen. Dr. 
Hoyt has used it with much success on many critical cases. 

Illustrated on page 12. Price.$1.60 


Many instructors in science have been able to materially aid 
the surgeons of their locality in the practical use of the X-Rays. 
We solicit correspondence from them. 


(C) Jeff Behary 2019 


11 






831—J'ACK 13. 


Sloan Physical Laboratory, 

Nrw IIavkn. Ct. J.m. . 

The FluoroMopc came in good order, and is very satisfactory. 

Very truly vours, 

(Prop.) Arthur W. Wright. 
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Fluoroscopes. 


Since the issue of our former circular, the definition of oi.r 
Huoroscopc has been greatly improved, and wc have not seen anv 
surpassing them in this respect. 

S07. Fluoroscope with screen 8x10 inches. Price $1800 

*o;a. Fluoroscope with screen 6xS inches. Price . I2 oc 
SoS. Fluoroscope with screen 5x5 inches. Price . . $ 

S09. Fluoroscope with screen 3x4 inches. Price . . 4.,- 

526. Photographic Print; subject hand, showing the work oi 

this machine, mailed on receipt of eighteen cents to cover the cost of 
production. I his print is made as an illustration of the work of the 
Influence Machine. The price will be deducted from the first order 
of 5;.00 or more for X Ray material received after this issue. 

527. Lantern Slide, similar to S26. Price . . $0.40 

S2S. Lantern Slide; subject rat, as described on page 7. 

Price..$0.40 

S29. Manual of X-Ray Manipulation, by W. J. Morton, M. D., 
written in a comprehensive, popular style, and treating the subject 
in an elementary' manner. Contents: Description of Coils and 
Machines, Tubes and Methods. 100 Illustrations. Price $0.75 

Postpaid . . . 0.85 

830. Manual of X-Rays, by Prof. Thompson. A compilation of 
the reports of experiments in their succession, showing the study of the 
discharge tube as it has progressed to the present date. A scientific 
collection of most value to the student and lecturer. Price $1.50 

Postpaid . • • 

Combination Sets of Apparatus. 

The following combinations are well adapted for use in surgery, 
lecture or scientific work. We have found them to be the usual 
combination ordered. 

Set for Hand Power. 

831. L. E. Knott Apparatus Co.’s High Grade Influence Ma¬ 
chine No. 821. Price . 

One Fluoroscope, No. 807a. Price . 

Two X-Ray Tubes, No. 804a. Price 
One Support for Tubes, No 825. Price . 


*75 00 
12.00 
16 00 
1.60 


Total price $104.60 


Full directions are furnished with each apparatus. 
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Set for Direct Current Motive Power. 

832. L. E. Knott Apparatus Co.’s High Grade Influence M 

chine. No. 822. Price . * 

• M05.00 

One Fluoroscopc, No. 807a. Price . . . . 12 00 

Two X-Ray Tubes, No. So,ia. Price . 

One bupport for Tubes, No 825. Price ... t 

Total price $i 34 .(,o 
S et for Alternating Motive Power. 

* 33 ; L - E - Knott Apparatus Co.’s High Grade Influence Ma- 

• ■ $115.00 

• • 12.00 

• • l6 OO 

* • I.60 


chine, No. S2 3 . Price 

One Fluoroscope, No. 807 a 
Two X-Ray Tubes. No. 804a 


Price 


One Support for l ubes. No. 825. Price 


Total price $144.60 

Set for Water Power. 

S34. L. E. Knoll Apparatus Co.’s High Ciradc Influence Ma- 
chine. No. 824. Price. - 

One Fluoroscope, No. 807a. Price ’ 

Two X-Ray Tubes, No. 804a. Price . . ,^ 00 

One Support for Tubes, No. 825. Price . . l 6o 

Total price $124.60 


Massachusetts Homoeopathic Hospital, Boston. 

, ' tube "htained from you i, giving excellent satisfaction. We obtained 
tifi»ui ". l ^ a,IVt l ^ C T ^ orax (.dbh) today with only one and ooe-haif minute’s 

^ ours ’ F. F. Strong, 

Boston University School of Medicine. 
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X-Ray Plates. 

The following plates are made with one extra thick coating, 
.mall amount of silver, and are individually wrapped light-proof. 

They will give a dense negative, and arc far superior to Photo* 

graphic Plates. 

One Dozen in a Box. 


Size 5x8 inches. Per dozen 

$1.50 

Size 6)4 x$j 4 inches. “ • 

. 2.00 

Size 8x10 inches. “ • 

. 2.90 

Other sizes to order. 


Special Developer. Price 

0.75 

Full directions with each order. 



CATALOGUES. 

We publish the following lists, and will be pleased to send copies 
on application:— 

No. 36. Nationai. Physics Course, (/n press.) 

An innovation in scientific catalogues, embracing the course, with comments, 
as recommended by the “Committee of len.” Illustrated with Half- 
Tone Kngravings. 

C. A Catalogue of Chemical Apparatus. 

A complete list of fine apparatus for Secondary School laboratory \' ork 
in Chemistry. 

M. A Catalogue of Microscopes and Apparatus 

For laboratory and Biological Work, embracing the best lines of Microscoj** 
and Accessories. 

X. Apparatus and Methods 

For the Practical Use of the X-Rays. 

We solicit correspondence with Educational Institutions. 
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THE MASTER HIGH 
FREQUENCY VIOLET RAY 


Violet Rjy 
Approved by 
Underwriters 
Laboratories 


MASTER MARCEL IRON 

AND 

STRAIGHTENING COMB HEATERS 
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THE MASTER HIGH FREQUENCY 
PROFESSIONAL AID TO HEALTH AND BEAUTY 

One of the most remarkable developments of the won 
dorful science of electricity is that of the Violet Rav 
machine or high frequency generator. This is a diffusion 
of an electrical current of tremendous power and resist 
ance. into millions of tiny harmless units which can be 
applied to the tendcrest and most delicate parts of the 
body without the slightest harm. 


v.' ' > 


Application of the High Frequency 

The Master Violet Ray is applied through 
vacuum applicators or electrodes made of 
annealed glass. The electrodes diffuse the 
electrical current in sprays of a beautiful, 
deep violet color. These sprays vibrate to 
and fro thousands of times per second. 
This rapid vibration is what produces the 
pleasing, invigorating and corrective ef¬ 
fect derived from Violet Ray treatments 
and described as cellular massage. 




* * 


>o«.- 

* h 

jL 


* ■ * 


Z/s. 




The Violet Ray while introducing all of 
the tremendous power of electrical en¬ 
ergy into the body, does so without 
pain, shock, or contraction of muscles. 
Its application, on the contrary, pro¬ 
duces a pleasing sensation or a gently 
stimulating action depending on how 
vou applv it- The amazing results of 
the Violet Ray treatment have caused 
it to be accepted by many physicians 
throughout the country as part of their 
standard equipment. The machine is 
ready for use by simply connecting it 
to any convenient light socket- v 
Master Violet Ray is the essence of 
simplicity and can be operated »> •» J 
with the utmost safety. 


page 3 
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METHODS OF APPLYING THE HIGH FREQUENCY 

Three distinct methods of application are in general use. according 
conditions present and the results desired. * to th< 

First: Local Applications 

Given with specific surface or orificial 
applicators made for that purpose. 

One of the greatest benefits of the Vio 
k*t Ray is the fact that it can be used 
with such excellent results in local con¬ 
ditions. \N hen the Master Violet Rav is 
applied to any part of the body, it gives 
to a limited extent a general treatment 
by stimulating the circulation. The<e 
results are greatly increased by divine 
a local treatment to the part affected 
buppose one is afflicted with rheumatic 
pam in the shoulder, vou applv the Vio- 
le* Ray treatment to the painful part. 
The result noted, will 1* an immediate 
sensation of warmth. After a slight ap¬ 
plication the part treated has become 
slightly reddened as the capillaries 
widen and allow* more blood to circu¬ 
late. 

Second: General Applications 

An electrification treatment for a gen¬ 
eral effect on the body. The entire body 
is saturated with electrical energy by 
sin. ply holding the electrodes in the 
hands. This produces a tranquilizing 
sedative or quieting effect. 

Violet Ray High Frequency Currents 
have the tendency to establish a normal 
equilibrium of the nervous system. Ar¬ 
terial tension during a general treat¬ 
ment usually increases slightly while it 
falls a short time afterward. General 
treatments are recommended in nervous 
disorders. 

Third: Indirect Applications 

Combines local and general treatments 
and requires two people. The party to 
be treated holds the electrode firmly in 
the hand. A second party then may 
draw with either hand, finger-tips, or 
another electrode, the high frequency 
current to the desired spot of the pa¬ 
tient’s bodv. 


/ 


J 
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SELECTIVE EFFECTS OBTAINABLE 

A: As A Sedative 

A sedative, quieting or soothing effect can be obtained ami 
is of great benefit in cases of muscular aches and pains, 
and many nervous ailments. This effect can be produced 
locally by keeping the electrode in close contact with the 
part to bo treated. Painful sensations are relieved, irri¬ 
tated nerves tranquilized and soothed. Nervous disorders 
are often beneficially influenced by a sedative treatment 
used for all three types of applications. 

B: As A Stimulant And Tonic 

A stimulating effect is produced when the electrode is 
lifted somewhat during the application or used through 
the clothing or a cloth which has been put over the part 
to bo treated. The length of the stimulating sparks de¬ 
pends on the thickness of the clothing or cloth placed 
between the electrode and the body. Uniformity in spark 
length is insured by the cloth. This stimulation is caused 
by the many small sparks generally called High Fre¬ 
quency Spray. They cause a pleasant and tingling sensa¬ 
tion and bombard thoroughly the area which they cover, 
resulting in a beneficial heating effect, used for local and 
indirect applications. 



As Applied For Specific 
Conditions and Ills 


If you do not feel well you cannot look 
well. Many women realizing that good 
health is essential to real beauty and 
the prolonging of a youthful appear¬ 
ance use the Master Violet Kay with 
faithful regularity. The results ob¬ 
tained through its applications will be 
a revelation to you and assist in bring¬ 
ing your health and appearance to the 
condition that Nature intended it 
should he. Kich. red blood is brought 
to the skin with the use of the Violet 
Ray. It nourishes the tissue and cells 
and brings the radiant hue of health 
and beauty to the skin. 


PAGE S 
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Many disease* of the scalp and hair, dandruff, failing: 
hair. etc., can bo traced to improper circulation of 
blood flowing: through the scalp. The roots are fed 
by the blood, which flows through small capillaries in the 
scalp almost microscopic in size. Because of their small size, 
they become clogged very easily, as a consequence of 
which many people arc affected with some form of scalp 
disease. To overcome scalp disease, it is often necessary 
to improve faulty circulation. The Violet Ray is excel¬ 
lent for accomplishing this purpose. 

For treating the scalp we have a special comb electrode 
which conforms to :he shape of the head and pulls easily 
through the hair. Millions of tiny electric sparks jump 
from the applicator to the scalp. The tinv nerve and blood 
vessels arc gently massaged, the blood starts flowing and 
circulation is brought to the roots of the hair. 

KEEP THIS IN MIND 

Your family physician, who naturally knows your condi¬ 
tion should bo consulted for treatment of specific ailments. 

\ iolet Rays grow in their usefulness the more vou study 
their action and effect. Make it clear to yourself*what you 
wish to accomplish. If you want a soothing effect do not 
apply a strong spray by holding the applicator distant 
from the part to be treated, make a close contact instead 
w:th the bare skin. If you wish stimulation treat through 
the clothing with a current strong enough to reach your 
tissues. If a tranquilizing effect to quiet the nervous sys¬ 
tem is desired, do not use a current strong enough to 
cause irritation. Let these be the guiding principles to 
>ou and the result :n the use of the Violet Ravs will be 
surprising. 

Frequency should not be used as a cure- 
all but due to the stimulating effect of the generator it 
nas a definite place in the therapeutic field. Imperfect 
circulation accompanies many ailments and the Master 
High Frequency will promote circulation. 

In simplicity of operation, wide range of adjustment, dura¬ 
bility. beauty and unique construction. Master High Fre- 
quencys are the ideal all-purpose generators. Unless 
otherwise specified, all machines will be furnished to oper¬ 
ate on standard voltage of 110 to 125 A.C.* and- D.C. 
^> ac ^\ nvs can a ^° furnished to operate on 220 volts and 
5- volts. Our 220-volt winding will run on both A.C. and 
DX. current. Voltages arc from 200 to 250. 

The new models of Master Violet Ray machines are the 
r ® su I* °f years of experience in the sale and manufacture 
oT these products. All Master machines are manufactured 
of the best material obtainable by highly skilled, experi¬ 
ence-! workmen. Our various inspections arc the most rigid 
it is possible to give. 


GE A 
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DIRECTIONS FOR OPERATING 

The Master High Frequency Outfit 


DO’s 

I. Invert (Clam applicator Into the ln«Crunirn| nltb nll K htljr lumlnc ittovcmmt. 
Hold l»> Klrm. l»o not Invert b> holding hiilh or end of electrode or put 
lirewarr on rlrrtmilr. 

*. \ttarh the connect ins plus to the lamp socket. 

3 . Adjustment of Hir Hixh Krequcin-y di-ch-trcr i- obtained by the adjusting kind*. 
Hare sta« applicator un Hie *kin »urf.iir at tl*e affected portion of Hie body .mil 
slowly nvive the npfdicatoT hack ami forth across the surface of tW skin in such 
affected area until relief is obtained. 

3. Start any operation until a mild ilivtursr and increase ;l gradually to The required 

6 T.tki’"t<ioiI care of the eumieetinz cord. Keep it dry and free from knot* amt twist'.. 
Have It repaired in time if si-ns of wear appear. 


S. 

9 . 

m 

it. 

12 . 

13 . 

It. 

13 . 


I«. 

IT. 

IS. 

19. 

2«». 


DONTs 

I>uration of application should not exceed to minutes; do not operate y«*ur machine 
for anv looser time durms one treatment- 

n»e machine should not he applied more often than four times dunns any one 
twenty-four hour period, with a: leant one Inmr interval between each application, 
unless your physieian prescribes more repeated frequency of administration, 
j),, n «t attempt to iepair the apparatus. If the necessity ari-es. write to the factory 
adtisias of tuur difficulties ami you will W informed what to do. 

I»„ Uhr the Mastrr In connection with any tonic. water, Inflammable 

IntUtno, or mriKmment containing nleohot on the hnlr or any part of the 

Be careful with the apparatus and when not in use turn tl»e current of. Be on the 
safr side and remove the connect ins plus from the lamp sivket after nw-. 

L)o tint touch the appliance or attempt to connect «t to a lamp «M*ct - 

Ilands are wet. Do not w while at the wash basin or m connection with an eleitne 

Do not «ipcr.tt.* your machine at any we time looser than ten mnutr*. T*i ■d« 
overheats the cuik and may result in their burning out. U lien this •«x-urs f oI 

tee .ins not apply. The machine may he used intermittently «w«-r a lon„ P* r * « 
time providing the coils are permitted lo ei*»l between use. . , f, irn ;:, irc 

Do not allow the body to come in contact with metal, this includes aut.il furn. . . 

while usins w «ij»er.tting this device. .. ._, ... i|teh Kr»*- 

A Bother “don't" that is indeed very important t< that t lie ham He the I 

qucncy Machine should not be grasped close to the I^JFbriSS 

is not in use; i.e.. when the current is turned on and Hie .».»« 

applied to ll»e body. . . . „ h« m |le if it i* 

The reason for this is Hiat the current will jump from tlw tip : .. • .(tuple 

not twins drawn olT by the Rhas. applicator to some P* r V,« the end furthest 
matter to avoid by merely liohlins the handle of your ma i 

awav fmtn the electrode. _ , • It r ) : ou.inr. 

When using tlie apparatus always grasp it above .he ri ur>< operate when 

Occasionally we have complaints wlien onv-picce rua* one- \ . reverse the 

lield in a vertical position. When this occur*. use a ** lin «idc down t*« >u, * on 

position :if the machine. It is never necessary to use machine P instruction* 

Da maze, art >i ns from carelessness are not covered hv “»'r suarantee. H 

are property followed, the Master will ln<t indeflndelv. mar 4iinc d.irs not work. 

Many people return machines that arc in S***d onier. If macmnc 
try its o|»rratinn on another electrical outlet. , indefinitely. 

Master Hist. Frequency sel.lom gives the user trouble -«"«» w'.' ^. |h |lir cVry . 

Noth ms L< to he oileil or adjusted. When trouble occu *. j.| »here it enters 

trade. as alreadv explained, or due to a broken cord a» the P**"' 

tlie rap in live base of the Bakelitc handle. , ., hl a3 „j )e *utc you 

If ni.ohine fails to operate, turn knob aU thr w«> down t« rl-ht. an. 

have rout net. 
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Exceptionally strong, shock 
proof bakclite. houses the 
latest development of specially 
constructed coils for this one 
piece machine. The bakelite 
housing has an angular sur¬ 
face that prevents slipping 
while in use and rolling off 
tables or dressers. Carrying 
case contains Xo. I General 
Electrode. No. :* Rake Elec¬ 
trode, and Xo. 12 Glass Elec¬ 
trode. Seal grain carrying case 
does not show dirt. 

Pr ^e .Si6.50 


MASTER VIOLET RAY 5 B 
WITH CONDENSER ELECTRODE 


The condenser electrode con¬ 
denses the current giving a 
strong even How. Heal is gen¬ 
erated and is often helpful in 
relieving pain in deep seated 
cases such as rheumatism, 
lumbago, ami neuritis. 

5 B includes the most modern 
Violet Ray coils and housing. 
The Xo. 1 General Electrode, 
Xo. 2 Condenser Electrode. 
No. 3 Comb. Electrode, Xo. 1 
Throat Electrode and Xo. 12 
Glass Saturator Electrode are 
enclosed in a silk carrying 
case. 5 B gives years of de¬ 
pendable service. 

Price .$22.50 
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MASTER VIOLET RAY 2 B 
DURABLE, MODERN. PRACTICAL 
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MASTER VIOLET RAY 7 B 
HEVI-DUTY 



This Hcvi-Duty Master Violet 
' Hay is a scientific development 
specially designed for* profes- 
stonal use. It is sturdily con-I 
structcd to endure longer us- I 
age in Beauty Shops. Hospi¬ 
tals, and Doctor’s offices, oper¬ 
ating continuously for several 
hours when desirable. The two i 
extension cords adord a wide 
range for application in anv 
position. In the illustration is 
No. 1 General Electrode which 
is furnished with the machine.! 
However, any type electrode 
can be used with model 7-B. 
Price .$25.00 


MASTER VIOLET RAY NO. 9 
DURABLE 



Built to last, Master Violet! 
Ray has all the modern fca-j 
tures including angular mold-j 
ing of the housing to prevent 
slipping or rolling off tables or 
dressers. Offered to you at the 
lowest price at which a one- > 
piece machine with shock- j 
proof bakclitc handle has ever 
been offered. Don’t hesitate, j 
Write for your Master Violet! 


Kay Kit Today. 
Price . 


$12.50 


For 240. 220 or 32 volts, add $2.00. All Master Violet Kay Outfits 
designed to work on standard current, 110 to 125 volts AC or 
Kindly specify the voltage you want when ordering if the requne 
voltage is not the standard 110-125 volts. 

The output of Master instruments is truly marvelous, not onl> * s 
amperage tremendously high at the full adjustment, but the null- 
amperage is great in volume causing much heat at the point of app i- 
cation to the body, an effect most desirable and not found in ot ci 
instruments. 



fAGfc ij 
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ELECTRODES AND APPLICATORS 


\ aimum fur Hisli Frequency Violet Kay Nmtlicqtion 

an* ms-le in two typfs: I’lain or non iiiMiLtied. uu| itiMil ito] In,,, 

electrode* .ire u>e*I for Oriticut) TteatmctiU ihc\ <IHivt*> 
fffjlw quantity of mrmit at IIh* desired locality. 

M ister kkrlnNirs air ma<Je of the l*-*t em*lr of whirl* 

Wilt vtami heavy u-*.::.- without -isns of deterionitum. T!k* x.wu.mi in 
M.i<trr Fleet rod*~ u pcrfwl. 1 hr ends oi tin* eln-UtwIes irr protw'cd 
I.y metal cap*. whirl! insure srv.iter life. All rlcrtr«nles arr carefully 
tr»J«! an<l pilcknl. 


No. 1 


No. 2 


ho. 3 



NO. 1 GENERAL ELECTRODE 

For facial and body treatment, and 
for any surface application. 

Price.SI.23 

NO. 2 CONDENSER ELECTRODE 

Condenses the current and produces 
even flow; also generating 
electrical heat, which is very desirable 
in deep seated cases. Used for Rheu¬ 
matism. Lumbago, Neuritis, etc. 

Price.$3.50 


NO. 3 COMB-RAKE ELECTRODE 

Csed fof all scalp treatments and for 
stimulating the hair cells. 

Price.$1.85 


NO. 4 THROAT ELECTRODE 

Designed to fit over the neck. 

Price.$1.25 



No. 3 



NO. 5 EYE ELECTRODE 

Single Eye Electrode designed to fit 

closely over the eye 

Price.*.$1.25 

NO. 6 SPINAL ELECTRODE 

For all Spinal treatments. Arranged 
so that it fits over both sides of the 
vertebrae. 

Price.. 
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Vo. 9 


>•- IL 


Vo. 12* 


^=3 


Vo. IS 


NO. 7 DOUBLE EYE ELECTRODE 

This electrode is used for the same 
purpose as the No. 5 Single Eye Elec¬ 
trode. hut is designed for the treat¬ 
ment of both eyes at once. It distrib¬ 
utes the current evenly to both eyes 
and is recommended where both eyes 
are to ho treated. 

Price.. 

NO. 9 LARGE CATAPHORIC 
ELECTRODE 

This electrode has large capacity, and 
greater space for cotton and liniment. 

Used in the treatment of Rheuma¬ 
tism. Lumbago. Neuritis, etc., or 

wherever liniment is used. 

Price.$4.50 

NO. 10 SPATULA OR TONGUE 
ELECTRODE 

Used for treatment of the mouth or 
tongue. 

Price.$2.40 

NO. 11 INSULATED EAR 
ELECTRODE 

This electrode has been specially de¬ 
signed for treatment of the ear. 

Price.$2.50 

NO. 12a GLASS ELECTRODE 

This delivers a strong current and is 
excellent for general tonic and where 
constitutional effects are desired. The 
current can 3lso be drawn to any part 
of the body by using the No. 1 Elec¬ 
trode or the fingers of the operator. 
Price.SI-23 

NO. 18 CORN ELECTRODE 

This electrode is used for the treat¬ 
ment of corns. It fits snugly over the 


corns. 

Price 


$ 1 . 


CARE OF ELECTRODES 

Keep the electrodes clean. Washing with warm wa.ir aru 
soap is sufficient. Electrodes will stand heat and c 
boiled in water. , , , * 

The electrodes will burn out in time much on the or t 
an electric light bulb. When difficulty arises withi the 
machine it is usually due to the electrode being 
out. Try another electrode before concluding a 
trouble is with your machine. 
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GUARANTEE 


The Master Violet Ray instrument is guaranteed against 
mechanical and electrical defects for a period of one year 
from date of purchase by the user, providing that all 
instructions for the proper use and operation have been 
followed. Defective parts will be replaced free of charge 
when needed, providing the apparatus is returned to the 
factory prepaid. Damage caused by parties other than 
ourselves in attempting to repair our machines is not 
covered by this guarantee. Glass applicators are not 
guaranteed for any specified period of time: they are 
made of the very best materials obtainable and thor¬ 
oughly tested before shipping. 


C.O.D. SHIPMENTS MIST BE ACCOMPANIED BY 
AT LEAST 25 r r DEPOSIT. 
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MASTER STURDY IRON HEATERS 
WITH SWITCH 

Sturdy .Master Heaters embody an entirely original method f 
construction. The heaters have a laboratory tested heating unit 
of nichrome that Rives quick and even heat. The base perfectl - 
insulated with molded material, is made in one piece It is het 
resistant and will not mar dressers or tables. ' feal 

An on and off switch permanently attached in the base turns 
the heat on or off. No pulling the cord out of a socket. 

The metal parts of the heater are made entirely of aluminum 
thus insuring long satisfactory use. The corn is a special heater 
cord with a genuine rubber plug to eliminate time consuming re¬ 
pairs, and there are no exposed wires to give electric shocks. 

Master heaters recognized for years as standard equipment by 
professional beauticians, are giving complete satisfaction to 
thousands of users. MAIL your order today for these dependable 

heaters. 

MASTER SINGLE IRON HEATER 


Attractive Appearance. Durable Service 

An ideal type of heater for professional shop or home use. The 
.Master Single Iron Heater has an attractive appearance and an 
established reputation for service and durability. Wrapped indi- 
Mdually in attractive box. Priced Low. 

no-125 Volts AC or DC — PRICE $6.00 

220 240 Volts Add $2.00 — YVt 2 lbs. 


’ASE 14 
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MASTER STRAIGHTENING COMB HEATER 
AND MULTIPLE MARCEL IRON HEATER 



fhis Heater Speeds Up Your Work Because There Is No Wasted 

Cooling Off Time. 


The Master Multiple Marcel Iron Heater holds 3 Marcel Irons at 
one time or 1 large straightening comb and 1 Marcel Iron. This 
leater was specially developed in answer to numerous requests for a 
heater large enough to heat a straightening comb or 3 Marcel Irons 
at the same time. Individually wrapped in an attractive box. 

110-125 Volts AC or DC —PRICE $9.50 
220/240 Volts Add $2.00 — Approx. Wt. 2*4 lbs. 



* 
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DIRECTIONS FOR OPERATING 

The Master High Frequency Outfit 
DO's 

1. Insert glass applicotor into the instrument with slightly turning movemer.t. Hold by 
stem. Oo pot insect by holding bulb or end of electrode or put pressure on elecirod.' 

2. Attach the connecting plug to the map socket. 

3. Adjustment of the High Frequency discharge is obtained by the adjusting knob 

4. Place glass applicator on the skin surface at the affected portion of the body and 
slowly move the applicator back and forth across the surface of fhe skin in such 
affected area until relief is obtained. 

| 5. Star! any operation with a mild discharge and increase It gradually to the required 
strength. 

! 6. Take good care c4 the connecting cord. Keep it dry and free lrom knots and twists 
Have it repahed In time if signs of wear appear. 

DON'T's 

1 7. Duration of application should not exceed ten minutes for one Individual 

8. The machine should not be applied more olten than four times during any one 
twenty-four hour period, with at leost one hour interval betwoen each application, 
unless your physician prescribes more repeated frequency of administration. 

9. Do not attempt to repair the apparatus. If the necessity arises, write to the factory 
advising of your difficulties ar.d you will be informed what to do. 

10. Do not use the Moiter in connection with ony tonic, woler, inflammable lotions, o. 
medicament containing alcohol on the hair or any part of the body. 

11. Be careful with the apparatus and when not in use turn the current off. Be on the 
sefe side and remove the connecting plug lrom the lamp socket after use. 

12. Do not touch the appliance or attempt to connect it to a lamp socket when youi 
hands are wet. Do not use while at the wash basin or in connection with an electric 
bath. 

13. Do nsl epercte your machine at any one time longer than ten minutes except 

ior 7B which may be operated for as long as two hours. To do so 

overhears the coils and may result in their burning out. When this occurs, out 
guarantee does not apply. The machine may be used intermittently o vet a long 
period of time providing the coils ere permitted to cool between use. 

14. Do not allow the body to come In contact with metal, this includes metal furniture, 
while using or operating this device. 

15. Another "don’t’' that is indeed very important is that the handle of the High Fre¬ 
quency Machine should not be grasped close to the applicator while the machine 
is not in use; i.e.. when the current is turned on and the applicator is not being 
applied to' the body. 

The reason lor this is that the current will jump frera the tip of the handle if it is 
not being drawn off by the glass applicator to some part of the body. It is a simple 
matter to avoid by merely holding the handle of yout machine at the end farthest 
away from the electrode. 

When us*ng the apparatus, always grasp it above the round ridge on the housing. 

16. Occasionally we have complaints when one-piece machines do uot operate when 
held in a vertical position. When this occurs, use a stronger current or reverse the 
position of the machine. It is never necessary to use machine in upside down 
position. 

17. Damages arising from carelessness are not covered by our guarantee. If instructions 

Properly iollowed. the Master will last indefinitely. 

18. Many people return machines thet are in good order. If machine does not work, 
try its operation on another electrical outlet. 

19. Master High Frequency seldom gives the user trouble and will last indefinitely. 
Nothing is to be oiled or adjusted. When trouble occurs, it Is usually with the elec 
trode, as alieady explained, or due to a broken cord ct the point where it onters 
the cap in the base of the Bakelite handle. 

20. If machine fails to operate, turn knob all tho way down to right, and be sure you 

have contact. , J 
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THE MASTER HIGH FREQUENCY 



(Violet Ray) 


kxcvptiooally Krone. »hock 
Broo.' bskelit*. bouses the 
lUtrs: development of ipocislly 
■Constructed coils for this one 
blece msthme. The bokel.te 
fcoaimg bu on angular sur- 
[ f scr thst prevent* Dipping 
■It in use and rolling off 
nblrs r dressers. Carrying 
ease conum* No. 1 General 
Electrode. No. 3 Rake Elec- 
rode and No. 12 a Glass Elec- 
lode. Seal grain carry in* case 
loes not show dirt. 

fhe * .$ 18.15 


5 B includes the most modern 
Violet Ray coils and homing. 
The No. 1 General Electrode,' 
No. 2 Condenser Electrode. ‘ 
No. 3 Comb. Electrode, No. 4 
Electrode and No. 12 s 
Glass Saturator Electrode are 
enclosed in a silk carrying 
case. S B rives years of de¬ 
pendable service. 

The condenser electrode con¬ 
denses the current r>vinr a 
strong even flow. 

Pri< * . $24.75 


This Heri-Duty Master Violet 
Ray Is s scientific development 
specially designed for profes¬ 
sional use. It is sturdily con¬ 
structed to endure longer us- 
•** ln Shops. Hospl- 

tmU, and Doctor's offices, oper- 
sting continuously for several 
hours when desirable. The two 
extension cords afford s wide 
ran ge for application in any 
position. In the illustration is 
No. 1 General Electrode which 
« furnished with the machine. 
However, any type electrode 
can be used with model 7-B. 

Pnt * .$27.50 

• I*. 


Built to last. Master Violet 
Ray has an the modern fea- 
turca includinf angular mold* 
mg of the housing to prevent 
slipping or rolling off tables or 
dressers. Offered to yoo at the 
lowest price at which s one- 
piece machine with shock¬ 
proof bakelite handle has ever 
been offered. Don't hesitate. 
Wnte for your Master Violet 
Ray Kit Today. 

.$13.75 


Master Electrodes 



NO. 1 GENERAL ELECTRODE 

Foe facial, body and any other surface 
application. 



$1.38 



•s lie 


NO. 2 CONDENSER ELECTRODE 

Condenses the current and produces a 
strong, even flow. Desirable to tem- 
poraril) relieve muscular aches due to 
over exertion and fatigue. 

S3.85 


NO. 3 COMB-RAKE ELECTRODE 

Used fat all scalp treatments to pro¬ 
duct a tingling scnsalioa and gently 
ttimoUtc I be tcalp. 

$2.04 

NO. 12a GLASS ELECTRODE 

This application has a slightly itronstr 
rffect and requires two people The 
party to be treated holds the electrode 
firmly in her hand. A second party 
with cither finger tips or another elec¬ 
trode draws high frequency to the 
desired spot of the patient's body by 
touching the part to be affected. 


To obtain a quieting effect place 
electrode directly on skin. 

To obtain a tingling sensation place 
electrode on cloth above skin. 


Master High Frequency 

The Master Violet Ray applies to 
the'human body. It is stimulating; 
often the irritation from the electri¬ 
cal discharge helps to temporarily 
•relieve muscular aches and pains, 
when such aches and pains are due 
to over-exertion and fatigue. 

Master Violet Ray machines are 
one of the most durable to be se¬ 
cured, because only the highest 
grade of materials are used in the 
manufacture and fabrication of these 
. machines; workmanship is of the 
finest, and each machine is backed 
by thirty years of experience. 

When using, apply the machine to 
the affected parts of the body for 
temporary relief when muscular 
aches and pains occur due to over- 
exertion and fatigue. 


Master Appliances 
1600 Factory Avenue 
Marion, Indiana 


(C) Jeff Behary 2019 





























(C) Jeff Behary 2019 


1 



















(C) Jeff Behary 2019 


2 






(C) Jeff Behary 2019 


3 

















I/.IN/ /;/; l/o/./;/ /;.| v.n' 


VIOLET RAYS 


The Violet Ray is a pleasant, effective means of applying the 
wonderful power of electricity to the human !«>dy without pain 
sensation or shock, and is without an equal in relieving pain and 
congestion, stimulating the circulation and restoring good health 
vigor and youth. 

The Violet Ray is the ordinary electric current obtained from 
any socket, nebulized and split up into infinite parts and produced 
through glass applicators called electrodes, in a violet colored 
stream, hence its name. VIOLET RAY. A huge voltage of 
electricity i> obtained and applied to the body or hair but without 
any shock, whatever, the only sensation being a pleasant warmth 

Violet Kav Treatments surely relieve pain in any part of the 
body. The electrical currents penetrate every cell and tissue of 
the body, and tranqtiilizc and soothe. Violet Kays stimulate and 
strengthen the vital organs, build up the natural forces, steady 
the nerves, and develop the general hcatth and conditions of the 
body. High frequency electrical currents carry oxygen to the 
blood, thus purifying this vital body fluid. Violet Rays equalize 
the circulation ?n congested parts and restore bruised and in¬ 
flamed tissues to normal. 

A Master Violet Ray is applied through vacuum applicators or 
electrodes made of annealed glass. These electrodes diffuse tile 
electrical current in sprays of a beautiful deep violet color. These 
sprays or sparks vibrate to atid fro. or oscillate at the rate of 
several hundred thousand times per second. This rapid vibra¬ 
tion is what produces the pleasing, invigorating and corrective 
effects derived from Violet Ray Treatments. 

A few minutes* application each day, simply holding the ap¬ 
plicator in the hand, furnishes a tonic to the system which doe- 
much to tight di-ea-e and keep the body in a healthy state. In¬ 
asmuch as prevention is to lie desired a thousandfold rather than 
a cure, this one point alone makes the Master Violet Ray in¬ 
dispensable in your home. 

Many authorities state that impaired circulation of the blood 
causes most ailments. The Violet Ray by stimulating the cir¬ 
culation thus wards off disease, saving you much unhappiness 
ami suffering 



agent. 


The wide use of clc 
apparatus finally led 
wise known as High 
lems and today furnis 
of electricity known 
nits diseases and germ- of the I'onv 





mammammmm 
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The Violet Ray offers a pleasant 
V effective means of destroying germs 
and banishing various diseases while 
\ building up the tissues and toning 

A I' 1 ’ *Jl c sy! “j-"« 8« n "a»y- The Vio 
» let Ray while introducing all thr 
power of electrical energy i„ t o the 
I l,ody - do , cs t so Without the slightest 
/ ff ain *, 5 bock or contraction of 

the 5 vSl . p f ' ,Ct th , c a PP l ' ca lion of 
the \ lolct Kay produces a pleasing 

sensation. I he amazing results sc- 
-_—- curcd through Violet Rav treat¬ 
ment. immediately caused it to be 
i . ,, , accepted by the professions anrl in 

s&WaiSKi 4any phy5ici "'- «•wwta 

in r ? markab,c fac ! or 's made available to vou for use 

m >o.r own home, at a price within the read, of anv.me \\Y 
have built an effective Violet Ray instrument that is the essence 
of simplicity, made so a child may operate it and it tin- 

23,7 .1... 'produces M.c v'ota R„T„ 

i \celled by machines costing many times as much without the 
unique and practical teaturcs of our instruments. 

WHAT VIOLET RAYS DO 

.'.S* 1 J ?? ys -°J l ,ig ? frequency Currents benefit all living 
natter. 1 hrough the glass vacuum applicator light heat electric 
energy and ozone arc created. These forces arc uniforoly pX 
a rrn C Hv K a " d d " n |" a,, »S human ailments. Violet Rays present 

t/ aft up rZv S; wo T r ; lv - Tlu ;- v art J3S552 

cannot rear! v rCaC '' whcre mc<lic " lc d °e 5 not and often 
r n, H bey cause „o pain, no disagreeable sensa- 

dcst’rov ortm " f a r ‘ hcy f,,rn,sl ' a soothing relief Tlicv 
. germ.s and have a strong power over infection. 

Wu milv^r t0f r' C MasU T V ' oll ‘» Ray are practically unlimited 
ailmemv if i ° rfl,nary »> a "» a "d ?chcs removed, but deep seated 
of long standing arc otten entirely eiiminaied 

VIOLET RAYS SAFE TO USE 

,J,t r V\ n0 da,, .« cr with the Violet Ray. It can be applied 
exl.ilfr-i? sensitive parts, and the treatment is agreeable and 

venirnf v\. * °V s,rn * >1v connect the mach ine to any con- 

vement light socket on direct or - 

alternating current and it is ready 
lor any treatment. People were 
'cry .skeptical about the claims that 
wc marie for Master treatments till 
they found that physicians „ot 
only strongly endorsed its use. 

>ut treated their patients with it 
W '*i. e Vc . ry . Ratifying results Von 
will find the Master in the ofTicr of 
many doctors The Master Violel ^ _ _ 

Kay in the home is gomt health in- ‘ V —* 

durance 


j 


i. 
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SELECTIVE EFFECTS OBTAINABLE 

A. A sedative, quieting or sooth- 
ing effect can lie obtained and is of 
great benefit in all nervous ail¬ 
ments. This effect can be produced 
locally by keeping the electrode in 
close contact with the part to be 
treated. Painful sensations can be 
relieved, irritated nerves tranquil- 
i/-ed and soothed. Nervous disor¬ 
ders are quickly and beneficially in¬ 
fluenced by a sedative treatment. 

B. A stimulating effect is pro¬ 
duced when the electrode is lifted 
somewhat during the application or 

hmW through the clothing or ,i cloth which has been put over the 
part to be treated. 1 he length of the stimulating sparks depends 
on thickness of the clothing or cloth placed between the electrode 
and the body. Uniformity in spark length is insured by the 
cloth. 

Stimulating treatments through clothing are very beneficial in 
rheumatism, lumbago, partial paralysis, etc. Skin disorders, 
where the circulation is impaired, are* often greatly benefited by 
a slight stimulation. A single layer oi a handkerchief produces 
enough resistance in such’cases. An ordinary towel is best to 
use in chronic rheumatism and similar affections. 



MASTER VIOLET RAYS FOR BEAUTY 

. ^ Nature has not endowed you with the charms that you de- 
'ire. or if work and worry have left their lines in your face and 
figure, you can erase them with the Master Violet Bay. Rich, 
red blood is brought to the skin with the use of the Violet 
Kay. It nourishes the tissues and cells and brings the radiant 
lnu* of health and beauty to the skin. All facia! hletnibhcs quickly 
vanish. 

All modern beauty specialists use the Violet Ray in the treat¬ 
ment of the hair and skin. 

Treatment of Hair 

^/V’^l-v cv . cr - v disease of the scalp and hair, such as dan¬ 
druff. tailing hair, etc., can be traced to the improper circulation 
nt the blood flowing through the scalp. The Violet Ray when 
applied to the hair has a direct action on the tiny nerve and 
blood vessels, stirnluating them to 
perform their proper functions. The 
ozone generated acts as a germi¬ 
cidal agent and destroys any organ¬ 
ism present, making dandruff im¬ 
possible. A few treatments will 
suffice to convince you of the won¬ 
derful results accomplished. It is 
i proven tact that persistent use of 
the \ iolct Ray will restore grey 
hair to its natural color. 

I he use of the Violet Ray for a 
few minutes each day will make 
tfic hair thick, healthy and beautiful 








MAST f£l* »fOLET KAYS 


/ 


A* a beautifying 
agent the Violet Kay 
i> unexcelled. as it 
bring* a frc*h glow 
to the skin, produc¬ 
ing a clear, youthful 
e nmplexion. It 
ijiiicklv removes 
I'implcs. Blackhead*. 

(toils, Warts, and I 
other Blemishes. / 

It removes Dan* /' 
drufT. Eczema. Itcliy I 
Scalp and Skin Dis- 
eases. Every wom¬ 
an should have this 
outfit in her home \ 
for use on the hair \ 
alone, aside from the \ 
other innumerable \ 
purposes to which it 
may be put. 

As a bust devel¬ 
oper. the Master 
Violet Rays will lie 
of material assist¬ 
ance. A special 
electrode suitable tor 
the purpose is made. 

The Violet Ray Refreshes the Body. The results 
t 'tong i \ jolct Ray applications will be a revelation to ..... 
n a remark:.!. u- short time will bring your body, health and 
condition that Nature intended it should I 


a remarkably 
raraucr to that 


obtained 
you and 
ap- 


CELLULAR MASSAGE 

U ben the electrode is brought near the body the flow of 

J imfe a /or > , ,S .? PP r‘ r a nt "\°' R ' direc,io " Only. That is from the 
n* ' “ 1 "": v Actually, however, the direction of the 

,,1c «l > I»**«-'ator to the body and then from the 
cause. applicator thousands of times per second. This 

the effrr S 5 If ! I,C ,K>dv ,*° ' ihrate accordingly, which give* 
I jj. . ° \ and tend* to revive and invigorate the 

com^s’l^T,'--' rcbi:i,din ? «"*» individual cell of which it is 
Violet**Ray ' °" C °* tl,c ,,10 '‘ 'uncial results of the 

HOW TO USE MASTER VIOLET RAYS 

co-dln^ ,' ,i V. ,nC ’ m f. , !' ods application arc in general use ac- 
. k to ,,lc conditions present and the results desired 

r.rifi'e^l ,^? Cal applications. t liven with sjK-cilic suriacc of 
* riticial applicators made for that purpose. 

K * •'cncfictal warmth is induced by the action of the Violet 
* C af > n*aries ot the skin are stimulated, flic local blood 
1,1 ' Seated part* is increased during the application 
, * ! J on,c Jnnc thereafter. Any local application with a 

i it n electrode i* an effective antiseptic, largely on account 
ol the oronr developed 
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Local applications 
produce 1 tlie desired 
result at the treated 
part quickly. They 
also hem-fit to a re¬ 
markable decree the 
entire system. The 
body is penetrated 
!•>' radiant atomized 
electricity, restoring 
energy and vitality 
to the entire system. 

Second — General 
applications. Taken \ / 
as elrctr i f i c a t i o n 
treatment for the ef¬ 
fect on the general 
condition. The en¬ 
tire body is saturated 
with electrical en¬ 
ergy by simply hold¬ 
ing the electrode in 

the .hand. 1 his produces a seditive or quieting effect. 

Kay High Frequency Currents have the tendency to 
establish a norma! equilibrium of flic entire nervous system 
Arterial tension during a general treatment usually increase* 
slightly while it falls a short time afterward. General’ treatments 
are recommended in all nervous disorders and diseases. 

Third Indirect applications. Combines local and general 
treatments and requires two people. The partv to be treated 
holds the instrument with the attached electrode. \ second 
party then may draw with either band, finger-tips, or another 
electrode, the high frequency current to the desired spot of the 
patient's I indy. 


LOCAL TREATMENTS 


One of the greatest benefit of the Violet Ray. is the fact that 
it can lie used with such excellent results in local conditions. 
When the Master Violet Ray is applied to any part of the 
body, it gives to a certain extent a general treatment bv •sim¬ 
ulating the circulation. In treating local conditions, these results 
arc greatly increased by giving a local treatment to the part 
affected. Suppose one i* afflicted with rheumatic pain in the 
shoulder, you apply the Violet Ray treatment to the painful 
part. The result noted, will he an immediate sensation of 
warmth. After a slight treatment, you will note, that the part 
treated, has become slightly reddened by the litood that is sent 
in response to stimulation secured from the treatment. 

These local treatments can he given to any part of the body 
locally with very good results. 

NEURITIS 

Neuritis, as commonly understood, is rheumatism of the 
nerve*. In the treatment of this condition, tile Violet Ray is 
unexcelled Not only docs the Violet Ra> apple health hut ■> 
tiermanent relief is secured bv relieving the inflammation and 
removing the cause of the ailment. 


■ 
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VASTER VIOLET HAYS 


RHEUMATISM—LUMBAGO 

By causing the rich red health-laden blood to flow to the 
affected part and concentrated oxygen driven directly into the 
tissues, the inflammation is usually quickly overcome and a 
normal condition is secured. 


OZONE TREATMENTS 

I lie Master Ozone Generator shown on Page 19 may he 
used with any Master machine. This generator in connection 
with our outfits give the most satisfactory method of Ozone 
treatment known to science. 

A most essential form of treatment for asthma, hay fever 
and all lung, throat and nose cases. 


WHY MASTER VIOLET RAYS EXCEL 

Master Violet Ray machines have many features that make 
them superior to other Violet Ray machines produced. Due to 
their superior type of construction, which permits of the use of 
parts of ample size, they wilt operate continuously for a much 
longer period without overheating than any portable machine 
heretofore offered. 

1 lie < ondensors are large and of over capacity in order to 
prevent breakdowns. The Coils are all wound over-capacity to 
prevent over-heating in continuous and hard usage. The insula¬ 
tion o: the coil> used is equal to that OI very expensive machines. 

The range of adjustment is ideal and suitable for all treat¬ 
ments. 

i C °?u arC * I ! ark,cs * and i- no possible danger of 

"| C « * 1C mach,ncs a re instruments of marvelous simplicity 

* ,CI1, ‘ C > ,,lul operate on any alternating or direct current 
without adjustment, and are fool proof in construction, 

t * ir ^ 1 conomical in operation. The power consumed is 

1 '> t tan that used by the ordinary electric light, 

Ihr Master reputation has been l.uilt by supplying the most 

tijKTinr product on the market. Extreme care in the selection 
° ma, ‘ r, al- rigid inspection, skilled craftsmanship, and years of 
experience make Master Violet Ray Instruments stand out in 
a class l*y themselves. 
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SPECIAL FEATURES FOUND ONLY IN THE 
MASTER VIOLET RAY INSTRUMENTS 


T 



'liuirr 

I'nlfMt 

I-*. !«•«•! r«Mlr* 
h ••«*!%•* I 


A very important feature of all Master Violet 
Ray machines is the special patented Master Elec¬ 
trode socket terminal which is a part of the res¬ 
onator coil. Should the electrode break, thr coii 

can simply he unscrewed from the hard rubber 
bousing and the electrode cud easily removed bv 
inserting a screw driver or knife in the insertion, 
as shown in illustration. 

In the past. where the electrode lias broken, 
it has been necessary tor practically alt users to 
take these to an electric shop or repair man to 
have the electrode end removed. This annoyance 
is altogether eliminated, both to the user and the 
dealer, by the patented Master Electrode Terminal 
socket which i v found only on Master \ inlet Ray 
machines. 


MASTER VIOLET RAY No. 10 



The lowest priced model violet ray machine ever offered by 
a rcsjMUisilde manufacturer. No exposed parts. Works on eit ur 
direct or alternating current. Equipment consists of generator 
and general electrode in substantial container, 
greatest value in a Violet Ray. * ,s l >r,cr ’ l ,lJ " 1,0 
petition. 

For 220 volt or .12 volt add SI.SO. 
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MASTER VIOLET RAY No. 11 


Tlii.s wonderful new machine comes equipped with three elec¬ 
trodes—couth, throat and general, contained in a very beautiful 
red lined carrying case, I he size of the case is 14 inches long 
and 9 inches wide, making it a large attractive outfit. The magnet 
coil is mounted on a highly polished Formica plate. Coils and 
condensers are oversize to prevent overheating and the Tesla 
coil is designed to stand hardest usage. We are using the same 
type of construction on this machine that all manufacturers use 
on their highest priced models; namely two piece construction, 
hquipped with three electrodes it represents the world's greatest 
\aluc in a product of this kind and is the fastest selling machine 
ever offered. 


$12.50 

For 220 or 22 volts add $1.50. 


Our 220 volt windings will run on both A. C. and D. C. 
current. Voltages of from 200 to 240 volts. 













L • 
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MASTER OUTFIT No. 1 


Universal Generator and Surface Applicator 


The Universal has been built to supply the demand for a 
high-class Violet Ray machine, with features of the higher 
price types at a price within the reach of everyone. With 
the perfection of the Universal, we are now in a position to 
offer our customers a low priced \ iolet Uav Instrument,, which 
may he sold without fear of a dissatisfied buyer ami with the 
knowledge that the best machine obtainable at its price is being 
placed in the customers' hands. 

The Magnet Coil and Adjustments are mounted in the carrying 
case. The Resonator Coil is contained in a separate Hard Rubber 
Handle of special design The Handle and Cords are shock 
proof. 


MASTER VIOLET RAY OUTFIT No. 1 

The outfit includes the (lenerator and General .Electrode No. 

1. The Electrode is mounted in carrying case, which is equipped 

with a clip holding it in place, to prevent breaking. 

We are the originators of this type of two-piece construction 

and have made it the most popular \ iolet Ray machine on t c 

market. <i ?50 

SI 2-50 

For 11 U or .12 volis add SI.50 


mmmmm —iwwr 
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HASTEN VIOLET HA >' I.V$TRUMEiVT8 
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MASTER VIOLET RAY No. 2B 

outfit'. 8 Duc^to^our* 1 f f t,,C lat , est development in a one piece 

not l>c thrown out .. ,ypc °, construction the machine can- 

too tightly and lorhi. 3 ^“, stmc F! t >y ,urn ' n B ,,IC adjustment knob 
■Zrorher one Somfe V,bra, ° r s " rin8s ' ■ <**» found in 

coils arc 8o > con^ruetcd°tlui*t^^ T " 1 ' 1 ‘ l ' r housing is used and the 
a without competition ui,! 1 *f y ' Vl 1 not overheat. This machine 
sidered. Equipped with 7^ qualities and value are con- 

N *° 1 


Price 
For 


220 or 32 volts add SI.SO 


$15.00 


°Pcd. accurate'and 5 ” denendiKi Pr 'mu° n mcch anics. highly devel- 
come apart and the irnm, ble - There are no P arts ,hat 
of vibrators thus elimln ? em * n t of adjustment prevents locking 
a feature o. VlSSFS&fcZ™’ “*'* T ’'" " 


*maemm 
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MASTER VIOLET RAY No. 20 


Thi> machine represents the ideal portable machine. Tile ad¬ 
justment knob acts ns a switch and i> located on the top of a 
beautiful highly polished panel of Formica. The handle of the 
machine is light in weight and makes a most compact and at¬ 
tractive portable model for those preferring the two piece type 
°t cons,ruc *'on. The carrying case is velvet lined, very strongly 
constructed, and the equipment contains the general electrode, 
the comb electrode and the eve electrode. 

Price . 


No extra charge for special voltage. 


§ 20.00 


y. . C aMcr Electric Company specialize on the manufacture of 
m *‘ ch ‘ nes - an d arc the largest exclusive manufacturers 
to ct ay machines in the world. Every machine is thorough- 
lnii P' c,c you are assured of receiving a machine perfect in 

ry detail and fully guaranteed by a responsible manufacturer 


ma 
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MASTER VIOLET RAY No. 235 


A very popular ami fast selling out lit. *- *ur superior one piece 
type outfit in beautiful silk lined carrying case. The applicators 
included are the general No. I. comb No. 3, external throat 
No. 4. eye No. 5, metal No. 12. and insulated internal throat 
No. 19. A most complete and beautiful equipment. This ma¬ 
chine can also be furnished for operation on 32 volt or 220 volts 
without extra charge. 

Price . 52 3 50 

No extra charge for special voltage. 


All Master Violet Ray outfits are designed to work on standard 
current 110 to 120 volts. A. C. or D. C. 


The output of Master instruments are truly marvelous, not 
only is the amperage tremendously high at the full adjustment, 
but the milli-ampcragc is great in volume, causing mm ca 
at the point of application to the body, an effect most c esira 
no* fAtinri in in**frurnc n t s. 


■IB 








MASTER OUTFIT No. 8 


I Ins machine is designed to meet tlie demand tor a complete 
Violet Ray equipment of the two piece type for home and 
profession, at a moderate price. 

The case is designed to hold five electrodes, which are con¬ 
tained in a separate compartment with clips to hold the elec¬ 
trodes. A flap separates this compartment from the Generator. 
The case is velvet lined and very attractive. 

The equipment consists of the Surface Electrode. Comb Elec¬ 
trode, Throat Electrode, Eve Electrode and Metal Saturator. 
In the illustration, a Cautery Electrode is shown in place of the 
Eye Electrode, choice of either is given. If neither is desig¬ 
nated, Eye Electrode is furnished with the machine. 

A beautifully finished, quality product at a popular price. One 
of our most popular sellers. Distinctively a Master product. 

Price ... $ 25.00 

No extra charge for special voltages. 


VASTKtt VIOTsKl RA\ IS'XTIWMESTS 
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MASTER OUTFIT No. A A 

MASTER DE LUXE VIOLET RAYS 

The (Jenerator i> mounted in a beautifully finished mahogany 
cabinet with silk connecting cord. The handle of the machine is 
light in weight and is in a separate Hard Rubber^ Housing. I he 
cabinet and the housing are contained in a Karatol covered 
carrying ease, which is lined with velvety throughout. I he carr> 
ing case has a separate compartment for electrodes which ari 
protected by a flap, as shown in the illustration 

Cabinet may be hung on wall or placed on table and iw < 
separate from ease. Very popular model in beauty parlors ami 
with professional people. 

MASTER VIOLET RAY No. 4 
For Physicians 

This outfit is similar to the 4\. but is ri|nippedI with special 
electrodes for physician's use. consisting of one l’>*dy N<* am 
five < >rificial electrodes. Nos. 2<i. 21. 22. 2.4. 24 
1‘ricc . 535 00 


MASTER VIOLET RAY No. 4A 

This is the machine shown in the above . 

comes cuuipped with the following electrodes: (jener.il 
Comb Electrode. External Throat Electrode, b ve l-.lcctroili 
Cautery Electrode and Metal Saturator. 

Price . 


ud 


$35.00 
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MASTER VIOLET RAY No. 50 

This is a most complete ontl'it and a wonderful value. Has 
complete set ot electrodes for all treatments. This generator is 
constructed with extra capacity condensers and has verv great 
IR-jietrative power, developing a current of great therapeutic 
value. Adjustment knoh is located on tup ot highly polished 
•ornnea panel. 1 lie adjustment of this machine is truly re¬ 
markable. operating as it dues on a hall hearing and holding a 
\er> minute adjustment, which is a very distinct feature with 
great lasting qualities. Carrying case i> lined with velvet and 
"cautiful in appearance. The very finest outfit to he 

. ured. tou will find nothing finer on the market at any 
price* 

The Electrode Equipment Is Most Complete 

J°S!' 4-7 \ cU T lT c,1 , ca r.r " i,h Surface Electrode No. I 

t 3. Hiruat No. 4. Eve No. 5. Spinal 

No. f>. I rostatic Electrode No. 22 and Cautery Electrode No. 25. 

Pr <« . .. 

No extra charge for special voltage. 

As a very important improvement in connection with our mag- 
ne coil construction we have a resistance winding of special 
.1 oy wire, which acts as an equalizer between the kick back coil 
and mam line, thereby absolutely avoiding overheating. Master 
tolet Kay machines can be run for a long period of time without 
showing signs of heating found ordinarily in all other makes of 
nigh frequency apparatus. 
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MASTER OZONE GENERATOR No. 28 



TSr 0*>tM* Generator k* a u*<1aI apfitlraivr dralcnrd fur direct medication In nA**t 
throat Itmnridal and lunjr affccthilta. It ffeiwratr* rtiurnuMi* quart I tie* of omne u»«ie I* 
a faint Mur *a% . ofn[VM<*l of uxy*m anti l« f'Uttaod hy tl*« ('**-*€•• of an elietrlral <ll» 


I'lu.ifr Ihttittcli alf I nr *••» (dittir a!t« 
c#Tr«**t «*ati lir |KnOuixil luivlunlralb with Vlokl 


ilium 1 st iltmu an.I tod-Mi the mania 
IUV» 

• tiKiM* Itraliurtil* arr trn tolM-ltfUI. 
and riif'lnil imdn are » itiml In all 
dUvaara nf tin- U.^pira’v'r. Organ* In 
UtH-nsa. ralarrli. ItronddtU Aithma 
llav »ter. etc.. uulrllv allow tnatkrd 
UnnruTrtnrnt final It* «m*. 

The (Uuar terronln am Cell. ilr 
atmjrlng rrnn life, arid aoottoa Ui# 
Inflamed tl*»ur* 

DIRECTIONS FOR OPERATING 
OZONE GENERATOR 

The Qf*D*Nlt*r ia t»tnhrd Into the 
Iv'lrariuml handle, after Nllnf the In 
hatant chamber one* fifth w.tli Inhalant 
wilutiuo, tto rarrml la turned on Tin* 
left hand I* then pul anoind tto a* me 
chamber while live other hand actuate* 
the pntuurr titttb at PMirtilrtav, The 
tkMtrfl* are p'aml in rr or tight again*! 
the him tdrer a tel the Hint)# t* fttfml 
flown thvouch the n*»*e into th# lung* 
Irr preadng thr bulh. The Jn'ialbig of 
the oanne ahmdd be 4wt» and the air 
r*wntdrtrfr rill’ll tofhre fating an* 
other breath. Inhalation mat ato* to 
made through the mouth to changing 
tto nuae-tdre# f«r the mouth-niece 

TTw» inrialant anliiKJon contained In 
t)k« upper ohamtor •»* the griwratoe 
waalie* Ui# oaun* at 11 bubfctoi through 
It. aili«wlng particle* <»f It hi to carried 
a'<*ic in the tortii of *4i*w. Tld» In¬ 
halant Mdution !• • •Idendld «tw»UG*U* 
tiprt .if rMentlal olU wtdeh haw a 
•■"thin* fffect upon tto Mcmbranaa and 
A**tal In beating 

The cvfUHiat* outfit canal *t» « lb* 
Iterator a noae*r*lee«*. a mouth* 
nlere t»re«aure bulb. Inhalant wdeiloa 

Camalata wll* all attaeh-rat* a« 

•Hawn. S 10.00. 
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UASTE/f VIOI.ET HAY ELEGTttODES 


MASTER ELECTRODES OR APPLICATORS 

Glass Electrodes for High Frequency Violet Kay At. 

Pluln, or non-Insulated Ji nil 


Vacuum SUpt _ ..... _ „ 

plication nr. rnml* In 'wo type* Plain. ..r non-lnsulated 
, 1 ,aulnt.it limnI tiled electrodes nr., used Tor Orltlrlul treatment. 
III. tally, as I li«*> deliver a greater .|uuntlty of current at the di 
Hired locality. 

Master electrode* are made of tho best grade of special el... 
which will stand heavy usago without signs of deterioration 
The vacuum in Master electrodes Is perfect. The en.l nf .J 1 ' 
electrodes urc protected by metal caps, which Insure greater lirJ* 
All electrodes are carefully tested and packed. r ,,Ie - 


No. I 

No 2 Condenser Electrode—As 
the name Implies. It condenses 
the current, and produces a 
strong. even flow; also generat¬ 
ing electrical heat which Is 
very desirable In deep s ate.l 
.-a»es. Used for Kheuntatistn. 
I.umhago, Neuritis. Etc. 

Price .. . 3d..Ml 


No 1 General Electrode.—For fa¬ 
cial and body treatment, and for 
any surface application This an 

Vl 1 ?E.V >r l r * with all Master 

V °let Kay machines as u part of 
the Instrument frier ,, 0(( 




N'o. 3 Comb-Rake Electrode.—Used for all 
scalp treatments; Falling Hair, DandrufT, 
Hair, and for stimulating the hair 


Gray 

cells 


Price 




No 4 Throat Electrode.—Designed to 
lit over the neck. Excellent results 
have be.-n accomplished with this 
electrode In Goitre. Tonsllitls. Double 
Chin Price .... .31 .SO 



No. 5 


No. f> Eye Electrode.—Single Eye 
electrode Is designed to fit closely 
over the eye. When treatment Is 
given only a slight warmth can 
be felt. Is used for the treatment 
of all eye complaints and for 
strengthening the optic nerves. 
Price *«.0O 


No ■; Spinal Electrode For all Spinal 
treatments Arranged so that It fits 
over both sides of the vertebrae. 

Peter _ 

< • . .31.30 


~^ fY *->’** at 

J ^ rent evi 
I L"0--0 mended 
V—^ treated 


No. 6 

No. 7 Double Eye Electrode.—This elec¬ 
trode Is used for the same purpose as 
the No. Single Eye Electrode, but I* 
designed for the treatment of both 
once. It distributes the our- 
only to both eyes and Is recom- 
wherc both eyes ore to be 
Price .. 


. .. ...... treatment of Rheuma- 

connection’*' ,,url llS ,a °r In fact wherever liniment Is used In 
" Vk,,h » n > Master Violet Ray machine Price 




iih— nwiiiii r mu minim 
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VASTER VIOLET HAY ELECTRODES 


!l 




No S latrgc Cataphoric Electrode.— 
This electrode In used for the name 
purpose an No. S. but has Inrgcr ca¬ 
pacity. and grenter spai-t for cotton 
and liniment. Used In the treatment 
of Rheumatism l>umbag«, Neuritis 
rte.. or wherever liniment Is used. 

I'rtrr Jl t.rai 


o 


rr=r. 


10 


No 10 Spatula or Tongue Electrode — 
Used for treatment of the mouth or 
longue ns Its name Implies 

Price SU.nn 


No 11 Insulated Ear Electrode 
Tills electrode has been specially de¬ 
signed for treatment of the ear. It 
Is used for the treatment of all Cn 
tarrhnl conditions In the ••ar. and 
for ear ache, deafness and head 
noises, etc Price SUVJr. 


It 




12 


No. 12 Metal Electrode. Tills dr 
livers a strong current and Is ex¬ 
cellent for general tonic and where 
constitutional effects are desired 
When held by the patient, there is 
no muscular contraction, merely a 
sense of warmth through the m 
tire body. The current can also h< 
drawn to any part of the body by 
using the No. l electrode or the tin 

errs of the operator Price SI Oil 


ORIFICIAL TREATMENTS 

Ail Orificlal electrodes must be lubricated before insertion For 
the sake of safety there should be two people in Orificlal work, 
the patient and the operator. Tin- current should be turned on 
after InsertinK the electrode Into the orifice and turned off before 
removing the electrode. Orificlal treatments are never painful 
The electrode should be moved slightly to avoid sticking to 
mucous membrane. Treatments are not to be continued longer 
than five minutes. 


PI.AIN F.I.Ef TRODES 


No. 14 Crethal Elec¬ 
trode Price ..*1.00 


14 
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No. 15 Vaginal Elec 
trode. Price ... st.on 


No 1C Internal Throat 
Electrode Prlrr *1.011 16 






17 


No 17 Rectal Electrode 

Price *• •«" 


No is Corn Electrode.—This electrode is used 
for the treatment of cornr It fits snugly ._ 
r the corns Price *!.«« lo 
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UASTKK VIOLET AM V ELECTMHiRS 
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i>m i.ateii i nom.s 

lit. adt outage of insulated tubes is that the current may be 
introduced uilhout loss into the orifice of the body. In using plain 
electrode for an orifice, much of llte current is lost at the firs! 
point of contact. Lor instance if the prostatic gland is being 
treated with the plain electrode, much of the current it drawn off 
at the opening of the rectum, but if the insulated tube A’o. 22 is 
used, the current is comvyed to the desired .Point without loss of 
current. 


No It* Nasal Electrode Uneil for 
nasul catarrh. cU I’rlee 


rhinitis. 

n'.oii 




No 20 Internal Thro.it 
Electrode t’sed for 
I onntl 11 Ik hyperthrnphx 
of tin* loo •ills* ulcer* of 
the tonsils, etc 

I’rlee S'j mi 


No. 21 Urothnl Elec¬ 
trode — Used for cystitis, 
strictures. uortorrheu, 
. i. I*ri«-e 92.00 





No. 22 Pronto tic Elec¬ 
trode.—Designed so that 
It fits illrpully over the 
lirostatiu gland. In many 
cusps this olectroilo can 
also ho used for vaginal 
work In place of No. 2t. 
I’riee . $ 2.00 


No 2S Insulated Kcctnl 
Elcctrodo I’rleo 92.00 


No 21 Vaginal Ehrctrode.— 
< without perforations). 
I’rlee 92.22. 


No. 2f» Cautery Electrode.—This has a 
flat ilium wire scaled in the glass. For 
removing warts, moles, or growths of 
any nnture. It ctinnot be excelled. Very 
seldom is It necessary to give more 
than two treatments, most often one 
application Is -ill that Is necessary. 
I’rlee 92.00 


No 2»I Special Vaginal 
Electrode.—Made with per¬ 
forations so that oxo up may 
he generated within tho 
vitKlna. Used for ovaritis 
leucorrhen. vaglnlts nr.«l 
all nelvle Inflammations. 
I’rlee JCI..HI 




No. 25 




< \ it i: ok 


Ki.ia tuoiiks 


Keep til,. oleetrodcM elean. Washing with warm water and 
snap Is sufficient. Electrodes will stand Ileal and can he loilled 
In water 
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Mum an nmn wlilrh t&a* kwf If* 
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THE SPINAL NERVE CENTERS 


Thr Spinal < urd | H , 

taln.-.l In the Backbone .,r 
Spinal Column. Tin- S|.ln H | 
1 *•••’•* l- nn extennlon of u„. 
bruin. Thr nerve* branch 
• mu from the aplnnl .-or.i 
nn.l v'.. lo nil pnrlM nn<l or- 
Kuuii of th«* !»*•<! y. 


irtofar* frv 
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MASTER VIOLET RAY TREATMENTS 

Thf following nro MiggoNUoru* Fn *« 
will develop their own technique In th»?I i"* tnnc ** ,h » Infllvidual 
Violet Ray treatments ™ If ? ***,*• 

‘ronitnontjt at frequent Interval* ar. i on ?. Jurat Ion. Short 

with the weakest current possible The A,Wi »>’» "tart 

occurs when you bring the electrode to tlofwi* J ,!, charge which 
tact should he avoided. Make contact wiiV , bo ?>' ■*» making con- 
beglnnlng and finishing treatment ‘if m!,Sl t ’Sf r . odo P»lckly when 
corset steels, chains, etc., cannot he J*! 1 object like hairpins 

should be removed. ' " ,0, b «' molded in the treatments they 

USE YOUR MASTER OUTFIT AS A FIRST Atn 

Frequency "urrent!**it iT"horoueb y c ;*n OU ' ,h « Violet-Ray High- 
ful stimulant, and while it is by no* mouns^u^’rJFe’ “ n 5 “ wo "Jer- 

bhis/c^ condition lm^lVerrro^ , 1 l ,^ n osrrv r,n ^^ 

MASTER VIOLET RAY TREATMENTS 

T hr following nre ion<< f or . »i. A 

taken from ca***** where iihysici inK , r J fni^ re °f tineas** 

cellent results- Not all cases win he elfeiS* .ll ave °hl“*ned ex- 
quency alone, bui in evorv case it iJ ^ ?.oi* d t.S hro i ,i;h High-Fre- 
treatment; in fact, many cases hiiv.^hAm* U& ^!f adjunct to other 
medical treatment has failed. 1 *>etn greatly benefited where 

Alopecia or Falling Hair—Lse Comb electrode v« •» r- 
mild current at tlrvt. which can be Increased wi»K.i. . U “* 
f*nns the comb buck and forth over th*. i r _ tWEtmcnta. 
live minutes every day This same scal P for ab °ut 

^r^isss, s^&inxt'sti 

w«rw.^r , gsrii!S5;ji5‘ , x2 , *i*»«tss'si'ar a*32 , ir , ua 
sifs.” u's, w ffe4,uT u , r4 h »r« h h *" dk '" hi " SMiftrass 

4‘ '"".t”’*" 7 '7-'l l :: r %'«. ‘V 1 ’‘v. l r‘'*tV,onl'At. and r Throft elJc r trtde W No h 

The n fWnne t r^L ,and */ 1 *V ,r ^ a,m ® n t to last from live to ten minutes 
The Ozone Generator Is also of the utmost benefit. 

— 1 r .fT K,,l!,ri,> —Suppressed Menses -With the vag 
one 11 n -mmcnagog effect Call be produced Applv 

oMier n .Uv , ’ 1 Ai U ‘* rl ‘ a i nt *° t , ub< ‘* , fJlve minue treatments ev.-rv 
minutes" A app,y Hurfac « electrode No. 1 to spine. 5 to 10 

%bscc»s—To abort an abscess, the use of the surface elcc- 
"i.*!?* 1 ? found to be the most beneficial. Keep tube In 

jnB wL ri." k t'. A P pIy t nny antl8e n‘lc lubricant on tube before 
applying. Give 5 to 10 minute treatments. 

>'» conditions following operation or Inflammatory 
conditions, use the < ondenser tube No. 2. Apply anv antiseptic 
lubricant on tube. Give iu to 15 minute treatments dally. 

,^ p P* y Surface electrode No. 1 or Condenser No. 2 
* ** * n JJ d tbroat glands for about 5 minutes with a 

, ro "^ £P, r ^*‘ nt :. Treatment of Asthma Is also found to be verv 
drnn?'^/ l rlii ,>y r u0 *‘ P r tb< * Ozone attachment, tilling It with 1 
! r " n , 7 f 1 >nc; 1 dram of Oil of Kucalvptol; 5 minims Beech- 

wood creosote. Inhale 3 to 5 minutes dally. 

Atroph* of I fie Optic Verve By the use of the eye electrode 
JV . * excellent results have been attained Single or double clec- 
i a°_«' intensity of eurrent should be regulnted very low. giving 
10-mlnute treatments dally. Apply to the lids, closed. 

Ataxia I'se as n strong current as can be tolerated, to spine, 
••'er abdomen, anil tuick of legs. Give milder treatment as im¬ 
provement Is noticed. 

Ilarhrr'n itch -General treatment with electrode No. 1 for live 
minutes dally. 

nirpharltin— Infection Kdgra of Eye l.ids—Kxcellent results can 
!!i« . 11 j . hy the use of the eve electrode No. 5; treatments 10 

• ■nines dally Also use throat tube No I to go around area 
" 'h** conjunctiva or mucous membrane of the eye 5 minutes 
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AST Hit 17 Oil. 


AM ) VUKATMKSIS 


Iloilo — l'urii>i<-tllo«l» I „ 

irvutinrnl of UoIIh, excel¬ 
lent resit It h have been ob¬ 
tained l>y ulvlnn n light 
■park around area of In- 
font Ion with 
oliiifmli' No. 
n|iplylnir iin> 
nvi on same 


lli«> nurfnc 
1 noil t lifo 
electrode ill- 
twlce dolly 


.'.-minute treatments 

llralses r»r Surface 
electrode i.vit area affect - 
•'ll Treatments about five 
in ton minute*. M.dium or 
strong ••tirr«*nl. 

Bunions—I’no Surface 
electrode In direct contact 
witli skin. with medium 
cum*tit for about five min¬ 
utes. 

Iturnn Apply electrode 
iti close contact with the 
burned area. using a mild 
current for a short time, 
two or three times u day. 

Itrnin Kor— l*So applica¬ 
tor No. 1 over forehead 
eyes Also treat the hack 
of head ami neck with 
strong current In direct 
contact with the skin. 
Treat the spine and hold 
the electrode In the hand. 
Oioih Inhalations for 
.about four minutes are also 
of importance. 

lilarl.iirniN A mild to medium treatment of five minutes dally, 
fse surface electrode No. 1, and apply talcum powder befoie 
treatinif. 

Bronchitis -By the use of the Ozone attachment, very bene¬ 
ficial results and threat relief can In- obtained immediately. Use 
same mixture as in treatment of Asthma. 

1 arliunete -I se the surface electrode No. 1, applying same di¬ 
rect. lo to 1 r. minutes dally. 

i alnrart ftreat relief can he obtained In the early stage of 
cataract bv the use of the eye electrode either single or double, 
with a very fine current, not exceeding *ft-lnch In length. 

Calluu*e* rue :t strong electric current with Surface electrode 
. ' * current can also be applied by holding electrode a 

short distance from the skin. 



ennerr Surface cancers not too far developed can be trente* 
n t autery electrode No. 23. Anesthetics may be required. Sur 
rcry Is usually necessary. 

Carbuncles— See Bolls 

1 ntnrrh—Nasal In this condition the nasal tube Is used within 

i nose with a mild current within the nasal passages. 2 to it 
minutes on euelt side, folow.d by an application with the surface 
electrode externally over the area of the nose. Use ozone gen- 
**r:*ior. 

< ufxirrii «»f \\ < * mi it -IV* Vaginal ctfotrodi' No. 24 or No. U6 for 
nve minutf* dally. Klectrod* to lit* lut.rl«ui«d before Insertion. 

1 kit bin In* I’se Surface electrode with strong spark applied di¬ 
rectly to the skin. Treatment to lust about ten minutes. 

fold to Head See Nasal Catarrh 

* "Id In l.img* See Asthma 


* “Id extremities Apply Surface elei’trode ilirect 
parts, using a strong spark for about live minutes, 
electrode to the spine, keep tin- electrode about 
• rorti the skin until the surface Is red. 


to affected 
Also apply 
one-half Inch 


■■■■■■Mi 
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Kr<i«( Hli.» See Clill 
hlalns. 

Khiari-\»nl Remark¬ 

able result*, anil In many 
cases complete recovery, 
can be expected by the use 
of the rectal electrode No 
23 tube. Aply Alt anti¬ 
septic lubricant on the 
tube before Inserting. giv¬ 
ing lo minute* dally. 

(•oil re—In Goitre cases, 
by the use of the surface 
electrode No. 1. the tuba 
contact with the surface 
should be kept in light 
of the skin, treating the 
sides of the neck as well 
as over the Goitre Itself. 
K I v I riK 10-minute treat¬ 
ments dally. 

Gonorrhea—In sul>-ncute 
or chronic forms, marked 
beneilcial results have been 
obtained by the use of the 
urethral No. 21 or vaginal 
No 2t electrodes. Apply 
any antiseptic lubricant on 
lubes before Inserting. G ve 
T-uinutc treatments daily. 



Fine for s.’nl|i it ml Hair lrr.ilm.ni 


(ilrci—By the us- of the urethral No. 21 «n.l the rectal No 
tubes, unusual results have been obtained. Insert same with 
•my antiseptic lubricant, giving 10 to 15 minute treatments dally 

„ through o*one Generator gives Immidiate 

e|i«.r. hollow with treatments over side of nose, and In some 
cases with Nasal electrode No. lb Internally. Treatment live to 
it*n minute*. 


«.»ut—Apply Surface electrode to the spine to stimulate the 
system. Then apply Surface electrode to the painful area with 
Currcn *. keeping the electrode iti contact with the skm 
t.ut moving same About. Pain may be noticed at first but result-, 
are certain If treatment Is continued 


(.ray Hair -T he natural color of the hair may often lie restored 
ii^. i nu r. ,! nnd . P»H«*nt treatment* with electrode No 3 See 
Alopecia. Several months are usually required for results ITse 
a current for stimulation at least once a day. Read EberhardPs 
.Manual. 


• lay l exer—Apply Surface electrode over 
Hum cii 


ar.ir.-~ lirvumre uvsi tile nose and alone 

v#! i* i m ..7 current for live minutes. Apply electrode 
* s * <>r a short time. Treatment must be of short 
iilic« bu» frequently repeated. L’se the Otonc Generator freely. 
(I. B “ V J K *W* 1° Oxonate the entire room with It. For satis- 
treatments should commence two or three weeks 
before period of attack. 


r hr»—-Frontnl and Occipital headaches art- relieved by 
,**,**"* surface tube No. 1 over the seat ef pain. Keep the tube 
5° ntact .? n< ^ prolong the treatment until relief take* 
I lace, which usually take* from 5 to to minute*. 

Ilrnii.rrboidft With the unc of th< rectal tube No 23 . temporary 
* ilef may be obtained by giving 5-minute treatment* dully 


/-"ter—Application of the condenser tut.. In the crop 
• 1°-. of rierj.e* Recovery can be hastened by giving 10 -mlnute 
treatment dally. 3 to 5 treatment* are usually aufTlclent- 

Imptxrnre The most beneilcial way of treating this condition 
. *be use of the prostatlc tube No. 22 with plenty of spark. 
l nr the surface electrode No. 1 slightly raised over the area of the 
spine from 5 to 7 minutes dally. Direct application with special 
electrode In also of great Importance. This electrode can be used 
tor j to lo minutes Treatments once or twice dntiv 

















1 / i >/7 \mu:i /MJ' TREATMENTS 



I nnifl |Inrnrr of | r- 
•t»«* -Apply the , ur . 
face fleet rod r No. j 
over the area of the 
"Pine, raining name 
slightly; also apply 
electrode around the 
area of the Bladder 
5 minutes dally. 

Inltum** — Treat 

the spine and solar 
Plexus With the No. 1 
electrode. Also over 
the eyes and the shies 
of the nose Treat 
ments to the spine 
are made through a 
towel for rive mm. 
utrs. Also use Ozone 
Generator. 


Insomnia T h e 

method most benefi¬ 
cial has been the use 
of the condenser tube 
which Is kept m 
light contact with the 
hack of the head and 
the neck, going down 
the spine for about a 
minutes daily before 
retiring. 


Intrn-Orulnr Hemorrhages The eye electrode No. In ,:nnt.iet 
with the closed lids using a very light current for about 5 min¬ 
utes, has produced favorable results In many cases. 

Iritis—Treat ns outlined above Good results have been ob¬ 
tained In Syhpllitic-Iritis. 

Jaundice —Ky the use of the condenser electrode, great relief 
can he obtained. Apply electrode over the area of the liver. 
10 minutes dally. 


her by 

or mild spark will greatly aid In treatment of this nature 
inhalations are most advisable. 


Ozone 


i.uniiiagn Apply the current through th> clothing with ** 
strong a current as can be tolerated. Continue treatment until 
pain is gone. Keep the electrode moving and give long treatment. 

Leurorrkn —Use Vaginal electrodes No. It or 26, lubricating 
before Insertion. A medium Irentment for five minutes is applied 
and repeated as circumstances require. Current should be turned 
on after Insertion of electrode and off before removal of electrode 
Antiseptic douches In connection. 

Mrlorrhrn—Treat the same as Am* - nor rhea 

Neuralgia To obtain a hurried relief of neuralgia I he surface 
electrode No. 1 should he used. I‘ass hack and forth In light 
contact with the skin, giving 10 -mlnule treatment as needed 

Neuritis—Use Surfaee electrode for five minutes at i time Sev¬ 
eral treatments a day are advisable. Use light current at Unit, 
anil gradually Increase same Apply locally or to entire body, 
depending upon the condition. 

Obesity —Apply Surface or Condenser electrode No 2 for #fl«en 
minutes twice dally Use verv strong current Frits will be 
consumed by Increase of oxidation but diet must be reduced ano 
» niched 
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DIRECTIONS FOR OPERATING 
The Master Violet Ray 

1. Insert glass applicator into the instrument. 

2. Attach the connecting plug to the lamp socket. 

3. Turn the current on. 

4. Adjustment of the Violet Ray discharge is obtained 
by the adjusting knob. To the right the discharge 
increases, to the left it decreases. 

Start any treatment with a mild discharge and in¬ 
crease it gradually to the required strength. 

Take good care of the connecting cord. Keep it drv 
and free from knots and twists. Have it repaired in 
time if signs of wear appear. 


5. 


6 . 


DON’TS 

1. Do not attempt to repair the apparatus, li the 
necessity arises, write to the Factory advising of 
vour difficulties and you will be informed what to do. 

2. Do not use the Master in connection with any tonic 
or medicant containing a large percentage of alcohol 
on the hair or any part of the body. 

3. Be careful with the apparatus and when not in use 
turn the current off. Be on the safe side and remove 
the connecting plug from the lamp socket after use. 

4. Do not use in connection with electric hath. 


NOTE: Damages arising from carelessness are not 
covered by our guarantee. If instructions are propet 1> 
followed, the Master will last indefinitely. 

Unless otherwise specified all machines will be fur¬ 
nished to operate on standard voltage of 110 to 120 volts. 
Machines can also be furnished to operate o.. 
and 32 volts. 
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UASTRK nnuri lx’AYS 


GET YOUR MASTER VIOLET RAY NOW 

Tlio Master Violet Rav is the most practical, service¬ 
able instrument you can secure. They are designed to 
meet the requirements for a high grade Violet Ray for 
the home as well as the profession. 

Its simplicity of operation, wide range of adjustment, 
durability, beauty and unique construction make it the 
ideal general purpose Violet Ray. We challenge anyone 
to offer a better Violet Ray at anywhere near its price. 

Master Violet Ray instruments arc equipped with per¬ 
fectly balanced coils which prevent their overheating, a 
feature that should not he overlooked when purchasing 
any Violet Ray. Because oi this feature, our instru¬ 
ments may be used constantly for long periods without 
fear of overheating. 

Every point of construction, every piece of material 
used, is given careful attention with the view of placing 
in the purchaser's hands the best your money can buy. 
An instrument that will give service when needed and 
one that will not break down under continued use. 

We manufacture only high grade, substantial ma¬ 
chines. Quality considered, the price is most reasonable, 
within everybody’s reach. 

These and the fact that thousands of others arc de¬ 
riving complete satisfaction from the use of their instru¬ 
ments. are the reasons why you should insist on securing 
the Master Violet Ray only. 

'I’he wonderful Master Violet Ray treatments are now 
within the reach of every man. woman and child in the 
world. The remarkable curative and health promoting 
properties of Violet Rays are available in every home 
at a cost so low that nobody can afford to he without a 
Master Instrument. The machine will last for years 
and pay for itself over and over again. 










GUARANTEE 


The Master Violet Ray instrument is 
guaranteed against mechanical and electrical 
defects for a period of one year from date oi 
purchase by the user, providing that all in¬ 
structions for the proper use and operation 
have been followed. Defective parts will be 
replaced free of charge when needed, providing 
the apparatus is returned to the factory pre¬ 
paid. Glass applicators are not guaranteed 
for any specified period of time; they are made 
of the very best material obtainable and thor¬ 
oughly tested before shipping. 

The Master Electric Company. Inc. 

113 S. Jefferson Street 
Chicago. U. S. A. 
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Twenty-Ninth Edition 


Established 1879 


Illustrated Catalog of 

Electro-Therapeutical 

Apparatus 



McIntosh popular, up-to-date Wall Cabinets 
McIntosh-Carpenter Vibrator 
MacLagan Wire Rheostat 
McIntosh Standard X-Ray Coil 
McIntosh Portable Dry Cell Batteries 
McIntosh Therapeutic Lamps 
McIntosh Improved Milliampcremetcr 
Cautery Transformers and Converters 
McIntosh Combined Galvanic 
and Faradic Fluid Batteries 
UatteTies and Appliances for Dermatology 
The most complete line of 
Electrodes for use in the Science of Electro-Therapy 
to be found in the world 


Manufactured by 

McIntosh Battery & Optical Co. 

Chicago, Ill., U. S. A. 
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It was St. Paul who sounded the key-note of progress—"forgetting 
die things which are behind, let us press forward toward the mark of 
our high calling." Many a business career has been dwarfed by too 
much dwelling on the past—lamenting over the "has beens,'*or satis¬ 
faction with the things that were. We live in an age of progress; if 
we would keep in the eye of the public we must forget the things of 
the past and press forward. It is true, however, that our best success 
frequently grows out of our failures and so it is well that we should 
look back so often as to profit by what has been done, so that ever 
our pressing forward may be into new fields of useful accomplishment. 

One of our oldest customers, in writing to us recently, says: "1 
have been using your goods for now nearly fifty years." Well, this 
valued friend is making us a little older than can be borne out by facts. 
We have, however, completed our twenty-ninth year. We have 
seen—we may even claim that we have been a part of all the 
development along the line of Electro-Therapeutic Apparatus. The 
establishment of our business antedates instruction along the line of 
Electro-Therapeutics in the Medical Colleges, and it was our very 
good fortune that throughout the first fifteen years of the business 
Dr. L. D. McIntosh, eminently well equipped both as to Medicine 
and Dentistry, was the Therapeutic and Scientific head of our business. 
Dr. McIntosh, up to the close of his busy and active career, was in 
close personal touch with all the leading Medical and Surgical 
Practitioners. He was, moreover, in advance of his professional 
associates in all that concerned the rapidly developing science of 
Electro -Therapy. Following the leadership of this active and beloved 
coadjutor, the Company has steadily developed its business- keeping 
ever in the van of scientific progress. 

In the conception period there was the McIntosh Combined 
Galvanic and Faradic Battery, justly celebrated and never surpassed 
in quality and adaptability to the needs of the early day. Then followed 
the various types and designs of Table and Wall Plates for use with 
cells. Soon these elaborate designs in hard rubber and nickel-plated 






















mechanism were replaced by the marble plates with simplified devices 
to enable the practitioner to utilize the 1 10 volt direct dynamo current. 
At this stage of progress the imperative need for Controlling Rheostats 
and reliable Meters brought out the McIntosh Graphite Rheostat and 
the McIntosh Milliampcrcmctcr. The development along the line of 
durable and reliable instruments cf control and of accurate measurement 
has produced the McIntosh Mac Lagan Wire Rheostat and the 
McIntosh Shunt Milliamperemeler—two instruments indispensable in 
the present day advancement and widely copied throughout the world 
because of their recognized desirability and value. It soon became 
evident that the current liltely to be available to the great majority of 
practitioners was the 110 volt alternating dynamo cunrent. This called 
for new adaptations and brought forward the Transformer and the 
Rectifier with all of their manifold adaptations for the multiform needs cf 
the physician and surgeon in advanced Electro -Therapeutical practice. 

Very rapidly the value and adaptability of the various commercial 
currents have developed- bringing the need for new designs in 
Vibrators, Apparatus for Illumination and Cautery and special lamps 
for direct application of heat or chemical light rays. The X-Ray at 
first was looked upon only as a Scientific Toy of curiosity and interest. 
It has become the most valuable diagnostic assistant of the practitioner— 
and the day has gone by when there need be any careless taking of 
chances in the treatment of bone fracture or the search for metallic 
substances within the tissue. Along all of these lines this catalogue 
shows that the McIntosh Company has kept steadily in the van of 
progress — and an examination of our various designs will reveal how 
truly we have originated and improved, while some of our competitors 
have only copied and endeavored to cheapen the quality of the device. 
Wc stand firmly on the line marked out by Dr. McIntosh “Offer 
only the highest quality of material and workmanship" our guarantee 
has always been absolute. We do not use either cheap workmen or 
cheap material. Our workmanship and material is of the highest grade 
and our inspection is careful and thorough. If, notwithstanding our 
care, a fault develops which is due to our oversight, wc make such 
fault good at any time and regardless of the conditions under which 
the goods may have been sold. 

We enjoy the confidence of the Surgical Trade all over the world 
and our friends in the profession can place orders for our goods with 
their home surgical bouse in the utmost confidence of the same care 
being exercised by us and enjoy the same guarantee as to quality as if 


the purchase were made direct from our factory. We feel justly 
proud of our new home—a choice location within the business center 
— a fine building with all modem equipment, a factory operated by 
electricity — each piece of machinery having its special motor. We 
extend a warm welcome to our friends of the past years and to the 
multitude of new seekers after high-grade apparatus whom we desire 
to number as our friends. Remember that whether you make your 
selection in our sliow-rooms or place your orders with your local dealer, 
or whether your selection is made by letter, you secure the "McIntosh 
Absolute Guarantee. * We want your trade; but more than this, we 
wish that what wc furnish you shall give you the very highest degree 
of satisfaction and service. See that what you obtain bears the name 
" McIntosh." 



Entered according to Act of Congress, in the year 1907. by the McIntosh Rettery 
6r Optica! Company_ in the office of the /jbranan of Congress at Washington. 
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McIXTOSl! IIATTKKV A* OITJCAI. m 


■p 



UR POLICY 


Terms 

In order lo offer out good* to the profesaion at rock- 
bottom prices, it become* necessary to adhere lo a 
ttrictly cash bam. and, therefore, alt pnee* quoted in 
thU catalog ate NET term* CASH WITH ORDER 

C. O. D. 

We will send good* C. O. D. upon receipt of one-third of 
the purr hose price. 

How to Remit 

Remittance* should preferably be made by draft or money 
order. Amount* under one dollar can be forwarded in 
postage stamp*. 

Guaranty 

Purchaser* nerd have no hesitation in tending remittances 
or placing order* with us we are able and anxious to per¬ 
form in full our promise* as we have built up our reputation 
on the strength of twenty-nine yrar* of fair dealing. We 
guarantee every article of our manufacture—mechanically, 
electrically, artistically—and we agree to make good any 
defect :n apparatus, where it i* the result of imperfect ma¬ 
terial or improper workmanship. 

All Apparatus Tested 

liach and every article of our manufacture is subjected to 
severe and cntscal test* a* follows: The comj»onent parts 
arc tested while under construction; the finished article is 
tested after being assembled, and a final test is made before 
shipment- Complete and concise instructions for setting up 
and operating accompany each piece of apparatus sent out. 

Shipments 

Delivery of goods, either freight or express, is invariably 
made f. o. b. Chicago. The shipping weight of each article 
is given in catalog, thus enabling the purchaser to ascertain 
the exact cost laid down in his town by making inquiry ol 
the prevailing rale from his freight or express agent, when 
ordering good* lo he sent by mail, allowance should be 
made for postage. 


'JXCcIntosh 
(Battery & 
Optical Co. 

227-229 St. 

CHICAGO. ILL. 


Smalt Orders for Supplies 

Such as battery 'enewals. should always be accompanied 
by remittance lo cover estimated cost of same when the 
price i* not known, so a* to expedite delivery. 

We Solicit Your Trade 

On the basis of courteous and honorable treatment and 
offer you fair and honest values—dollar for dollar. 


McIntosh No. 6 plate 



Prior, including rtimliidiiig nwk uiuvitmI iiMtidlci. ;iuil -|.niigv 

$36.00 

"'<• lionet illiiKlraitt uoir No. li llulr. a citiiipjiii-, up-to-dale piece of ufln-o 
up|taralt" Till' Imnilsmili'. polished marble lin«e, sixteen inches square, 
contains tint MinLignn Win- ItlieoKtnt, Mejiitnslt Improve,I Milliampcrv- 
incter "itli .Slnint, Graduated Automatic Itlieotom,'. Large [■’.■traffic C„i| 
"itl* ILtpi'l mol Slow Vibrator*. I’olr-cliaiigcr. Cuircnl Selrrlor anil oilier 
necessary swilrlie* and binding |*i*l* for administering lint galvanic and far- 
urlit* riirtvuls. 

If cun Im- opmiffil itt connection wit It eitlu-r th»* lit) volt r Until current 
with a tump iti f*erica or may be n<».t| in conjunct inti with KMifier on an 
alternating eireuit. A lottery .if III liquid or dry evils an-overs equally well 
ns u sium- of ct»crpv. 

I lie appnmtii* may In' attached to tin* wall or placed horixontallv oil :t 
table and il works equally well in oitlior position. 

siniTiNt; wkkjih, i.*, i.ns. 


(C) Jeff Behary 2019 
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MeIXTOSII li.VITKRY .V OPTICAL CO. 


MrIXTOSH BATTERY Si OPTICAL CO. 


McINTOSH No. 6 PLATE IN STYLE “A” 
WALL CABINET 



PRICKS 


Arrange*! for 110 voll direct current or cells $50.00 

Arranged for 220 vc»lt direct current 62.60 

Armng«*d for .VN) volt dime! current 66.00 

Ardnptl with Siiiitsoiilal Suit oh for alternating o»irn*nt 62.60 


This apparatus. »lesrrvedly our mosl popular outfit. is marked by sim¬ 
plicity (*1 design and i!m* elegance otTcrco only l»y tin* richest of ni:itrri»l> 
in combination with plain construction. No frills or gingerbread decora¬ 
tions an* iitTen*d, but simply tin* niHii«\uy features— all of most substantial 
const met ion. 

I*4icli moilulity afforded by this pinto is of equal value with the same 
modality ns offered by the mono cxni*»*ivo plates -no uMciti]U having U*cn 
mailt 1 to slight tin* tlirvaprtltit' value to reduce the cost of manufacture. 

Wo maintain that an out til of equal value cannot reasonably Ik* sold 
ut a less price than this eitlier the niisdutliienl durability or the external 
finish being slighted in order to attain a lower figure. 

SHIPPING WEIGHT, HO LI5S. 


THE .MeIXTOSII Xo. f> PLAIT* consist* of a highly polished Trmu?» 
n 4 *« marble plate sixteen inches square, eontaiiiing the Maelaigan Win* 
HlM*o>tut. affording [lerfeet rout ml of all currents from aero to full potential; 
the McIntosh Improved Millianiprrvtnrlcr with Shutil. M*ale*0-2b and (MINI, 
giving accurate measurement of the gnlvanie current; the Graduated Auto- 
nuitie Rheofome, |M*nuilling of the interruption of eitlier galvauie or furadic 
current ut a fn*quency of from N to tHN) limes j»er minute; u Large Faradie 
Coil, containing Primary winding of £10 ft. of Xo. 20 win? and Secondary 
winding of LWM) ft. of Xo. .10 wire, and titled with Slow Vibrator, giving u 
•lowly interrupted current. suitable for muscular treatment u> well as n 
Singing Riieotoine or Kihl>ou Vibrator, affording rapid interrupt ions, suitable 
for local anaesthesia; a Poh‘-changer, fiimtit Sled or and other necessary 
»wirelies for obtaining the various current*, together with binding |m>*Is for 
patient and for supply current. 

STY 1.1% ‘ A" WALL C\mxj;r is iiiiill of thoroughly seasoned, kilu- 
d rid I, quarter sawed oak and is hand rubticri to a brilliant polish in the 
popular, dark goMtti finish. The sidelights an* of double strength glass 
while the panel in d«x»r is of beveled plate. Two lamps an* placed in the 
cabinet, one lx*ing coitimclini in parallel for illumination only, and one wired 
in scries with the plate for piiqnise of resistance, Tin* cabinet is further 
cmbcllishisl by lutrdware of ortiiiineiital design, while a drawer pnivtd<*s 
for reception of electrodes. It imxisiircs II in. high, 2a in. wide and II in. 
deep. 

The cabinet may he supplied in birch with tine mahogany finish or in 
quarter sawed oak with the dark, dull weathered ocik finish at 9I..10 extra 

Till*: MOl >.\KIT IKS AVAII.AHKK with the Xo. ti I late include gal- 
vanic current; interrupted galvanic current, current for electrolysis; eiirrrtit 
for CMtapItorcsis; primary faradie eurn*nt. seem alary farudic current: slowly 
interrupted faradie currant: rapidly interrupted faradie current; slowly 
pulsated, rapidly vibrating faradie current; etirrenl for diagnostic lamps; 
and sinusohlal current if from an alternating supply current. 

THK SOl'ItOK OF KXJ'ilKiY of tin* Xo (1 Plate may Ik* either a direct 
ligliling or |K»wer circuit of 110, 220 or AOt* volts, or a battery of •l.'l dry or 
chloride of ammonium liquid cell* (p. 21 and 2.1) which can be stored in 
an adjoining nxmi or donH. 

The alternating lighting current of 101-11.1 volts may In- employed by 
passing it through a liquid rectifier (p. 21) so as to transform it to a direct 
Clim*lit suitable to the needs of the apparatus. The alternating current 
in its original form may also Ik* pjts*t*d through the plate and administered 
ns a kj '/ i iitotitUtl rurrttd, a s|M*eiul switch lieing provided for this purpose at 
S2..K) Additional. 

ACCKSfiOlIIMS included an*; conducting cords, universal handles, 
sp<»ng»' discs and attachment plug with cord. Knelt outfit is carefully tested 
before shipment, is furnidHal with complete instructions and carries our 
absolute guaranty of perfection and quality 


(C) Jeff Behary 2019 
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Mcixtosii iiviTi'.itv a omrAr. n> 


Mcixrosii RATTCRY A OmcAl, TO. 


0 


McIntosh No. 6 plate in style -b” case 



Price, iiiclii*lii»*r conducting cords. uniWMtl Itatidlcs. sponge discs 

and aeries current tap with vonl. $45.00 

Our No. 0 Plate mounted in our Style *'JV* i n** makes an admirable outfit 
for iikc on either wall or table. 

The ruse is constructed of quarlcr sawed oak. in line golden finish ami 
the door is fitted with beveled plate glass. It measures Ifi in. square and 11 
ill. deep. 

It ran In* very conveniently connected with the 110 volt direct current; 
or in connection with :» rectifier limy In* operated by an alternating current, 
(‘ells may also lie used as a source nt supply hill must be stored in some 
adjacent location. 

Mverv feat tin* of the No. <» lla'e i> afTonled bv this neat, compactly 
amine'll piece of apparatus and pcrliTt *ati<t'arlinh is ottered tlie user. 

shipping wf.igii r, uu i.rs. 


McIntosh No. 6 plate in style -c" upright 

FLOOR CABINET 



Pjn..: v,?? hmp' 3 r. . . . . 

I rtc-e, with I t No <• r<ihunUi4 i'tv ri-lls p. i'i I 

si.. ..../vl'" i^rilV.iI 0 • -'•*» «»“ >«-* « Hie: •- , l Ira !..*» d.*e|i. 
SIIIITIM. W IdClIT. 290 LOS WITH NATION\|. ct I ! s \\ 
WITH DHY CLLL.S. -too LIM. 


870.00 

S*>.50 

NO.OO 

MW: 
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McIntosh battery a oitical cu 


MclNTOSII RAiTEUY A OPTICAL ( O. 
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McIntosh no. 6 plate in style *e m table 

CABINET 


McIntosh no. 6 plate connected with 

220 VOLT DIRECT CURRENT 


on I-IT FOR 
220 volt rnmi:.\T 

AS ILLFSTRATED 

No. G I Into, only (p. o) 
complete $36.00 

Reduction Board for 
220 volt nirjviil 4.00 

3 No. G t 'oliiiu|ii;i I fry 
OpUr .76 

$ 39.75 mam 

OITFIT FOR 
■><K» VOLT Cl .'It RENT 
SIMILAR TO ILLIWRATION 

No. 0 Plate, only (p. 

complete $36.00 

Reduction Hoard lor 

o00 volts 5.00 

3 No. G ('olundiitt Dry 

tells ,75 

$40.75 



PRICKS 

Wired for Alternating Current, including Alternating Current _ 

Rectifier (p. 23) 'fHIH $7 

Winn I for 111) volt Direct ('umul 60.00 

This outfit, combining t Im* cnntpactncrM of arrangement of a wall plate 
with the convenience and easy mohility of a table plate, is ail entirely new 
departure in electro-tlierapeiitical appanitus. It makes a most suitable 
r«|uipmcnt for a hospital as it is momiled on casters and may Ik* easily rolled 
from one ward to another. 

It is particularly suitable to Im* used with the alternating runout ami 
when so arranged it offers the Sinusoidal current as well as the Galvanic 
ami Fitmdic runvnts usually ohtuinable. When ojicrRtcd by tin* I It) volt 
direct current a wide range of Galvanic and Faradie work becomes available. 

The outfit include* conducting cords, universal handle* and sponge discs. 

The table is constructed of ouarter sawed oak. dark golden finish, and 
the protecting ruse is fitted with beveled plate glaas. It innisiircs 36 inches 
high, 32 inches wide and 26 inches deep. 

.SHIPPING WEIGHT. 2tW LUS; WITH RECTIFIER, 240 LBS. 


Hie above illustration shows tin* manner ot connecting and ojM*mliiig 
the No. (, Hate. only, in mnueclioo with the 220 volt direct current. \ 
Reduction Board ronsisiing of two 110 volt sixi.vn non lie power lump* 
mounted on a handsome black enameled slate l*an» and provid'd with >uit- 
able connections, is utilixcd t„ adapt the voltage of the eiment to the re,,uir«- 
meiits .»f the plate. The galvanic eireuit of the apparatus is thus oiieniled 
ni (imnccii.ni with the 221) volt eurr. nl. while the faradie coil is *„p|4icd 
by tlirre dry cells which aecompany the outfit. 

"hen the plate, only, js less I in eonneetioii with the .500 volt diieet 
current, we supply a Reduction Board of similar foim which is fitted with 
ive lamps connected in suitable manner, and dry cells are ahn furnished 
• or (I,., l anjiln- w i| 

smm.vn wKir.iii'. i:ithi:h orri-ir, no i.us. 
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SOME USES OF THE GALVANIC CURRENT IN 
GYNECOLOGY 

BY Al.RKRl c;oU>.SIH>IIN, M. I).. 

iw Ct-accol.: n»t«ugo MmIH uI S. I.nol Si'.inr Surir. L\ uiureltrnl 

llosiatul; Atrendla:? • i> to «}»• I u*t •< 

IldMiital: Stem. Aiiht Acmlcitiy i»l Me'! Amcr. \ *u.ot 
Of (Metricians ill,-I tiui'i yloLi'i- awl Intrf national 

iNriolical Congress of Oh*- rictuns and 
liviioAliiiK'i': Mdii, A.McKM.iJ. 

Kli-clricity within • Ik- nl, ni' ulicmlil l>,- ns,il wry aparinsl.v, mpi-i-ially 
In-yniiil IlK- wrviral canal, Iwuw (I). I In- ,v|„ai>-H mtnaliiriioi, „f all 
IhhIi- is liulilr (,»,-arry infWlioii wiili it; ( 2 ). la-niiwe I lie icrrmunUI :i«"»n 
tl„- galvanic ciimstit cainiol Is- <l,-|»-niloil <>|Han tu ,-xt. n.l Ik-voihI lli>- ■-,;lu«r- 
ntic i-ITrct, an*l ( 3 ). Imw the lall.-v very lml,lo to l»- 

in mimic accessible spots. amt insufficiently or not at all in other purts ol the 
cuiomi-lriiitii, llial im-less nr nm at all iicciwmI*- In tin- «-l<-« i n>«l<- wlinw riirvo 

,, r ..nmol Is- nuitln to inirn-'|M>inl In I lie unknown curve* ami nml mini 

nl ilK- iiu.-r.or .-mrlac,-* ami lionl.-rs: ll.rr.fnn-, tin- i-vhnn |irn.hui»l ... » 
i,lares Will hr.-nmr culture* for micro-nrpuiisin* ilia, mmin <>» nllirr par * 
of 111,- rniloni,-lrimti Ihil it may Is- us,,I carefully in mine srl-.I.Hl simple 
rases uf dirunie riulnmelrilis in ill, ri Ilia, an- uni n-imverlisl n„r fli-xml. 
Iiave a snfficii-nlly patulnns .anal ami are of tnllnmniutory or olher «»*- 

wU-rs of ll«-arlncxar and JH-Ivic noritniuaiin. . 

Tins proper .-l.s-insl.-s for w,I, rntni-ulrmu- ImHmi-nl with H'r P 
pole nr,-fltnse illnsloiled in lijxur,- I. ivliiel. are arlivt-nl ll„- pmni. so that m 
aeiit,- angles uf lire trintiRiilar ulerinr cavity ami llie swore i-nnnw-lin" ll« 
same in life fuiirlu*. ran Is- Ireulcri. 



Knairr I. No. 11’J. Dr. 0«l,ls|H.l,n‘« c„pfs-r Inlru I i-rim- Rk-eirmles 


Hut I lie a e I 111- end of llie ,-Us-l nsli- is only one ami „n<—Icill inrli.-s Inns, 
dial alien ii lias Iss-n inlm,liire.l in Ha f,in,lim no euiiynl i- si'- " -fl ai 
lie iniernal ns. alien- nl In-raise the i-nillc-ri-tilnKi auul-l Is-,nine ,-vs-s-u,-. 

,ains In llie firm, -until, .. ennlart prodm-t-d by a splunelrHike e»»Ha, - 

inn then-. Kxivwuv* cnnri-rixaiinii nl llie ml.-nml us wnnl.l 1,-a.l lu .-lei.nsi- 
l.en- and iulerf.-mui-e with uterine dniina-.-e. :, s-rimi* maii.-r r»r u*‘- 
he ,-lei-i rod,- miisi Is- sleriliiis! ,-ilhei bv Isiihng I liny in hve minute* in a - , 
uhllion „l -aI soda in wilier "r by slamlins .iu«t as Inns m a tall Is, Is- 111 yl 

»itl. earls.lie arid anil rinscl ulT .. water nr denied: am be 

la-inal vanll. cervix and exlernal ns miisi be well saabls d oil. wilhin a 
tpe.-iilimi, will. A' ; earls,lie arid sol ution am llie mi cieal canal raillertaml 
with 0,»% of the same, hofon- inserting tin- eleetusU-. 


But 'Iw iuon* lilicrnl, extensive and umoeciit u*e of the plvtuiiu current 
in outside oi tin- ui oil in, by t»ie vagina-abdominal route with tin* copper hall 
fleetrotlu shown in figure 2 . 





Figure 'J, No IIU. Dr. tMiidspohu's ('op|M*r Ball Vaginal Fieri iinlc. 

The niiiiieroU' dmmit' tctidor and |»uiii!til ovari.-> an* often *:unv<.sfull/ 
qui(*tcd by .Yt> In 7’i millimiijM n-> (tr mon* applied for ten to fifteen minute* 
©nro or twice a week by l hi* lit 11 .« hall crowded ill betinilh tlw ovary, which 
inuht previously l>r local el by the tinir *r. pro\*iiled that the ovanr is not 
Adherent in the ImiIIoiu of llie enl-de-sae x> that by fMniebiii}' out tin* Yiijptiid 
vault ill th(* n (|uired direetion ihe deernnle may be placed under or behind 
the ovary. W hen i li f ot pain i< the elm f need, as duniiC the fir.sl M*veral 
mavsions, tit-* posiiive |ki|. should be used tl|MHI this vaginal electrode uiul the 
tiwau •> ri lurried apiiiihl it* eautrrixing arfion by enveloping the lndl with a 
firm Inver of alisorlwnt cotton wliirh is slightly moisiiMied in .'»% carbolic 
arid solution t«> in:ikv it nti innriceni condtietor. biter on when a nwilvrnt 
4 fT(s t is desinilile. the cotton is wet in a solution of io hue containing J o/.. 
iodine crystals and I 07 .. p(Anss. iodide in a pint of dilute alcohol, and the 
negative pole is used, which, with a current of 7*» to 100 milliam|M*res, lii»*r- 
ates a |wrt of the iodine by its electrolytic (*!Teei and carries if more deeply 
into the parts traversed by the current. ‘Ibis is very useful also, eniecinlly 
when combined with skillful vagitto-iiltdomiiuil |»e|vic mussagv, for old solidi 
fied exudates, and for indurations and contract ions within tin; para nctnoin. 
likewise for painful liyjwrplastic conditions of the imiscular uteritK* wall after 
cudoinetrilis has lai*n eliminate'], or to save such a uterus from removal after 
conservative surgery Inis exhausted itself by a cure!lenient. an amputation 
of a diseased cervix and by correcting an old displacement. 

Fibroid uteri should, »s a rule, Im* tresited surgically. The often re|M*atial 
use of any electrode in I hex* eases, within the uterus, too often proves a curse 
by bringing ulxjut a se|»tie endotuelri'is. snlpiiigitis and peritontitis, condi¬ 
tions more serious than the tumors, which then force the patient to an ojvcri- 
tlOU under a surgical risk greatly iner\*;»MHl. But, in patients wIiom* gi’iier.xl 
condition need* to Ih? improved Indore operating, llv* excessive loeees of 
blot»tl may lx* prevented, while otlier n*sl(»rativ(*s are used, by sending a cur¬ 
rent of HiOor more milli:im|*en*H flmmgh the entire tilvnis with its tumors, 
by bolding the eott on-covered ball eha-tnele as the negative by mu* or two 
finger tips against the external os and crowding the same back and lifting the 
entire uterus so that llie fundus will Im* brought into contact with the abdom¬ 
inal wall liencittIi the abdominal dvelrode. which lUUst lie lM»rne down by a 
weight of '2 or d |muiiiiIs, or by the other hand. 

As an external electrode I prefer a hare rectangular plate of sheet metal, 
about (is s inches in *i/.c. with a landing post at one end and thick enough 
to retain any curve that may Im* given to if. t inier this a separate mat of 
enough layers of old table linen quilted together, to make it J inch thick arid 
about 71 x ‘H. indie* large, is placed, after wringing it out in warm soap suds 
each time. 
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MdXTUSII ItAITERY & OlTlf'AL n>. 



McINTOSH THERAPEUTIC WALL CABINET No. 9 

POINT'S OP Espiri YL \l>Y\\i\>. K 

THE SPECIAL FF.ATVRES which distinguish ihr No, !) (Ad suet from 
flic more hiin|»lo outfit* an.* us follow>: 

|. A HUSK TENSION KAKADfC COIL containing a 7'econdrtry wind¬ 
ing of livt *>f No. .Mi win*, tapped at I ..UK) utt<l 3.IKN) feet ami ron- 

nected with a Selective Switch: this feature is one recommended by leading 
writer* on Elect ro-Them pen tic*. 

2. THE McINTOSH MoNoMOI IVE RHEOTOME: it* *pmully strong 
point being that ONE MOTION of the lever starts the mcchanistii. turns on 
tho current ami selects the frequency of intcmtption; this instruinent tetuis 
to mini greater simplicity of opcrHtion. 

3. THE McINTOSH CCRKKNT COMBINER SWITCH, which allows 
of the combination of the tialvunic ami Etitmlic or tin* Primary ami S<*coii(lary 
currents. The more simple Wall Cnhitiels do not offer tiles*’ blended current*. 

4. AN* KXKIMiV CHANGING SWI TCH, enabling the plate to Is* ener¬ 
gized by cither of two different sources of energy; cutting off the current 
when at rest. This permits of the* use of an alternating lighting current 
during the «*veningora direct power circuit during the clay. It td*o fac ilitates 
using the alleniuting as a Sinusoidal current. 

PHI ME I EATI EES 

THE MACLAtiAN WIRE RHEOSTAT is connected in tin* Galvanic 
and Paradie circuits and controls perfectly all varieties of these currents 
(including also tin* Simisoi«lnl current when used). 

THE McINTOSH IM PHt )VEI) Mil.1.1 AMPEREMETER WITH SI! ENT, 
scale- ivuding 0 to MM) ami 0 to 2t>. measures accurately the Galvani:* current. 

THE SWITCHBOARD is a highly polished plate of marble, measuring 
18x24 inches display ing tin* instrument* in harmonious combination ami 
facilitnting rvadv operation 

THE CABI NET \Vt IRK is built of quarter sawed nuk. selected sous to.dimv 
the lM'Udtiful grain to the best advantage and i* hand-mblted to a brilliant 
polish in the |Nipnlur dark golden finish: it isemU-llislicd with artistic curving* 
and with hanlwun* of ornamental design. The Imp* bi'vehl plate glass ill I lie 
door offers a full view ol the switchboard and displays tla*outfit to the fullest 
advantage. If measures 44 inches high. *>‘> inches wide and 14 inches deep. 

THE ACCESSORIES furnished are: Conducting Coni*, universal han¬ 
dles and Sponge Discs. 

LIST OK OITITTS 

Outfit No. 31. HO Volt Direct Current. 

McIntosh No. li riienipei.iir Wall f'ahmit $ 7A.00 

TVclvcNo. 0 I’oltimhlit I try Cells (nr raillery m: oral c.i *■«■ p. •.*» 4..*s> 

Ttw-rupeuti-t■» .\«Mirim«*ni. No. 5 ip. 7:t* I .00 

Perfection (‘atiti-ry -llhiminatur Sei. No. 0 ip. 01 > Ig.lH) 

Total $106.N6 

KRIPPINti WKHSirr. ix w » I.Hf*. 

Outfit No. 34. 110 Volt Alternating Current. 

Mclntosii No. i» DH.-ru|Miiili Wall Cabinet j* 75.OH 

Twelve No. U Columbia Dry Celt* for cautery nil neat cum*) ip. J3 I i0 

MeltiNtdi Altertiultmf Current Mi-elMier <p. iM) I "► Oil 

Pracltltoiler’s tjeelnwlr Set. No. A Ip. 71 > 10 01) 

Climax Cautery llltuniintlor Set, No. 7 Ip. 55) 5.00 

hunt .¥int>,50 

SlIIPPINtJ WKIIillT. ‘J65 l.lte*. 

Outfit No. 35. Battery Operation. 

McIntosh No. «i Therapi-utte Wall Cabinet s 75.00 

Twelve No. it Colombia Dry CHI* :«r eauier.s im e*-nt r .»*••* ip. g5* 4.5(1 

Potty National No. 7 Cells, at ivtit- eueli’ i p. J I > U DO 

Practitioner s KJm truth* Sc*. No. 'J ip. 71* 10 is* 

Climax Cautery-tlluiuuia tor Set. No. 7 (p. 55) 00 

Total . $106.50 

smiTi.vu wi.ii.iiT. 475 bus. 


McINTOSH THERAPEUTIC WALL CABINET No. 9 


ruins 

Armtici’il lor 1 10 volt din-il itinvul or 
Arrange,! for ■J'.’O voli iliiwi nirronl 
\ rnmgi'il fi»r .vm volt ilirwl mrivtit- 

f *%» I.. 

Ijtgan Win* 
meter with Shunt, 
ilterj' Switch, New Energy 
«cr, Etc. (IITEKING 

■ Im.-iTilpUHl (Satriiiuf, l omWinm! liiilvami 
rulir. IVimary I'anuln'. Conil«m«<l 1 rooiiry 
IV (Airretit niul Currents lor Diagnostic 
ENERGIZED BY 
Din, ! Corn'll!-- of I m. ami 
Mtrmalitig Ciirirn!, I»y imtui* ol a It 
<yl| s , fit I,<<r ilrv or liquM rlilonilf of 

siiieel ni j uKitiirr. kitiikk <»i n 


KMHKACIXfi .. , . 

IUi«i<lai n lliuli lin-siori I'anuln’ l oil. I"ipn>'* , .l 

tin- Ui'lnloali Niov M.. Illifotutm , 

Changing Swili'li. l*olo lilialigor, lur- 

aml l anulif. Higli 
anil SiHomlar}’ Cur- 

Lattii*i 
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McIntosh battery & optical co. 


MelNTOSII BATTERY A OPTICAL tX>. 


17 


McIntosh no. 9 therapeutic plate in 

STYLE “C” UPRIGHT FLOOR CABINET 



A VERY 
CON¬ 
VENIENT 
BATTERY 
Ol ITU 


I'rlrc, in, i 11-! 1 r 1 tr rondu. tin, ronl- unlvpr*al handl.* and wponwdiw*. s b.»,ih> 

Prhv, with addition at 4:1 Nat ton.it No. 7 rrlU : p. -4 1 . . 107..tit 

t‘rl' 1 - with -t:i No. 0 t’olumlitn dry Hh (It. 25 10.i.lHI 

Ihiuiawarpr 70 imlw— liirtli 25 incite* wide: 24 tindn-idii-p. 

SIMITIfiti WKIOHT. 515 1.11S: WITH NATIONAL CULLS. 575 1.I1S: 
WITH DllY CELLS. 123 LBS. 



McIntosh no. 9 therapeutic plate in 

STYLE “E” TABLE CABINET 


PRICKS 

Wired for Alternating Current, including Alternating Current Uceti- 

$100.00 

Wired for UO volt Direct Current 85.00 

riiw apparatus offers .ill of tin* special feature* of our No. 6 Thera peu tie 
I late, wit.li the added convenience of being in table form; tlnis permitting of 
it« being readily moved nlxml. 

It makes a most suitable outfit for the alternating current, and in that 
connection offers a great variety of (iatvanie, Farudie anil Sinusoidal cur- 
" i ^ | U ‘ M °l* , nd«*d by the UO volt direct current it affords a wide range 
or Galvanic and Kano lie currents. The outfit includes conducting cord*, 
universal iiamlles and sponge disc*. 

lhe cabinet work represents a liatulsoine library table of quarter sawed 
ouk. in fine dark golden finish, tin* case being fitted with beveled plate glass. 
It measures ;i4> in. high, in. wide and 26 in. tleep. 

8HIPIMNO WEIGHT, 223 LBS.; WITH RECTIFIER, 263 LBS. 


(C) Jeff Behary 2019 
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M.INTOSII n.VITF.KY A OHTICIL <X). 


McIMU-SlI aVri'KUY A OFl'lC.U. CO. 


Ill 


IS 

PHYSICS. PHYSIOLOGY AND THERAPY OF 
THE FARADIC CURRENT 

Hy II. <\ HUN NETT. M. !>.. M. K„ M. Ph-Th.. Imui.O. 
liitlior, "Tin* Elect ni-Tlicru|M*ulic tJuid**.” 

Editor, “The Electro-Therapeutist.'' 

Ihe primary famdic current is really an interrupted galvanic current 
with l Ik* added magnetic properties imparted to it, from its immersion in 
tin* cleetpo-magnelit! held of the con*, which gives it more jmteiitinl. The 
primary hint hut little |H>\ver of |M*netnition and, therefore, the effects are 
superficial ami its usefulness limited, hut. when a paralyzed nerve is siijxt- 
ficial, it tnay Ik* stimulated |»y the primary current. 

On account of the umpentge or eurrent >tn*ngth of the primary, it will 
enusc powerful emit met ions of the siqierficbd muscles. This cut rent is 
more .stimulating and irritating than is the secondary, Itetice it will increase 
the inpillary i*imilatio*i in the skin and is used to good advantage in this way 
a* » tonic stimulant in conjunction with the electro-\n|K>r hath. Tin* pri¬ 
mary current is uni-directional, hut i* inlernipteil with tlie fn*qiicm*y corn*- 
sponding to the "ninke" and "break” of Hie vibnitor. Coining frotu the 
primary cells, it has fcchlc pilvatiic pm)M*rtic*. being both electrolytic and 
phorie to a slight degree, hut its chief action upon the living orgutiistti is as an 
excitant to contractile tissue and a stimulant to sensor) - nerve*, by nmson 
of the interruptions, which cause sudden variations of the |Miteiitial. The 
very suddenness ol this ehatige in the electro-motive force make** this cur¬ 
rent a pi»weriul stimulant for exciting muscular rout met ions ami arousing 
tin* action of the sensory nerves and the promotion of tissue utctaliolisrn. 

Ila* secondary induced current differs radically from the primary in every 
way. both iti production and effects. The secondary coil current is Hat 
putvly induced current and has no available amperage or current strength, 
and, therefofe. no electrolytic (chemical), or any phorie effects. Through 
the process of induction the voltage is enormously increased, so that it has 
great power ol |N*npt ration, and will influence deep-sealed condition*. 

On account of the mpid hysteresis in the primary field, then* is prmluccd 
a fluctuation in tin secondary potential, which imparts to the secondary 
coil current a to-aud-fm or alternating cltumclcr. fherefon*. the secondary 
current lias no fixed |M>laritv. hut then* is a difference in the rise and fall of 
this |m>I eiitail, which gives to it a slight |n» lut effect. hut which is entirely 
mechanical. 

I he current induei*d by the '‘make’* is dtiver than the reverse eurrent 
induced by the "break." in the primary. ‘Hie electro-motive force is varied 
by the rapidity of ila* interruptions and by llie size and length of the wire on 
the secondary coil. If the interruptions an* wry mpid ami the coil eom- 
|H»scd of many turns of fine wire, the resulting current, though interrupted, 
iiegins to resemble, in physical pro|H*rties, the sinusoidal modality. Tlie 
approach to and depart tin* Imin tin* highest and lowest potential, in <*ach 
period, is, by this must ruction, made more gradual, and tin* physiological 
effect * an* as stimulants ami not irritants, therefore, it is a Ionic and acdutivc 
to Initli motor and sensory nerves. 


This cum*nl is uliat constitutes the S4w*iillcd "high tension” current, 
which has a decided analgesic or anaesthetic effect, and will relieve pain. 

The secondary current will cunt met muscles, the interruptions being so 
rapid tluit the muscles do not have time to relax bctwtx*n llie internipiious, 
ihrrvfon*. the muscles will remain in a stall* of clonic spasm as long ns the 
current flows. Then* lM*ing no chemical effect to the secondary current on 
account of the uliscnre of amperage, tin* pain is relieved in an irritated nerve 
through a process of tetanixation of the nerve. 

The curn*nt from a short, coarse sc*condury coil is rough, harsh ami irri¬ 
tating. and. therefore, painful, and when ignorantly or carelessly applied i* 
often injurious. The cheap licitteries, commonly louml in the stons and 
sold to the laity lor sell tn*aliuent, an* usually of this diameter, and by them 
many have lai n ‘•*hnrk<*d” till they are fearful of all kinds. 

In some eases of |wimlysis, when* it is ik*sin*d to get powcrlill stimulation, 
this curn*nt is indicated. Likewise in cases of narcosis, drowning, asphyxia, 
poisoning, etc., this current may lx* usi*d to advantage to induce and keep 
up artificial n*spinifioii. 

The Ih’sI induction coil for the general practician or elect ro-t hempen list 
is one ill whieh tlie stn*ugth of the primary can Ik* changed and in which the 
number of the primary interruptions may Is* tvgiilatnl, l»y means of both 
slow and rapid xihrulors, and in which the secondary contains at least 3.000 
fort of No. :W wire and with another thousand or fiftc*en hundred feet, more, 
which may Is* added when desired, for tlu? sis la live effect. The primary coil 
should have about JW) feel of No. win*. 

The primary eurn'iits an* useful in producing sujierficial stimulation, 
equalizing capillary circulation, and in giving general tonic ln*atinents. 

The coarse secondary coil cm rent* an* indicated for powerful sliumlation, 
mrch ns for massage effects in atmpliy, paralysis, perve*rsion of cutaneous 
sensibility. and in relaxed and sluggish stall's of tlie bowels, and glandular 
system, narcosis. etc. 

The high tension or long, fine win* mil currents are indicated in deep- 
seated nervous and jininful eomlitions, as ovaritis, neuralgia, and sub-acute 
and chronic engorgements, due to vasomotor pa my I sis. and in deprived 
states when* there is need of stimulation of tissue inelalmlisni and n*trograde 
nietiitnorpliosis. 
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McINTOSH BATTERY AND OPTICAL CO. 


Mc!NTO.SII BATTERY AND OPTICAL CO. 
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McIntosh universal wall cabinet No. s 


< >pemtcs 
on 

Direct 

or 

Alternating 

Cimiit 

of 

110 Volts 


Price 



KMItODI F.S 


Gives 

Galvanic 

lligh- 
Trn«'r)n 
Farm lie 
Sinusoidal 
Cautery 
anil 

Diagnostic 

Lamp 

Currants 


$120.00 


Hu- MiicIaicl'Ii Win- lllieostat. tin* Mi Iniusli Improv.-.! MUUaniiierrmcler withSlitinl. 
fli*- N*-w Me||ito*|i Monoinotlvr KIimUoiik ;t lluMi Tension Fiinchi- Coil, tin- Mrlnro-.li 
Cautery Truii-lnrunr. Melutusli Current Combiner Switch. Pole Ch.inycr ami (In* itcccs* 
jury AWllt lies and bunling poM*. 

SIUITIXII WEIGHT. 325 I.US. 


MCINTOSH UNIVERSAL WALL CABINET No. 8 

THE SWITCHBOARD i* a plain of-highly polished Tennessee marble, 
measuring IS x 21 inclim, upon wliirli an* mounted in harmonious combi- 
nAiion the various instruments for controlling. directing ami measuring tin* 
various currents; ami the switches an* placed sons to facilitate ready o|K*nilion. 

THE CABINET is built of selected quarter sawed oak. finished with a 
beautiful polish, in tin* popular golden oak color ami is fitted with l»cv«dcd 
plate glass door anil cinltcilished with artistic carving* and hardware. The 
base contains a drawer for storage of electroilos and a duset with ample room 
for lit National No. 7 or Columbia No. 6 cells or the Motor Generator or Rec¬ 
tifier. It measures 70 in. high, 23 in. wide and 21 in. deep. 

THE ACCESSORIES accompanying the outfit consist of one pair of con¬ 
ducting cords and one pair of universal handles with sponge discs. 

THE MODALITIES AVAILABLE arc the Galvanic Current. Inter¬ 
rupted Galvanic Current, Combined Galvanic and Eanulic Currents. Primary 
Faradic Curn'nt, High Tension karat lie Current, Combined Primary ami Sec¬ 
ondary Currents, Sinusoidal Current, Cautery Current, and Currents for Diag¬ 
nostic Lamps. 

THE GALVANIC CIRCUIT of tliis apparatus may bo operated by the 
110 volt direct current; or by the alternating current in connection with a 
Rectifier; when no commercial currant is available, this part of the itp|>arains 
may be operated by a halt lory of forty cells. 

THE FARADIC CIRCUIT consists of a High Tension ('oil with a primary 
winding of coarse wire and a secondary winding of 4,300 feet of No. 30 wire, 
tapped at 1,300 and 3,000 feet. 

THE CAUTERY CIRCUIT consists of the McIntosh Cautery Trans¬ 
former, which must be nicrgixcd by an alternating current and may be ope¬ 
rated in connection with the commercial alternating lighting circuit of 110 
volts; or with the direct current of 110 volts, by means of a Motor Generator. 

THE SINUSOIDAL CIRCUIT is operated in connection with an alter¬ 
nating lighting circuit; or with a direct currant, by means of a Motor Gener¬ 
ator, p. .V2. 

'Hie DIRECT CURRENT when accessible may la* used to operate the 
Galvanic circuit; and by means of a Motor Generator, p. 52, will furnish (Ik* 
required energy for the Cautery and Sinusoidal circuits. 

THE ALTERNATING CURRENT when available ran be used to o|M*nite 
the Cautery and Sinusoidal circuits; and by means of a Rectifier, p. 23, will 
furnish profier energy for the Galvanic circuit. 

A BATTERY OF CELLS ran lie used to operate the Galvanic circuit, but 
cannot be employed for the Cautery ami Sinusoidal circuits. 

LIST OF OUTFITS 

OUTFIT No. 21. 110 VOLT PIKKCT CURRENT 

Mctnlo*li Cui\er>iil Wall Cabinet. No. s. 

Motor nor. i-H. I*.. 110 \ .. I>. C. (|», 52). 

Practitioner •• Electrode Set. No. a u». 71 > 

Climax Csutery-Illumiinuor Set No. 7 (|». 55). . 

Total. 

SNIPPING WEIGHT, bio l.l»S. 

OUTFIT No. 22. MO VOI.T ALTERNATING CURRENT 

McIntosh Universal Wall Cabinet. No. a 
McIntosh Alti-rniitlmr Current Utililivr tp. 22.) 

Theru|HMiti*t'* \ssormcnt. No. 5 q». 73). 

Perfection Uuiitery-lllniiurmtor S«*t. No. 0 (|t. 50 . ..... 

Total 8102.00 

8UIP1HNG WEIGHT. 373 LHS. 


812 t>.no 
;m.no 
10.00 
3.00 

8105.00 


8120.00 

15.00 

15.00 

12.00 
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McIntosh combination wall cabinet 

No. 10 



Prio' SKMI.ItO 

Price. romnleu*, im-lmlimr for alteration an mi altiniatito; cinmt of 

110 volt*. 11.1.00 

l'ric«\ mm plot i*. Unlading Motor Generator for o|M>rntiuii on » 'Ur«1 circuit 

of 110 volts... I.{ 0.00 

The outlU comprise* the marble wlffhliOinl slmu on page 20 mounted in a 
more rompuet ami simple form ol rililwl deigned to lie limn: mjioh tin* unit. Tin* 
range of work ini*l adaptability olTen-d is pn-Hsely tin* mi me Unit of tin* No. * outfit, 
while tin* additional advantage nl itounmy of floor «|uuv is i»|mi presentnl. 

Tlic upjrarutn* may in* energized l.y either alternating or direct eimiil of 110 volu 
In tin* same manner as tin* No. k mlilne* and u alt It* range of (julianU*. Halva no Kura die, 
Iliult-Ti nsioii Funidn, Sinusoidal. Cuutery. and hlacnostir J _nni|» Currents am made 
ivnituliU 1 . 

Hie ratiinrl work U of w*hs*lisJ, kiln-dried. ipiuricr sawnl oak finidied wit it a 
brilliant |mi1|s|» in tin- poimhir. daik golden oak color; measuring forty-four luetic* in 
height. twenty-live Ituiiis at frreutest width und fourteen inches in depth: wild eon- 
tains a drawer to arrunmiotluti* the conduc-ting cords, universal bundles und s|»oiige 
disc electrode* accompanying (lie outfit or any other electrode* mud, 

SHIPPING WIHGIIT, 17o LltS.: WITH HKlTlKIKIl, 215 LI*.. WITH MOTOR 
OKNLUATOR. 200 i.D». 


McINTOSH ALTERNATING CURRENT 
RECTIFIER 



Price, complete. . $15.00 

This apparatus is an adaptation of fin* Noden valve: an instrument suc¬ 
cessfully employed in Kum|>c for the conversion of siltenialing to uni-dircc 
tionul cnttvtils. The device, is of a chemical rial lire and operates on the pr in 
dplc of transposing the rrvers' waves; the resultant onipul lying u ilin*et cur¬ 
rent possessing the polar pmjicflH** re«|ttin*d in galvanism. 

It consist* of four glass jars tilled with a rheiitieal solution into which an* 
immersed metallic I'lcef miles*. tlie whole grvalIy resembling a group of pri¬ 
mary battery cells; the similarity lieing merely in apfiearaiice, however. «> these 
cells do not generate any eiirreiil whatever; tteiliier does any consumption 
of elect rode surface nor exhaustion of the ehomical solution take plaee. In 
Hie Course of a year or so the li«|iaii 1 will cva|ior;itc, requiring replenishment 

The lteetifier is put up in a lien! polished oak ease: t 1 m* eover consisting 
of a plate of highly polished mnrltlr II' inches square, which forms a *witeh- 
boanl for the regulation and direction of tic* current. A :t! candle power 
lamp permits ot a flow of current of eortvrl volume and a double pole knife 
•will’ll allows of a complete rut-off, so that no waste takes place during 
periods of inactivity. A numlicr of binding posts provide for attachment 
°f the main wire* and lor connection from the reel i tier to tin* wall cabinet. 

shipimnc \m:k;iit. in I.HS. 
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McIXTOSI! BATTERY & OPriCAT. CO. 


MrIXTOSI! BATTERY A OITICAL CO. 


NATIONAL No. 7 CELL 



Price, complete . $ 0.30 

Jar only .12 

Curlmn element only ... .16 

Zinc only ... .05 

Sul ammoniac per package . . .06 

Price of 43 cells, complete. 12.60 

(A sufficient number for wall plate.) 


The carbon clem*lit and the cover of this ••ell constitute one solid piece of 
carbon, with connections oil top so placed tlrnt then* is Imt little cluinoc of 
corrosion The earbou rover fils tightly, so that there is almost no evapo¬ 
ration. The jar measure U x V. x G£ inches, while tlie total height of the 
cell is S inches. The top of the jar is thoroughly coated with paraffine, and 
the upper portion of the earliori element and the cover are boiled in paraffine, 
so that then* is no climbing up of salts by capillary action. Its voltage 
will avenge I :.V. forty cells connected in xerii*s yielding about sixty volts, 
sufficient to supply the galvanic part of a wall plate. Three cells connected 
in series afford an excellent means of operating a fa radio coil. 

We recommend the above ns the most economical cell for the open!ion 
of a wall plate. Forty-three cells give about a year’s service, at the end of 
which time they cun In* re-charged and matte good ns new at a cost of nlioiit 
ten cents per cell. 

They can l>e stores! in an adjoining room if necessary; about ten feet of 
shelving twelve inches wide will suffice for forty-three cells. 

SHIPPING WEIGHT, 13 CELLS, 200 LBS. 



COLUMBIA DRY CELLS 



THE XO. 4 COLUMBIA DRY CELL, sue Hxl 
inches^ in a very convenient and reliable fonn for use in 
porlaMc outfits, owing to its compact form. 

When used in :» gulvauie battery it lasts for six or nine 
mouths, hut when employed in connection with a faradic 
coil it requires replacement in from three to six months. 

We use the No. I Cell ill I la* No. 4 I Massage Battery, 
Electrolysis Battery, H-Cell. 27-Cell and I.VCell Batteries. 


Price, No. I Columhia Dry Cell, each. $0.20 

Dr if postpaid ... .35 


THE NO. 6 COLUMBIA DRY CELL, *ixc 
2J x •» inches, is a very satisfactory cell for use in 
connect ion with a wall plate or with any hind of 
galvanic or faradic ap|*imtu*. When employed 
in such manner it will give service for a period of 
nine to twelve months with ordinary usage. 

Being of much more compact form than the 
National Xo. 7 Cell, it is espiiiully eonvenieni in 
cases when* it is difficult to store the larger one. 
Its first cost is also much less owing to its lighter 
•hipping weight. 

Dry cells contain a certain quantity of moist¬ 
ure which becomes entirely evaporated in altoiil a 
y*wr after dale »»f iiiatiiifnciun*, after which they 
•re no longer serviceable; making it ia*ccssary to 
discard and replan* them with new ones 


Prioa, No. t> Columbia Dry Cell, each $ 0.25 

Or if postpaid ... . .60 

Priii?, 43 Xo. (i Columbia Dry Cells, 10.00 


(u sufficient, number to operate a wall plate) 



SHIPPING WEIGHT, 13 XO. b CELLS, 110 LBS. 
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MrlMOSH BATTERY *1- OITICAI, CO 


LIST OF OUTFITS 

Outfit No. 26. HO Volt Direct Current. 

Mr!tito»1i Combination Wall Cabinet. No. 10 p. 22 
Motor Generator. J 11. IV. Ill) \D. t’. p. 32) 

Practitioner’* I\1«-ef rode Set. No, 3 <p. 71; . 

Chinax Cuurervllliuiuiiuinr Sri. No. 7 Ip. .V* 

Tiital 

SHIPPING WEIGHT. 1*10 1.11S. 

Outfit No. 27. 110 Volt Alternating Current. 

M« lnto>h Combination Wall Cabinet. No. Itt ip. 22 
M« lnto*h Aliernatiiu; Current Ic(». 23 > 

III. ru|M*utl>» - Amort men I. No. (p 7 1 
Perfection Cantery-Illnniinaior Set. No. ft .p. ‘Mi 

I rt ,i 

SHIPPING W MIGHT. 223 LI IS. 

Outfit No. 30. Alternating Current and Cells. 

(l or uw with rvJU in daytime and light im; current in evening.) 

Met Modi Combination M all Cabinet. No. Ill (p. 22, 

•10 National No. 7 Chloride ol Aiinnnnniit l.upiid Cell- (p. 

Practitioner'* Kb-clrude Set. No. :i (p. 71» 

(*11 him x Cautery •Illuminator Si t No. 7 (p. .V*) 

Total 

SHIPPING W MIGHT. I la LHS. 

Outfit No. 36. 110 Volt Direct Current. 

Meluto-.li No. 0 Plate in Style "A ' Wall Cabinet (p. 1C 
'I1ier4|*eitl|i*t'» A>'4irtllKill. No 3 l p. 73) 

Total 

SHIPPING WMIGIl'T. 130 I.KS. 

Outfit No. 37. 110 Volt Alternating Current. 

Mr I modi No. 0 Plate in Slyh "A Wall Cabinet with S|nn*ot«hii **ileh p «. 
M< ll'.lndi Alternating Current Heel liter (p. I'll' 

Pm vl it loner** Mertnnh* Set. No :t (p. 71 

Tolu I 

SHIPPING WMIGIIT. ItM) MIS. 

Outfit No. 38. Battery Operation. 

McIntosh No. ft Hate in Style “A" Wall Cabinet (p. ft> 

III N ft I tor.a I No 7 Cell* P. 2 I • 

Practitioner* Kteetmdc S-t. No. :i ip. 7i 

Total. 

SHIPPING WMIGIIT. IIM) MIS. 

Outfit No. 40. 110 Volt Direct Current. 

M. lnto»h No. ft Plitic in Style ' U ra«- Ip. H>. 

I’raet It loner's Mledrode Act. No. 3 (p. 71). 

Total 

SHIPPING WMIGIIT. 100 MIS. 

Outfit No. 41. 110 Volt Alternating Current 

Met modi No. ll Plate In Style "H" Cu*e <p. xt 
\1< lnio*li \lteniaihic Current lleelllb-t p 2d' 

Pnot it loner* Kbi t rode Set. No. It Ip. 71) 

Tot at. 

SHIPPING \VMlGIIT. 1 KI I.IIS. 

Outfit No. 42. Battery Operation. 

l]c(nto4li No. ft l*1nte in Style , *IJ" Cam* fp. S). 

Id No »1 Culunilou Dry Cefl* (p. 23 
Ideal Electrode Set. No l (p. 72) 

Total 

SHIPPING WMIGHT. 210 I IIS. 


Mi lNTOSII HATTKHY * OKI ICAI, CO. 


LIST OF OUTFITS 

Outfit No. 43. Battery Operation. 

McIntosh No. 0 Plate in Sul.- -("• tprighi Floor Cabinet (p. u» Including Id 

National No. 7 (Vlli ip. 21). .< h > no 

Prartiliom-i - Klertrode Set. No II (p. 71) ' |j) qu 

Total .£"92.30 

SHIPPING WMIGIIT. 360 LHS. 

Outfit No. 44. Battery Operation. 

McIntosh No. ft {'late in Style • f" tpright Floor Cabinet (p. t)> tmhidinc 4.1 

No. 6 ( nhnuhia Dr> ( «>)U ip. 23) < ^ IMI 

TherapcuiM * A**ortnicnt. No. 3 tp. 73) * 13 <M) 

Total. S05 oo 

SHIPPING WMIGIIT III) LBS. 


Outfit No. 45. 110 Volt Direct Current. 

Mclntodi No. •llate in Style ” M* Tahle Cabinet in t«< « 

Prartlt toner * Fleet rode Set. N.» 3 <p. 71 * 

Total .a 

SHIPPING WMIGIIT. 210 LHS. 

Outfit No. 46. 110 Volt Alternating Current. 

McIntosh No. ft lM.it. In Style -M" Table Cahinet <p. io> including McIntosh 
Alternating Current Rectifier ip. 2d « 

Practitioner a Ktrrlfod* S«*t. No. d ip. 71 

Total | 

SHIPPING WMIGIIT. 230 LHS. 


Outfit No. 47. Battery Operation. 

Mr, USil!.i^r: y, T vT" |M ", ,i ; ii 1 »»'•■ Hour Oihln.ff <p. Iff, 

Ineluditn.' 4-1 N.itum.il No. 7 Cell* ip. 21 j 

Therapeutist * Assort tin-til. No. 3 <p. 73) . 

Total ... ^ 

SHIPPING WMIGIIT. 383 LHS. 


Outfit No. 48. Battery Operation. 

*>r«bl H,K,r Caliitu-t (p Iff, 

ini Iinhiii; 43 So. 0 f o. iiiiln.i Drv CelU (p. 23) s wv. 

Practitioner'.* Elect rod* Set. No :t jp. 71 * ,, 


Total 

SHIPPING WMIGIIT. 430 LHS. 


Outfit No. .9. 110 Volt Direct Current. 

Ejsseia: x.ff ffVp.ivr' ^ . .*«- 

SHIPPING WEIGHT. 213 LHS. 

Outfit No. 50. 110 Volt Alternating Current. 

,T "' •« ^'.vle "Ii" Talffi-Caliln.-t (p. l7Utirl,|.|n,c 

Pr,, 7Ir. 1 " , "' 1 ' - I Iini-nt n.-i-ttle.r rp. JJt 1 etttn ll» 

Pnr liilnuiv > U.m.Hl. Sl l. Nil 1 ip. 71 , 

l' or “l si to iw 


SIIIITINc W|:it;tlT. 07.7 I.IIS. 
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McIN'TOSH I1ATTKKY A OPTHU. CO. 


McIXlOSIl ll.VITEKY A OPTICAI. L1> 






MacLAGAN WIRE RHEOSTAT 



IVUt*. inounlHl on polUlunl nuk Im, fltlnl with four Itlnrlinc pon* 

■pi.- rluoM.11 iiliuintiil il tor , ■ roiiresom* 'Irnltuiv of ninny loontliy of linrr 
tnlttlnn toll, awl 1 -nilHHlit' tin' rrrmlti of .hiimmii inwrimi'.l rar '.’l' 1 ", 1 , 

•outrlu after has Iweu tin* prod net km •*! ati lust rumeiit <»f »ir** resi%un«e «a|Kioh* of 
tuhiHim: tin* •lemaml lor a reliable* and satisfactory therapciil i« « nm-nt controller, 
ami yet sulheiciilly compact in form lu n<nlllv lit into a eompe* of mx li»« *k"* to elUinctcr. 

Tin- material used U u MHsiul comftosition wire ot very high redsfnnrc amj the 
durability of tin wire* us rcxurd.< freedom front overt lenllm: or accidental breakage 
we can heartily touch tor. 

Ttn- ewtsi ruction of the Graduated scale* of n-'IMame is m-tordim: to an oriotw 
ami Mrlkins plan whereby we obtum graduation* of infinitesimal dm* ami iniimmlly 
from wear on tin* jwrt of the traveling «on'.act*. 

The l.ver I* rrtolvnl clock wise, hcaintilm,* at tlm wordI Man and the rurren* t' 
ll.ns turned on from /.••ro to the full jiotentlal without the least >ln» k nr unpleasant 
sensation to the patient, owiuu to tin* entire uniformity «f the eradu-tons. 



Prie*e, unmounted 


Tin; above illustration show* the Macl.ni’un Wire Itheostal tn an unmounted 
■rm suitutilc lor uttuctnm; to .1 wall plate or otln-r base. I'ln uiMtuniHit h six tin lies 
I diameter ami will rradllt lit into the place nerujuetl In any six-mdi fhcrtsai. it 
nro\ ided with iiNiwitiain and screw holes on tlm liark. mi that It may tie «mmi> 


fMiirnxn wkicuit. moj ntf.t). i ins.. i nmoi xtkd. 


McINTOSH improved milliamperemeter 
WITH SHUNT 



Wee.. $10,00 

Wo I torn illustrate our Improved ('arpctifier-Dcprex Type of Milliampcrc- 
metcr with Sluirtt, diameter .V, iiiehes, reading 0 to 100 and 0 to 20, Midi ns 
|x furnished oil our Nos. li. S. !) and 10 Wall Plates: a most uceiimte and 
•ensitivc instrumeiit, offering a wide range of rending. It is provides! with a 
•hunt whieh permits of a double wading, this *hiin1 living eont rolled hv u 
plug in tlm front of the rase of the meter, 

WIIKN rill' PUT; IS IN the trading is ohtaiued from the lower scale, 
0 to 400, figures in black, each small subdivision taring .*» tnillintnpcrv*. 

WHEN I HE l»tn; IS ('ll* I the uinter Wgiaters on the upper scale, 0 to 
20, figure* in red, each small sul alt vision lieing J-milliatupere. 

We recommend this dnmt combinafion meter as very satisfactorily .sup¬ 
plying I lie ikviIk of those* practitioner* devoted to the tuorc delicate opera¬ 
tion* of the eye and bruin whew currents of a frtelion of a milliampere are 
often required as well us lho.se pliysidniis doing heavier work who desire 
large currents. 

Continuing n> it does two instruments in one. there i> probably no iristni- 
mcnf on the market offe ring Midi a wide* range* of n*ading and ucnirucy of 
measurement at so low a price*. 

SHIPPING W’EIGHT. 2J LIIS. 
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MciXTOSII HATTEKY «JL* OPTICA!. CO 


McIntosh improved milliamperemeter 
o-ioo 



Price. . $9.00 

Realizing tlw* imperative need of a reliable .Milliiimpcrcmetor of a type 
which will not be affected by outside magnetic influence. *cusitivc and aeru 
rate, and yet a meter which can 1)0 sold at a price within the much of every 
practitioner, we offer the McIntosh Improved (irpcntier-IVpivx Type Mil- 
lianipeiviuoter n< fulfilling these requirement*. This meter may be omxI in 
either a horizontal or vertical portion, a feat tin* of importance. 

We di*sirr* to rail s|**rial attention to the adjustable dial; the nickel plated 
knob in front of case permit* movement of tin* iliul to adjust the needle to 
zero, thus overcoming all dilficulty arising from the needle being thrown out 
of adjustment by rough usage. 

If it is found that the iietHlle doe* not rest on zero. it is only neressary to 
move the dial Ittrkwan! or forward until the adjust merit is perfect. 

The range of rending is from 0 to IDO. each scale subdivision being one 
tnilliumperv. TUe diameter of flu* rase is .V, indies. 

We commend this meter sus a most desirable and valuable measuring 
instrument, fiinusliing sufficiently high residing for a wid:* range of elect ru- 
ihcrapcutic work, the scale subdivision* permitting a reading of one milliain- 
|H*re with |>crfcet distinctness. Tlw instrument having no unduly fragile 
working parts, it is not liable io gel out of adjustment under any ordinary 
condition* of usage. 

SHIITINC WKICaiT. 2j IMS. 


McINTOSII BATTKRY & OPJ1C.4L OO. 


McIntosh improved milliamperemeter, 

POCKET FORM 



Price. 


$8.00 


The range of rea.ling in from 0 to 130, each subdivision l,eing two milliam- 
peres. It is four inches in diameter and it has the adjustable dial, as in the 
larger form, for convenience of the practitioner who desires a portable mil- 
Uamiwrcmetcr. 

SHIPPING WEIGHT, 2 LBS. 


McIntosh graduated automatic 

RHEOTOME 



Price 


$8.00 


I his instrument may Ik- adjusted so as to furnish from 8 to 660 inlerrup- 
on« per minute. It may bn introduced into either the Farndic or Galvanic 
WCUJ| ' and ran be used with any style of Iwtlery. 


SHIPPING WEIGHT, 1 LBS. 
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McIXTOSII HATTRItV * OPTICAT. CO. 


SERIES CURRENT TAPS 





E4L»on 


Thompaon-Houston 


WefitinghouM 


hist*?** 

Price, ••arli- . $10 ° ,V 

Prill', including li (I. cord . . 128 ^ 

l lii- purjKWP of (Ills device is to ulTor.l » simple ami cimvcnicnt method of 
ptaeing a lamp in series with stmii' form of apparatus operated in connection 
wiili tin' electric light curn-nt. It is particularly intended for use with appa¬ 
ratus with which a n-sistarus’ lamp is not already hinuslMxI. When connecting 
a lUieostal or Switchliounl to the electric light current it becomes absolutely 
necessary to protect the apparatus from an overflow of current by wiring a 
lump (usually lit C. I’.) in series, so as to regulate the flow of current, anil this 
appliance makes this tusk a very simple one; as it is simply necessary to screw 
the current tap into any lump socket, insert a resistance lamp in the socket 
ol the tap and attach the cools to tlic apparatus. 

When ordering, please state style of lamp socket, whether ICdison. Thotnp- 
son-Houston or Westingliotise. 


MolXTO.su ItAITKItV A OITICAI. <X> 


•5*1 


McIntosh galvanic switchboard 






Price, including conducting conls, universal handle* ami s|miii£c 

discs . $18.00 

Price, aeries current tup with coni. 1.26 

The Switching rd illustrated alw>ve consists of a Iwse of highly polidied 
marble, 9J x hi inches, upon which an* mount is l tin* McIntosh Improved 
Milliamp«‘mnctcr with Shunt. Macbagun Win* Kheostaf. (outlier with Pole* 
Changer and the necessary binding |w>stH for tin* supply cnrrctit ami for the 
patient \s circuit. 

This apparatus is especially convenient for the administration of the 
galvanic current ttml is particularly suitable for dermatologists who desire* 
to employ the direct lighting current for such work as dcctnilyw» in file in l 
blemishes, etc. 

It may be connected with the 110 volt din'd current, placing a 111 (’. IV 
bunp in series, or, in conjunction with an Alternating (Jiimiit Kectilier, it 
may lx* employed very satisfactorily with the alternating current. \ Ixillcry 
of cells, either liquid or dry, will answer equally well. 

litis SwitclilxKird is of wty com pact form and can Is* either placed upon 
a table or mounted on the unit. 

.suiitinc; WKHiirr. ji i.hs. 
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34 McINTOSH BATTERY & OPTICAL OO. 


McIntosh 

FARADIC BATH TUB SWITCHBOARD 



Price, including conducting cord*. universal liandle* and sponge discs 

Price, wrim ctincnt lap with oonl . . 

Price, llifcc No. G Columbia dry cells ... 

Price, pair of movable bath tub electrodes. 

Price, pair of waterproof bath cowls. 


$16.00 

1.26 

.76 

2.60 

1.60 


The above cut. shows our Bath Tub Switchboard. The In# is a plate of 
highly polished marble, !).Jxl6 incite*, upon which is mount is I a Eanidie (>>tl 
pro\idl'd with two vibrators, one for giving coarse vibrations for tin* purpose 
of massage; the other a ribbon vibrator or so-called “Singing Ithcntomc,” 
which gives a high nife of vibration and is csjM-ciallv adapted for producing 
local anaesthesia; Mac I,a can Wire Rheoettat, with all necc**ury switches for 
selecting Primary and Secondary Faradie Currents, together with the neces- 
*ur y binding fatsts to connect with the supply current and with the patient’s 
circuit. The Secondary Winding consists of 1.300 feet of No. lit) win*, wound 
in tf.aOO I unis. The Primary consists of 230 fit*l of No. 20 win*, wound in 
SG0 turn*. The coil may la* excited with tlnvc dry or liquid cell*, nr can lx- 
operated in series with a 10 C. P. 110 volt lamp on direct current lighting cir¬ 
cuits. When the latter is used, a series current, tup should lx* employed to 
place a lamp in series with tin* apparatus. (See p. 32.) 

The quality of strength of the current in either the Primary or Secondary 
is perfectly controlled by the Win* Rheostat, thus gjring tlieo|»enttor absolute 
eomuintid rind regulation of the widest range of therapeutic application. The 
slowly pulsating current from the weighted vibrator is especially laueficial in 
bath treatment. 


The greater range of adaptability of this I’linidic Apparatus is either elec¬ 
tric hath or electric massage treatments, anil its perf<*rt adaptability for every 
possible demand for Euradistn iu eithiT the home, the laith parlor or the sam- 
taritim, has brought this switchboard into uuiversal favor. It may be u*cd 
in any luathrooin in connection with any porccluin or porcelain-lined iron 
tub. the movable bath tub electrodes being placed in any desired position on 
opposite sides or end* of the tub. thus permit ting application of the current 
to any portion of tin* laxly of the patient. 


SHIPPING WEIGHT, SWITCHBOARD, 26 LBS. 



MOVABLE BATH TUB ELECTRODE 


Postage 

Price, per pair.. $2.60 36c 


McINTOSH lUTTKRY Sc OPTICAL CO. 


DIAGRAM showing bath tub switchboard 
IN USE 


A Maximum of Convenience and Efficiency at a Minimum of Expense 
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•i'i MoIXIUSIl lUTTKRY & OITICAI. CO 


MacLAGAN THERAPEUTIC SWITCHBOARD 



I’rice, itirhuling i-on<liirting vonls. umvrrctl Iih urtli-* ami spoiigio 

diMJt. $16.00 

Tim illustration sliows (lie M.k L-ik.ui Wire Rheostat (same its (IvseriliMl 
on page 2S), nioiiiittsl on a polish I'II marble plain. measuring 10 x 16 inches; 
together with a double polo, double throw emolV switch and a lamp wired in 
series with tile Kiwoxtut; as well as pole elianger in the patient’s circuit and 
till' necessary binding posts for the supply wires anil patient. Especial 
attention is callixl to the fact tliat the form of pole changer and cutoff switches 
supplied is that of our new and very substantial design which differs from the 
ordinary type of knife pole changer. 

The especial objis-t of the double throw eutolf switch is to facilitate the 
ready coiiiinetiou of tin* Rheostat with either one of two sources of energy 
available in the physician's office, tints connection may be had on one sole 
with a direct dynamo current of 110 volts, a lamp Is ing in series; or, on the 
other hand, with a battery ol cells without, resistance lamp intervening. 

The physician whose oilier is lighted by the 110 volt alternating current 
may connect this to one side ot the switchboard and utilize tin’s current for 
S1M SOIIUI. AI’I’I.ICATION"; and lie can make connection with it Littery 
t>! from twenty to forty cells, either li<|iii«l or dry (chloride of ammonium), 
for work in galvanism. 

Diagnostic Limps of varieties consuming J-am|K*ro or less may lie success- 
fully illuminated in connection with this tit*vice on cither tlu* direct or alter¬ 
nating current of 110 volts, o. :th a battery of cells. It will, therefore. Ik* 
perm veil that the range of employment of this little board is very compre¬ 
hensive, and it n*commcnds itsell to the practitioner not making any con¬ 
siderable s|ieriully of electm-thi-ni|N*utics, hilt who has ncecl of a good’ care¬ 
fully designed current controller. 

snimxt; weight, 2:t lrs. 



the physiology and therapeutics of 

THE SINUSOIDAL CURRENT 

FRANK UN IWTTKKSOX. M D.. 

Siou\ Falls. South Dakota. 

"A Sinusoidal Current is an alternating induct'd current iti which the 
E. M. F. is so varied that its rise and fall in a positive direction an* immedi¬ 
ately succeeded without a break by an exactly corn*s|K»ndmg fall and rise 
in the negative direction, and this rise and fall in Lull directions would, if 
graphically illustrated, describe a sine curve.” 

To n»y mind the most graphic illustration of this sine curve or wave, ol 
tlie Sinusoidal current, L llie long ocean swell or tlu* summer bive/.r gently 
undulating a field of standing grain. This Is-autiful smoothness, in contra¬ 
distinction to flu* abrupt interruptions of induction coil enroml*. makes it 
especially valuable in those conditions where a large amount of cimrnl is 
desired, without producing pain or depressing vitality, and when* the induced 
current is ineffectual. localise of its comparatively sii|>erHciul action. 

In ntonic visceral conditions, we have no more effectual agent than the 
Sinusoidal current. Its peculiar properties of exntittg contraction, luitli of 
striated and nnustriuted muscular tissue |>ninlcssly, make it invaluable in 
tlu* treatment of Chronic Gustm-lutcstiual disorders. 1 Live tunny limes 
been able to relieve the mast olrstiuutc eases of constipation which liave 
Itpcatedly failed to lie more (hull temporarily Lmefited by other methods. 

In Chronic Cystitis, esp«*ctal!y (Imm* ca-e* associated with enlarged l*m*- 
t»tc, the 11 *sults an* particularly gratifying, and when used alternately with 
the constant current, the linal result will lie more than satisfactory, to luith 
physician ami patient. 

fScrniiial Vesioilliti« f Prostatitis. Varicocele. Atrophied Testicles. in fait 
any condition when* then* is loss of tone, or nutrition is impaired, the Sum 
aoidal is tlu* cum*ut par excellence. 

All forms of Neuritis, whether acute or chronic* and many Neuralgias, 
aiv cured, where the use of other currents has proven unavailing. 

The remarkable properties, tonic, stimulant, and sedative, produced by 
this current, together with its profound effect on nutrition, make it an almost, 
indispensable addition to the ann.-iiiientariiim of the physician. 
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MclXTOSH BATTERY ft OPTICAL CO. 


McINTOSH IMPROVED SINUSOIDAL 
APPARATUS 



FOR USE WITH THE 110 VOLT DIRECT CURRENT 

Price, including conducting cnnls. universal handle*, sponge discs 

and attachment plug with coni.... . . $60.00 

The instrument here illustrated is the result of the most recent attempt 
by nutmilaclutrers to provide u source of sinusoidal current for therapeutic 
work. It consists of a small motor wound for the 113 volt direct current, 
and has connected with it a special rheostat for controlling its speed The 
shaft of tltc motor is extended and carries on this extension the armature 1 of 
the sinusoidal machine, thus making it very convenient and compact arrange¬ 
ment, doing away with belts ami pulleys.' Tire armature carrying the wind¬ 
ings of the coils ol win* in which the induced sinusoidal currents are generated 
revolves Isuween the poles of a group of fwo'powerful pemuincm magnets, 
the pole pieces of which are so shaped as to secure a uniform gradation in the 
lines of force which rut across the revolving mils on the armature. Front 
the coils tin 1 current is conveyed to binding posts on tlx- lin.se of tltc instru¬ 
ment, lint before tlie circuit reaches the binding posts a win 1 rheostat is inter 
pirsis!, regulating the strength of the current. This arrangement makes the 
apparatus complete. It is only necessary to connect the landing posts on 
Mil 1 tot) of till 1 motor with a suitable direct current circuit such as the Edison 
incandescent light circuit, or a street, ear or power dynamo cirrnit of higher 
voltage, provided sufficient lamp resistance introduced so as to induce the 
potential, ami then complete the patient’s circuit by attaching cicctrodc-s to 
tin* binding posts on the base. THE RAPIDITY OF ALTERNATIONS is 
readily itmiliKeil by the rheostat in the motor circuit while THE STRENGTH 
OF CURRENT CAN BE GRADUATED INDEPENDENTLY BY .MEANS 
OK THE RHEOSTAT IN THE PATIENT’S CIRCUIT. 

SHIPPING WEIGHT. 75 LBS. 



McINTOSH INDEPENDENT SINUSOIDAL 
APPARATUS 



ARRANGED FOR I’SE WITH ANY FORM OF MOTOR 

Price, complete, as shown in the large illustration on the left, includ¬ 
ing conducting is in Is, universal handles utul sponge discs. $30.00 

Price, inritrding countershaft and Itching to connect with motor. 34.50 

We letvc hail many impiirics for onr Improved Sinusoidal Apparatus 
from parties who either were mil supplied with the lit) volt direct current or 
who already possessed sonu form of motor, either alternating current nr water 
motor, with which they desired to use the Sinusoidal Apparatus. I ! If out 
line illustration on tltc right shows the Independent Sinusoidal Apparatus 
placed upon the wal! and connected by means of countershaft and pulley 
with a motor which is supposed to Is* itt use for operating a Static Machine. 

SHIPPING WEIGHT. COMPLETE, 42 I lls. 


i 
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10 Mi TNTnsiI IIATTURY & OKIK AI. < o. 


MECHANICAL VIBRATION 

By J. U. <*AHI'KNTKK, M l).. 

Pruf«*s*nr |'‘,|h'ini*‘l1ii'ra|Niilk« l Chicago of and Surgery; Director, 

Klwlio-Ttifra|n.'Utlcal l.:it*oratnr.v. fraud* Willard Ho*piial. Mmilu r Amer- 
hun Ocirn-Therapeutical Association 1 Member A. I.. «J. Q. 

There are mans' form* of vibration wyi| tlk-ru|>ciiticul1v. and the jvxults obtained 
dejN*nd upon the modality u**d. A great deal of the therapeutic value ul •*!«■«•»> 
depend* (||ioii tli/* iMreim lv rapid vibration ol tin* eurrent with its alimithttiiig cflect 
upon nufalKjli-m. 

Vibration. while iiitlucnrliig the Ibfi4lo> uf :t tlilli'h 'lower rate, mil 
In* iimiI much ttrouger tlum ii wtwhl be wise to use tin* cleetric current hihI yet not 
In.* d»*agr«i able to tin* put lent. Its action van also In- nmn* conccntrulcd uml its rate 
ami force art* readily adjusted to soil tin mirth-nlar «-,•**. While* many condition* 
mo r*-adily iiith.t iin.il by u high rah* of vilir.ition. ** in the use of lilcb frequency cur¬ 
rent*. a larger percentage urn influenced mom readily by u much lower rule. u- in 
Xb'clianicul Vibration. 

Most |wtl)oloKiiil condition* arc din racier Iced by iimmv c»r li**» stusl*. This may 
1 m* in a joint, alum; tbn fonrw o| a fieri pi icrul nerve. or in some part of tbo *plmri «*or»l. 
If tbi* stast* run bn removed by stimulation of tin* m-rsi*% that control tlm rin illation 
of tbo par! amt tin.* lymphatics brought to art active condition. in otbnr word*, bring¬ 
ing good iiuirillvn matter to tin part ami establishing propnr drainage from it. tin* 
procir*> of tlm «Uveas*- I* soon rlKiiril, If you lutvn not triel it. you will he surprised 
Imw readily tliU ran In* accomplished by an intelligent application of suitable Mcchun- 
Icul Vibration. 

It i* u maul rule to apply vibration a* near tbn nerve renter as possible when treat¬ 
ing a nerve, ami more hem-III will In* attained by treating tin* spine than eau lie .Ion** 
in twirg tbo rum* applied farther mit on tlm in .m of a nerve. If yon will look well 
to tin- spinal origin o| tlm nerve to the pari or to tlm spinal Minnt* of tin* sy input belles 
that eimirol tlm part mm b giaxl ran »«• accomplished. Often it Is of value to treat 
oilier branch** of urrvi.it tli.it supply organ* that are disturb'd; thin, in uterine di*- 
Inrlintid's you will find the nerve* in the gluteal region very sensitive and good result* 
ran he rencinil by treating tlivtn; and l»> improving ilmir tone the emdtfion of tbo 
other brunch** will In* made better and lint organ limy supply improved. That pain* 
are often pronoturned In other brunches is shown by tlm pan*, frequently felt at tlm 
ktme wlmn the real trouble l> in the lilp: fill* same action is general all over the body, 
only b*s* pronounced in mine parts tli.m in others, uml ii is a polii* worthy of study 
by llius* who would aioiwfullv treat with vibration. 

A favorable jtoiui to in at spinal nerve* it to treat the small |*»st.rior cutaneous 
nerve* that arc (riven oil l^|w«*«*u earli verlciira. Applied at rlns point it i* easy to 
tnbnviae mil only the motor ami susiry nerves given oft llirrr, but tlm branches going 
to tin* syinpatlietles ns well. In .Mec'iaiucal Vitiratiou we luive w powerful means of 
Inllnrimlux tin* imrvoiis system. It* uetioti mil be tnnde one of iubihitinn or one of 
Miinulaliori, d<-|M*ndii!g upon tlm turre nmd and the Irnctli of tlm irealttieiit. .’jiunu- 
l.iiiou Is tlm result most often worked for uml tlm one more easily ohtaimil, ami cover* 
by fur the larger Held. 

Tlie results old allied by vibration will alwuvs h<* pniportbumti to lla- skill with 
which it Is aptillisl. 1 /.hull mil ulicuipt to raver tlm leclinbpm of its applicurton in 
all run. loit will show one and in that way give i oiiir.il outline for others, always 
krefi4iiif In iitlud what you an- Irving to do and how it should work, tliven an iiihanivd 
knee to treat, a common uusiake is to work directly over tlm tn!t.Mm*| purl, imt a little 
reavouiux sIhniM «Iiow the error of so doing. Tltc comllticin is one of stasis, ami tlm 
first *ITorts sliould be to entuhat ibis, atnl »!tnuhl !*»■ dirisi«i| to the lymphatics that 
drain tlm part ami the nerve* tlut control it. Iteginiiiug with the imrve* a> they arc 
glvt-n off in tlm luodiur uml Kicral regions ■ml ogam as tlm.v leave the dre|M*r parts, 
following tbciti to near lla* InMatncd urea, working it too* mildly near the knee, treat 
the lympliath*s from km-e to gnnit. sen* that atl uvHine* of l■limillattou are active and 


It will seldom Im* necessary lu touch tlie kin* ni all. However. It t ie « ;is** lias pro* 
pressed to a mild •lefiosit. that may |.e inilimtms-d l»y * local application alter itdlum* 
matiou lui> subsldcsl. 

Where superficial results on the cutaneous nerves only are desired, u frietlon stroke 
at a high *pre«l will prcNluce tlm result lu tin* qulrkesl tune, but il the full timrapr.itir 
vahm of vibration I* desired, it Is necessary that uti InipulM* 1 h* iohI wlddi will a fieri, 
the deeper nerves, as the spinal and tin* sympathetic plexus. This |s readily irniotu* 
pli.dicd by a |Hn*nvdon or iianttuer stroke. a» Hits prmlue»*s a wave him. which u in 
the right direction to iiuoin* the greuteit pvnetration, without bruisins the |«irt. If 
this be attempted with u friction impulse, tlm only way (tenet rat Ian «-an be secured is 
by using Mdltrictit force to hind the pari* togetln r. ami l>nu>iiig of tlie more sU|M*r(leiaJ 
ones U Mire to result, ’lids will prodtme a counter irritation, but it l* a mistake to 
call tlm results Vibratory Stimulation. 

In treating rpnn. two comliiions of the uervou* system will be encountered, lu 
•oirm ca*c> tI m- nerve to u diMuscd pan will Im in a hy|mr*Acit«itiv* condition, tlirv 
should receive light treatment*. Others will *!iow a Imnnl imrwiWlity. ranging all 
Die way to complete loos of function: these should have very vi^miu* treat iimr.t n'peated 
■t least once a day until function begins to mum. wlmn tlm intervals should be 
trmrthened In many of these nixr* tlm patient will x-nsc imw tuiir.s as the nerve* 
return to Ihelr normal condition, ami will sometliilis think that they a re ln-li.g mado 
womr by tlm trvutments. when m reality, tlmy an* improv ing. Tlila should not deter 
the operator from pttM'itiling. 

vum.vrios donts 

|)on I treat over an aliotvs* treat 'im lymphatic* that drain tin* par'.. 

Don ! treat o'er u pregnant utvru*. 

Don’t treat over tlu- pnvomuKiodrir n«*rv«- without knowing the corn! it ton ot tlie patient's 
heart. 

Don’t treat soon after a lull meal u« tlm changed circulation will snrnHiittcM disturb 
digest ion. 

Don't treat the *phi« with tlm patient In any hut a recutnhvnt post thin in some case* 
a treatment over the splanchnic area will cause sufliileiit dilalntton of the ulxlotu- 
Innl blood vc».*l» to pnaltuv vertigo and alarm the putnui. Till* is more 
apt fo happen in those past middle life. 

Don't nuke the mistake nt overt nailing feeble | at I lent s or tltom* suffering from toxemia. 
u> the rca«iton is often great. soiin*titiie> stilliciei.t to tirwluiv a rain* m lein- 
tH-ratnn* owing to the extra amount of toxic material thrown upon the rlmila 
tlou. All organ* of eliminottoii should be stimulat'd uml n Itcht. .short I nut 
llteut given and not re|*enlcd too SIMIII. 

Don’t irt-at n*s»ill* and negieei ill*- «ause. 

Ikm't tn-ut your caws in u lilt« uihI- miss manner, you wouhl not expect icmlis from 
•Imgs ina-d in tlwl wav. 

Ikm’t eX|M*i-t a vibrator to think for you tills attuvblneut has mil turn added as yet, 
Ikm’t exjaH-i a vibrator to cure ev«*rytldiig: tnueb bwrtn has ttceii dom* t»i tliis method 
by the exaggerated claim* of its woobMic friend*. It luts its limitations im* 
same us everything dv- and sliuiild be um.iI with llu* sAitiv judgment. 

Don't expect a small hand machine to prod on* th«* Mitoe results as a larger and heavier 
Utucliliie. No Intelligent mr-or; would expeii tli.it a sixdncli iinliiciion coil 
would I Nr callable of producing all \-I(av strong enough to penetrate The pelvis, 
yet this would be as reasonable .i» expecting that a small liaml tibrator, with 
a (CatIt lion** power motor, would do tlie same class of work n» a heavier machine 
with a motor eight times as strung No power i< genenttdl e.\«*ept by the motor 
and Uic results are pro(iurtiuiiaU' to the energy exj* ndni. 
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McINTOStl BATTERY & OPTICAL CO. 


MclNm.SU BATTERY A- OITR'.U. CO. 


McINTOSH-CARPENTER VIBRATOR 


THE 


VIBRATOR 

THAT 

VIBRATES 


THE 

l’ATT EXT, 
NOT' THE 
OPERATOR 


OUTFIT No.2 WIT H STYLE “A" HAND PIECE 





Price, nTranced for 110 volt ilin'vt current..$ 76-00 

I*riei-. nrraiijcnt for I0T-II5 volt, lit) eyrie alli'inaling eurrvnt. 76.00 

Price, orntoced with direct current motor anil rectifier to operate on 

UH-11.-> volt, 125 to no cycle alternating current. 96.00 

T his apparatus offers a Itigli degree of efficiency and constitutes a hand¬ 
some einlxulislimcnl to a pliv-ician'* office. The cahinet-work is of selected, 
ouarter sawed oak. haml-ninbed to a brilliant polish in the popular golden 
finish and is mounted on casters. The motor is enclosed in the eahinet, pro¬ 
tected and rnncralcd from the gare of the curious. A complete set of stx 
vibr.itisles is tumialicd with I his elegant, up-to-date equipment. 

SIIIPPINO WEIGHT, DIRECT OR ISO CYCLE ALTERNATING, «M> LBS 
SHIPPING WEIGHT, 125-M0 CYCLE ALTERNATING, I .TO LBS. 


TEN GOOD POINTS ABOUT THE McINTOSH- 
CARPENTER VIBRATOR 


THE VIBRATOR THAT VIBRATES THE PATIENT. 

NOT THE OPERATOR 

1. Affords the tliivcl percussion or tapping stroke; entirely free from the 
fuperfii'i-il notion of any gyratory effect anil affording tlw* ilii'pwt penetration 

poaaiblr. 

2. A coiupn-xsihle spring takes up the recoil of tin* ml urn stroke, relieving 
the operator entin*ly of vibration. 

3. The double iveentrie in the hand piece in evenly I tala need and dries 
away with the jarring effect pntduccd by single <*ceen tries. 

4. The double eccentric affords two strokes of vibration for every revolu¬ 
tion of the motor, thus permitting of a high rate of vibration with an alter¬ 
nating current induction motor. 

5. The length of the stroke can be regulated DURING TUKATMKNT 
by means of a trigger adjustment, making it unnecessary to atop the machine 
aa with many of the set-screw adjustments. 

fl. The? hand piece is provided with a set of ball-1 tearing* on the main 
ahaft; redueing friction to a minimum and allowing of continued use with¬ 
out heating. 

7. The cabinet is supported on the stand by a bail-bearing, permitting it 
to turn freely as the flexible shaft is moved around, thus preventing the 
short curves and kinks whieli a re so fatal to the life of flexible cables. 

8. Tlu* motor is enclosed in a cabinet, out of the dust, when* it is not liable 
to be tampons! with. so that the patient dors not see all there is to the outfit 
at the first glance. 

9. The eurrenl is turned on and off automatically by means of the cut¬ 
out hook upon which the Itand |»iecc is hung, making it tmpowdhle to leave 
the machine with tin* current t it mini on. 

10. The entin* apparatus is of durable, Milxstuntial construction, and is 
guaranteed against any defect in material nr workmanship. (Flexible shafts 
of stand machines an* guaranteed for two yours.) 
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McrxrosH hattkhy * omr.M, co. 



JlrlNTOSII HATTKltV \ OPTICAL m 


McINTOSH-CARPENTER VIBRATOR 


McINTOSH-CARPENTER VIBRATOR 


I 


TUI-. Y1HKATOK THAT VIBUATK.S Till-: I'ATIEXT, MIT THU 
OPiiliATOK 



l>KTAll.i:i> VIKW OT STYLE "A” HAM) PIECE 


Noj. I mid 1 ' nrr |iarl» of I hr (hit vil.nuo.In No. dum, n„. |llvt .„, vlll ,. h h 
Du. u.1.4 ..t Di. O.i'fr Hid l.l liwv. D.r Vll 1 ra 10 .il’ an.I I. I Jlir’i .l 1 , 1 . II... i,i,„ r ni.l I,, 
Hiiruioi 'i'rln-' No. II lilivl N„. I 4,<„«> i|„. I.... r Inc*- f.ir 'I.Mnr- i,i*!.m. , i,-.. an .i 

fc l ' i I H , 'll 1 1 “ H I.V V.-I ..’IVU \„. I'l. S|,nnv No 11. urlltlK l.|l..ll I hr I... I.ur Ol i.ivl.m 

No . 1 . r-u»” ll> r. l.ini .iflrr n.r Imi.illvr W bit’ll il. lu. r,tl. Sprilu: No. 7 v.-rv, -. u, 
i iHvliio.’i Hie impulse and reimlaie its Iciutth. 

Ulirn presmiru It l.nvuihi u|mui the triftw-r purl of No. 4 l.v lliv index fin nr llu 

hof the rlwmher r n«- sprhu** |> ndund. and. as No. d |> the .jronnr 

No. 4 1 ' ill.- first to Ik- rondi-ntcd. m lim: as a >olld jwrl of tin- piston; und l.v varvinii 
the amount ot tin prewum- tin- l. ntrili and tin torn- ol tin- impulM- in vari.sl from a 
S2SJ* ’‘V , ! » a *' ‘V llM ’ 0 V; r . 1 ,, "V > i i , ° 3,1 1h *“ «»II 1 1 .notnirtoll III.- riiiur 

Ir iic ill ol ilw- anatomy. If this liutnl !»■«•« *• hail no other point of sunefiorit v, ihU alone 
uTi ild pin.-.- a fur win-cut ol oiLm> a* it enable* il..- operator to yive sin- proin-r vtrenitth 
of vijirutmu io tin* particular purl >H-ine treated without resoMinn to >»-t mti-u- ,i' 
In other nu.-hiinj*. unh many of xxhich Hi.- h uvtl. of stroke Is never ehumr.-d during 
treatment and ull pari* nre treated alike without regard to llnir eotuliiioii. some hi-tue 
uudert ivated and oilier* ox ert rented; v.icli I rent men t cuimot brim: tin- Ih-hi fesutlK. 

No. 10 is lh«- plunm-r mvixiue the iinpulx from tli«* double .s-eeniric So H and 
iransmliin-a: n through tin- r* ic-.l.itmg tptitu: No. 7 lo tl»- piston No. :t. lb.- isicuirt. 
No 14 originates the inijuiKe through tin dilTerener in its dlamctera. ami. buni: u 
ilouhU" M-e.irru. n is halums-d in xxricht arid •!<.►> not transmit tlie hammering xlliru- 
ton to 'lu- onciator. m. "minion with hum him. him*. |ty being double’ll imparts 
,u " io.piil-es for .aeli revolution of the u.otor dial*, jdvlr* prom-r frmn n m|i 

Mai'iny ulteniatim: rurprip itidurtioii motor witliont sjaHal ^i.e»sl d. xi.s-H which a.- 
a|it to p t out ol oroer. No>. I.*.. Id. 17. is and ID ar« pari* of tin- hall•I n-oH ue <u 
tin- main shaft, xvhh-h en-utly r.-dtiM-. the fnetUui at this point, nvimr mimhiHi .-a-x 
riitinimr ami tnut diiral.llilx- llii- hand phee i-; mumllv run ut 4.(100 vibration* ik-V 
mititite, the itnpuU- d> liven-d h»-ine u ’applmc -trek* u ||jrli ; ,t thh »m-o(l Imom-s the 
greatest pi-n.-iration without injury to tin- xiirfuo the xxux> lin. h-i the riirht din e, 
noil to reaeli tile dccjM-i narts whi. Ii 1 ^ x» n(Hs-*siiry if the Y>* .\ n-idlR an- to he obtained. 
,,i'’ nano pits i dutanle. simple, adjusted ami «lo<> not irnitart vibration to 

Ilw- arm of the operator. 


IHE VIHItATOK THAT VIHKATKS TIIK IVVI IKNI. NOT Till: 
OPKHATOU 



OfTFIT Stt.o WITH STVl.K “A” HAND HliCF. 

Price .. 840.00 

This constitutes a rxnnph-te vihratorv out lit nffehne ull of tlu- mixantuKes of «iur 
Style -A" liutnl I*i*si- at « much lower lurure than the complete machine with >iand. 
Any physician who has an elect He. wuter or laisuluie motor or 1 II. P. or more, ax ail 
aide, can make um- of this outfit, ultucliini; h> menus of u hell, and diMsmne. miic xvh»-n 
It is desired to am* the motor for awnwolhe-r purpox-, The count.-rshafi tuav be attached 
to the wall or lo a table. A complete art ol six x limit mil's acnmipanif* tin- outlii. 

SlIHTINC WLICIIT. 12 UW. 


si-rr of six vihkatodfs 


% -4 



The al.oxv art of xihrutodes Is furnished 

^rtce. No. I Soft Uuhlier llruxh Vihratmte 

No. 2 fsoft Kill.In r Eye Cup Vii-mrude 
Price, No. :| Soil Itul.ber Mall Vibratode 
I*Hci“. \o. 4 Soft Kublier flip \ i bra tod.' 

I*rlee, No. .*» Mat (Hm- for Ceuerul Applh-utinu 
I*rice, No. (1 Soft KuhU-r R«s tal Vilirutmh- 


it Ii ex’cry No. 2 and No. .» outfit. 

tVedillte 

80.75 .011 
.75 .O-'l 
.75 .Oil 
.75 .05 
.25 .05 
.75 .05 
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MclXTOSH BATTERY * OPTICAI. CO. 


MclXTOSH BATTERY Sc OPTICAI. CO 


17 


I 


Hi 


McIntosh style • a- therapeutic lamp 

500 caxoi.i-: how mi 



Prim .. $60.00 

Tills apparatus afford* an idoul method of utiluing light as a therapeutic 
agent, ll eonlniiw five 100-eimille power bulbs accurately focused logrtbir 
so that the light may all lie concentrated at one spot; or a gentler, more 
diffused effect may he obtained by employing but two or three of the lamp-. 
It is suspended from a swinging crane permitting of easy adjustment to any 
desired angle. 

SIUPPIXC WEIGHT, So I.US. 


McIntosh style -a” therapeutic lamp 

500 CAXDI.F. POAVER 


THE SOURCE OF LIGHT 


| 

The is obtained fn»rn five 100 candle power, condensed filament, 

Incandex < >'i bulbs, arranged in very compact form. The light rays afforded 
arv of a rich, soft character; abounding in the violet or chemical rays which 
arc so valuable for therapeutic purposes and free from oxccjotvc glare. 

REFLECTION 

Each lamp is fitted into a highly jioli.shod aluminum refWlor of suit aide 
dmpc; t!»e rays lx*ing collected and focused toward one central point and 
p-miitting of perfect concentration. Aluminum as a reflecting surface is 
•far superior to either nickel or silver, as it retains its lustre much longer ami 
always presents a clean, fresh appearance. 

REGULATION 

A separate cutout switch connected with each of the five bulb** enables 
the operator to regulate the intensity of the light by the mimlxr of lamps 
employed; thus, if but ’JIN) candle power is ivnuinil, two bulbs may lx* used, 
matting it unnoeeaMry, us with some lamps, to bum the full .UN) candle power, 
holding the lump three or four feet awuv from the patient and consuming 
more current than is actually needed. This feature assures perfect control 
of light ami economy of operating expense, and is worthy of careful consid¬ 
eration. 


MECHANICAL DETAILS 

The construction ami finish of tin* apparatus is strictly high grade, and 
Uk* complete equipment makes a most <k*si ruble a<ldition to the office of any 
physician. The horn I in which the bulbs and reflectors are mounted is of 
finely finished Russian iron, which is proof against the heat to which it is 
exposed. This finish is far superior to the nickeled finish in which so many 
outfits an* furnished, as the latter becomes easily discolored by the heat. 
The hood is suspended from a swinging crane, mounted on a wall bracket, 
pcnniltiug of easy adjustment in any desired position. 


The 

connec 


INSTALLATION 


The apparatus consumes nliout 12 ampere* of current and can be readily 
mcctetl with any 111) volt electric lighting or power circuit—either direct 
or alternating. It is furnished complete with a cutout switch, so as to 
remove the entire apparatus from circuit when not in use. 


' RENEWALS 

Tins feature is one in which our apparatus possesses u great advantage 
over many others. Hie form of bull) iimnI is of the comkmsed spiral filament, 
jj>un<l type, familiarly known to the electrical trade as a “100 candle power 
Btcroopficon lamp.” Tlu* purchaser of a lamp is at perfect liberty to obtain 
renewal^ at any electrical supply store where such lamps con lx* had and is 
no * under the disadvantage of lx*ing obliged to wild a long distance, thus 
®*Ving linn* and annoyance. 
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M.ixiosii lurnutv a omrvi. co. 


McINTOSH BATTERY & OPTICAL CO. 


McINTOSH STYLE "B” THERAPEUTIC LAMP 

50 CANDLE POWER 



Price. . . $6.00 

Tin* illustration slum* a wry rnnmikiil form of |>ortal>lr therapeutic 
lamp of most simple design Imt of very substantial constmetion; by far more 
durable than tin* llimsily constmeted, low-priced lamps offered on the market 

The form of bulb supplied is of the round, aO-randle power, condensed 
filament style, known as the "Stereoptieon It throws a strongly 

concentrated light, rich in both heat and eliernieal my*. 

Tlie socket is of porcelain ami is much more substantial than the ordinary 
brass socket used; not to sfKak of its greater ability to withstand the lH*s»t. 

The reflector is of highly polished altitnititnn; withering and focusing the 
rays upon the desired spot and affording the full efficiency of the bulh. Out 
retlertor will hold its hwtre long after the cheap nickel plated hoods have 
become laniished. 

Tile handle is of hardwood. in neat natural finish. proof against the heat 
to which it is subjected. An attaching plug with a six-foot length of cord 
permit* of instant connection with any ordinary lamp socket,. 

sium.\<; wkicsiit, :i uis. 



McINTOSH STYLE "C" DERMAL LAMP 

l!l CANDLE ITtWER 


Price . 

As its name ilidioites. tliis lamp is c 
light and heat to the skin. It is purtim 
complexion specialists for the drving in 
feeling of rest fulness on the pnrt of the i 

the bulb is of 24-Candle |>ovver, offerii 
for the purposi>. Being frosts! it slitsU 
^C r a»KHir tlie fare ami head. 

4 ThojO'iiend construction of Style “('/ 
i /*"«?«*. wket., etc., being amilu 
bulb fumiahed. 


. $ 6.00 

■|>ccially in I eta led (or application of 
larly useful with dcnn:itologi»ts and 
of cremes, lotions, etc., imliicinir a 
ilicnt. 

ea proper aninunt of light and In-at 
Is a rich, soft light, most pleasant lor 

I si nip is the same as that of Style 
lar, the only ilifTrivncc la-itig in the 
CIIT, J’ |,BS. 


McINTOSH STYLE “D” DERMAL LAMP 
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60 McIXTOSIl BATTERY A OPTICAL CO. 


McIntosh cautery converter 



Price, including attachment plug with cord. . $26.00 

This appliance i« intended fur the purpose of converting an alt emitting 
current of 66, 110 nr 220 volt* pressure to a cautery current of suitable volt¬ 
age and amperage; furnishing also a diagnostic lamp current of wiilo Useful 
ness. T he instrument i< of the induction coil tv|M\ and is so constructed as 
to render flu* highest possible efficiency with a minimum of current con¬ 
sumption. 

The cautery current is controlled by the right-hand switch lever, which 
a (Ton I* perfect. regulation of the quantify delivered, enabling the 0 |x;rali«m 
of small or large cautery knives with {icrfccl east*. 

The diagnostic lamp circuit is supplied from n separate winding, making it 
entirely independent of the cautery circuit; flu* strength of current Icing 
controlled by a perfectly gradunt<*d rheostat. |>ennitting of the illumination 
of lam;>* of very small capacity or those of larger volume. 

A very neat and altogether practical arrangement is provided for adapt 
ing the (’onverier to either 66, l lo or *220 volt altertialing current: a movable 
set.-screw* forming a permanent switch for placing the various windings in cir¬ 
cuit. The advantage of this method will Ik* easily perceived, for. when the 
net-screw h:is once lieen set, say, for example, at “110,” it beconu** impossible 
to damage the iustnitnent by accidentally sending the 110 volt current 
through the 66 volt winding. 

Another unique feature i*» the cut-out switch, which is placed just lietween 
the supply binding posts, *o as to turn off the current when through using the 
Converter: precluding the |w»s>il>ility of leaving the instrument with the cur¬ 
rent turned ou. 

The Converter is put up in a very finely finished ease of enameled iron, 
the cover consisting of a plate of highly polished marble eight and one-half 
inches in diameter, upon which an* mounted the various levers, binding po*l* 
and switches. 

When ordering, please state style of lamp socket, whether Edison, Thomp¬ 
son-! {oust on or Westinghousc. 

SHU* 1*1 .VC WEIGHT, 26 LBS. 


McIntosh battery * optical co. 
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McINTOSH alternating current cautery 

TRANSFORMER 



Prior, including attachment plug with coni 


$17.60 


This instrument is designed fur tile purpose of transforming an alternating 
current of 66 to 110 volt* pressure to a current of suitable voltage and amper¬ 
age for cautery work. 

The instrument is so wound thill the greatest possible economy is exor- 
ci*ed regarding Uk* amount of current consumed, in other words, the coils an* 
•o constmeteil that very little of the initial energy fed to the machine is dissi¬ 
pated in ln*at: by ibis method we sociilt* tile highest effiejeiiey at the lowest 

coat. 

The raillery current is controlled by the large switch lever, operating 
over the circle of buttons mounted on the marble top. assuring perfect control 
of the current supplied to the cautery knife. 

A diagnostic lamp may also Is* used in connection with the Transformer, 
and the strength of current may la* regulated by inerting the coni tips in the 
•oekets in the buttons. 

Tin? Transformer is put up in a very handsome nickel plated jacket, the 
top and bottom consisting of two plate** of highly polished marble seven ami 
One-fourth inches square. 

When ordering, please stale style of lamp socket, whether Edison, Thomp¬ 
son-Houston or Wcstinghouse. 

SHIPPING WEIGHT, 23 LBS. 
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Mr!Nro.su n.vm:uY & optical u>. 


MclNTOSH TUTTEUY 41c DITH'AI. Co. 

MclNTOSH MOTOR GENERATOR 



shipping WHgiu 


Price of J 11. P. for 110 or 220 volt current . . 

$30.00 

.10 lbs. 

Price with controlling rheostat... 

38.00 


Price of f Jl. P. for 1 It) volt current . 

34.50 

_40 lbs. 


42.60 


l*rice of j H P. for 220 volt current. 

36.60 .... 

_40 lbs. 

Price with controlling rlu-ostut . 

44.50 


Price of J II. P. for 110 volt current. 

46.60 

_(Ml lbs 

Pri«x» with controlling rheostat. . 

64.60 .... 

... .7.-. It* 

Price of J II. P. for 220 volt current 

48.00 

_«> lbs. 

Pri«a* with controlling rheostat. . . . 

67.00 

. . . 75 M»s. 


Tin- purpose of tin* Motor (Icneraltir is to cliange a 110 volt direct to a 70 
volt alternating current. which may Is- utilized to supply a Unitary Tmint- 
former or Oonwrlor, or may In* employed as a sinusoidal current iti connection 
with a Wall Hate. This appliance is especially suitable to lie used in cun- 
nrction with tin* No. S Wall <abim-t (p. *20) or tin* No 10 Wall Cabinet (p. 22) 
in rases when* it is desirable to operate I hi-so in connection with tin* 110 volt 
direct. current—the Motor (ieitnrator supplying the needed alternating cur¬ 
rent for the cautery and sinusoidal circuits. Tlu* motive power derived nut 
la* utilized for any service in which such mergy is adaptable; such as operating 
a Static Machine, Vibrator or Air Pump. The landing posts nearest the 
coininiilator are for connection with the direct current, while the posts adja¬ 
cent to the collecting rings furnish alternating current. The rla*ostat tpioled 
additional is not iW|iiircd unless the motor is to I*' employed for power 
purposes. 





MclNTOSH DIRECT CURRENT CAUTERY 
TRANSFORMER 



$35.00 

38.00 


Price for 110 volt direct current. 

Price for 220 volt direct current. 

, (f’autery cords amI handle not included) 

We lien* illustrate a 'cry satisfactory appliance fur converting the direct 
Current »>t 1 In or 220 volts to a current of suitable voltage and amiw > ra« , e fur 
! cauterv work. ' 

By tk us** of this outfit the storage battery may Is- rtitirclv dispensed 
w>tn; when- the direct current is available all that is m*c«*>s:iry is to atlneh it 
to anv electric light socket. 

ihe current flow is perfectly «-oni rolled hy means of the lever projecting 
j tlM * hasi-. Current suitable tor operating diagnostic lamps is ohiainuhh- 
«w under p<-rfect control. 

The apparatus is ipiiet in ofs-mtion, artistic in design, finely finished and 
•o substantially constructed that with ordinary can- it will render years of 
nervier with praeticallv no deterioration. 

SHIPPING WEIGHT, 10 MLS. 

MclNTOSH FLUID CAUTERY 
BATTERY 

I lii* is a IIHIM pni.'lical form >>r I'lniil Oniitwy lial- 
contains two glass jars and two sets of large 
®«*fnenfs: generating a current of heavy volume lor 
cautery work and lighting of lamps; the strength I icing 
regulated by the depth to which the elements an- im- 

; jn«*rsed. ITie solution is cnm|M>M*d of Sulphuric Acid, 
ten minute of Potass. Hisulphatc of Mercury ami wafer. 

1 n?* 0 ni<,l ' s un*s Oxllxll inches. 

nice, including cautery cords, fibre handle, 
ilircc cautery elect rod«-s ami diagnostic lamp $18.00 
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McIntosh iutteuy & omc.u. co. 


MclNTOSH BATTERY & OFI'ICAL CO. 


PERFECTION CAUTERY-ILLUMINATOR SET 
No. 6 



Post use 

Price ... . $12.00 25c 

This set compiws a list of attachments for electro-caiitcry and for lamp 
diagnosis; being e>|H*cially suitable to 1>e employed in connection will) the 
Melutodi Cautery Transformer, the Cautery Converter or the No. S. 9 or 10 
Wall Cabinet; and makes u most valuable addition to the armamentarium of 
the phy.«ieinn possessing one of the nliove equipments. 

INCLUDES 

1 Universal Metallic Cautery Handle, eompleie, with wlteel, eunula 

ami snore ... $6.00 

l Pair Heavy Cautery Cords. 1.26 

3 Cautery Electrodes, assorted (to suit purchaser) 2.26 

1 No. 12-4 Universal Holder and lamp, including set of 3 Speculum* 3.00 
1 Pair Twisted Cords for Illuminator . .60 

PUT UP IN A SUBSTANTIAL LEATHERETTE CASE 



FIBRE CAUTERY HANDLE 


I*DM«KC 

Price. $1.26 6c 

The above handle i* of black film'. It is provided with an interrupting 
key ami can Is* used with any of our Cautery Electrodes except the loop, 
which requires the ccrascur attachment. 


CAUTERY CORDS 


fosuce 

6c 


1 The heavy amperage required in 
A cautery work makes it necessary to 
A use cords with large conducting 
V surface. Ordinary conducting cords 
F such as are used for galvanic and 
faradic currents, arc inude<iuate to 
convey u cautery cunvnl. The 
above cautery cords an* of very 
large conducting capacity ami do 
They are insulates! with neat, woven 


not become heated wlien in use 
silk covering. 


CLIMAX CAUTERY-ILLUMINATOR SET. NO. 7 


_ Pontage 

Price $6.00 16c 

This list of instruments offers extremely good value at tlw price, and is a 
most desirable accessory to the McIntosh Cauteiy Truusformcr or to the 
No. 8 or No. 9 Wall Cabinet. It embraces the Fibre Cautery Handle, a pair 
(Outcry Cords, two Cautery Electrodes ami the No. 121 Holder and lamp. 

PUT UP IN A NEAT CLOTH-COVERED BOX 
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MCINTOSH BATTKUY & OPTICAl, (X>. 


UNIVERSAL METALLIC CAUTERY HANDLE 



I'n-lntf 

Brici* iif above handle witI m ml wheel or ecmsetir $2.50 7c 

I Vice, complete. including ttlutl. canola and Mian* 5.00 8c 

The earlier ly|ic of raillery liaudl«*s consists of a j»air of iiMHlminni •»ar- 
mutidcd l»y a liunl mblier sheath or insulator. However, owing to the liahilitv 
of lianl rubber lo soften under tin* influence of hmt, when Ifie handle heroines 
warm by conduction front tin* cautery knife, the screws would loosen and 
allow the contact* to gel out of adjustment, and in some raw** the handle 
would fall lo pieces. Tor this n*a<on we have rliaeurtleil entirely the use of 
hard rtlbltcr in the cautery handle*, and silbfctiluto either metal or fibre 
instead. The McIntosh rniversul Handle represents our latent and most 
improved type. It rmwWH ol a pair of heavy ropjier conduct ora provided 
with an interrupting switch, and the whole sheathed by thin nickel plated 
inbitig. Tile sheathing is insulated at the end by film* hushing. The outer 
si tea thing is prevented from getting hot while the knife is in list* by the annular 
air s-pu«v Im‘ tween the inner conductors and the outer sheathing. The handle 
is adapted for use either with eerasetir or without. The ends which hold I lie 
knife ant lx*nt at an angle of ahoul thirty degrees, which |H*cuIiarly fit-' tin 
handle for laryngeal work. The kuile or ninttla is held in firm utnlitil with 
the handle bv split jawed chock#, it only I icing nm^iry to give their milled 
ends a slight turn in order to firmly lock the knife in its position. All eontaef. 
screws, which iiiv liable to become lost, am thus di.s|»cn*cd with, The same 
device is used for holding the coni tips in jM>siiioii at the other end of the 
handle. 
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17 Oblique Knife Rpclrodc. .. 

Price 

$0.75 

Post 

2c 

18. Knife I'lfOtroilc, hnxid loop 

.75 

2c 

10. Knife Electrode, lancet 

.75 

2 

20 . Knife Electrode, flu! 

.75 

2< 

21 Curette Electrode. straight 

.76 

2< 

22. Point Electrode. . 

.75 

2< 

23. Curette Electrode, ntrved 

.75 

2 

24. Loop Electrode . 

.75 

2 

23. Spiral Pint Electrode 

.75 

2 

26. Spind Dome Electrode 

.75 

2 

27. Bosworf li’s Pout-Nans Elect rode, with shield. 

1.25 

2 

28. Bos worth's Naso-Pharynx E.leelroile 

.75 

2 

29. Nasal, Curette Electrode. straight . 

.75 

2 

30. Nasal. Curette Electrode, curved 

.75 

2 

31. Nasal, Squnrv Knife IClectro<le, Hat on top 

.75 

2 

32. Nasal. Knife Electrode, curved 

75 

2 

33. Eve Kleetrode 

.75 

2 


m 
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MclNTOSH BATTERY 4k OITICAI. CO 


01 



rcMftei’ 

15c 


McIntosh No. 137 illuminating outfit 


n . / PoUtigc 

Imu (pul up 11 m neat doth covered box) $4.50 25c 

This i.s a wry convenient Physician's Diagnostic Lump set lor list• with 
citlier direct, or alternating current of f 10 volt*. The salient feature of its 
construction, and the one which makes it unicpic. is that the two l:un|>s arc 
exactly adapted to Imni in Hunt**. Ha* lamps aiv carefully Icxtcdatld selected 
in our lalw.ratorv. and an* made to conform to a given standard as to ctirrvnt 
Ml parity. 

Jhe great advantage ol its lieing adaptable lo the lighting current with¬ 
out a controlling device as well as the facility with which rlie small lamp ran 
1*0 unscrewed and replaced when necessary, makes this arrangement desir¬ 
able above all others. 

The outfit comprise* the following articles; 

L ^ er i»*s Current lap with I-'rusted Resistance Lamp, One Pair Twisted 
iQiiminator Cords. No. 124 I ni versa! Holder and Lamp, Laryngoscope Mir 
ror ami Holder, longue l>cpn*ssor and Shield for vaginal or rectal exami¬ 
nation. 

j When ordering, state style of lamp socket, whether halt son, T!iooi|»on- 
Hoiiston or Weslinghouse. 


WIIV IT EXCFdoS 

Because it can lie used on either ilinxl or alternating current of I It) volt.*, 
lie cause it cun Ik* instantly attached to any lamp socket. 

Because it throws a strong, concentrated Ik-.iiii of light. 

Hecnttso it is extremely light and can Is* worn continuously wiihouf. 
discomfort. 

Because it is very hand*omt* in appearance, all metal parts la*itig mckcl 
plated 

Because of its simple construction. 

Because tio auxiliary tlevice. such as controller, is lu'ccsNiry. 

LAST BIT NOT* LEAST 
litHiitiM 1 of its Popular Price. 

When ordering state style of lamp socket, whether Edison, Thompson- 
Houston, or Woslinglmtise. 


COMBINES KFKICIKNTY AND ELEC.ANCK WITH SIMPLICITY 
AND ECONOMY 


HEAD LAMP EOR 220 VOLT CCBRENT 

The No. KJb Head Damp can lie furnished with a sjiecial resistance lamp 
and attachment plug. permitting ot its employment on circuit* of 220 volts 
pressure. 

Postage 

Price, arranged for 22ff volt current $6.00 26c 


McIntosh No. 136 head lamp 

KOH 11(1 VOLT CL'RHEN'T 
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McIntosh battery a* optical co. 


McIntosh No. 124 universal holder 
AND LAMP 



Tilt, miniature lump stippli.u! with tho above in .lexigneil for a pre*Hire 
„( -ix volts am I has a rapacity of .IX ampere or ISO roillianipere*. It may. 
therefore, la- connected directly with four dry cells or ran la- illuminated by 
the current from any of our wall plates or portable hatterica by relucting 
tlH' necessary number of rails or observing the amount of milliampcmgr 
flowing through the circuit. The holder ran bo connected with the conduct¬ 
ing cords of any battery or wall plate. 

McINTOSH NO. 125 ILLUMINATOR CASE 



Post .n> 

$3.76 16c 

l’nce.. 

This Illuminator Case commend* itself a* indispensable to the praett 
tioncr. 

It contains the following articles, pul up in a neat loalliorette rase: 
McIntosh No. 131 I'nivenal Holder and lunnp. 
f,aryngoseope Mirror and Holder. 

Tongue Depressor and Shield. 

Shield for use in rectal or vaginal examination, 
line Pair Twisted Illuminator Corils. 



MclXTOSH BATTERY A OPTICAL CO. ti:) 


McINTOSH No. 144 BATTERY HEAD LAMP 



Price. $3.60 12c 

Tills appliance is of similar construction to the* No. 136 Head Lamp illus¬ 
trated on another page, differing only in regard to the Conn of lamp supplied 
Hid the connecting terminals. 

The special type of lamp furnished is of exceptionally high efficiency 
and lias a brilliancy of about two caudle power. It is adapted to a pressure 
of about six volts, and therefore should he illuminated ill connect inn with 
four dry cells of standard type, preferably tIve No. 6 Columbia, connected in 
aeries. It consumes aix»ut one ampere of current, and consequently is I lest 
Operate,! in direct connection with the cells; that is, without the intervention 
of a rheostat, or switehlmard. 

The operator desiring to avail himself of the full capabilities of this instm- 
tnent should provide four dry cells for the special purpose of cncrgixing this 

lamp. 


The diagnostician making any very considerable use of an appliance of 
this nature will find that a much more powerful light may Is* obtained by 
Connecting an extra set of four cells in parallel with the fust set, thus placing 
a very large amperage at the disposal of the lamp; this will also prove a 
•measure of ilirccf economy when in constant use. 
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r.i 



rirr, complete,a*illuMmlwl 


$40.00 

Tin* Iuittcrv contniu* A Xo. 6 Columbia l>ry I dU, connected with it rheo 
.1 ot (iiTiiinn Silver win* which affords perfect control ol tin* current "• 1 
* „ i lie most delicate lamp. Tin* mil fit include* a uuwt complete a*soi 

ri.-:>lly lierlu.a in-t nu.i<'l>lM «iluplnl.K- in C "" W "“ " 

in wliicli iliiigiHNHK U l<> '»»'><•■ 1 >«• lll “ ls 1 "' 

<I.mpic IK'prosnr nitli Illnmlnnlor. 

Oiii- IIInmiiMtitv Aiirii-rv|»- "it li I lin-.- j-p.-c.ilii. 

On, l,:trvnp>f'* , n|«* lllnininalor. 

<W C.-nVn.l Diagniwlii' lllnininalor. 

Two rKlliaaropc, ilifFrn-iil *ixc. 

Om- UkIiI I'arrii r (nr l'ix-llimwi>|H^. 

On.- llluiniimlivi' Hrrtnl 

Oik* l.iglu Carrier lor Ki-dnl Tuui*. 

Till- in«lnn.ii-.,I* «r* Hr.m-ly Ml in 

... UitK ry lw«-. 11”-/;-"*' •nv. r, .1 mil. »**' k n.nnnco 

, iriiiiiuc.l will. arlislic ni.-k. l plat.-.! I,adware. 

.sini’PiXT. wivic.u r. -ii tits. 


frier, complete, a* illustrated . 


$33.00 


I The battery ami case illilslrated are the same ii-j shown on opposite png 
Tlio out fit iiieludes a complete set of diagnostic instrument* for general wot 

as follow-: 

One Tongue Ik-pressor with Illuminator. 

One llliiminulive AuriseojK* with tliree specula. 

One I^iryngoseopir Illuminator. 

t t.hie (leiurnl Oiuguostic llliimiuttlor. 

Two rrcllimscopes. different *i/a*s. 

One Light Carrier for Trethtwcope*. 

The instrument* an* securely held in plan* by nickel pitted elaiu| 
Minted on the battery )m*c. The ease is covered with black morocco and 
mined with artislie nickel plated hardware. 

shipping wkioiit, 20 i.us. 


Ml IMOSIt n .MTCU V A OIT HUI. CO. 

McIntosh "lamp diagnosis” equipment 


MCINTOSH KAITI'.KV \ OPTIfAI, CO. 0 .- 

McINTOSH DIAGNOSTIC OUTFIT 
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McIntosh diagnostic cystoscope 


McIntosh auriscope 


Tilt* ftinall lamp run 
tuineil in thi« insttii 
limit irhc* (lie u(M>Rk1iu 
•i full view uf the in 
tenor |»iiv«aee< of 11.. 
ear. It i* also po**tO> 
:o make application* •» 
rtu*licfltiirttl« or iiumtp 
uliln priila* or forn-|e 
wi’I.miii liitcrferiiotwith 
either lump or \ l*um. 


1\>*1 nice 

Prlrr. with extra lump, onunitor .uni win /j* 

«1«» XTO.OO IHc ,-/y-rsj/fll 

DttttiiiiK bulb, extra i. 3 o Sc 

Atpiratoi 14ith built, extra i.oo sc 

i_ Tbl* r>*to«rn|ie i* »m-*«ii|M*Mtl f«r either •liairnostie or t bora jm *0111* port *>*•<. 
Tlie Instrument t* so unarmed that either air or water may he uwl a* a dilaf iiiv medium. 
At the nine of the Uah. on the eon vex side. the tube is rut ana.v at an and*- o( sixty 
Iravtm: an upi-iiim? etiual to It* rutin* calibre. This necessitates the lift* of an 
obturator lor introduction. uliirh rliMn the o|>eitlnif with -mouth and perfect fit ami 
allows the instrument ru be tuirod'iod with as snot facility n- ran any metal catheter 
or oouml. 

Thi** CysiawoiN' i* rie*bnicd both lor ilium untie purpose* ami tor the n*.oo\itl of 
calculi ami other foreign unbalance* Iron* the Madder etc. Some of it- advantage* 
arc that application* tnay !•« made *ltix« ilv to tin- iliva'el liwm. ami that the bladder 
may be inflated with either air or water. 


The hrn. is adjust - 
a hie. mill ittuyliriiiiiml 
to one shlc. thus atloril 
in* a direct view. The 
lump hull* in made with 
a Imllx-vi' h-na on tie 
••tel tints «loin if nun' 
with the nietul reflector 
usually imii. 


IVla;\ 

rriev. complete. a* 
illUKlnalrxl Stl.T.l lit 


McIntosh urethroscope, style -b 


McIntosh urethroscope, style -a 


This instrument ••inlMHlii-s those hatunn considered «*M*titiul m 
ail instrument of this nature, itutiicly: ronoi de-urn. ami perleet 
roost met ion: laith ot whhh assure tux o( n|*rafiott. 

The I'n-ihmsioia- i* hitnwlncnl ilhiininulul. with the ohttir.itor m 
position, (hits obxiaitii" the mwttt oi nutmiiut the obturator to 
insert <he liylii carrier, u | mut of advantage uv«*f inrtnittiHttx in 
which the liclti ca trier In* Iimj*<I> in the main tula* 


Postage 

l*rhv, slxe 21 fYetuii, 13 rnt in length £ 3.00 3 c 

lliis insiriimeut is pe 7 tM'il> round mel. alter ini io« hut ion. tin* 
obturator is withdrawn am! the light carrier poi in po-ilkm 

A lug on the vial ol tin* lichl carrier lit» Hnirel.v into a spring 
slot iti the •li-r ami pressed a mi list a sbonhh-r on it* under side, thus 
currier lirmly to the nmlrr dde •»! ilir tube mid presenting it iron) 
of \UIOII. 


Pristage 
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McIXTOSII H.YITRUY & optical m. 
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Price.*, complete. 

with extra stylet and cords, in plush* 


PllStUgl' 

lined case 


$4.00 

12c 

Price, with No 

1 (irrrict Cell 

5.75 

60c 

Prict*, including Scries Current Tap 

5.00 

17c 


Tlii* ilistrumotif is for removing hits of iron or stool from llio cornea and 
chamljors of tlie* eye. Every suncron tutd oc ulist knows from experience 
how difficult it is to poiiiovo particles of iron or steel filing ami turnings from 
tho comeat, even after they linvo Util loosened. ami tin* impossibility of 
ox trading them from the posterior oIihiiiIkt of an eye with ordinary instru¬ 
ments. With the aid of this in*lrtmietil the***.* operations nro easy nil.I simple. 
To use the maunot tin* conducting cools are eonnoeled with the* jmles of a 
battery cell (a cell with xinc-earbon rim cent is tho Ih-si) ami ihe small stylet 
brought near or in contact with tin* particle, uhielt adheres to the* magnet 
and is removed. Tf the particle of iron is induddcd in the romca, it may lx- 
necessary to loosen il and I lien remove it with tin* magnet, which can lie done 
without contact with the eve. If inm or steel has |NUd rated either chain- 
her. it i< then luiiKKiirv to introduce the* small stylet of the magnet, which 
attract* the particle, which is easily removed. Tho connection* are made 
mi that it can lie connected to the* cell of any Faradie liatlery, hut its mag¬ 
netic force is greatly increased hy adding several cells. ‘Ihe magnet may 
be operated with a lamji in series cm tin.* 110 volt DTItKt’T current. 

When eounectid with one evil the magnet will lift .*5tK) grains; hy adding 
stx cell*. 720 grains. 



PRACTITIONER’S ELECTRODE SET. No. 3 


A selection of our most |Mipular and itselul cteclrnd. 
best united to the n*4|iiiivuicni* of general practice. Tc 
the adaptability of this set we might add that it has !*• 
C. S. Nciswanger of Chicago. the well known electro then 


KVKUY \imcid-: IN THIS SIM IS \ LIVE OXF. 


CONTAINS 

1 No. 1 lt» <ic»ldx|>ohrT* Copper Hall Vaginal ITcionI,- 
1 No. 21 Hard Uuhlier Insulated I'rvlhml Electrode, 

1 No. 70 Set (12) Assorted < Hives for allow 
1 No. ."»d.\ Copjier Hcclal Electrode .. , 

1 Set (I) No. 110 (aild*|mini's Copjier Infra f*tcritic Elect rodi 
1 No. (is liiMilated Curved Vaginal Klcctndc 
1 No. t»ti Hayes' S|Ningio Pileiic Abclnininal Fleet ni l* 

1 No. :| Hand Sjiongio Fleet rode 
1 No. 107 Hard HuMier Nivtllc Holder . 

6 Have**’ R.iIImmis Pointccl Steel Needle* 

1 "K M I nivcrsal Electrode Connector . 


$0.75 

.50 

1.50 

1.00 

3.00 

1.25 

1.25 


H T U* IN A NEAT I.KATIIKItKlTK C.\Sl 
SHIPPING WEIGHT. :*• LBS. 
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McINTOSIl BATTERY Sc. MIMICAL a) 


MclNTOSlI BATTERY A DITICAI. CM. 


IDEAL ELECTRODE SET, No. 4 



Price .... . $5.00 

This assortment embraces a comprehensive list of electrodes ineludinu 
those most fnijiu-nily required by the general practitioner, comprising those 
offering csjK'cially good value; these instruments an* particularly suitable 
for applying the galvanic, farmlic and sinusoidal currents ami may Ik* used 
with any of our wall plates or portable batteries. 


EMBRACING 

I Set No. 11.'» (3) Model V Dilating Electuxle*. copper, with stem $1.50 

1 Nn. IKS Goldspolm’s Copper Hall Vaginal Elect rode . ... .75 

1 No 33A Copper Hcctal KMiuile 1.00 

1 No 21 Hard Ruhl>er Insulated Urethral Electrode . . .50 

1 No 107 Haul Uiibhcr Needle Holiler . .75 

3 Hayes’ Bullxuis Pointed Steel Needles .. . .30 

l No. 3 Spongio Pad Elect rode . ... . .60 

I ‘E” Universal Electrode Connector . . .10 


ENCASED IN A SUBSTANTIAL UvVl HERinTE BOX 
SHIPPING WEIGHT, 2 BBS. 



THERAPEUTIST’S ASSORTMENT, No. 5 



Price . $15.00 

This assortment of electrode* has been made up especially for the phy¬ 
sician who contemplates making quite a specialty of Elect rn-Thcnqx'U lira I 
practice, as it embraces a very complete set of instruments, covering almost 
every variety of application. The physician purchasing u Wall Cabinet 
cannot wry well afford to lx* without a complete set of instruments such as 
this, which really opens up the lull capabilities of the apparatus itself. 


COMPRISES 

1 No. 14 Insiiluterl'longue Hate, copper . . . $0.50 

I No. 37 Small Spatula-si tu| sal Eye Electrode, copper.. .50 

I No. 04 Nasal Electrode, copper. . .75 

1 No. KNl CassellxTry’s Bipolar Needle Electrode. 1.00 

I No. 87 Interrupting Handle. .50 

1 No. 33 Disc, medium .20 

1 No. 116 Golrlspolm’s Copper Ball Vaginal Electrode. .75 

I No. 33A Copper Rectal Electrode .. 1.00 

I Set (4) No. IIP Goldsplion’s Copper lnira-uterine Electrode .. .. 3.00 

1 No. 21 Hard ItublxT Insulated Urethral Electrode. .60 

1 Set No. 70 (12) Assorted Olives for above . 1.60 

1 No. GG Hayes’ Abdominal Electrode 1.25 

I No. 107A Needle Holder with magnifying glass . 1.50 

6 Hayes’ Bulbous Pointed Steel Needles. .$0 

I No. 3o Hair Brush Electrode .75 

1 No. 11 Massage Roller 1.00 

I No. 3 Hand Spongio Electrode ... .. . . ,50 

1 “E” Universal Electrode Connector. .10 

CONTAINED IN A NEAT LEATHERETTE CASK 
SHIPPING WEIGHT. 41 LBS. 
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McIntosh hattkky & optical oo. 


THE SELECTION OF ELECTRODES 

I In* physician entering llie of ihlru-llK'ninouiiwi finds flip scire 
tjoli of suitable elect pin lei* a rather nrq>|cxing problem. specially us sonic 
uritri* recommend 1 ii*** of some favorite metal in almost every yoticeiy. 

al»l»* application. Xeiswniigcr is partial to ropjN-r Mji^y ImhU fa'*? to zinc, 
ami Marlin is a strong advocate of platinum. Tin* matter really ivkoIvvs 
•« x«*ir to the question. "Shall tin* |Kirlirtilar elect oh h- I* soluble or insoluble;' 
in otlar word’*. dmll it In- immune or subject to tin* chat ml v tie dcntmipo- 
aitioii whit-li Dike* plan* at tin* positive pole. 

fill. |H»SITI\K POf.Kof the galvanic i-urn'tit li1»rmt«x and attracts tlx 
alums of oxygen and chlorine found in the fluids of the Imdy which attack 
the 11 let id coinpomng the . led rode and if it In- one of the baser metak 
■micIj a* cupper, xinc, or iron, a salt is readily formed; this constituting the 
oxychloride nf tin respective metal. 

Till-. X l.( • A IJ \ U IN >|. r. give* rise to no viicli decomposition us takes 
plaec at the (Misjiive and thcrctorv the metal n-ed is not an imiatrtanl factor; 
altlumgli nickel plnted instrument- utv usually utilized for special applica 
lions with this pole. U-raiis- they do not tarnish or ru*l. 

I Hb 1 Alt \DH ( l. IlllKX’l lias no chemical properties and the metal 
utilized is not an essential item although nickel plating is preferred. 

1111. Si M St >1 DAL Cl nilKA l lays no claim to anv special polar effects 
and a<<oimnodat. s itself to the form of ehrlnale most readily available. 

(Ol’H.K ZA \( AND IRON are tf*ed largely for their antiseptic ami 
list nugcnl pro|M-rlies and the former i< in popular favor at the present -lav 
A nipper electrode is valuable for metallic electrolysis at the positive pole 
and is useful on the negative pole or with the fa rad: c current, 

\I( KI’.L 1*1.A I h.l) I'.t.l'UTKoniCS an- dcdgnrd especially for »ih* with 
the bundle cunvnl or tin- negative pule in galvanism, and should on no account 
In* employed on the punitive pule, as the plating would Ik* stripped- this aKu 
anphes In gold plated needles, for. it wifi Is- recollected, gohl i< subi.ct. to 
11 m- i nut letter ot chlorine. 

Ul.t M K- I IN. PLAIIXI. M AND CAHHOX an- capable of withstanding 
the action of the |H**itivc pol<- king unaffected by either chlorine or oxygen: 
and therefore may In* utilized when* tin* effects of this pole an* .lesired in ni-e. 
when- the application ot metallic salts is not indicated. Platinum is V erv 
«*ostjy and carlnm is brittle ami hard to work, but block fin is more practical 
us the cost is nut prohibitive ami it is easy of adaptation. 

' hil.WI. \\*l> IN' I K \-l I lOltlXK KLI-XTTRODKS nre always 1 h*sI of 
copper, except for faradization or dilating, when nickel plating is preferable. 

Rl-.( I M. lvf.Kf I R()DliS an* usually more desiridilc in eop|M*r. as the 
treatment of hemorrhoids d/maii l* this partieiilar metallic sill. 

\mw)Ml.\AI. l.I.iri'TlODKS are ptvfcntlily composed of a block tin 
plate with a suitable covering. 

I Itl'.llIKAI* KLKITROHKS, it requited solely for the rn.*ntmcht of 
strict ii n*. should he nickel plateil. Imt for tie* treat men I ot gleet and kindred 
ailments copper i> inrlientcd. 

JiYK. i:\lf NlkSI*: \\I) THROAT Kf.mRODKS an* largely called 
lor in copjHT. but in i-iin.s when* the farailic or sinusoidal currents arc to la* 
employed, nickel plating is inon* desirable. 

I-.I’I I. \ f 1 IXl. I -1.1.( XllODK^OK NLiliDl.lLS are usually of steel, as llie 
negative pole is most commonly employed for ibis purpose. 

AS \ Si MMAItY it might In- said lltat cornier is a verv serviceable, all 
round metal, and can nrt*usi<mully be replaces by zinc orimn: but nickel 
plated instrutin-nIs an- in a class of their own, am! are nne.xrcllcd for crHaiti 
s[K-cial applications. 
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INDEX TO ELECTRODE NUMBERS 


No 

t*N«e 

Sit. 


i 

0 

Holler Electrode 

•15 

85 

t.*urve«1 llcs-ml Ui-ctnKie 

88 

1 

t’nlversal HiiiUtlr- . . 

77 

80 

t;n#]ri> \ atriiu'. rg«s*ti«»3v 

. 85 

2 

|»r. lluh|i#U> A«cptic IHs 


87 

llan.Oe with lnterrii|iter 

77 

3 

lluia! SfNMizlo Electrode 

77 

80 

Stotnai h Electrmh- 

81 

-« 

*»r lltihm.lt> .Wjitlr i*4«t 

7K 

Ot 

Hi* ilufh'x Vh-* tn».1<- 

Mi 

G. 

7 ItcctsU Electrode* 

Vs 

02 

Mtilli|ilc N>s,||c lluldcr 

02 

i> 

Vuixtiial KUi'irrali- 

*5 

fKI 

A|nj>toU r .1 polar 1 k-ctnal* 

S4» 

11 

.Mftsnigi- llollur 

tie 

05 

11 \ i i \ 

85 

12 

t'oiiK-iknic Kxirnriui 

1*7 

no 

liisiNTsive Elect rude 


13 

Tomil Ktciinvlc, 

K3 

118 

Dr. Martin's Bliwh Tin 

87 

1-t 

Tongoc Piute 

81 

!MI 

Dr. XirtswaiiKer > Iniru-I.'tvrim, 

87 

IG 

Ctertni* t’up l-'.h-cmele 

80 

tun 

i ■ \ 

Ml 

17 

.Metallic Brush 

8 | 

tot 

Dr. Marlin > Cii|i|M t 

811 

20 

21 1 rrtliral Elect nulcs 

INI 

102 

Trl>> Mi-ct iwk* 

81 

2*. 

loiryni^nl Kl«s*tmile 

83 

tot. 

104-11 Staff and IJUvii . 

Hfl 

2G 

i>iH*h^nne> Points 

81 

llMi 

t^r. (.‘a -IIntiv - X*i*rJU ll**M* r 02 

28 

l.arvnin-ul Wisirmlc 

83 

107. 

107-A Ncfslli lluldets 

03 

20 

Ileatu! t*’o«v|H ronm-rn.r. 

7fi 

108 

N.-cJt. Disc 

02 

30. 

30-A \Vri«t and N- «' tlmrmli-* 

70 

UM» 

Dr. Xrisw*n^ci> \ .uicnc»|c 

01 

31 

K.jr K1octm«le. 

82 

112 

l)r. Turrk> i.:.t nmick- 

84 

32 

Bull r.leeftuite 

81 

113 

Dr. Mclirtdr s (Xuphnju 

$3 

33 

IHsc l-3cctru(1is .. 

si 

t 14 

Magnifying Ola 

04 

34 

K>*c Clip Klcct rode 

82 

115 

Dr. OiK-let > DiUtini: 

87 

35 

Hair Unisti l-.lectrudv 

!Ml 

llfi 

Dr. Oold-|K>lm> VbitiimI 

.85 

37 

Smalt Kye I Jis tnwh 

82 

no 

Dr. (twtds[Mihn> Inint-t'ierlne 

S7 

40 

Metal It unities 

77 

121 

l ulvr-rsnl llolilt r iitxl 1 amp 

02 

4 7 

HoM jiluit-.l Xmstli-ii.. 

t»2 

125 

llliiaiumtor fiiM* 

112 

48 

]>niii>|e Fair 1‘UcciriMU* 

82 

I2C 

Him ell'- PmslMlic |- ll-ct rode 

V. 

.*1) 

Metallic Sntin«l 

00 

PJH 

Iti Holm Masvare KoiUr 

05 

52 

Metallic Foot Plate 

78 

ISO 

Mlts-trn I've Magin-t 

70 

53-A tli'itul KIi-clfiHl< 

K> 

131 

Jolinvai's llyittu-l.il i trie 

80 

•Vi 

1 viptiacrnl K!#s triMk 

M 

132 

Ncwiiiaa's I'urM <1 t o Mind 

01 

50 

Mr la-ini L'nivrrml 1 l»ctnwk 

80 

133 

\t.isuaii^i s Manafving 0la*« 

01 

fill. 

fit Nestle llnlilcrs 

tin 

r:r, 

H**a«l laitup 

•Vi 

rut 

Dr. Iticc'it Kerl.il t-.lertrndv 

so 

137 

lllnminniliiv (Inifit 

01 

til. 

ft."i Hr SJiorp s N’as.,1 

83 

138 

Duuv M i .-_v Krill* r 

05 


In. It:i>r>’ \tvloraiml KlrctiiMk 

70 

130 

Vanaim Pup Mass;, t■ l-Vi tmilc 07 

07 

l)r |*n Iter •'Oil'* HuMnw KevTuI 

88 

141 

Sanitary Hair Hnis| 

00 

fix 

Oiint'il Vu»rt»w.il Khinulr 

85 

142 

Partion Cylinder Elr-cimde. 

. Ofi 

70. 

70-A A*«**ri«sJ Ulhr«. . 

on 

143 

Popp, r Fiituta I-'.k-clnnk* ... 

89 

72 

De|»ihitory Kuns-i*-. .. . 

03 

ill 

Batt^rv llr-tnl !.utnp . 

03 

71 

l.kni’ik- K»i* Hi-i trnrlc.. 

f<2 

145 

lilrs truly tic Wunr Mass* pc Pnp 07 

77 

MlUtttCltlall MleeirtMie. . 

tu 





(C) Jeff Behary 2019 


39 







70 McTNTOSH BATTL2UY & OPTICAL CO. 

ADJUSTABLE CORD TIPS AND UNIVERSAL 
CONNECTORS 



A 


A. McIntosh Adjustable Coni Tips, per pair. $0.12 2c 



ODE 


C. l T ni versa! Coni Tip Connector, to connect coni tip of Posiace 

any Iwttcry with Mclniohh Bn Mery, each. $0.10 2c 

D. Double Connector, for wins* and conU, cncli. .10 2c 

K. I’niversal Fleet rode Connector, It) connect coni tips of 

any buttery with tin* McIntosh I'lcctrotics, each. .10 2c 


DENTAL FORCEPS CONNECTOR 

g 29. For connecting conducting con Is 
" of battery with IK*nl:d Forceps, postage 

I each. $0.25 2 c 

29 

H. l>r. Hertlnian’s Connee- 
tor, for at fuelling con¬ 
ducting coni to sheet IN*»uc» 
metal, each.$0.10 2c 





H2 

II 3 . Dr. Henlman’x Connector, for eotmiTting two con¬ 
ducting conis or for attaching to xheet metal, each .. $0.10 


Postage 

2c 



S. Handy Connector, for connecting adjustable coni tips 

with the elamp form of binding posts, each. . $0.10 2c 
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McIntosh iiaitkky a- opticai, cx». 


77 


HANDLES AND SPONGE ELECTRODES 


I. 



Vnivprsil Hnmlkw. wit li Sponcni-crivi'tvd JXws. pi"rp:iir 
Spoil (jin Jlistn, |n*r pair 

Sponge UiiVM. per pair... - 

I'liiviTNil Handles, with Set Screw, per pair. 


Pontage 

$0.60 7 c 

.26 3c 

.30 3c 

.36 6 c 




3. Spongio-covercd Klirlnull*, insulated with soft rub¬ 
ber for get lent I application with tin* hand $0.60 

3A. Sponge-covered Fleet rode . . • »T6 


Post age 

6c 

6c 
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M.IXTOSM BATTEBY ft OH ICAI. (1> 


PAD ELECTRODES 



Hiww 1 

i. Dr. lltibh^Il H ,wpii< p«il KU-rirotlt-. with Inns humll<- S|..»f> l.»c 

Till- vvt y pnu'tlrul form «:t i-Wi-truO*- ultiT« »'«•• important sMUmitnjn- of icrrnu-i 
uw|N<i ilin i uny oiliit loim o| iukI rlroinwlr, It u fur mure ilnml> tiud •sAnii.ir) 
than t hr onllour.v #|jOit*.*i* vk*im<li 4; it l»y in«t.u;il\ IiUmI with » tun > ovrrm*.' 
of yuuxe or otlu r iimrrrt.il lor eflfli m<li\i<lual «•»•*«. I'h« tlm* A »* ln-i ig\i*r*| with 
u U>vr oi irim/e H. *Ii«t whirl* ti Is ilia pi «1 nnl 'iimotln <1 mil l»\ m-miii; it lhiniji;h 
llir rim: 1'. wlirit 'l 1 hamlk t* mM rlnnipr.1 into |*o-<uor on fir t«;irk «if tin* (•ml it- 
in 0 Tin <li<- I* I out il’ilns In -1m m« irr nn«l I*. nitnrh.il to i Ion: Ii.hmIU iiioiilutifl 
with Irani rtilthvr, uuku v .. tuo-»t ‘vilinbl** applimii. lor 'pnnil uppli* uiion. 



I*»»»tsigi* 

Dr. I|'ililii*||\ A'•fill. D|m* Isliit ithIi. with uiu\ ■ r.-:il Inu H Hr SH..14I .‘Jl* 

l*rir«*. per jwlr . l.oo Hr 

Dili oIm-i ifkli* |> iiMiatriK'li^i on On* «uitir pUn n*. tin iti»tnnn> *n alanv ili-rrri>»«-«!• 
Inn -in tin ilw |. miM h Miiallrr iw rim: i« nroi**Miry to i4iu|m* t!n- |m«>. till* cun he* 
‘loin* h.v I hr hMinl. Till* tt;>ln.rncrit will to* wrlr*oiurtl tilt \ *i< ;.i ii i who appreciate 
tin* Importance of perfect i-lranlim*.* hi -|rival application. 



o2. Metallic Knot Plan* 


I'oitue** 

so. 2.1 i;tc 
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PAD ELECTRODES 



Tin* instrument is of nn oval shape. measuring .» x 1»> inches. When in 
se it is intended to lie covered with a layer of moist nhsorlient rollon, or 
tlier pad material. 

The illustrations give some idea of many diverse forms into which this 
loetmde run l»e readily molded by the hand; and many others will suggest 
liomsclvcs to the mind of the operator. 

Figure A shows a flat formation for surfaee application. 

Figure II illustrates u semi-evlimlrieul sltafx* suitable for neck, arm or leg. 

Figure (' set* forth a rornucopia shape useful iu scrotal or l»rru*t ireatment. 

Figure* I) is a tubular or cylindrieal formation adaptable in a variety of 

SI’S. 

Figure E shows the electrode molded to eonfonn to the curves of the 
bdomen. 

With Galvanic, Faradie and Sinusoidal Currents it makes a convenient 
hdominal pad and is equally useful for a multitude of general applications 
iid special purposes. 

With Static Currents it jkjskcsscn a similarly wide range of adaptability 
ud is peculiarly suitable iu conjunction with the Morton Wave or Static 
urging Current. 
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ELECTRODES for muscular faradization 



1*11*1 nut* 

$0.20 3c 



26. Duehenlie's Metallic Point*, jier pair 


Postage 

$1.00 3c 


17. 




22 33 I’istiip: 

32. lloll Klectiixli.* $0 - 30 4c 

33. l)wc Klwtrodf*, Ibitt'cwli... - 20 2c 



42 







EYE AND EAR ELECTRODES 


NASAL AND LARYNGEAL ELECTRODES 


Part U Si* 


ikIi 1 . irn-liuiin^ utm lianl 
r S|>i‘4‘iiJi!ui . 

‘I of four hanl nil>i*r 




IWupf 


Pnnlnjri- 

•10 c 


•IS. liotiWt- I-jir Electnull-, insulated 


Posiuia* 


~ * iNnihK- Kvr Sporim* Klorfrodo. n.ljn-j.il.lc 
•11. Kyo Cup Klwtnxlc . 


1’oAtaito 


Po«tatr» 


'17 Small Kjy Kirch ode, topper 
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MirIXTOSlI H.VITBKY A* OPTICAL CO. 


81 

ESOPHAGEAL AND STOMACH ELECTRODES 



Pcwfag** 

6.Y Esophageal Klcfimilc, complete $2.50 9c 

This Hlccfnuli* has :i spiral inside, N verv flexible ami i* insulated with 
soft rubber. It 1* 21 incite* in length, ttiul is furnished with hair metal nlivi^, 
sixes l, ; him! J indie* in diameter. whtrh screw firmly on the* distal end. 



Postage 

SO ll l.l.rlioil. $2.00 6c 

For lie- application of CalvutiiHii or I nrrulimit withilt the Stomach or 
Kertum. This is a very flexible Fleet ntde, insulated with very smooth 
colon tula*, the olive point l .ring •»( hard rubber with |*rforatinu.*, »o that the 
current only comes in contact with tlie mucous surface through an aqueous 
iiieihum previously injected. 
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McIntosh isattkky & omr.vi, co. 


NS 


VAGINAL ELECTRODES 


<3^ 


Pitot nice 

!). Vaginal KkftnMkv nickel plated $0.60 7c 




68 

68. Curved Vaginal I'Jectmde. nickel plat is I, insulated 


PostuCe 

$1.26 7c 




110. (ioldspnhn** Copper Hall Vaginal Meet rode $0.76 

1IGA. f.iohbpohti’s Cat bon Hall Vaginal Fleet rode 1.26 

11011, Zinc Ball Vaginal Fleet rode, for xine-merrury 

amalgam niluplionsjs. 1.00 


Pustaije 

6c 

5c 

6c 



95. Xeiswunger’* Vaginal Cataphoric Klee!rode. $2.60 9c 

It consist* of a perfonited copper ball, mounted on an insulated tulie, 
fittnl with ttoxxlc and coni tip comu'ction. alTonling a means of applying the 
oxy-clilori«lc ol copper together with a cataphoric dosage of a desired medi¬ 
cament. 
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McIntosh hatteky & optical cu. 



III. (.’ti])^sli:i|M<({ l!!rrini.|, for I'iitiik, mi insulated sfufl $1.60 6t 



01. Fiu llujjli’* CnpffcT Miilroilr fnr treating Pointer 

rnwiiiihnf llic In’ ini'lallii' riH'indv^ $1.26 6c 



«= ' a —— 

104 posiaei> 

101. Staff and Co|>|«*r Olives for mcinllie vkvlmlyfls.. $2.50 7c 

HM li. Staff ami Zinc Olives, for /inr-mm-ury amalgam 

«*uiaplion>i> 2 50 7c 



101 


101. Hr. Marlin’* Ifctiililc Copper Ini r.i-ri. rinr Fleet rode*. p osf!l 

per set of two. iiirlmlitiK muff* . $2.00 20c 

IVirv. one only, includin'! muff 1.00 10c 

Small dxo H and .mini; Ian!** s/o 7 and lOtiitn. 


I 
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Mc;IN*TOSII RVITRKY iV OITII'M. CO. 




7. Rectal Electrode, insulated with pnlislted buhl nil>- 
bcr, nickel plated. 


I'UilUjte 


«>>A. CopfHT lteetul 
KIci'tnNli*, for hem- 
orrhoiiU.... 


Post use 


Postage 


85. Curved Rectal Electronic 



fi7. Or. Patterson’* Hollow Rectal Electrode. $1.76 6c 

This* consists of ;i perforated copper Imlb, containing ji hollow chamber 
attached loan insulated llllx* with cord lip socket ami no/./lo. When in Use 
tin* chamlx-r can he parked with moist eotton. thus hastening the action of 
(ho metallic electrolysis; a covering of (loldlmitcr’x skin being usually 
employed. 


A GOOD LUBRICANT FOR ELECTRODES 

l)r. C. S. Xei*wanger of Chicago, tin* eminent electro-therapeutist. ivcnni- 
mends the following as a most satisfactory lubricant and one tluit docs not 
interfere with the action of tlie current: 

Take I or,, of the lx»*t while gum tragicanlh. put into a quart mason jar 
and add I pint of water and I pint of glyco-lhymoline, or any otluT anti¬ 
septic solution; let staml until trugicanth is dissolved. 
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120. W. Ilo wen Prostnfic Electrode. 


I'asl UtiO 

$3.00 7c 



03 . Dr. Ilkv's lmprmv'l IUv«»l ElcolniJr 

For w in Mlliitg po.tun* with •Static Xirgm* ( unviil. 


iNttllUTC 

00 6e 


143. Copper Fistula KUwIroilr . 


Post ace 

. $0.60 3c 
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URETHRAL ELECTRODES 


-■0. S[iin,l I’ N xiiiii- c 




iitMilalH 


ilMllltltClJ 


A«4iriv«l oii< 
1*1 1.1 it-1 mitt* 


Mfiittttr nii kil-jil.tii-'l 




Omfo l iiMurv ICk<<*tro*tc r u „. 

..JW&MftSi - * 
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MdNTUSH UATTKIIY A: OPTICA!. CO. 1M 

URETHRAL ELECTRODES 



132. Ni'Wiiwn’s(\n visl Vrotliml rjci'lrmlrs. sixi** 12. I.}, IK. lwiasr 


21. 21 ami 2S. I'niii'li. «*cioii $1.00 8c 

Sol of *ix, iu iilii'li-limsl rn*c 7.60 20c 

TI»»*o KIitIi'ihIi’s miv tiKitli* willi tin* lutr*l rttlib«.*r inmtlalioii. vulcajiiml 
onto lI h* nirlal «trin, lint* unanlin^ against all tlatigrr IttHii M’|>tir |Mii«imins> 



HKI. \otstva tiger's Cataphoric bVilnkb tor making uppli 
cations to the pmstatir urethra. -v» shown in rut 

$1.00 

I'o%t*»Ur 

8c 

100 A. NVinniinp'rs Cataphoric Klrrtrmlr, with prrlora 

1 iotis covering length of stem 

1.25 

8c 



109 

109. WiwangiT** Ynnroci*!*' I*!lc*<*l ittmIi-* 


$ 1.00 


hMlKC 

3c 
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McINTOSH battery a OPTICAL CO. 


93 


NEEDLE HOLDERS FOR ELECTROLYSIS 



60 


60. Hurd Rubber Needle Holder . $0.76 2c 

^ sr _5? 

i hi I —m 

61 

61. 11:ml HiiIiIht XinvIIo Holder, with Intrmiptrr. $1.00 3c 


107. Ilm 



107 A 


PoMace 

107A. Ncctlk’ Holder will* Magnifying Dlass. $1.60 3c 

A now and convenient device for iw in epilation. 1‘lie n»*edle holder 
will n-eeive any size needle, while tlie lens may la* adjusted to live proper 
fiii‘u> by means of the sliding sleeve on which it is mounted. 




Pihlaji' 

72. Depilatory Fnrwps ... .. $0.40 2c 


NEEDLES FOR EPILATION 


Posl a ne¬ 
sted broaches (sdiarp) each. $0.06 2c 

Steel broaches (sharp) per dozen. -60 2c 

Have**' l)itllMHis-poiiiti*d steel needle*, eaeh . . .10 2c 

Hayes* I Milhous-pointed steel needles, per doxeii 1.00 2c 
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MclNTOSir li.VITliRV & OPTICAL CO 


Mi-IXTOSH ItATTKKY OPTIC \l. CO. 


EPILATION ACCESSORIES 



133 


In the operation fur tli*» removal of 
xupcrituuih hair by electrolysi*, a good 
magnifying gins'. is an essential requisite, 
ami a* it is a mutter of great ineonwniemv 
lo uw tlie ordinary glass (Iwlh hand-* being 
already employed with needle ami (om-p?.) 
the nltovc litis Im-tii devised. It is light and 
convenient, ami an lie iukhI on the head of 
the operator nr patient, living pmviileil 
with two joints, it is easily atnl quickly ml 
justed ami the final distance lieing five 
indie*, allows of ample working room lx*- 
Iween the glass uiul seat of ofteralioti. 

Pustutsc 


IXi. NViswaniter’* Magnifying (Ila<s 


$1.60 6c 



i‘outage 



2 


An excellent assortment of nw.'jwarii'* for electrolysis, including hard 
rulils i needle holder, magnifying glas«. loreepr. six Mayes* bulbous-pointed 
steel neislles and two steel hmcielie*. Postage 

No. 2 Xccdk* Case ... $3.75 8c 


9 .» 



MASSAGE ROLLERS 


O Roller Ri etro*li- of hard rubier. with metallic points 
for muscular (tintdilation, fiMed with universal hard 

nil liter handle, with iwtemiplcr. • 

O- Universal h:irtl mhher handle with interrupter, only 


Pwougu 


Post ace 


11. Massage Roller, nickel plated, elwinoU-eovcrcd 


Pnslngv 

$2.00 10c 
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Mcivrosii rattkky * ornr.\L co 


MrINTOSII RATTKRY A omCAI. C*>. 


•>Q 


!W 


McIntosh domicile battery 



Price ........ . 85.00 

W« Illustrate ulm\r a wry re-at uii>l ullOKrllM-f new destini in ^ Dry (‘••II FAradiv 
Huttcrv, itfinially co Itoinr uw: it ill be found wry popular with physician* 

who tti-li to provide nuticnls with a suitable buttery IiiumiiihIi u* It hus lutll ilevhnl 
to meet till*'*' especial rct|llirctm-llU. 

'hie (‘oil i* of an clniu.'atcd (orm and U of very suh»taulial construction and unite 
pretty In dcsiirn. Ii Ini'* Imtli Primary ami Secondary windings, (rum which tuny he 
obtained either Primary. Secomlury or Combined Primary and Smmlaiy Current)*, 
all of whlrli may he graduati*! iiotn low t«»i. mi.ik to (nil intensity t*y unlidrawim: I tie 
'Inline shield, the pnlari*y **eln« indicated on the metal name plate in front ot 
the htmling poet*: and tin 1 rate of vibration t*eiui* adjusted by luniinc the mille.l thumb 
screw which t> in nititmi with the \ibrutor 'jirlne. 

The Switch iisihI to Mart the cull is so placed that the box mnoot lie dosed until 
tnrind otT. nor ran it l»e acndcnully t timed on by u sodden jar In transit, u precaution 
which |Mre\etits the yell from beim* mu down unawares. 

The m*s" l< of oak. in dark Old Enc'.t'h finish. uicavnrinc s; x 7i x :tj Itirlte*. and 
a compartment for electrodes t% prowled in the Ini. the footplate fomiim; a cover for 
this section. 

Pie nil iisrtl is the standard star. -'i x tt indie*. makintr it un nm matter tt» obtain 
renewals In any city tir town, or. in tact, m the most rctunie hamlet With ordmurv 
Use in domestic apple a I ion the eHI should lust for alwinf »ix month' 


1.1ST OK ATTACHMENTS Fl'ltNISIIKR WITH BATTERY 

1 I'air Conductimr Cords (two colors'. 

I Pali N«i. 10 Nickeled Tubular Metal Handles. 

I Pair No ] Wooden Handles no hold .Hpomrio Dims*. 

I Pair Spumjto Discs, 
t Nirk*les| Fool Jin If. 

I Pamphlet of Instructions. 

For prices nf cells, for renewal, nv p. 2.Y 

SHIPPING WEIGHT. 9 Ml*. 


! 



McIntosh masseuse battery 



Price, complete . $6.76 

The outfit illustrated above ia one especially suited to the requirement* 
of hair-dresser* and dermal olo^isi* who iknin* si Imttery with n complete -as 
of appliances for facial uml scalp application, atnl makes a valuable addition 
to the equipment of a bonuty |wrlor. 

The hattery i* similar t«» the '‘Domicile." i*l»owti oil opposite page, dilTcr- 
itif! only in the iiiitnlicr of iicci-ssoriw fumi-sln'd. 

I.IST OF ATTACHMENTS 1 TKNISHKD 

1 I’air Conduct inji Cord* (2 colors). 

I hiir N’«». 10 Nickeled Tubular Mel a l Hand! > 

I No. 1 WoinIcii Ha mile with Spongio Ihsc. 

I No. II MitNciiijce Holler Kltflnale. 

I No 150 Wrist Sponge I'Ji'ctnale. 

I No. .*io Hair Hrusli Eleetrinle. 

I Nickeled Find Hale, 
t Pamphlet of Instruction*, 
l or port** of cell* for renewal, «tv pup* 2«>. 

Sill 1 * 1*1 Nfl W KID I IT. 10 I.HS 
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lot) McIntosh battery a optical co. 

McIntosh No. 44 massage battery 



Price, complete $7.60 

Tlu* dill lit roii'isi* Ml I McIntosh No. 41 l':« r3««li«* Battery, 1 pair Con¬ 
ducting ConB. I pair Metal IIkikIIik. I No. I Handle ami Spongio Disc. I No. 
:«> Wrist MiTtrorie, I No. Ho Hair Brush. anil I No. II NLtwigi 1 Holler. 

The Buttery is -oippli«-«l with I wo No. I Columbia Pry Cell*, vvliieli. with 
ordinary use, will Iasi from six to nine months. 

'litis out to is especially designi^l for Massetirs who wish to apply elec¬ 
tricity in Shum|MKi and Mas-sage of the Heat I and Fare. 

Fleetrie Massage afl’onU a pleasant and sun? reliet* for headache, neu¬ 
ralgia mid nervous fatigue; it tones up the muscles and nerve centers, acting 
:is n tonic to the entire system. 

Full iuslmrtion*accompany ejteli outfit. 

For prices of celL for renewal, are page 2.*». 

SHI ITl NC. WEKillT. 9 LBS. 



.MrINTOSH HAITKItY & OPTI CAL Cl ). 

McINTOSH ELECTROLYSIS BATTERY 



$12.00 

•rice, complete 

mWFVIl'NT |H>RTABLE BATTKRY FOR I SK IN REMOVAL OF 
3 n*EHKLCOl SHAIR AXH OTHER FACIAL ULKMISHES. 

The ,i lIW f,.ailin'- whirl. an- cunairfamt l.y mmt ,lrrmaiotai-l- m «br 

I'll'!'lion of a hnllrry ami.til t«r llii- daw of work arc. in tliwr n--p.ali i 

mm.rlanc : nlinliilily, simpli. ily ami pnrlahihty. 

In •ti'-icnini: the Imtlcry -howl. in thr nreompunying illnstralioi. all f 

V n'mpari.m-n. in pn.vi.tal within .In- «.-<• lor all »<M-,«,.ry vl.-clro.ta,, 
•orris, etc, 

iii complete orn i r includes the foli/aving 

AOCISiSDRIES 

1 Pair Coiulnctinit Cor.lv I -Vo. <»> Nn-llo Ibihta; 0 UnW Xwdta*: 2 
a, -1 ilfflffir No. 72 1 .Masnifying < I." N " 3 „ ,,n 

SmnJo Kta.ro,I.-: i IV,r No. 1 jinn. 11- ami Hp-W ' «W 

Klia-llicitv in l-'m-ial Wound..*.-. 

K.ir price* of ta-ll- for renewal. *-»• page 2.7. 

SHIPPING WEIGHT, 11 LBS. 
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10*2 Mcl.VTOSIl BATTKIIY A OPTICAL CO. 

McIntosh h dry cell combined galvanic 

AND FARADIC BATTERY 



Price, including Conducting Con Is. rnivi'Mil Handles and Sponpo 

Disc* $17.50 

This huh desirable Oalvanie and Farudic Battery i* pro- 

with (niuliTn Xu. I Columbia Dry Cell*: Iwclve in iIm* galvanic portion 
ami two iimiiuvIiiI Id the (‘nil. 

Tin* galvanic cells am connected In a rrll selector switch which a fiord* 
rout ml ol the mm'ill. Tlu* gi '.vaiiie ciirtvnt i* of sulficicnt strength to trval 
any cast* where a mild cur mil is indicated: it furnishes ample current for 
I lie removal of su|>crfluou.* hair and all blemishes. such a- moles, warts, 
naevi, etc Tile plvuiiic current may also In- used for lighting diagnostic 
lamps The galvanic and far.idic curmit« can lie combined if desirulilc. 

I'lie fanidic coil gives a perfectly regulated faradie rtirrcnl of variable 
intensity. An ‘"on" and "ol7" switch place* (lie coil in action Another 
switch permits of the selection of either primary or secondary' current. The 
cells of this finitely should last six months or a your. They are mtnuftcri in 
a wry .limjile manner, so iliat it is the work of but a few moments to replace 
1 liem when necessary. The Inal I cry is pul up in a plushdiiicd. momceo- 
cov»*ns| ca*e. which i- fitted with a leather handle A large compartment 
for conducting cord*. electrode*. etc., is provided in tin* lid. 

For prices ol cell* for renewal. ftec page Jo. 

siumxc wt.kuit. w i.ns. 
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MctNTosa i*.vrrmiy & oiticai. cv. _ 

McINTOSH 14 DRY CELL E. & M. BATTERY 


• i . * 22 - 60 

Price, complete 

IV -,ln>v.- ill.isln.linn portrays 'hit Uitl.ry 4n«n ui nw- 

arranp .l ns .... .I. rln^yw* nttH '.ui-u^r .fit. Ilw ral'nnw- .n'm-nl w f 

nrvm.ll. iu .Hrfori.i :.tiv tn-.iltn.nl in i-l.'.-t ml.-v ..I farm! Mm 

M® urirmuXh.,,^rH,.- l»ir Hv .... svl.--.nr il,.- *'rr.m.l, 

of il..- inm-nt ran In* .s-rfis-tly ...nlnmnl. . . . , . .-. .... 

Tin- Mu^iiRR Hutlvry is most .-jitiph-.v in ns :,|.,h.i"Iiih nts. IIm n r 
mil .x-i-iin-il iron, the .-...I is of II..- ..tost |.I.-:.-.i.i ntii.li.MBV.iiK , 

tisxn.s. \vl,.-n-v.-r ..|.|.li.-.l- Tin- h:,lt.-rv .s imi UP >;> « ,J' ' "' 

covrn-l .....I l.it. -l will.n.rry,mi A I-' •>* - •»'■ .. 

is provi.l.-.l in I he li.l for I lie mii.liirli.ig eon In nml in«tmtm m». 

foil EUif.THOI.Y8IS M.WH.M.K 

I llnnl ll.tt.ln r No.-.lie llol.hr. I pair C..i..|.i.'1i"g *'"r-ls. . .. 

I "v s HiiIImmis l-toim.-l I pur Nm 1 ' ..... nstl \\.«-l Hnn.lU-n. 

. iS|v»S&w 

li.e Hand S|H.i.g»o Fleet mde I V; J) M Roll. r. 

I No. ;i.*» Hair Itriidi Fleet rude. 

For prices of cells lor renewal. sec page -•’» 

Sill HIM Mi MVF.IDll 1 21 l.ltS 
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'.21 _ McIntos h battery a optical co. 

McIntosh “simplified” 27 dry cell gal¬ 
vanic AND FARADIC BATTERY 



1 ’ ri IH 9 £""" li " e °"“»S 'I an.l Spnngio 

.... , $25.00 

Lu-qirntr. f„ r " 

lo'irtifii Dry {VII t'lHulaiiml Ikifii-rv illLL., i ” 1 r to llic 

win, twniv^vn, x„ 1 ' 'r'i 1 m..i ■» «>,„! 

m 'IrjSL'T" ?T“ "I" 1 f»r iWSK 11 1,,|! 

<vll- from ^ '. •>' «ol«t 

an index to tfie strength of « urn-nt * */• /?'’*** >y«*i| serving as 

im inlcrmplinn of lli.. calvooio , " ,, ’ rn !l""'« km I^nnit- of 

noMic puipmni. * «PW«Uy f„ r ,|j a? _ 

v ,h ■' •>< 

«l.<- slr,.„Blh of ^In'louUvnT L ,7 f." cm ,,,, 

from II... Imnl„i^ to ,o,T. ,,rc ob, *»>«l 

llu* l»utlory oilers a very with* ntrice of work »- it 

iwlvaine current of Miffirienl inf.-iisitv rn .,1.. . 1 " m,s a constant 

.I*-'I slulo 

h “* - 

SHIPPING WEIGHT, 35 LBS. 


MdNTOSH BATTERY & OPTICAL CO. 10; 

McIntosh “elaborate” 27 dry cell gal¬ 
vanic AND FARADIC BATTERY 



Price, including Conducting Con be, Urn venial Handle* and Spongto 

Discs. . $35.00 

The* illustration i4iow a companion battery to the' one |a»rtrayed on 
opposite pap*, differing, however, with rrgiiwl to the control and measure¬ 
ment of the* galvanic* current. The* galvanic current ix obtained from twenty- 
five* No. I Columbia dry roll# connected iti *crit*x, emitrolled by the Marl.aguit 
Wire rheostat and measured by the McIntosh improved inilliaiu|>en*meter. 
scale reading O-I.K), and nbtuilK*d from the binding post* faring the ineter. 
An “on*’ and “ofT” switch permit* of tlu* meter Iicing removed from the cir¬ 
cuit when it is desirable to light diagnostic* lumps of large capacity. 

The fanidie coil is similar to the one described on the preerding page, 
being operated by two cells; the current obtained therefrom i* brought like- 
wiso to a separate set of binding poMs. 

The greatly simplified ay stem of wiring arrived at by connecting the gal- 
vanie and fanidie circuit* independently, adds givutly to the immunity 
from short circuit to the cell*, and also permits of th • gulvitnic and fanidie 
currents being combined in a very Minnie and convenient manner. 

This Uittery affords a galvanic e*urn*nt of great adaptability, a primary 
fanidie current, a sc •cone Jury far.ntic current, a galvauo-fantdie current, and a 
eurrent to light diagnostic* hmt|)n. 

The outfit is finished in the- same general style as the one shown on fore¬ 
going page, and is likewise put up in a weathered oak case of the sjitne dimen- 
winx 

For prices of evil* for renewal, see page 25. 

81II1TIXG WEIGHT, 3i> LI IS. 
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. McIntosh H.vi ri:u\ ft on iuai. < o 

McIntosh “universal** 45 dry cell com¬ 
bined GALVANIC AND FARADIC BATTERY 



Pri«v, complete. including conducting cord*. universal handles, 

HjMHigio discs and riinvnl lap with cord $50.00 

A wry powerful and complete physicians’ |>or table battery. embracing 

No. 4 toliiiiibia dry irllx in the galvanic portion and two in the faradic 
section. The Uiiterv plale is a highly poli'la-d enameled dale luxe upon 
«l«ieh is mounted the MacUgun W'ltr Rheostat Mel modi Improved Mil- 
liatn|MTeineirr. reading it to UK), a Faradic Coil with Singing Itlieotouic and 
•Slow Vibrator and a I’olc (Ininner, together with other necessary switches 
and binding |nm|x. 

For ollhv uy- it ran lie connected with the lit) volt direct light ini; current. 
tint.-* preserving the life of (be cell*. Flur following currents are obtainable: 
(talvanir current. Primary Kim die current. Seeomhry Fanidie current and 
current to light Diagnostic Lamps. 

The battery i< pul up in a handsome quarter sawed goldeii oak i*ase. 
measuring 1)1 \ II v Is inches, and is furnished with carrying strap. The 
• aillit will give service for eight monili- to a year without iceharging. The 
cells can In* readily ivium^l and new ones replaced wititmit necessitating 
the return of the lottery to us. 

l ull instruction* for o|>cmiiiig and renewing aeenin|ieiuy eaeli battery. 

For price* of cells for renewal, sen |Mge •>,». 

suiPPiXc; WFdcillT. (»;. lbs. 



MeINTnsil IIATTKKY ft OPTICU. (XL HIT 

McIntosh high tension faradic battery 



Price. including Conducting Cords. Universal Handle*. Spougio Discs 

and Series Current Tap. with cord $25.00 

Tim illustration pictures a |>erfertcd form of physicians’ jam able fanidie 
battery, eipiipjxd with all of the In test device* known in the Im*|«| of prac¬ 
tical fnnidism. Tim faradic mil consists of 230 f«*et of No. 20 wire m the 
primary, and I ..">00 feet of No. 30 win* in the scromlnrv; the latter heiug tup|»eil 
at 1,300 and il.000 fret n*s|mctivHy, tint* permitting of the selection of a 
greater or lesser length of wire. 

*1 he Singing Kheolonic or “riblmii vibr.itor" on the one baud, and the 
Slow Vibrator oil the other. |>criiiil of the use of » grv.it variety of vibra¬ 
tion*; in tael, affording the lull range of fanidie application. The coil is ener¬ 
gized by three dry n*IU of standard size, 2J \ ti itichc*. or. for office use, it 
may Is- connected with either the direct or alternating current of I HI volts, 
thus preserving the life of th»* cell*. 

The much lauded high tension lanidie current from a long, fine wire sec¬ 
ondary coil, actuated by ail interrupter of exceedingly rapid vibration sailed 
for producing local anaesthesia, as well a* the slowly interrupted current 
from a short, coarse wire primary, adapted to muscular treatment, are offered 
by this appanitus; all of these current* living controlled perfectly by the 
Mai l_ig.iti Win* Rheostat. 

The accessories of the lx it lory are mounted on a neat Mark enameled 
slate base and contained in a handsome quarter sawed golden oak case. 

For price* of cells for ntirwal, see |xige 23. 

SHIPPING WKItiHT, .K) LRS. 
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MclNTOSH BATTRRY Sc OPTICAL CO. 


100 


10.H MclNTOSH BATTERY A OrriOAl. l’l> 


MclNTOSH COMBINED GALVANIC AND 
FARADIC FLUID BATTERY 

Till* Ilallwy i* constructed mi an improved plan. Tlu* zinc* and cnrlmti 
plate* are arranged in couple* and *cr»tn ly clamped to Iwrd-ruhlicr plate* 
kith timinlHt’icwK. Tim* any of (lie couple* cun be removed bv simply 
loosening a acivw. The thuml>-:<ercws an* u!*o iimnI lor binding posts. By 
this ituiutter of connecting the plate* an* brought nearer together than in any 
other battery, (hits giving less internal n*i4at:«ttn*. The cell* an* made in 
section* of six and a drip-cup, coiiijkimhI of otic solid piece of hard rublter. 
Hv this arrangement one section can bo handled, emptied and cleaned a* 
easily and quickly a* one ceil. It also prevents the liquid from running 
bvtwirn the cells, a* i* the ruse when single cells an* until, and danger ol 
breaking, a* i* the m*c with gins* cell*. The drip-cup on tike side of each 
section of ci’lls is to tvccive the zinc and carbon plates when removed from I lie 
tvll*. We control the mamtfactun* of these cells and cuivfiillv tost them 
with acid the same strength a* buttery fluid. By this test we know that 
every cell is perfect la-fore it leaves the factory. 



Fig. 1 Tig. 2 


Fig. 1 show* the luird-rtthltcr plate of a section (on the under-surface of 
which i* cemented a sheet of -sift vulcanizml rul>l>er) and landing posts which 
projivt through the lined and soft rubber and screw into the brass picccit 
holding the zinc and enrhon couples. The niblvr plate on which the couple* 
an* clamped projects over on one side enough to rover the cells when tin* 
zinc and cnrlkon plates an* place* 1 in the drip-cups. When the evils are not in 
use. and the lid of tin* buttery box i* closed, it pres.*** ou the spring handlo 
of tin* section (Fig. 1) ami holds tin* .-oft rubber firmly over the cell* and 
drip-cup. By this arrangement the hydru.-tat is made water-tight. 

Fig. 2 shows a section of six cells and a drip-cup, made of one piece of 
iuird vulenni/ed rubber. The drip-cup is to receive the zinc and carbon 
couples when not in use. 

By menus of the bifurcated conducting cord fitrtiislwd with tin* battery it 
is passible to select sis uuiuy cell* ns arc ilmnnl, adding one after another, 
without shock or discomfort, until the proper strength is obtained. 


MclNTOSH COMBINED GALVANIC AND 
FARADIC FLUID BATTERY 

Hie electrolyte use*! In tilt* battery I* a compound combi in cr of the following 
[ Ingredients: Sulphuric met commercial: 3 fluid oz.; Powd. ItirliromntP of Potash. 

1 2 «»*.: Water, 10 thdd oz.; llhuljdiate of Mercury. 2 drachm*. Tlie llistdpirate of Mer¬ 
cury i* lir»t ilUsotvinl in water, after which the llichrotiutc of I’otarit Is added. and 
when nil t* dissolved the vulphurP achl i* poured in. Ttic liquid stionUt In* nttowist 
to coot liclorv using It. lo avoid injuring the battery. 

When freshly charged, each o il of tills battery yield* an K. M. !■'. of two volts, 
and when pul to roti-ldcrabh ti-age It still give- about one and threc-fourths; thus, a 
I 12-s-Hl Imttcr.v afTord* from 21 to 28 volt*, an Ift-cdl battery twtwrcn 32 and 36 vnlt*. 
[ amt 1 )(•• 2t-4'cll size n voltage of from -12 to 48. 

Tliis Xuic-C’arhoii |ti> liromatc Mattery Is c-|M cially well adapt**] to he used In 
f the country, and in localities remote from large cities, owing to the case with which 

i the lanttery can be recharged, as the rhciiitrat* euu be obtained at almost any drug 

store, while sine elements can he kepi on baud utmost Indefinitely. 



An extra rcll of large -lac Is added to tin- t'oinblrpil Mattery for the purpose of 
running tlu- Faradn foil dig. 3>. lids extra cell gives sufficient power for the f,incite 
current, and tuc niuntor i* riot obliged to nmuril amt cxlwtwt the current from tlic 
galvanic rvlls. If grcuter sirmeth M ever needed in mt emergency than the exit* nil 
gives, the galvanic cells euu be romnctwl with the coil. The Karudic foil dig. 4 • Is 
securely fastemsl on a plate of polished hard ruldN-r, wltlrii serve* for a row to ihc 
lure*- cell and drip-cop and to hold the dement*. Soft rubber Is cemented on the under 
*ldc of this plate, which U securely elampeil over lire cell nud drip-cup, when tin* lid 
of tin- battery Imjx is cltwl fiy in* an* of pressure on I lie spring fastened on the coil. 

The Fa radii* (Ml is wound with special n*fcn*t»re i«> tit** pro] met ion of win* iimsI in 
the primary and secondary whalings so as to give a pb-a-mni 'hough (towcrful cur¬ 
rent, which is free from the sharp, stinging sensation cxf**rlctir»**l with sn many but¬ 
teries having colls made to give a current of great intensity without regard to ipuiutit.v. 
Fateh laittery f* furnished with tin aluminmn electrode ho\. which is placed In the ltd 
of tlu* ca»<*. A puir of Conducting Corib*. fnitersal llumlb-s and r-ponglo Discs adiNit- 
[m riies each hut ten*. 

These batteries a tv so simple of construction that anyone can cosily o|»cmte tbeni, 
with the printed iustrurtloiui furtu-licd. All parts of this*- butteries are made Inter- 
rhungeable, so tliut in roar any jwrr Is broken, a duplicate can la* obtained and put in 
place without difficulty. 
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no MrlXTOSlt n.VITEUV A- OITIPAI. CO. 


McINTOSH GALVANIC FLUID BATTERIES 



12 Cell Size 

sitlppinir Wi-iglii 

Mrlntnslt fi (Ml (lalvanic Fluid Matters $10.00 12 ||>s. 

Dimensions: 7 inch** lung. S', incite* \vi« 1«* and 
71 inches high. 

Mdnjtwli 12 CVU (lalvanic Fluid Mattery 16.00 IK Mis. 

Dimension*; 10,' inch** long, K| indie* wide t iu«l 
7J inches high. 

McIntosh IS (Ml (in I van ie Fluid Mattery 20.00 21 II*. 

Dimensions* 11} inches long, K} indies wide mid 
7} incite* high. 

Meint<»sh 24 (Ml flnlcnnie Fluid Mattery . 26.00 Hull* 

Dimensions: IS* indie* Inns. *1 ilicli** wide mid 
7} indie* high. 

‘Hw? illiiKlmtinn 'limvs our (lalvanic Fluid Mattery. the 12 cell These 
Imltrrinf am all put up in finely finished. polished Mack walnut cases. Tin* 
niHul work in bright nickel finish tirnkn :i beautiful contrast with tin* po|- 
isfied, lilack bar*I rubber of (In* Ims^. An iiliiininiitn electrode Imx in I hi* 
lid of the mis** provide* suitable accommodation for the conducting conU. 
universal handles and upnipo discs furnished with each nut lit. 


The (l (VII Mattery is suitable lor light chrlmlytic work, *uch ax (In* 
removal of x«t|>rrflunii* hair, mules, wart*. ••lr„ and fnr other lisht applica¬ 
tions, Mich as cyi- treatment. 


Ih** 12 (VII size is large enough for a coiisidetuhlc numlirr nf medical 


applications, and is *-.pecially :4l»k* for cn«os when* a physician wishes to 
l«m* a ImdMy in tin? Iiotnc of the |Kiticnl. 

TIk* IS (VII and 21 (Ml Mallories an* considered tla* pm|icr sizes for phy- 
sir i alls' Use, am I with one nf these the pmef it inner is capable of t mating 
almost any cn*c in wliirli the use nf a portable hat lory is likely lo U- indicated. 



McINTOSH MATTERY & OITICAL CO. Ill 

McINTOSH COMBINED GALVANIC AND 
FARADIC FLUID BATTERIES 



McIntosh l» Cell Combined (lalvnnie an i Fnr.i lie Fluid slit ppm*: Weight 

Mattery. $15.00 20 Ills. 

Dimension*: |0J inches lung. K| inches wide and 71 inches hi|*h. 

McIntosh 12 (Ml (‘ninhini'd (lalvanic and Faiadie 

Fluid Mattery $20.00 2C» Hi* 

Ditneinqnns* 11} indies long. KJ indie* wide and 7} indie* high. 

McIntosh IS (Ml Combined (lalvanic and Fu radio 

Huh Mutt $26.00 20 lb 

Dimensions' IS} inches long. KJ inches wide and 7} inches high. 

Melutosli 21 (VII Combined (lalvanic and Faradie 

Fluid Hatton’ $30.00 Iki 11* 

I >i men sinus; 21 indie* long, SJ inches wide and 7} indies high. 

We illustrate above the 12 (Ml type of nur (’nmhinisl (lalvanic ami Far 
adie Fluid Matter}’. These hatterics are all pill lip in finely finished, polished 
hlnek walnut cases. The metal work ill bright nick'd finish makes a 1 m*:i ulifitl 
contrast with the (Milishcd. hlnek hard ruhls r nf the liases. An aluminum 
electrode lm\. in flu* lid nf the wise, provides suit a hie accommodation fnr the 
conducting eon Is; universal handles ami *|M»ugin disc* furnished with each 
outfit. 

'file (i Cell Mattery is esju'eially suit a hie for a derma 1 nlugisi. us tin* gal¬ 
vanic iHirtiun is of 'proper strength for trv.it monl nf facial hlemislios by 
elect roly-sis, while the fumdir (Minion filters a current suitable lor massage 

purposes. 

fhe 12 Cell size is huge enough fnr a considerable nun.her «it medical 
applications, and fs i-|nci:dly suitable for m*es when* a physician wishes 
to leave a battery in the home nf the patient. 

flic IK Cell and 21 (Ml Mallories an* considered I Ih* proper size* for phy 
sicinti*’ u*o. and with one of these the practitioner is callable ot treating 
almost any ease ill which the iim* of a portable hattety is likely to In; imlieided 
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McINTOSH BATTERY * Oinil AI. <•(>. 


McINTOSH BAITERY A OPTICAL CO 


MclNTOSH FAMILY FARADIC BATTERY 


McINTOSH PHYSICIAN’S FARADIC BATTERY 


This Imtlcry is pul up in n unit, jh ►linin'*I black walnut cum*, wvnn incite 
long, eight ami one-fourth indie* wide and seven and one-fourth inches high, 
and weighs less tluin nine pounds charged. 

It lin* a glass e ll and drip-cup and first-das* induction coil with |>olisheil 
hard rubber end* and covvr. All the metal work is nickel plated. The roil, 
binding posts and rheoloino art* placed on the upper surface of a itolishod 
hard rnblier plate, the under surface of which is covered with soft, rubber t 
the xine and carbon being siis|tended uiiderueuth. When the element* are 
n'liioved from the cell and placed in the drip-cup this plate is securely 
clnm|H*ri over it. making it witter-fight. The connections of tier coil with 
the xine and carbon arv permanent. 

To use this Imitery, raise tin* dennut* front the drip cup and immerse 
in the fluid, placing the battery in o(M*niti<m: connect one end of the con¬ 
ducting cords with the binding jxists and the oilier* with tl»»- sponge elec¬ 
trodes and it is ready to Use. 

it is very convenient for a physicians’ visiting battery or family in. 1 , as it 
is light and perfectly porlnlde and gives sufficient strength to treat almost 
liny case where the luiadic or indui'cri current is needed. 


McINTOSH INDUCTION COIL 


This is a first- a 

das* Induction (’oil 

same ns is furnished Pi Mi 

with our ' Domicile" J 1 ’ ; 

con- 

liquid or dry cell it 

constitutes a perfect and eompletc buttery. 

Price, including conducting cords, aiul metal handles 


Pouoiie 

20 c 
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I I 4 


Mi lNTOSH BAITKUY %k OPTICA 1 . (X). 


MrlNTOSlI HATTKKY A: OPTICAL CO. 


n;» 



McIntosh mission style x-ray coil 


McIntosh standard x-ray coil 


The* i 11 ii K f ru( ion show* our 
Simulant X-Ray <-oil wilh variable 
inritielatice multiple primary wind- 
iri|£)9. for o|a*nition interchangeably 

mi eilher direel or aUenmting “""“t uRfl 

rurrvnt. together wit Ik our I'Uec* 

1 rolytic Interrupter. Tula* Stand. 

I| iliili lira vy All* •' !►* (iumlrliuli I 

I'll*-. A \ 7 inrli Rurmiii I’lafitio I 

Cyanide rhlonximpe uml henxily 
rord'. 

Inlrrnipter is l»y Jar llir- «'lranr>l - * 

and simplest mi ilu- murkri uni 
< ifTrr- 

. 

to i iii* 

fulfill till* lira vir*»t iT>i|iun’iiiriil s, ' ^ 

Tin* insulation Usfd i- « mi liar*!, 3 ^ * V 

l*ui not brittle, and additional 
■‘••runty i' pmvided by a heavy 
mira lube. This Coil is covered 
by n wx-ymr guarantee. 

TIk* apparatus is fiiirly finished M 

in i|iiartcr nivviiI oak ill tin* |M»pul:ir ” 

IP hi i Jen color, ami. together with tin* heavily lacquered lm»; 
rills a most at Irani vc appearance. 


?*lilp|i 4 nu Wriirlit 


12 inch Coil. complete, a* illust rated. 

Some sis above, omitting TllU*, Stand, T‘hioro*ro|»e 

ami conla... . . 

15 inch Coil, eouiphlc, as i lit i*t ruled 
Sumo as iiImiiv, omitting Tul*\ Siand. HiinriMH|K> 
uml foriU..... 

IS inrli Coil, euinplolo, as illuslruled 
Same ns above. omitting Tube, Stand. ITuoro*<«?U]ie 
and coni* 

21 inch Coil, complete, as illustrated 
Same sis above, omitting TiiIm*. Stand. rhu»r<»copc 
and eon l> 

2*1 inch Coil, complete as illnst mt«*«l 
Same as above, omit ting TiiIm*. Stand. HttOmncope 
and cord* . 


n«i»lr>irloH .. stinw prinr ipli- a» n.ir Sumlanl 

..Iw’tl in ilii* (Kipulur uiissinn -lyl*’ in i*:irk .lull wintlli- 
„„Kl Hilniclivr pim. ill uppuinliH uml <»>•• wlimli will 
iif purchasers of uiiM fu*liilious lusle. 

►iiiel. Iniemipter and Klico- .shipping \v.*4chi 

,,k. .Minion Stylo *200.00 HK> I1.«. 

ding Tulie Stand and Reso- 

267.00 iKlo II«s. 
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■ Ifi mcintosh hattkry a ofitcal c<>. 




McIntosh resonator 

ShJruHliiK Weight 

$50.00 7.*. It*. 

'I Ins Resonator is furnished with spreial nniac- 
!'•« Spark Clip, iitul, nl request, may be supplied 
mill la-ydeii Jam or special high potential eon- 
densor; till' latter ofTem greater efficiency anil is 
tint so apt to pitm tim-as the latyilrn Jars. The 
woodwork is o( quarter sawed oak. highly 
poiixiinl, 


Mcintosh electrolytic interrupter 


■ 


Price, nim point . . . 
Price, I wo |*»mf . . . 
Priii*, (lint* point 



lliis Interrupter has Millirietii rapacity to run lor a gn-at length of time 

without lasatfi.it,g exhausted. It i, very dean .. inexpensive to main- 

turn. I lie tills' 110.1 stage an- of pnreelain mul perfeet atljiislme.it is afforded 
by the regulating sereiv. With this lotemtpter the alternating eunent be¬ 
comes ait i.lci.1 source of energy for Hiuliogiupliie and Ifingnostic work. 



MeINTOSfl ll.-VITKHV .V flPTIfU, ft). 117 

DR. SNOW'S VACUUM ELECTRODES 



Price of complete set of six, iueludiritf handle. . . $5.00 

Price of either elect n>de or linutlli*. separately .75 


To mivt the demand fora set of Vacuum Electrod* 1 * to fit into a eonimon 
handle, we show (lie above set; reading from lop to bottom the instrument's 
are, in their respective onler: I’rotliml Electrode, Generali or Hotly Electrode. 
Insulated I In mile. Hertal Wwrtiwlc, Throat Elect rode, Vaginal Klwtrodc 
and Nasal Electrode. 

SHIPPING WEIGHT, 3 LBS. 
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McINTOSH HVIlEIIY a- (HI H’M. CO 


Me lMOSII lUTTKHY .V OITHWL CO 


HOGAN PATENT TUBE HOLDER 



Price $12.00 

The cul shows I In* Hogan Patent ( omNiied Pol** ("hunger ami 

Till** Holder attached to I In* Moor Stand lifted on p. 1 Ml. Tin* IntKir^du^ 
device will prow a boon lo Ills* busy practilinner, as it will enable him lo do 
his work ill one quarter of the time fonneHy used. It pK<vs.w three dis- 
tinrt feature**. each of which i* ••*|H*c , inlly meritorious. 

(1) Tin* Mule (Imntfcr allows aii instant reversal of the position of the 
tube, thus changing die jHilarity ol the current entering same; or. in otlior 
words, it permit* change ol jRidtion ol • lie* tula* with inference to tlto polarity 
of the Mipply inirenl 

(2) A spark |pi|t may he iotroduci*d into the circuit on either the positive 
or negative or lioth |*o|es. after llie Uilic has Im*oii set in operation, by simply 
swinging I Kirk the horizontal rods, which an* provided with a hinged joint. 

(!{) My swinging tile tulie and jaw around one quarter of a complete 
revolution, so that the horizontal rods assume a position at right angles 
with inch other, the circuit is broken so that, the current is shut o!T com¬ 
pletely from the tulv*. While in this iwvdriott any adjustment can Im* innde 
to the tills without danger of a shock. 

shipping: wr.it ;iit lms. 





iiw 

McINTOSH X-RAY TUBE HOLDER 





•n,i. j, | )U ;|{ ,,| ...U.l.-d oak, ill fin - highly |mliJi«l gohli-n fitii-h, unit is 
iniiulilt.l 4 in a jupumiiil 111-1-i roll i nix>-1 il 4-4411 In- nljuM.ll t.j any [" 1-iliiiu 

with p 4 .rf. 4 l .•««.I lioldn Hi. X-ray lilt- witliraii Hi. -lighten vibration. 

Hi. improved jaw iiwhuh* twu -.|Kimi. .lump-: mi. lor gra-ping (irmly 
1 I 4 . large nock* of III. popular Herman till---, ill. oili.r lined will. 41 II 11 I |ii.c 
■ if rude fur .lumping tin* *mall.r lulus; thus making it 11 Uilivitr-al huhtcr. 
II,,. rnuui-lmr mtww to spinil. ill. X-ray eon I*. affonlitig prti-ct insula- 
ti.ni il ml pn-vnnliug linkage of tit. (itrrvn’ 

Sllll'HXtl Wlilfill l m LBS 


McINTOSH X-RAY CORDS 

\fl.r i Nl.ii-iv. rsprriiiMnl >w lutv. -m-ra-oili-.I in miinufrirluriiig u Con¬ 
ducting Coni which will .urn- ih. rtinli. Curi.nl to an X-ray I'ulu- without 
of rum-nt. ami -o (-rfi.tly inauhlMl llial il cun l«- allarli...| or clrliulicd 
bv tlu* liar, finger, without th. opcnitor reviving any .!i-jigi.rahl. -.riant ion. 

* Postage 


Price, per pair 


$1.60 
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McIntosh battery & optical ro. 


GUNDELACH X-RAY TUBES 



(iLNDEI.ACII HEAVY ANODE Tl.'BE SITTAHI E 

l-'OR Colt, 


... S,yl ' „ HtaniH.Tof Hull. 

I ON. 

i v- d" . ; 5 

i;: ••!■••• g ""-I- 

Tvnr. ««/-•»» .inCllirH 

G .7} inchc .. 


•Ttw t$IU|>|>t>ie Writ-lit 
$16.80 13 tt«. 

17-00 13 tUs. 

19 00 13 It,,,. 

21.26 is II*. 

23.76 22 II,» 

26.60 21 lb* 

32.00 2ti lbs. 



Ol'XDEI.ACH I.HillT ANODE ‘ITBE SCI I ABLE 
l ni{ .STATIC MACHIXK 


Numlnr Mltiinriiroffluiii ... 

3 ■■■*!' Inches. $ S-5? .7 

■! iucl.cs .H* - - 

5 ->5 inches J0 W ■* 

• ° . 13.60 W it: 


pric-i quoted. ' Vl!, ^ - 1 ',I.Vt!, r ! ■,I. i -V.J '.Vf 1 '• t r J' * I!‘ ~ < T| , *f nl0 "V'llntor i.l the 

rln* outside. vvluVh i\ ^,1,^1 .1,. ,{ * t l ‘ ,lo ' v Palladium luU*. dosed on 

r r?'::'' ,; y» «•»*» S w ,« "r ' i-rav Inin-. 1 , 7 s 

'"]P » appiiM to tl„. |«tl.-isliun 7. lie 2 ,T ,llp ,l!ul ‘»/rom ai. alrol.nl 

IS tlivn removed ami th.-iwll, , ’ 11 '>’,1 hoi. rho « u .„e 

the vn.imm of the X.Ra'v ."itis^tem WvT ' "'“’IJV'. ", iU •* f ->»n.l tint. 
plMl.,,1 by the heat havii.y lams,.,|Tim i!' "e h "* bre » aeeom- 

.""“'H 'Jtiantitv ol air Ih-hio ’ -T 7, I" 11 "' 1 """ '» expand; a 

l>"ll> the X-n.y „.1 n•. Tli/ r V ’ 1 ' T' 1 '"■namiiie.l into the 

operation can lie eo.iductctl indefinitely. 
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UNIVERSAL REGULATING X-RAY TUBES 



LIGHT ANODE THIK FOR STATIC WORK 

Wrliriit 

No. 7A Diameter of Haiti» <» inches .. $18.00 22 lb*. 



HEAVY ANOUK TUBE FOR COIL WOllK 

Shippim* Weight 

No. 7 OtHiiidrr of Bulb 0 ini’hi's. $20.00 22 H». 

No. K Diameter ««f Hull) 7 inches. 24.00 2."» lbs. 

No. 0 Diameter ol Bulb S inrluii. 28.00 25 lbs. 

I he- regulating device consists of a spiral of platinum an I a carbon ur 
mini disc. The spiral ol‘ platinum is it-cd in raising the vacuum and the 
disc for lowering t 1 m* *ailie. 

To lower tlu* vacuum, attach the cathode or negative conducting is ml 
of the main tnlje to the auxiliary cathode. If a coil •* used, turn on the eur- 
rent carefully and. within a M'omil, tom it off again. If a Sialic is used, 
separate the doling rod.* and close tlu-m again in a moment or two. \ gax 
will lx* lih'mtol from tin’ disc, lowering the vacuum immediately. It tla* 
vacuum is not as low a* desired, n-|»cat ihe operation, but lx* careful not to 
entry it too l'ar. 

To rui-M? the vacuum, connect fin? anode nr positive eonditeliitg eon! of 
the t iui ill tube to the auxiliary anode and allow the eurnnit to pa— through 
tho tube from three to ten nnmite>, until the dedn*d vacuum i* obtained. 

Immediately after raidng or towering the vueimm. make tins regular cm»- 
neetiun to the terminals of the X-niy tube, so as to send the eurrvnt properly 
through the tube 
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VI2 MdNTOSIf liVITKRV Sc OPI'ICAI, 0 » 


PROTECTIVE X-RAY TUBE SHIELD 



Price $ 10.00 

This shield protcel* ill* operator ns w:ll n* tin- patent ugnin-i X-Ray 
mini*. li lit> tirgiim! Ilinv-ftmnli!* pari of the Mirlure of ilir \ Ray Till**, 
and »hut*out all raysexcept tlms- which tin- n|>cttuig petlHil* to conn- through. 
\ large and a ‘•mall interriuuigefthle liard-nihlicr extension tube is lumi*hed 
with ntcli shield, I»v means of which tin* o|x*rul«»r i* enabled to treat cavities. 
.Midi an mouth, rectum, vagina, etc. 

SHIPPING WKKJIIT. ft uts. 


MeINTOSH X-RAY CORDS 



Price . $ 1.50 9 c 

These com hiding cords nrrof extra lieu vy insulation and can In- attached 
or ilHurlinl from an X*Ray lulu*, ujihoi;t -hutting off tli«* current or receiving 
any disagreeable “ensilum 


MeINTOSH HVI I KrtV A OlTWAl. OV 1 

BARIUM-PLATINO-CYANIDE fluoroscope 



< lur Hmwt nn- fitl.ll will. Hr Ban,,,,,-Ha. 

„ ■ [ 7 irtrhr- II... In.. an.1 l-« an- ... 'hr hr* M". T »«<* 

1 1,11 $10.00 


PROTECTIVE FLUOROSCOPE SHIELD 



plwiina,. ivl... make, <l„..n.*o l .ir , 

• .... i i .t._ ... ■..iiin'iiiiriii v in* hi ni.a 


<laii‘*cr of an "N*ll‘iy burn. 

T1„. »!„»«• "t.i. l. . ... !«• a, lari,.il .•«> lluun«-l«-. l' r '-' vn '' 

I, a lam., m it pn.irrl. the «|»H'd haii.l. J1 .„ ..... ...... 


oil page li!. 

Price 


pOMtiun* 

$300 50 c 
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McIntosh direct current power motors 



$ TO J H. P. MADE FOR HO. 220 AND 500 VOLT ClTlRENT 


Price of 111! volt 5 II. 1*. 

shippim* WVluht 
$30.00 10 llxs. 

Price with controlling rheostat . 

38.00 

55 Mis. 

Price of *220 volt J II. P. 

32.00 

40 11k*. 

Price with controlling rlicostat . 

40.00 

55 lbs. 

Price of 110 volt 1 11. P. 

41.00 

I»0 tl>s. 

Price with eontrolling rheostat. 

60.00 

73 ll>*. 

Price of 220 volt 1 11. I\ 

42.50 

00 11k*. 

Price with controlling rheostat. . . 

61.60 

73 Hh. 

1 *:.. 110 vnll I 11 P. 

44.00 

Cl) Ills. 

Pri«x* with controlling rheostat. ... 

63.00 

75 n>s. 

Price of 220 roll i II. P. 

45.50 

00 lbs. 

Price with controlling rlicostat 

54.60 

75 lbs 

Price of II. P 500 volt direct current with control¬ 
ling rheostat. . . . 

60.00 

110 tlw. 


The motors here illust ruled and (kveriUil an' thoroughly high-class in 
every reflect. ’ll toy arv not to bo coui| Hired with the rlii*ap motors ordi¬ 
narily furnished for commercial work, designed ami roustntotod, as they arc, 
♦•specially for (lie IK* of the physicians, dentists and others mini ring quiet 
running, wdl finished, practical and durable machines. No motors could 
Is* m» well adapted to the work of operating static machines. For this pur- 
l»ose. tiny are used in connection with our spccd-vontmlHitg rlieostats, tlirw 
latter being also particularly well adapted for static machine work. 





McIntosh battery a optical c o. 

McIntosh 12-point speed controller 

\ceoni|>anying cut shows the style rlico- 
fitat used for controlling tlie spixsl of the f 
and J il. P. direct current motors. 

The resistance wire in these controllers 
is wound upon aslicst os-covered metal coma 
and mounted so as to secure tlie greatest radi- 
ation. Tile containing box is of perforated 
metal; the top is marblcizod slate, thus no com¬ 
bustible material enters into its construction. 

Tlie traveling contacts are self-aligning 
ami so constructed that perfect contact is 
assured, each one l>eiug forced down upon 
the permanent contact* by spiral spring* 

All parts are nicely finislied in marble, japan and nickel. 

Shipping Weight 

Price. ... $9 00 25 lb*. 




McIntosh 25-point rheostat 



This rheostat, when used in connection with our direct current motors 
for static work, insures ABSOLUTELY PERFECT N|M*ed regulation 

A difTcrvnt tvsistancx* is required for static machines of different sizes 
and make*. and, when ordering, n description of the static machine that in 
to lie operated should lie senl ua. 

Mapping Wright 

Pri <Y . $15.00 30 lbs. 
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McIntosh hattehy a nnicu, co. 


MclNTOSH HATTKKY A OITKUL CO. 127 


McIntosh alternating current motor 

POWERS 



Ai TOMATK* START JXIMXTIOX MOTORS Foil 

sixcuc hi ask c rimKxi 

H. V. 101 \\r> volt* till ryd.-* $33 

II. I*. 101 llo volts I2.”» |i}3 cvrliv 33.00 

II. I' Ull 11volt* (HI cycle. 37 flo 

101-11A volt* I2."» l.Tf cycle. 66.00 


ii. r 


H. I*. 101-115 voltrt (HI cycle. 


l II r 

i II I 


I'll 111 villi. 123 l:):s cycle,. 
101-115 voli. lid cycle. 


60.00 

60.00 

92.60 


l.i II,.. 
15 II*. 

liS III.. 
IlH III. 
US Hi.. 
I 10 lie. 


IIkw niiitiiis :,re e.vtremcly «iin|»ici. giving the nmximtmi .,f nimer ii, 
tlui Iiiiiiiiuiim „f .„•••; flic CIIH..Intelion i. very .1111,11,. ,|iin,l,(e 

,;*v 'Oirl ituliinmlimlly when cirrvnt i. I,mid being pmviild will, 
n Atari tug device for tins pmjMee. 

Nn cninm,(tutor, limxliM nor ili'iil.ileil nmialuri- windings an- ciiiiiluvnl 
ami Hie '"‘e ii ire. may lie coimcclcil dir,-cl lo t|„, binding » 

Miiriuiji Im)\- or any .'|Hrial wiring or appliances. 

I-urge nnmlNTs Ilf film.- umeliiiie. Imve In-ell [ilaceil in service lUiriliL- lie 
la.l few year, ami are giving il,r liiglu-.! degree nf .ali.faciiim 

AI TOM.VI If STAKT. ITT ICIKNCY. All of flic,- n.olom |, :>V c *-i„el. 
III.,! .!«•! -hall., aecumicly ground to size, ami N-ll-liibrii-atine bnmw’bcar- 
.\s Ma y n|M rate on the simple induction principle without brushes or 
commutator »o tenure adjustment, cleaning or renewal. tl.cv arc thoroughly 
clur.ihU* ami iuy.| no attention beyond ordinary oiling. * Tin* mitoiiuiiiV 
MartMij: device with winch *li«?y arc equipped wcim* a prompt. definite 
strirf th.* infant the- current is turned on and give* the motor a heavy Mart- 
]" K Hu. ilf viiv in nimliiiuiiiiiii mil, tin- form nf liilil winding f„l- 

liivvil. I. re.|i.m.il,le |..r ll„- liign ell,, ieaey nf llirse m.iiiir.. I I,i. annmviiie 
, 1,-vie,- I,a. Ik-pii pmivn entirely -ati.fadury by il„- h.mi»i lull ol ...ami. 

of motors N | «•< |i ii|>{h*i 1 

, , 'f Hi Jl-fc,V"" n r 1,1 Oii- clii.., ITIICSI-: I'YI’IX OPERATE 

' vri ,)N>1 f which nninnt l M * regulated or changed 

W h.11 speed control IS c-s^ntial. it can Ik* obtained |, v the ..so of ..nr Fric¬ 
tion >pt*til Loiitmller, illmstntt.il on jingo 127. 


McIntosh friction speed controller 




1 nit I SK IX UOXXKCTlOX WITH vi/ratx vrix;; rrilKKXl 
motors or ; ri iv or i.k«s 

Weight 

Price $25.00 .141 Ills. 

The* lari that the sjirnl of altcmaltug rttrrriil motors Cannot be roll 
trolled italker il necessary to iiilrqicN' some mechanical deviev Irtwrn 
the motor and tie' mu rhino operated when* .sjkihI control is cliNntl, ua with 
.sialic* machines, etc* 

1 ti this controller the* motor is U'ttcd lo flu* large friction disc, which lues 
a grooved edge to lake a round licit: this large disc transmit & tin* power to 
a smaller lent her-I’arrc I friction wlwcl. set at a right angle lo the larger one. 

Tills smaller wheel is ki’p.'il to a shaft in such a way as to admit of it t 
I icing niov.il laterally along (lie shaft, at the *nni:* tiinr niu^ug tile shaft to 
revolve. 

"Hie pulley to which the machine to In* operates! i* licit ed. is all ached to 
the etal of this shaft. 

The small Irietion wheel is moved laterally :teros> the tjcee of the large 
one by means of a threaded rod. c-.irr>iiig a fork which engager tin* large 
wheel; this rod is provided with a crank for njx‘ruling it. 

An adjustment is pnivided to regulate the preMUO* of the large disc 
against the o|K»niiing wlus-l. 

TIm* nature of t!».* work iterformccj bv this a]«pamtus ni|uires that il should 
In* perfect in mechanical construction if efficiency, durability and i|tiirfut*M 
in opemtiem an* to Ik* obtairml; we guanintNc that il |>t*s>esses all of these 
qualities. 
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12S McINTOSH BATTERY * OITICAL CO. 


MclXTOSU BATTERY & OPTICAL CO. 1211 



McINTOSH WATER 
MOTOR 

This Motor afford* :m i«loal form 
of power for tin* physician who ha* 
no i?|prtHr curtvnl available, imt who 
lias a good water presstm? in hi* 
building. 1‘liis Water Motor, when 
operated by a pressure of ill) to 7.'» 
(mmuhU. will furnish umple power for 
the o|H*mtion of tin* J 11. I*, (ienomtor 
illust rated Itclow. It also offers u very 
convenient method of operating a 
Static Machine or an Air Compressor. 

>ltlt>|*in»: Weight 

Price. $36.00 liO lbs. 


McINTOSH 1/6-H. P. GENERATOR 





Shipping Weight 

Pnre. $30.00 i0 His. 

This machine, when operated tit it speed of 2.000 U. |». M., will deliver a 
continuous or direet current of alamt one ampere nt a pressure of | |i> volts; 
wln*n driven at a spied of -I,IMHi It. P. \l. it will also furnish nit alternating 
current of uUtut three-fourths of an unifM n> at 7<> volts. This niaehitie is 
one which is especially auiteil to eleetro tltcnipcudc work, as the direct cur¬ 
rent furnished i> suitable for galvanic use or for the operation of fanulie coils; 
while the alternating current obtained is suited to the operation of a Cautery 
Transformer or may be employed as a sinusoidal current. It afford* an ideal 
means of supplying current for the operation of our I'ruvcrsul Wall Cabinet, 
No. S, (p. 20), or lor the Combination Wall ( abitti t, Xo. It) fp. 22). In eon- 
neerion with the Water Motor illustrated above, it constitutes a very satis¬ 
factory generating equipment. 


JUNIOR 2 H. P. GASOLINE ENGINE 



Shipping w vinht 

$126.00 AO0 lbs. 

Tile physician who ha* no electric* light current in his otlicc or who lias 
no mailable water pn**Mmi mn make excellent use of tlie uImivc engine for 
obtuiuiuc power to o|ierale a dynamo for the generation of electricity: or for 
any meclianicul pur|Mi*> - for winch 2 II. I*, will he ample. The power obtained 
fnim tin* engine may he transmitted diieetly to an Air Compressor or any 
other machinery This machine can la* o|RTuled «M*onotjiic*alIy with ptmiliitr, 
distillate alcohol, kerosene, natnnd gas nr maiiilfncturcd gas. It is of most 
substantial and durable construction, ami we can recommend it as a high- 
grade appliance which may be easily o|K*rutcd and regulated by the physician. 


McINTOSH '/ 2 - K. W. GENERATOR 

Slapping Wi'Mit 

Price.$100.00 ISA Hat. 

The aliove machine is <*>|Mv > iidly 
suited for operation in connection with 
the Gasoline l.ngiiic illustrated uIm»vc. 
It generates five amperes of current at, 
a pressure of lit) volts, when driven 
nt ;t speed of I.VjO It. I*. M. This 
amount of current is sutfieient for the 
ojtcration of ten 10 candle pow er lumps 
for office lighting; or, when applied to 
elect ro-tlicRipeutie work, it may Is* 
used for a variety of pur|»nscs. It 
offers mi tlieieiit volume for tin* opcm- 
lion of a 12-ineli \-Hay Coil and for any light machinery, such us motors of J 
11. I*, or less, which a physician might wish to use in his office. It affords a 
most satisfactory source nf energy for a Wall Cbhiitct.. A set of collecting 
rings am furnished so us to deliver an alternating current, which can lie used 
for tin* operation of a Cautery Transformer, or may In* employed as a sinusoidal 
current. The current* obtained from this Generator may Is- very satisfac¬ 
torily employed to energise our I’liiversal Wall Cabinet. Xo, S (p 20). or 
Comhitintion Wall Cabinet. No. 10 (p 22): while the direct current is suit¬ 
able for any of our cabinet*. 



Price 
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M. I.VlOSII lUTIKIIV .1- (>PTK\|. (V) 


McIntosh air compressor 



Tlw niii fit ccm>j«iN of a single ar- 
J". | V P 1 *'™ pnnip, with metallic 
,l8| l* vn •'*”«. operated by a ' 11. |* 
motor. 

*Jlu-N- pumps Will coni|»iv.-v» air 
up to NO pounds mill an all to^tc«i 
hi that pressure. but we do not gu„ r . 
.iritrc them to uuiintuiii a constant 
pressure of more than 10 pounds, 

I la- time n-i mint I to till the re- 
• river ordinarily used by physi- 
r l :iU * fn « working prv-KMirv j s f m ,„ 
flint* to five minutes 

I lie ml vantage* of this outfit 
over the water ptVs.su re pomps ; ,n- 
obvious. |t js nnieh more conven- 
UMH, cheaper to oiiemte and niuin- 
fmn, more easily installed (all that 
is iie<vff>nry to start it in operation 
is to plug in u lump sirkrl the same 
a* an ordinary fleet Hr lamp), but its 
gntUest superiority lies in ihe fact 
that it can lie relied upon at all 
tunes to pump lip any devin-d 
pressure in a very few minutes. 

. T,,i> pnmp is very nuief in opera¬ 
tion, and is ordinarily placed di- 
HTtly in tin* operating room. 

It 4M>sts no more to run titan an 
ordinary fan motor. 

All wcariiij* 
parts tin* ex¬ 
tremely simple 
and durable 
The only part 
that rtHltiirvx 
occasional re¬ 
newal is tlw* 
leather packing 
of the piston; 
tltiKcati Ih* re¬ 
placed hy any 
one in a few 
min u t c sand 
eo<ts but a few 
cent*. 


Prin*. as shown in cut. wound for 110 or 220 volt direct 
current.. .. ... 

Price, wound lor itil-ll.i volt til) cycle alternating cur¬ 
rant . 

Price, wound for 101-115 volt 125-110 evde alter¬ 
nating ('iinvnt. 

Prii-e. wound for 500 vnll direct current, consisting 
of pump, as shown, and l II. P. motor and rhrostut 

Priceof complete ptluip without motor.. 


Sliippimr \VHu)it 


$55.00 

85 

ll„. 

65.00 

85 

lb«. 

60.00 

N5 

II.V 

88.00 

ion 

It... 

28.00 

50 

tl*. 



Sliipptmt UVIkIW 


No. 1. cajMidly 

1 an»|>cre 

$15.00 

40 lbs. 

No, 2. rapacity 

2 amperes 

20.00 

45 lbs. 

No. :j. capacity 

3 uiii|M*res. 

30 00 

50 lbs. 

No. 1. capacity 

•1 um|H*n*» 

40.00 

60 lbs. 

No. 5. cupucitv 

5 amperes 

50.00 

70 lbs. 


The constant demand for an inexpensive. practical Kcctifirr. for trans- 
formitig alternating current of IMJ to |.*V1 cycles into a direct current, suitable 
lor the operation oi Motors, I’.ye Magnets, Cluirging of Storage Htttlcrie*. etc., 
lias led us to const met this apparatus. These Kerfifier* iiuvc proven their 
practical value under constant uh* and fliey ink*'** many |>oiitl* of merit, 
namely: low cost, imw-hw operation, no attention nsjuiivd, inexpensive to 
maintain, no lM*arings to oil. no coil lo burn out. and, it necessary, five times 
the constant load may lie impressed on tin* Ileetifier for a few moments. 
The apparatus is ideal for the experimenter, and ran Ik* thonmglily recom¬ 
mended for all practical nss. 
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MdXTosit lurrKUv a omc.u, co. 


_McIntosh B.vitkry a Optical o> 

McIntosh giant eye magnet on crane 



I’nn-. Iiiii11 rfanwlnt. Imi nltionvi* ,|, mwi in 

'!«• 'in. fur 110 voli itinrl nirmil or for Inn- 

. . # 

IW * in mm | f„r •.-Jll i„|, ,. llm „i 

1‘ni'n. mmml for .Vm volt din cl l urinil . 

iViiv of foot rlu-antiit for any drnn'i 

IW of pmliinlnl null Hm'iwIhi for III) „ r T.<ll volt 

and circuits . 

I’rin- of Rnnhiaiiil nail rlnusiin f„ r .Vm mil 


^Wl»pln* Weight 


$85.00 

170 llw. 

68.00 

170 IIh 

90.00 

170 llw. 

25.00 

Ii* IIW. 

9 00 

13 llw. 

12.00 

23 llw. 





McIntosh giant eye magnet on crane 

In tin* design and construction of this Magnet vvr luive combined great 
strength, |H*rfrrt |K»i*e, case of tuutiipulntion and absolute control of tin* mag¬ 
netic Held. TIm* magnet alone weighs alnnit xixty pounds and lias a lifting 
power of approximately four hundred pounds to the square inch, it nn*as- 
uivs ten inches in length ftoui the lip to the ivair end and is five and otic- 
half inches in diameter. The rntne, although weighing with the magnet 
considerably more than one hundred pounds, is tnotinti*d ii|iou swivelled, 
light running casters anil the entire instrument can la* moved without uny 
great effort, The magnet can Im* raised and lowered i*asily r quickly and 
safely by means of crank and gear arr.ingcment, a* shown in the illustration. 
’I he magnet is swivelled so that it inn Is* rotated in a complete circle mid can 
he tilted to any angle desired. Jt is so poised that but little effort is required 
in adjusting it to the d«*sin*d position and it mn Is* immovably locked in any 
position. Ihe chief advantage of this construction is that the {Kitient may 
In* laid it|>on a couch or o|tvmtitig table and tlic crane moved into sucli a 
position that tin* magnet is susficndcd directly over him, then by menus of 
tli«* raising and lowering mechanism the magnet may In* lowered to thi* exact 
position desired: tile accidental lowering of the magnet is iui]Mtssib|e 

It is IM*st to use a rheostat in eotutection with the magnet, so that its im¬ 
mense pulling jNiwer run Ik* kept under (icrfeut control. This is urroiii- 
plished with the rheostats listed. We strongly advise the use of the foot 
controller in preference to the one operated by hand, for the reason that the 
use of tlw* former allows the operator perfect freedom in the use of both his 
hands, as well as enabling him to concent rate his attention upon the work 
in hand. 

By the use of the very best material obtainable and by the exercise of 
proper care in const ruction, we have produced n magnet which is second to 
none in I Ik* world 


McIntosh electric heating pad 



f 


ivc. Operates on any incandescent lighting circuit. 


No. 1810. Twelve by thirteen 

inches. One licut with 1 V»mb*c 

switch and plug.$6.00 30c 

No. IS 1.1. Tw'lvi* by thirteen 
inches. Tima* heats with 

switch ami plug .$8.00 30c 

In form it is similar to flint of n pim* 
of thick, soft felt, and by its use heat may 
In* applied in an ideal way to the body. It 
is light (weighing but a few ounce*), 
clean, safe and five from ail the objectionable 
features of hot water Imi ties, poultices or 
other hot application*, and far more effect- 
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131 


McIntosh hattery * on icu. m. 


MclN lOHlI lU ITHKY * OPTICAL CO. 



»:i5 


McIntosh finsen light 

Wo assume I hat ovory physician is tnon* or l»'« familiar wit h tltc researches 
and iliw-owrirt of 1’iliwn. No room in now loll tor doubt that light in a won 
tlrrfiil curative agent, whoso us* is absolutely without (lunger. Finsen has 
demonstrated that the blue, violet. and ultra-violet ray* are the one*!* that 
arc tin* most effective germicides. 

To Ik* effective, an apparatus for the production and use of the ultra¬ 
violet rays in surgery should, as nearly us possible, exclude all other rays 
and concentrate the genuicidal rays. The construction sltonhl permit the 
jiarl under treatment to Ik* brought very close to the sourer of the light. 

The are should lie of stiflieient size to produce all effective volume of 
light. Klcctrudes should be made of a material enpahle of producing tin* 
greatest volume of ultra-violet rays in proportion 1o the total ntimltnr of utl 
rays. 

The Melutosh Finsen bump all of the a bow features and, in 

addition, is provided with practical and convenient means lor instant adjust¬ 
ment of focus mid |xwitiou. Two sets of water-circulated lenses are furnished. 
In const met ing this apparatus, we have endeavored to place, in the ha mis 
of the general practitioner, an outfit which would enable biru to obtain results 
fully equal to those which follow t rent menu by this method in the few large 
institutes (-specially (s|iiip|K‘d for t Ik* puipox-. at the same lime giving him 
an outfit easily manipulated and cheaply maintained. A rheostat is fur- 
nidied. by means of which the are can Ik* made to cniistiino any (piantity up 
to rixtccu nliiperes, according to the volume of light dcsinnl. 

Hie design and fitti-h are all that could In* desired. Hie outfit is com¬ 
plete and self-contained and. when shipped, is ready for conrvc-ion to any 
electric-light circuit. A set of direction- nccompnnic.- each out fit, enabling 
any physician to become proficient in its use in lev* than one hour. 

Shipping Weight 

Price lor use on 110 volt direct or 101 volt to 115 

volt alternating. as shown in the cut, complete $100.00 150 lbs. 


Price for tt*o on 18*20 volt diivct current. 115.00 150 ll»s. 

Price for its 1 <mi 250 volt direct current. . 125.00 150 |l*s. 
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t:«l MclNIOSH H.VITKHY A OPTICAL IX). 


VALUABLE BOOKS FOR THE BUSY 
PRACTITIONER 

friri-. 


Nriswanger’* I'Hivliv-'llM'nipHilirttl PniHirr. ... $2.60 

Uftyra' Klectrieity, llto Method* of it** lltnplnvinriii in Removing 

Superfluous Hair and Ollier I'niinl Blemishes 1.00 

The Skin, Its Can* ami Ttral ment. By Kntily Lloyd. Cluih 2.00 

Baniuiu, Lessons in Vibratory Thernpetit ie*. 1.76 

Dowse, The Treatment of Direatse by Physical Method*. 2.76 

Billow-Massey. Internal imml System of I’Jod nv-' H tent|K'U tie*. 

(loth 6.00 

Massey, Conservative Oyneenlogy and liter! roThem pent ir«. <T«*tli 4.00 
Monell, The Treatment of Ik’si-ase liy Kleetrio Currents. F.xtm 

(lot It. 6.00 

Monells Clements of Correct Teehniqun. Cloth 2.60 

Mo noil's Rudiment* of Motleru Medical Fleet licit y 1.00 

Rockwell, Sexual Xeunistlifiiiu. 2.00 

Rockwell, Medical arid Surgical I'se* of Llteetrieily 6.00 

Snow, Kleetro Static Misles of Application 3.00 

Snow, Currents of High Potential. . . 2.60 

Snow, Meehunieal Vihrution and its Tlierupeiitie .\j»|ilii*:ition. . . . 2.60 


Send Your Order to 

McIntosh hattkry »(• optical co 

227 Washington Street, Chic ago, III. 


MclN IOSH HATTKHY & OITICAI. CO. 


ELECTRO-THERAPEUTICAL PRACTICE 

hh rtkextu Kumo.v 

tty C. S. NCISW tXCKV. M. 11 . 

fn.IrvM.r ..1 l;urt..fn.«a|« .,l..>. IV-i JWW ... 

rwirw- rr.i.t.lri.1 -,,.1 I'mli-rul li.ii.Trt •-T.x'l 

o( K.tivtro Ttn rupinttti s: NIhuIwt of Cliti a 2 o hlec-tni-Mcdl* at Hot My 
;iu«l Uwntgea Soetety of Aimffet: Author of "SiiKKi-v.lott* 
ill lilts tru-na-mts ulto", Klc.. Kle. 

IK)CHl.T. IN SIZK. Ill:AYHITTKN. KKVI8KD 

It i, „ Krvrluli.ili l<> Ol.lcr Sm.lw>l». Il Oiv*-* t>lo-D,.u- Kl.-clro- 
Tlierapcilticft 

|)r NVinvanyr-r i«. without T.ml.t, Hie l»-l known CONSERVATIVE 
writer and l.-a.-ber .... KIcrtru- lVn.|«nl ins wul H» fW"rr s-dnmm .rftlu* 
w..rk littv.* .Urn more n> .-m-mmip- a rational of ••Irctniit.v «. 
thin all oilu-r .-IV.-riN c»...».itu-.l. Tl.i» Iwt nKlii.ii mtilmm llio mhrianrr 
,.11 tho l.-.lun-.' il.,.. 1.11 vn nm.Ui Or. Nriswanjo-r M. |,..,ml,.r mill hie 
.. is .vrilU-u ii. hi* .•li:iru.'l.-ri«ii.' |>lnii. ami hit- 1.1 -i.vlc. 

SiMHiil.itivn Ilui.ri.-s amt mi.ly ,ia.h..L>Rin.l rirall.rlkms an- »«*W. 
nwluiiK this wurk ..xi-rnKnuly availal.l.- fur n-udy n-f.-ri-.ir.-. -w.ntl«-m I air- 
t it inner. 

Ni'iswaiiiger'* KU-.-lm-TIu-n.py is .... rx.vll<lW. l.rii f K»iil* '» ,m ’ riira | 

Mini uintii-al a*-.. ri. il.v. I. mi- 1u.nlIyrnr.KI.il- .h=.C 

information giwn should >- Sain 1 in «irli lr—. rhur .lyln.-Medical 
Standard. 

YOl ClXXOl HIT 111-: IM.EASED WITH IT 


Price, i»o*st|»aid 


Saul Your t >rders to 

MelNTOSll BAITKKY A OPTICAL CO. 
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Mcintosii hattkry a- ojtkai. m. 


THE SKIN; ITS CARE AND TREATMENT 

My KMILV I.I.OYI) 

I Mini) KOI I ION. (It,. Wriiir-11 mitl fir«,i|y K»k,r)pd) 

1,v 11 *l«-™>li»' uf 'Vi,!,. 0X|» ri«uv, wi„„. nirlhu.1, l, a vc |„,.„ 

.-*"• . ,H, * k . . .. *»■»-h—«h— uf 

K.Wjr iMMital full ,»„*>. I„df m.,,i ra ,i„ 11 , .. , h) . 

"" ,l lp ~- u, ‘ W' w " •» "*• or I hr Clulvani,- and K : ,radio Ua,. 

T"'T",", ,lM * n,,,,,,v: ' 1 ,,r — i-rii.,..,,. i Mir , 

* . . ’ ! «'„ml,,ll„!t ,l„. ,ki,. by „ K . Tli<i 

rial,,, tan, »f MiimfluiHix II...I, and a «,nij>h-lc -m „f d«-p bnaihinjt mw 
»»' nl«i explained randiill.v. ■ 

tumhii-X: i:i.i:nit(n.vsjs, iuciai. massacf., .scai.i- tki:m- 
MISN'T, MKAtTY WI.I ITtK 


TAlll.K OF covrcvis 


I1iu|',. r I Till. Iippmnuin. uf lla Niiy. 

•iuiI Skin. 

i 'liiij.i.T *- Why Cr.,,h- an N'i, ,..arv 
I hapit r It.—*l li. Manilla..Inn- of (.'ri-nie,. 
t'llaiH. r 4 Wrillkli., and Whnl < . 

, 'I|»|MIT a.—W hy Wo Xliisuax., 

■ lraiitiT 6.—||o« Wi XI.<micr. 

<' h *h|Y; T.—llUrklnn.l,, lm.pl.. and 


(Iwi'tiT ft.—I hr) and l)tr,riiini. f„i 
llnin.- Work In I'nr. lit Hhii'klua.l. 

riin;.l. r a. rlilou»ina or Moll, l'uith 

'''nilm 10 ' *M|'H«I Mil X>llmi 

"“ill'i'i »>.' and Mal.ln 

niuiilir 12. Him In K.-uicni Firrklm 
Ian itii'I SiiiiIiiiiii. 

Chapter J—Tlio 1 *mc of PohUit. 

Chapter U. 1 lll«*> on Ikilliim; aii'l |||, 
l « of Soap. 

Chapter I.*.- l[H‘fill StUQfMtloilw To | Ilf. 
Opera or with IXrifilonx for Sterihx. 
hue ili<- lii«iroifiiiit*. 

Chapter fil -1 low to KnrnjxJi |Jj v Tr«-at- 
lOeftl IIoojii*. 

Chapter f7.—Kt»:cruiniv. 


Chapter I*.-—Tm; Kiniovti <» St |>> U . 

Mlftlh IIAMI. MC 

n.aptcr lf». 1 ’hi. \i*aikvt «*• 

•'MMJW, tt AK1A. \ aKV|, 
f *J0. Ml.imiiimr the Skin In. 

5'MrrV-rit"' 11 * ,,M * 01 xUv Karj,, <« 

nuipfor •„»!.—Tlte ran: of tin- Ilurul*. 
Clinpvr 'jj. fCcfiiiint' and Df-vHoping 
Ann^. S ionM. 's. k a,,* 0 .Af - 
1 —Vibratory Mj*- 


Cjuipier si.—The Moiirlt a« .| Teeth. 
Tliaj.i.r 24 —Tli. Cir# of Hi* Kwf. 
Clittpier 2U.—Cure of tin- ||«i r . 

rh ||Slr. r 2n *~* Tr ‘’" ,i,w ’«« of Sr,i|p Mm j 

l1 5S35r of Hu- 

r, z"ri.?? , ~ ,,ovi ,w n> '' 

Mwpfrr :ia—How ro Crow Hun. 
f-hupii-r HI.—flow in |l«voin«’ Hlnuip. 

I*]<.VMoli-»nra! D.vi|o|»- 

Clmpl. r IIH.—Ku4>‘ Movcrntut^. 


TI1K 


OXI.Y IIOOK ON THIS MAUKKI THAT TKVCIIISS A .SYSTEM 
<)!■ I IU.A1MKNT AND KXIM.AIX.S WHY THIS WOItlv 
IS XFXdSSSAItY 


MrIXTOSII IIA'IT FItY * OITII Al. Co. 
--~ - > '- M l Wadiiniilon S,Cliim^i 



M. IXTOSH HATTISItY * OPTICAI, CO. Id!) 


ELECTRICITY AND THE METHODS OF ITS EM¬ 
PLOYMENT IN REMOVING SUPERFLUOUS 
HAIR AND OTHER FACIAL BLEMISHES 

lly I'l.YXt. S. IIAYKS. A. XI.. XI. I>. 

fuiir Prof, of Ctii'miarf uii.l Toxlnihn^i, Woman'.' .Molirjl i*ollr«r; l*mf. of Analytical 
Oii'tufrlry, (‘liii'uun CoIUkc of I'lumiiacy: I'rof. of Cyii.^olouv uivl of 
KI«Ttro-Tlifra|H-iillcit, i'liu-aijo l'oiu limr r Kt«*. v Ktt*. 

So rvoonl tu'liiovonu'iil in the field of ICIecfmlj^i.-r has oluimod the allrn- 
lion of tlio public and physicians as thoroughly us the removal of siijicr- 
Mi puis hair l*y electrolysis lia« <bne Tint* it is done, lupt Ih*ch done an«l 
can lie flone, may la* slated with nlMnlutc certainty. Thai failure from 
ignonince and the* '«c , arriiig of the fait* Utaiac of want of knowledge ami 
experience has oemrred in (lie |>ast is no reason why this truly good mid 
eflinicious method should lie assailed. This ln>ali>c is d'^igmsl to nunove 
many of the difficulties in the way of physicians* Incoming cx’|M*rls in this 
o|vratioi». Nolica^s of this work fn>rn the various medical journals empha- 
sixa* the fact flint it i$ a work that was needed ami appivciatcd. 


TAIII.F. Of COVTKSTS 


Chapter 

I. 

The Statement of the t.Vis**. 

Clittpirr 

II. 

Illsiuloc.v iif the Skin iiii.l llalr. 

Ctiaptcf 

HI. 

Necessary Apparat ii«. 

Chapter 

IV. 

Moih* of 0|>rr<itimr. 

Cliaplcr 

V. 

Port U im- Marks. Moles, ami Oiler Facial RlctnMies. 

ChupH-r 

VI. 

Dorris. 

Price, pOistfKiid.. 


For Salt* by 

\\<-INTOSII U.VITliRV & OPTICAI. CO.. 
Chicago 
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Mil 


M cixro.su uattkkv , v optical m. 


LESSONS IN VIBRATORY THERAPEUTICS 

m:n.sKi> and K.\uvitrii:i> kuitiox 

The Practical Application of Mechanical Vibration 
in the Treatment of Disease 


i'y IIKXUY WKHTOX llAltNI'M. M. I) 

.. 

»■ v. Slulc Medical .So.-i.ll,,. 


founty 


I mfnscl.v „,„l pointedly ilh.ul ruled Wrillcn by „ l,u>v nan by 
rraroii oMite own expenemv. knows ulwt M„. pnolil inner ilesirinir in 
nbntHHi in h.u ,.n. slim,I,I ab., know «„ make i, a . A * 

1 . .. ,V "- !«•» .. at a time, how often, llta, 

vibrato.le to use, tin- |>ru|s r <N*<a*n. mid condition-,. 


<tiapt»*r 

1. 

TJiapur 

II. 

I'lllpler 

III. 

Chapter 

IV. 

Clmpicr 

V. 

Mtapicr 

VI. 

rhaptcr 

VII. 

t’hapter 

VIII. 

(liapicr 

IX. 

Huipfer 

X. 


<'ha|iii*r \I. 
OwMiT XII. 


TAHI.JC or roXTiiXrs 

Iniruilurilon, 

^’n'T 7 ~s1-ll..r. luliihttloii - l-mu-iel., _ 

MflJimlj ol Apptn-jrion — Viltruiwirs Vibrator*. 

Vilu.ition ttn<l 1 n»j». 

Vibration and the Wood. 

Vibration and tin I.yuiphxitio. 

Vibration nut) UllMini. 

Vibration .nut Nervous System, 
rani umJ Vibration. 

S,nun ,II. - I’hurv I.Bill- Tor.. _ 

“ spTa,^’"' - Tl '* ~ ..~ 

SS w nr in "‘ - . .. - Wr .. 

.* "•*".. -... 

lU-pori* of Com*. 


PlrfCC, |MK(ttmi«l .. . 

.. $1.75 


For Sciln I»y 

Moi.vmsn iiaituiiy .v omni, tu 

(liieatpi. Hi. 



MclXniSII HAI I IiltV & Ol’I II AI. CO. 


MECHANICAL VIBRATION AND ITS THERA¬ 
PEUTIC APPLICATION 

tty U L. II. All.Xlll.lt SN’IIW, M. II. 

I'mbxnr ol Mi <-ha nival Vibration Therapy in tin- New York School nl I*hy*lcuJ Tl:«*ra- 
peulir*. l.iluur «it tin* Journal of Advanced TlnTntMiil.ii>; |j»t*» 

ill Kltflro-TlHTdlHIIIir* Ulnl Ul'eliX' ol 'In .Nwilil* SyMctli 
in the Ni'« \ork |*o*i Cni'luutP Mnlitvl School. rlr. 


Tliis work Irrutw lln* subject front I hr two ;i*p»Tt* vil»rn-iiin*snjp\ ami 
spinal si in tula lion. fliaplers an* devoted to tlu* Consideration ol \ppa- 
ralti*. Physiological Action,*. Method* of Administration, ami '1110111 pent ic 
Application* to Dimiuns of the Circulatory. Muscular. NVrvotin and I)i^<*>t:\*«» 
System*. Tim work comprise* upward* of 'JitU pap**. Then* arc eijrlil 
full-pugc llalf-tom* Plnlcs illn*tnitimr method* of application ami liny other 
ilhisl rat inns, including; a colored lithograph showiiic the 'nilitdia ami ratuifi- 
ctilioiis «»f I hr Sympatln'tic Verve*. 


tllHptff 

11w|ltlf 
Chapter 
Chapter 
Chapter 
Chapter 
iliaiitrr 
CllM|ltlT 
Chapter 

Chapter 


TAItl.K OF t'OXTKXTS 

1. I II*i»or>- ar.d iV'Vrlonirvrnt «f M<s liunirnl \ II mo Inn Therapy. 

•J. MM-iianiral Vibrultau Appanitn*. 

:t. System «f Vibration Therapy and Method* with n few Vibrator*. 

4 . The Fmciihire* nl 'bfliMiin-al V'thrution. 

A. ikiMifal pliyMoloyinil IsIfn'iK nl MiH lianicMl Vihraiinn. 

0. Tin* IMutlnii nr Mtrbankwl Vllinillon :« the rm nliHnrv Sy*1cni. 

7. Vibruiinii in JU'iutinu to Hu* Miivalur System, 

H. Itelniinii <if \|irlnuiie.il Vibration In the Nrrvou* ftyrtdli. 
f>. Tlie 11ivru|M-iitlc Applicutinn of Mcdiamnil Vil>rallnti In itie N'cmMlx 
System. 

10. Keiiilinn of Vibration In the S.vMein. 

Table* t*Mifiii in M<-rh«niral Vlliratnry T«dnienl. 

Action of uf Mim to* Tlnir Orlirin, liiM-rtinn mul Xerve Supply 

HiMimrr.iphy. 


TrirH. postpaid 


$2.60 


S*ml Your Order* to 

MrlNTOSlI IIATTRHY * OVTICAJ. C*0„ 
227 XYasliiii^lon Street, l'hica>»o. III. 
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112 M. IXTOS1I It.VJTKItY c* OPTICAL (.1). 


INTERNATIONAL SYSTEM OK ELECTRO¬ 
THERAPEUTICS 

NKW m.VISIO) KDiriOX FOR S i l l Mi X J'S. (Jl.XKlUL 
FRACrmoXKRS AND SPKCTAI.ISTS 

CHIKF EDITORS 

IIOUATIO It. It 1C GLOW. M. r>. 

Frllow of ihi- .\m*-il<-un Adulation. Rtr„ and 

C. HUTTON' ilASSCi. .M.lk 

Pliv-uinu 10 the Gyru mhi^u/.il IV|int timni or Howard llri*«p|t:il un«l Ion* Fh-rim. 
Tli«n»pvotiM l« the Itilirmary tor N>rvno» DIm.im- Ki-lhm and 1 A-Piisnh-i.t ul 
t1iv An < ncnii KluifO-Tiu'MiKiiiii A"*im M«-iiitw*r »i th<-.Sx'lAie Fnm<.'.ii*»- 

«l'Kltvtro-Tli«*T*|»lv. Amvriestii \*o.iniutinu: Autlnrr of "rnji»vrvuit\f 

Cywvnloirv ami Min t ro-Ttivr.i pern ii *. 111* 4 ." 

A>*i*iril |,y it* limn win >|**vialk-t' in K ii>|* uih] Aimtim j»s» <W<oriu(c IvJitors. 


skcoxd koitiox 

Tlmmuj'Iily Hfvinwl, Knirronp'il, mu I (Itvutly !inprnv«l, im-ludinj! an 
JCtitin 4 ly X**\\ $c<-ti«m on tin* X my>. Fully UIuhi willi many Finn 
i'JiKnivin^i. I,lll0 imjfo-i. Royal Octavo 

Nn uiiuiiinf of *lud> ik'voicd to Fleetrmllteraprutit**, which is 
fial lo a I'tirml knuwlvd^ 1 of ol«*t*fro-phyrir* in manularttiring imlit*t ri»*s, 
will enable (hr physician lo Use this imjiortartt 1 lirra|wtttic agenl with intel- 
ligontt? ami concurrent juicci**.*. 

Failure* lo acciiiv wttixfitctory it ‘‘•ills from flip us** of rliflririly as a liter- 
HfKnttii 4 aid can It* usually inirwl to a lark of technical ■‘kill in applying the 
cumuii. 

The clianirler ami *co|»e of tins work an* Mich that the publishers confi¬ 
dently e\jM rl it will stand unrivaled. ami It* tin* vade niecutn or the pro* 
lc.<*ion. as well as tin standard I ext-Itook in all the ciillngi** Upon this import - 
unl branch of nn-dind science. 

It is handsomely and ch-arfy printed, tlin roughly il lust ruled with count v 
iup*. drauinu-s. and plates where tiiesc elucidate the text, and at the close 
of tin- volume then* is a lull reference index. 

cumim.kh: in oxf. royal utavo volt mi*: of un» packs 

Price, Extra (‘loth, iststpaid .. . $6.00 

Price, Sliicp, poxipaid .. . . 7.00 

I Tire. Ilalf-Kussia. jHfttpuid. 7.60 


For Hole by 

MrlXTOSU RAT I lilt V & OPTICAL nb, 
227 Washington Htrcel, Chieugo. III. 



Me 


I Nil >Sll BATI'WIV A OPTICAL <«' 


LIST OF SUBJECTS AND THEIK CON THIBU TORS 


Historical Sketch of the Kist of Elec- 
tricity. .. . , 

.1. Mount IMr.vcr. New 
Introduction Necessity for Spe cial Edu 
cation in Electro-Therapeutics. 

William J- Ilenlniuf; Hi.lt.. M- 
I) . Atm ArtMir. Mint. 

Electro-Physio. 
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apjantred in which direction* for t real men! have Iteeii so explicitly given. 
The great strength of the work i* its complete representation ot the pine 
lival therapeutic use* of all three great medical eiirrenls in tile ollice pric¬ 
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The volume is unique in many rrsjjccts and is marked throughout with 
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Kiilmt itrcatH m t cut Uni to tin. trratuiftii of iIImim hy |i!iy»lral mHluxt* - e»t»crinllv 
chronic ill-van;*. 

With ri-Kuril to nw'VKf. I am still of opinion that it »« an Inifiortuiit jihy lr.il .u«! 
In tin* treatment ot <livmr<l statin. Tlila convhilon ha* Kvunn u|«u in# by pnit-ilci-. 
l»V «*X|ipitvJicc. ami by tcorkint; out in ih-tni) it« hifluciuTS ami their rnmlu. i:;mhi ahi-rru 
lion of fum-Hon ami ilerangcil p)iyMolo;rtcul |iro« i km.-*. Hut it is n-*ilih n«lo|iu.| in 
Minn* ami ahtiKctl Sy otlicra (when- intuition i» narrow .m<1 of an mfrrior onlc-r) mu be 
well ufnter*too<l from iron* than one muni «f 'lev. it tm* thenw with t!»» intnuJm tion 
of miHlcrn rmr*inc. with ovariotomy, ami with I.UtriTstn. Stii-li abuse lioa always la-eii 
»iiou>r«l ii|*u:» innovations iuhI iunmaiors in ntMJMnc, but in spite ul iletntHfun l am 
eonHtirnl that t»oth tnus^i»i ami chairlclty will li'»* ami flourish uml lake tiu-tr pro|M r 
ami jii'ilfixMe po>!iiou hi the treatment of itl«m*». 
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MEDICAL AND SURGICAL USES OF 
ELECTRICITY , 

NI’AV EDITION. REVISED AND ENLARGED 

Including X Kay and Vibratory Therapeutics, the Finsen Light and 
High Frequency Currents. 

Ity A. I». ROCKWELL. A. M.. M. I>. 
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Jk’lmol awl Hospital hllcm of tin* NVw York Academy of Medicine: M«ni*M-r 
of the American Academy ol Mcriirin**. Member of Hie New York 
NYnroloirit-.il SaiHy; l ,1 oriiu , ri) Fleet m-Therape.iUst to tfic 
WoiitttuY Hospital to the State ol New York. etc. 

TUI* in a now work in wliich the uutlinr retain.- the* well known title of 
MEDICAL AM) SURGICAL USES OE ELECTRICITY. by Ikttrd nud 
Lurk well: right edition.* «»f which wen* issued. Clio metal plates ol the former 
work art* dentroyetl. ami an entirely rewrit ti lt eilition bringing it up to dale 
ami from new plate.- i> now pasi-nUtl to the medn-al profession. 

It presents in a form, as compact ami fimeticul a- possible. in the limits 
of one vohnne. all flint in known regarding the application atul u*e of vice 
tricity to diwenwe. The uitn of the author has heeii to eoinhim* hi- own varied 
resen relit* for the last quarter of a century, ami the labors of all other n*rent 
explorers in electrD-tlicra|x'iitics in a summary which should !h- nl untv prac¬ 
tical amt exhaustive, ami which should represent with strict impartiality, 
nil that has I urn really accomplished in tltr> depart incut. hy every school, in 
every country, and hy all met Inals. 

To the X-Ray lias U-cti acconlcd an attention and a prominence in ihree 
chapters, to which, hy its growing ini]>ortain*e, it is certainly entitled. To 
tin- Hunch treatment hy the actinic rays of light, to vibratory tlicmtxMttic* 
mid high-frequency current it. a cliaptcr each haw been devoted. Especial 
attention is e:dh*d to the description of Ginn’s law, tI m* Iwcd* of all electrical 
measurement, and intlixpciutnbtc to the worker in electro-lhcnipeutic*. This 
uL-tntsc lait most important sulljei’t has lien- Ixvu made plain to the student 
and practitioner. 

The influence of electrtaation over nutrition, which, with the late Dr. 
Ik*ard, tin* author was the first to enunciate and develop; this tnflurnev. 
whether obtiiiinsl by general far.idixalion. eeniml galvanization, static clcc- 
Irieity, or Mm* use of high frequency current*, i* still the 11 -iifml itlrsi of the 
work. 

While welcoming all new and well accreditml melliod*. it hit* Intii the 
aim of tin* author, not to discard what i* gtNtfl simply Ihiwim* it is old. hi 
t Id* matter of Electrical Gut fils and Machine* the selection* have I men nitnle 
without partiality to any one manufacturer. 

THE. WORK is complete in one large royal octavo volume of 
f»7’2 pages, fully indexed, illustrated by upward of two hundred 
ninl fifty engravings in line ami half-tone process 

Price, in substantial Cloth Binding... ...Net $5.00 

Sent |M*st or express paid on receipt of price. 
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PRICE LIST OF PARTS FOR REPAIRS OR 
RENEWAL 
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Vibrator Spniur lor SlneJiie Klu-uitmn* uf Wall - *... 

Vibrator A.ljiisiinriu for Wall I'lnte - X- 
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Clear l.am|i for Wall CtiMnet. « ... 
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- - - - M •* >w * 
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Kro*.i«-«l Ib MsUucr lamp for .Vo. i:$7 Ilium. Outtil - t 

HUM k Till Alloy, -22 trainee, H m. Wble. for making uirfac.. 

. .„ r g, ... , t 

(<iijlibt- Lead MSI. 13 Iri. wWi*. for X-Huy protection . * •»* .j.. 

Itru-«iit*> for SiuiMSrial A|i|nratuy (m-i of a> . « 

8iiuli;Srt 8ciWfc*K Tor rkrtrodn trniiiiuiU . ’cacti. ‘nt 

Wire linidus for Static .Machine, old »iytc ’ 

Full SH IlniKjic* for 10-MuU- Static Machine. luoo 
Ma.1.1 . 

Full Set Jlru^lM-% for Ifl-Phito S’a tic Machine, 1901 

ModcJ . ! 

Full Set llnidic* for 10-llatr Static .Machine. MMM ** * * 

VMH . ! » 

Full M llni'lw*' for *\Mujc*i|r" Machine. 16 Plat.- j |0() 

24 I .AO ;ic 

Static Machine Mate*. Id inch Rcioliin?. " "n p! 

tH-indi Stuiiunury - S» m IS 0 lb 

J-i-iticli Itcvotvniy . « j^q 22 j, ( 

IW-lmli Stahoiury - 4*^ 0 , t| 

• • 27-lnrh H.>.ll.u.s - K3C |l, 

.«) bn li Star lot li ry - A..IO lie 

.KKindi Krviilvittj? - ( } t ^Q | ti , 

Bli-il"'!, SUIloii.ry ilm 27, 11. 
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Cat him lor “ “ “ . 
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Zinc lor lliy^n-iaii*’ Farailic Hattiry. No. :t 
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Itrlilip-s fur i-ouuii tine ifhilvanic) Znu-H ami farboiiH .. ,>j 

F.iciuciit Btmllm; J'ui»l>. . . 

Caines Cell for Family Fannlb* Itattcry 

• * rtiy.skiau*' Fa radii Itattrry ... 

“ ** Faraillc |Kirt of romliin«*l Patten. 
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“ * “ No. I-H Clattery Hea'I Lamp . 

No. t'.*l I’nitervil Holder 
No. l* llimlitu; l*o*t > . 

I'.nuUMi or ('lump lonn Hiiulinj; I'oM* 

Vo. 2 Jtimlius hwl* 

Confluetiiie Cor'I. t* r >ar*I 

* «ns s» Mill. |MT yard .. 
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TERMS 


AS OUR CATALOG is circulated freely and may reach the hands 
of intending purchasers, with whom we have had no previous dealings, 
it is requested that orders be accompanied by the amount called for in 
this price list. 

NEW ACCOUNTS. —Customers who desire to open accounts are re¬ 
quested to furnish satisfactory business references. We ship no goods 
to parties unknown to us. and a compliance with the above rule will 
save delay in filling orders. 

99 

C. O. D. SHIPMENTS. If goods arc to be sent C. O. D. an amount 
sufficient to cover all express charges should accompany order. 

99 

REMITTANCES —To avoid risk we prefer remittances by express, 
money order, draft on New York, registered letter or postal money 
order. 

9 9 

BREAKAGE _We employ only experienced packers, who, under our 

own supervision, pack goods with the utmost care; therefore we can¬ 
not be held responsible for breakage in transportation. 

99 

COMMISSION ORDERS.-Wc can only accept orders for goods not 
made or carried in stock by us with the understanding that such orders 
will be filled to the best of our ability, that the goods cannot be 
returned, and that the prices which we arc obliged to charge cannot 
be altered. 


p »» DO NOT MUTILATE THIS CATALOGUE BY SCNOINO US 

Clippings. Eveay aat«cle is numseaeo. and 

A SIMPLE AfrCAENCE TO TmE PAGE OA NUMBEA WILL 
ANSWIA THE SAME PUAPOSE-. 
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INTRODUCTORY 

NOTE 


IMPORTANT 


< 


In order to condense our price list and present as little reading matter as possible 
to those who wish to use our catalogue mainly as a purchasing guide, we have 
published a glossary or index which not only describes the articles herein repre¬ 
sented, but brings out in an unbiased statement the objectionable as well as the good 
features of every standard method of construction. 

X-Ray and High Frequency work is becoming of such great ini|>ortancc that 
every physician, surgeon ami dentist should know more of. not only the practical use. 
but of the details in construction of the apparatus which he is to handle. It is of 
absolute importance that the oj>crator make a study of the different |>arts of an outfit 
so that lie will know precisely what he has to deal with before purchasing. 

We would therefore recommend that you familiarize yourself with the terms and 
methods described in the glossary, and let us know at the same time the class of work 
which you are doing, so that we may furnish you with literature from time to time upon 
the subjects that you will be most interested in. With our extensive manufacturing 
facilities at home in constant co-operation with our European agents, we are in a posi¬ 
tion to keep ourselves posted on the products of the world in the electrical branch 
as well as the other departments of our work. 
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E. B. MEYROWITZ. NEW YORK 


X-R^ay Coils 



K 5500 


<I*.STKNT AMID n* > 

\» I lie efficiency and durability of X-Ray foil* depend entirely upon the amount of care lie- 
«tiiwcd upon their construction and the use of proper insulating materials, intending purchaser* 
should receive .some valid assurance that the apparatus under consideration is not deficient in 
these all important features. 

Carefully conducted experiments and tests by eminent electrical authorities made with a 
view of determining the relative insulating qualities of the materials employed in the construc¬ 
tion of X-Ray coils have developed the fact that sufficient care has not been taken in insulating 
X-Ray coils for the service which is ordinarily required of them, and that the burning out of 
the secondaries it only too frequently due to change or inefficiency of the insulating material 
used 

Profiting l»y these tests and aided by our long experience in the manufacture of Electrical 
Apparatus, we tiavc not only taken special care to employ the U-st grade of insulating material*, 
but have also by close study and observation been enabled to devise a casing of new am) im¬ 
proved construction by means of which it is possible to keep the apparatus absolutely clean and 
remove all dust or dampness which arc apt to accumulate upon the casing and thus prevent any 
deterioration of the insulating material ami consequent "break down" of the coil itself. 

As regards the cost, we wish to say only that price-competition has liccn ignored wherever 
it would compel a departure from the highest standard of construction We affirm positively, 
however, that lower prices than we quote are not to lie secured without the sacrifice of quality, 
both in material and workmanship 

Price of coils mounted in oak or mahogany for the no, 220 volt, direct current, or 104 volt 
alternating, a* follows: 


4 inch. 

6 * . 

8 * . 

IO " . 

12 " . 

14 “ . 

16 “ . 

|8 ~ . 

» ** . 

larger sizes to order. 


$8000 
90.00 
110 00 
14000 
16000 
180.00 
22000 
yjo.oo 
.40000 
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E. B. MEYROWITZ. NEW YORK 


X-Ray Coil with High Frequency Attachment 



E J 5 «J 


Operator* requiring nothing except coi! and high frequency attachment will find the style 
represented above very convenient and satisfactory. The resonator mounted over coil makes 
the most compact arrangement that it is possible to obtain, as certain spacing* are necessary 
when combining the two. Having the discharge rod* on the coil extend laterally from coil 
cabinet permits us to mount the high frequency attachment very much tower than can be done 
otherwise, and not only brings the attachment to a more accessible height, but precludes all 
chance for short circuits and enhances the appearance of the outfit. 

The 6-inch and 8-inch sires arc specially desirable for nose and throat specialists. 

Price* of coil and resonator a* above in oak or mahogany for the I to or 220 volt direct cur¬ 
rent. or the tat volt alternating, arc as follows: 


4 inch coil. $12000 

6 “ “ 13000 

8 - * 150.00 


For larger sire* add $5000 to prices quoted on page 5 


6 
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X-R.ay Apparatus 



E 2510 


The above cut illustrate* our coil outfit without resonator. These we make regularly in four 
«.i/es, to 111., 12 in. 14 in and 16 in. Other sires to order. 

We find that any of the above sue* will do the very lies! X-ray work that can be done with 
am apparatus, no matter what the sire may be. The difference in these lies in the fact that 
the larger sires will handle tubes of greater range in vacuum, while with the smaller coils a 
certain vacuum must be maintained to do the bc -4 work. 


Coil. 

Cabinet. 

Rheostat. 

Spark gaps. 

to inch.$ t2o 00: 


Tube stand. 

2 X-Ray lulies. 

8 "xto" Platino-ltarmm Cyanide 
Eluoroscope. 

12 inch..$pV>oo; 14 inch 


2 Electrolytic Interrupters. 
Complete set of Blue Prints 
and full instructions for 
setting up outfit 

$40000; tfi inch.$440.00 
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E. B. MEYROWITZ. NEW YORK 


Ward Outfit 



E J511 


Apparatus a* represented above we style as our Ward Outfit owing to the readmes* in which 
it tan be moved about. A* it is mounted on four-inch nihlier-tired castors, it is especially 
convenient in hospital* for bed-side treatment by the X-Ray or high frerjuency current. Where, 
space i* limited in a physician's office, thi* type of apparatus i* also recommended. 

For prices without the high frerjuency st'achment. add $5 00 to quotations found on page 7. 
Providing the high frequency attachment is required, add $5 on to price* found on page 0. 


S 


(C) Jeff Behary 2019 












E. B. MEYROW'ITZ, NEW YORK 


Complete Outfit v/ith Resonator 



| 1 , 


1 JJ| 





Thi* cnl represents 
■me of our X-ray 
outfits with Oudin 
resonator mounted 
aliove coil, making a 
compact and conven¬ 
ient apparatus to 
handle Ity simply 
carrying a set of 
wires to the coil die 
resonator it ready for 
use. 


E 2$,20 


I 


I‘rice complete, including: 

Coil, 

Cabinet. 

Rheostat. 

Spark gap*. 

Tuhc stand 

to inch... $.u> to: ij inch 


2 X-Ray tubes. 

J Electrolytic Interrupters, 
i I’latmo Itarmm Cyanide 
Kluorotcopc 

t Oudin High l-'re<]uenc.r 
Resonator mounted a love Coil 

.$.*>$«»: 14 inch 

Other »i/c» to order 


1 Set of three sacuiim elec 
l rode*. 

1 Handle for same. 

Complete set of Blue Prints 
and full instruction* for in¬ 
stalling apparatus. 

$ 4.15 00; 16 inch.$ 4/500 


9 
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E. B. MEYROWITZ. NEW YORK 


K -*5-*5 



The apparatus illustrated atiovc was designed and constructed for the New York Throat. 
Nose and Lung Hospital. It has two resonators and is so arranged that two patients can be 
treated at one time by the auto-condensation or auto-conduction methods. It is also possible, of 
course, to treat with the bipolar method front both resonators. 

The coil in this outfit is placed in the rear and lower part of the cabinet, so as to allow 
sufficient immunity from the condcnsor and resonator. 

This apparatus is cimippcd with three interrupters, an ammeter for measuring the current 
pasting through primary of coil, and also a hot-wire milanuncter for registering the quantity of 
high potential current passing from resonator to patient. 

A further description will be given upon application. 

All sires of coils from 8 inch to to inch can be used with this apparatus, for the 110 or 220 
volt direct current or 104 volt alternating current. ,, 

Price complete with accessories, as itemized on page 9. together with an additional inter¬ 
rupter. ammeter and milammeter: 

8 inch coil.$380.00 16 inch coil. $54000 

to “ '* . 420.00 18 “ " . 58000 

12 “ “ ... 460 00 20 " " . too 00 

11 50000 


* 

« 


« 


« 


10 
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E. B MEYROWITZ. NEW YORK 


Ammeters a.nd Voltmeters 


1 



K 2550 


Wc arc prepared to furnijh standard volt and ammeter* (or all classes o( work connected with 
X-ray and high frequency apparatus They are all mounted upon finely-finished black bases and 
supported on brackets at an angle of 45 degrees, so that they can lie easily read front the natural 
standing position of the operator. 

The ammeter, especially, is of great value, as the operator can he guided with it in adjusting 
his interrupters 


Price of ammeter reading from 0—25....$18.50 

mm m >• „ 

. O—... 1 ■ . % 

Price of voltmeter reading from 0—130 .. .. 2000 

mu m •« m _ _ _ __ 

O—JJO.. . ... 2 $ 00 





E J565 

Milammctcrs arc now being constructed both for measuring the current passing through an 
X-Ray tube and also for determining the volume of high frequency current delivered to a 
patient itndrr treatment. 


Price of meter reading from 0—10 .$5000 

“ 0—24 . • . 35.00 

“ 0—200 25.00 

" 0—800. 2500 

" “ 0-1800. 28.00 

“ “ " having two reading* with shunt plug o—200 and o—800. .40.00 
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Clcctrolytic Interrupters 



WEHNELT 

The \Vrhnch interrupter is one of the well-known "break*” 
for X-Ray coil*, especially in skiagraphy and fluoroscopy. The 
electrolyte is placed in a porcelain jar. while this is in turn suspended 
in a large tank filled with water. This arrangement ikh only makes 
a very quiet interrupter. Inn one which will remain cool for a long 
time. 

Price, complete, with blue print and instructions for 

installing.. $.1000 


E A.too 


CALDWELL 



E -Got 


The Caldwell interrupter is well adapted to the operating of high frequency apparatus and 
treatment work with X-Rays, ami especially serviceable cm the ijo-volt direct current. 


Price with water-cooling lank.$1500 

Price in extra large tank for contimioiis service . 30.00 


13 




i 
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E. B. MEYROWITZ. NEW YORK 


Mechanical Interrupters 


INDEPENDENT VIBRATOR 

I he independent vibrator which wc manufacture i* especially serviceable <m portable ap¬ 
paratus anti ft>r haiterv coil*. It is const meted on the plan of the double niaxnvtic pole German 
‘'break." ami has several superior features It it self-starting, doe* not gel over-heated, and is 
so well balanced that it gives a continuous steady light in the tube 


Price without condensor. . $2$ oo 

Price with mica cundensor.... 7000 


Note. —Wc manufacture both mica and paper condensor* but recommend those made of mica 
With our cheaper coils wc send out paper condensor*. wlulr we always furnish the Conner with 
| our higher priced outfits. 


» . 


MERCURY INTERRUPTER 


We illustrate here one of the most reliable Mercury breaks 
on the market It is constructed on the turbine principle and is 
arranged so that the alternating effect can lie produced when the 
high frequency attachment i* being used This is considered bv 
some of greater value than the directional oscillatory high potential 
current. 

We also use this interrupter in connection with a synchrouoti ■ 
motor for use on the alternating current. With the adjusting de¬ 
vice which we include with the instrument the operator ts able :■> 
catch liotli alternations at the highest voltage, thus securing double 
the efficiency from his apparatus Where the current is broken it 
each period only, there i* a marked loss in efficiency, and thi* i* 
obviated in onr construction Wc recommend thi* interruptrr 
where apparatus 1* to lie in use for protracted periods. 



F. JG07 


With l>. C. motor (without condensor).R>5 c<i 

Motor and interrupter arranged for the alternating rffeet I without condensor). , 7500 

These interrupters require condensor* of from i' ', to 5 micro farads, according to coil upon 
which they are to be operated. 

Price of paper condensor..... .$15.00 to Sjaco 

Price of mica condensor.. . ..tc.no to fioco 


t.t 
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Coil Rheostats 



Mthnugh Mr manufacture other 
style* of coil rheostats, we illustrate 
one which rinti ires small space ami »» 
very convenient. It is a* reliable ■»* 
any on the market. 

Price..S20.00 

Sue of l»a*e ft' .xnj ins 


F 2610 


1 


Coil Rheostat 

WITH LONG LEVER.' 



Coil rheostats should lie construct¬ 
ed so that comparatively large cur¬ 
rents can lie carried for long periods 
of time, as it is always necessary to 
place a small amount of resistance '.n 
the circuit of an X-Kay coil 

AccompanylUK cut illustrates our 
rheostat for this purpose, and is 
made entirely of metal porcelain 
and asliestos. 

Wc guarantee it for the severest 
service, and will add that it pre¬ 
sents a tine appearance when mount¬ 
ed upon the end of the coil cabinet 


or adjacent wall. 

Price for the 104 or tto 

suit current*...$3* 00 

Price for the xK or 220 
volt currents. ..... 40x0 


E 261 2 


i 


■ 4 
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E. B. MEYROWITZ. NEW YORK 


l 


I 


Switchboards for X-R.ay Apparatus 



Wc believe »c were the first to manufacture 
commercial current switch boards ut this 
country for electro-therapeutist*. ami we arc 
well equipped to furnish anything in this line 
mcctmg competition in price when quality i» 
considered 

The cut represent* one style of switch 
laurel which is very popular and consuls of 
Ammeter. Voltmeter, ruby lamp, fuse cut-out. 
coil rheostat ami controller mounted upon a 
finely-finished slate have 

The inner construction is covered by per 
forated steel strips finished in oxidized cop 
per. 

As in our F. J61J. wc use nothing hut metal, 
porcelain and asliestos m their coilsi ruction 

I’rice fsue of base A|x,|o inches) .$150x0 


Multiple Spark Gap 




F. *17 


it is very convenient and sometimes necessary to place 
resistance in the circuit lietweeii the coil and X-Ray 
tube As the only resistance available for hi|(h potential 
currents such as is g- ncra'crt from the secondary of a 
large coil, is a series of air gaps, attachments known as 
'’multiple tpark gapf," are placed in the circuit. Rais¬ 
ing the rod. thus 1. creasing the nnmlier of air spaces, 
has the effect of cut: tig ikiwn the secondary current 
When using an X Ray tube which ha* comparatively low 
vacuum, the penetrating power of said tube can lie very 
much increased by the use of these gaps 

Operators, after having used them a short tune, 
would scarcely l.row hour to adjust a coil for an X-Rav 
tub.* without them. 


Price per set with glass tube. 

“ ****** mica " . 


$10,00 
.. 1S.00 


•5 
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Tube Stand 

A convenient, very strong and easily manipu¬ 
lated lube stand, having a perfectly rigid holder 
(an essential feature for skiagraphs), and a fonn 
of weighted tripod to prevent toppling when a 
heavy protecting hood or any excessive t weight is 
attached the holder 

The holder proper not only has a screw clamp, 
but also a spring which holds the jaws together 
while the damp is (wing adjusted. The holder 
also has a suspending rod (shown m E 2510). 
which is used to support the cords running from 
the coil to the tube, preventing punctures and keep¬ 
ing the wires properly separated. 

Price . $1200 


Fluoroscopes 

We can furnish any grade or style of lluoro- 
scope. hut we have regularly in stock only those 
with screens of the very finest ipiality of Platino- 
Cyanide of Barmin. On short notice we can fur¬ 
nish screens of Tungstate of Calcium or any 
grade of screen of the I’latino-Cyanide of Barium 




E 2620 



E 26.jo 


Price of tluoroscopc with detachable screen 


5*7 

6x8 

7*9 

8x10 


5 12.00 
16.00 
jo 00 
J400 


Screens of Plat mo-Cyanide of Barium.. 25c |ier sq. in. 
Screens of the Tungstate of Calcium iji per sq 


; 




■A 
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X-Ray Tubes 


i 


The GundeUch X - Ray tube hat no doubt the best 
record for rapid picture work of any tube made 
The vacuum regulator consist* of a platinum tube 
fused into the larger of the two extensions. By 
removing the glass cap and heating this tube to 4 
cherry red. fair is allowed to enter through the pore* 
of the metal itself, thus lowering the vacuum. 


Price* as follows: 

4$-jo-cm. 4*4 in. bulb.. $1700 

40-50 “ 5 VS “ ._ 19.00 

60-70 " 654 . 23.75 

80-90 " 7« 44 . 34.00 


Heavy anode X-Ray tube with rais¬ 
ing and automatic lowering device 

Price: 

35-40 cm.. 5 in. bulb. $24.00 

50-60 “ 7 “ . 26.00 

70-80 “ g “ . 30.00 


E 3650 




E JO40 


\ 


s' — 


Water cooling X- 
Ray tube with rais¬ 
ing and automatic 
lowering device. Both 
our E 2650 and this 
tube are especially 
suitable for coil work 
in treating and fluo¬ 
roscopy. 



E .8160 


Price: 

80 cm.. 7 in. bulb 


$40.00 


«7 
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Double Cathode Tube 



The double cathode X-kay tulie is intended (of u« on tile alternatuiK current, a* it acts <otM> 
what as a rectifier When the wave from this current is passing through the tube in the right direc¬ 
tion. the effect is to make a perfect cathode stream between the larger cathode and the target, but 
when the opposite conditions prevail the tube is thrown out of focus an.) the rays absorbed The 
connections are made at the terminals of each cup electrode 


I'nce. 5 inches in diameter. . $1400 

•• 6 •* “ •• . 16.00 


Treatment X-Ray Tube 


Caldwell Localising X-Ray tube for 
coil work. 

The most satisfactory localizing tulie 
made, as the X-Rays arc projected di¬ 
rectly at the end of the extended tul** 
Bulb four inches ill diameter. 



Price. 


$12.50 


This hood is made of a material 
which is opaq u e to the X-Rays 
snd iorms a hemisphere sufficient¬ 
ly large to receive any ol our 55 
to 50 cm. tubes With the hood 
we supply a set of hard rubber 
txtension tubes in three sizes for 
the treatment of corresponding 
sized areas. 

Whcn ordering, please state 
size ami make of X-Ray tube to 
be lilted 

Price.. 


Protecting Hood 



$1200 


( 


I 


IS 


(C) Jeff Behary 2019 


19 


























E. B. MEYROW1TZ. NEW YORK 


High Frequency Currents 




r 


It ha« I ►evil demonstrated to tltr satisfactii >ti »f conservative Electro-therapeutists that the cur¬ 
rent from an iiuluction coil passed through properly constructed solenoid*, resonator* and c«m- 
dntsor* ha* a marked effect upon vaso-motor, motor and sensory nerves, the sympathetic nervous 
system and micro-organisms. From the report* of many practitioners it would seem that in this 
type of current we have the most versatile and effective remedy known for the treatment of acute 
ami chronic condition*. The most convincing evidence of the efficacy of the so-called high fre¬ 
quency current is contained in reports from physician* wlu> were at first extremely skeptical 

It is a well established fact, however, that currents of very lugli frequency, such a* are ob¬ 
tained from I lie static machine, produce transient effects, while low frequencies obtained from 
Faradic instruments, unless very carefully handled, arc too energetic and powerful, and in a large 
proportion of case* produce over-stimulation and nerve exhaustion 

A properly constructed high frequency apparatus produce* a current, tin- reaction of which 
tq>i«ti the circulatory, muscular, and sympathetic system, ha* a very favorable effect. Sonic of the 
condition* which have been so successfully handled arc: (lout, rhrmatoid. arthritis, diabetes, 
Itnglit's disease, anal fissure*, tnrtnti*. nervous dyspepsia, constipation, renal insufficiency, hepatic 
torpor, rheumatic deformans. gonorrhea, epididymitis, prostatitis, ec/rma, psoriasis, locomotor 
ataxia, paresis, mastoiditis, anemia, leukemia, nerve exhaustion, septicemia and ovaritis. 

The high frequency current is not a panacea for all ailments, but m cases where there is an 
unbalanced condition in the circulation, or lack of tone, cither general or local, results have been 
olitamcd that certainly justify the physician in giving it a thorough trial From present indica¬ 
tions wc arc led to believe that the tune is not far distant when most physicians will have at their 
disposal an apparatus for the generation of this current. 

The electrodes which may he used m connection with this type of ap|iaratiis arc numerous., but 
applications are usually made with vacuum tubes shaped to suit the part under treatment, or with 
tlie regular static roller or ball. This work can he done with only one wire connected to the ap¬ 
paratus. hut two may l»c u»cd if a stronger current is required 

It should be understood that not all machines or devices for producing a glow or luminous 
effect in the ordinary vacuum electrode should Ik called high frequency attachments. An ap¬ 
paratus for producing the liest effects must consist of a primary solenoid in connection with con- 
densorv With this arrangement both the number of frequencies ami strength of current arc un¬ 
der perfect control, which is not the ca«e with many other instruments intruded for the same 
purpose. 
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Ovidirv Resonator 



E 2800 


This resonator is constructed after the Oudin pattern It is without doubt the best of all 
accessories made for the production of the so-called luith frequency current. 

We can furnish the single resonator for unipolar, or the double for bipolar work. It should 
he stated that a single resonator can lie used for bipolar current: hut with two in scries having 
opposite polarity a much more powerful discharge can lie obtained 

Price, including three vacuum electrodes with handle, one metal ball electrode and cords: 

„ „ 1 Single Resonator, dimensions 8x12 utche* .$:ono 

h a 8 oe • „ 

( Double " *• •* •• .. 75.00 

Any three electrodes from E 2900 to E *>40 may lie selected Unless otherwise stated we in¬ 
clude one Vaginal, one Rectal and one Universal or spray: also one metal lull electrode 


We make these resonators in two sires, vu.: 

8x12 and HxiK inches 

The former arc intended for nose and throat specialists when used in connection with small 

cutis. 

The latter for general practice Although of larger dimension, they have a long range of 
regulation so that the very stuallrst vacuum electrode can l« used on the most delicate mucous 
surfaces, or an effluve j to 4 inches long can lie obtained 


E 4805 


Single Resonator, 
Double " 


dimens’ons 

M 


11x18 inches 

•t •• 


$(10.00 

8500 
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Arm and Leg Solenoids 



E /XNJ 



In ihc treatment of rheumatism ami other disease* affecting the amt and le t it i» found that 
one of the (>e*t remedies t* the high frequency current administered hy the auto-conduction method. 
The above cut* represent attachment* for thi* ptirpote. The) 1 can he furnished with or without the 
adtiistalde stand. 

I hi* stand t» arranged *o tliat the Solrnoid can Ik- raised and lowered as itesired hy a cranU 
motion which will firing the apparatus on a level with a chair or can be raised a convenient 
bright for a comfortable position in treating the arm 

Price of E Jtljo Arm Solenoid without stand. .. .$.2500 

“ “ E J855 Ixg “ * * ... 2$.O0 

“ “ E i860 Arm ** with " .. . 3500 

“ “ E ^65 Ixg “ “ “ . 3500 
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Vacuum Electrodes for High Potential and High 
Frequency Currents 

High Frequency Electrodes with Kuscd-ln Wire 


Patented July i8» 



Set of 7 including handle. . ... . jN 50 

Set of 5 including handle. 7.00 

Tube* separate . 1.25 

Handles separate . t.25 




K JQJO 


Rectal electrode with fnsed-in wire 


$1.50 



These electrodes are inaniilacttirrd in three styles, viz., with fusrd-m wires, without internal 
wires, and with internal current conductors for local work. Electrodes E 2900. E jqto and E 2920 
ire of the first, while E 21x0 and 21)70 arc of the second type. E 29.*) is a cut of the rectal elec¬ 
trode of the third type anil has a small glass tube through the center connecting the rtuh.^ao 
that the discharge from the resonator can be concentrated at the extremity. ^ 

We can furnish these electrodes in any form or shape desired 
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} 


f 


High Frequency Electrodes 

Spec :il set of Vacuum Electrode* designed liy Or \V. B. Snow 



Set |>ackcd in box. 
Tube* separate .... 
Handle separate ... 


E JWo 


$500 

•75 

75 



Above cut represent* our vacuum electrode for obtaiimiK heavy so-called high frequency dis¬ 
charge*. A great deal is now '.icing done in the treatment of tnlwrctdar case* with oscillatory cur¬ 
rent*. and some wonderful re*ull* are being obtained This electrode is especially adapted to this 


* of work. 

For Heavy Discharge, flat bottom.. $400 

t he same, round liottont. 4.00 


2.t 
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High Frequency Electrodes 



Crown Electrode tor head breeze.. .. Shoo 



E jt) 70 


We believe that the Hughes Ionizer is a very valuable electrode for supero/onizinsr and oxidiz¬ 
ing oils and oilier medicaments used for nose and throat sprays. It is very highly endorsed and 
ive feel justified in recommending it for treatment of catarrhal and other diseases of the respira¬ 
tory tract. 

Price. $400 


Cords for X-Ray and High Frequency Attachments 



K J075 


The cord which we furnish is rulilier covered ami enclosed in nicely braided red and blue 
'ilk. I he ln~>ks arc specially made for this class of work and do not become detached. 


Price per pair 5'/i ft. long. $1 25 

- - “ 6*1 " ” 1.50 

“ " “ 7 M ~ “ 200 

Hooks separate, per pair. 70 
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Motor-Generators 

Direct Current Generating Outfit 



K juoo 


» 



\Vlitrr it i* not convenient *>r possible to 0111.1111 the commercial electric ctirrcut. a motor- 
generator o-.-tfit operated with ordinary kerosene oil. a-, shown in the above cm. should lie em¬ 
ployed. It make* run only the most economical hut the safest power that can tie deveUiped 

We can furnish cornplete installations for hospitals, sanitariums or for the physician'* '-dice, 
tn sires rant’ll K front Q K.W to ja K.W. output (16 to boo 16-c -p lamp capacity I 
t‘ric»-s of these outfits with estimated cost of installations furnished upon rcs|ue»t 
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Alternating to Direct Current Outfit 


E 5450 


\* the no-volt direct current i* the ideal current for rcrrly all (U<M< <*f work which 
would niterc't the phy*ician. we have introduced onr Ahern; mix Current to Ihrect Current out- 
t't »l»mn above. 


Price with j IIP Motor <) K \V 
I " - |J« “ 

“ •* 4 *> “ 4.4 ** 

N U j H M q M 

“ “ 3 “ “ |H - 

“ “ 4 “ “ 12 “ 

•4 (4 j N ** q M 

" “ 3 ** li “ 

* " 4 ** " 2 2 


General >r 

i <0 Cycle 
/ IC4 Veil* 

f.tceco 

** 

3*5 00 

•• 

I One Phase 

JSC re 

•• 

| Co Cvcle 

JU 5 -CO 

H 

jc8 Volt* 

I One Pha«e 

400.00 

M 

475 co 


( ‘- 0 £>* ,c 

37500 

** 

• > 104 \o1t* 

44500 

** 

* One Phase 

50000 


For current* of other frequencies price* of apparatus will not exceed tlnxe li*te«l under the 
i.t.t cycle rate* Wc can furniclt Motor-generator apparatu* for the following alternating air- 
rent*: as. .to. 40. so ami 75 cycle in one. two or three phase. 


4 


500 Volt to 110 Volt Direct Current Generator 


Jr in often con¬ 
tinent to connect 
with the trolley 
circuit of 500 volt 
direct current, or 
in some citic* tin* 
voltage 1* tt*cd 
for |h over -cr\ ice. 
Cut illtt'tr.ue* our 
Motor - Generator 
for changing this 
current to that of 
1 to volt 

The feature of 
*uperiority over 
other make* i* the 
way in which the 
two machines ar 
coin hlited. It i* a 
well known fact 



F. s.‘oo 


that the voltage of 

the trolley airrent often varie* from 450 to too. and a* the ticld winding* of the Generator arc 
connected directly with the line a more uniform output i» the re»ult 


Price of apparatu* with an output of 550 watt* .S-w 

. .1100 " . J 50 

- •• •• .IJCO " ... 31*0 
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Water Motors 



Where a com in next* prewurc of ai lead 4$ II**. 
can Ik- taken front the water main* in *ulhcicnt quantity 
■t i* often convenient to live thi* in preference to «»ther 
power for obtaining elect nr current to operate datic 
machines or generator* for coil ap]ttratn* One of |*n 
.netboil* can lie adopted where coil apparatus i« to lie 
wed one i* charging tinner lialtene* for tin* put* 
pose. the other 1* generating vufhcient current for direcl 
connection When the former *y*tetn i * to he n»e«l a 
much tmaller generating outfit will *ufbcr. anil consr- 
quently let* water »upply i* nece*»ary; therefore. we 
will quote on two *ue* 

See further dcvcnptmii in tilotmry 

Price of ! t h. p. water motor requiring a minimum 

preisurc of 45 Hi*. $40.00 

Price of ,t h p water motor requiring *ame 
pmMire ...fiJjm 


E 'iSo 


I 


Storage Battery 


Although storage cell* rce|inre more or lc** atten- 
tnMi. it «» often iHKtwury to u*e them in connection 
with X-Ka.v apparatus If. however, they receive 
pro[ier care, they arc often found very convenient fot 
portable work, and we recommend them in the*e ea*c* 
Where the operator ha* at command a sufficient 
quantity of water to operate a *4 or VJ h. p. water 
motor, a small generator can lie attaehcil ami a vet of 
derate cell* kefit charged from thi* source. 

jo ampere hour cell* in celluloid each.$1000 

40 “ “ " . 14 - 5 ° 

We al*t> furnish *torage batteries in gla** jar* for 
stationary work. Price* on application 



F. 5400 
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Skiavgrevphic Accessories 


Illuminating 

Box 

The illuminating l«>x 
i« indispensable to the 
skiagraphcr Better re¬ 
sults ran lie obtained 
from reading the noga 
live than making a print, 
and can he done very 
much iiuicker, as the 
steps taken in printing, 
developing and toning 
not only require a great 
•leal of time, but much 
is lost unless sufficient 
care is taken in this 
work. Within thirty 
minutes after a plate is 
exposed the operator can 
diagnose the condition, 
providing he is in pos¬ 
session of a good il¬ 
luminating outfit Plac¬ 
ing a plate up to a win¬ 
dow is not satisfactory, 
as it ret)uires the proper 
amount of subdued light 
tu bring out the fine de¬ 
tail, and this light must lie 
confined back of the |> .ite 
under examination. 


I'ncc without dimming rheostat for plates of five different *izc» from 5" x 7" to It” x 14". $4500 

Same with dimming rheostat ... .toco 

Larger sizes |o order. 



$I 5 <» 
. Iff 00 


Lead Lined Box 


A lead-lined Imx for preserving 
sensitized X-Ray plates is so conve¬ 
nient that very few operators feel 
that they esn be without one. It not 
only saves unnecessary steps, but pro 
eludes all liability of damaging im¬ 
portant work from carelessness, a» 
without one it necessitates placing 
the plates a long distance from the 
apparatus to positively prevent their 
Iwing togged while the tnlie is hcuig 
operated It is well utldersioo;| that 
X Rav plates must he kept sonic dis¬ 
tance from the apparatus unless they 
arc carefully ptotected from the X 
Ray light by means of some heavy 
metal or other material which is ab¬ 
solutely opaque to these rays. The 
I ox illustrated alovc is for this 
torposc, and is a most valuable ac¬ 
cessory to an equipment 

Price of lox sufficiently large to receive plates up to it' 

" ” - “ " - - “ 14' 

These ea»cs .ire all made of oak and finr'y finished 


F. fcojo 

x 14” in size, 
x 17" “ 


i 
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Caldwell Ruby Lamp 


The accompanying cut illustrates a very dc- 
siralile accessory to the dark-room equipment 
in the <hapc of a ruby lamp box. As it is very 
necessary u> use a subdued light occasionally in 
examining an X-Kay plate iltiriug the process 
of developing. at the *ame time ex|M>»ing it 
to as little light as possible, this lamp is so 
arranged that it can lie thrown to one siilc or 
tilted to any position desired. The rasa i' 
also supplied with a switch, by means of which 
the light can be turned on or off at will with¬ 
out leaving the table. 

Price, complete. SiXori 


Developing and Illuminating 

(Patents Prnmxc.) 


F. 6150 

Price for rocker to Ik- operated bv hand power . 

" “ .foot “ . 

" electric motor jiower, I). C.. 
Above rockers arc for plates 11" x M” or smaller, 
l-irger sizes to order 

If dimming rheostat is required, add $10.00 to the above prices. 


: 6100 

Tasble 

For convenience and 
accuracy in developing 
an X-Ray plate onr pat¬ 
ent developing table is 
superior to anything on 
the market. It combines 
lx>th developing rocker 
and illuminating box. 
and arranged with ruby 
electric lamps, together 
with plates of orange 
glass immediately under 
tray, so that at any time 
during the process of 
developing the plate may- 
tie examined under the 
most favorahle condi¬ 
tions without removing 
or disturbing it in any¬ 
way. As it is best to 
admit as tittle tight as 
possible, a snap switch 
is provided so that the 
light may Ik- turned off 
at will 

These developing 
rockers are made to he 
operated by electric, foot 
or hand power, latter be¬ 
ing shown in atKive cut 


.$.15 00 

. . 45 00 

110 volts.... bo 00 




»- 
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Skiagraphic Ta.ble 



E bjoo 


The above cut represents the most convenient and compact form of Skiagraphic table that 
one can procure. It is arranged with an extension on either end, giving a total length of six 
feet (6 ft.) when these arc raised. It* shortest length when the extensions are lowered is forty- 
one inches (,|t in.); width, twenty-four inches (24 in.) 


Price without cushion.$15.00 

" with “ . . 2000 




*> 
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Compression Blende 


F. 6joo 


The compression blende it considered of ureal importance to the skiagrapltrr in that better 
dctAil can be secured, as with it the secondary rays are cut out and the circulation which has been 
found to interfere with the results is not only checked, blit the part is made anemic by the pres¬ 
sure which is made in adjust me the compression tube Aithooeh a little more lime is required for 
the exposure, the difference in results warrants the additional time 

Price . . . $t jo oo 


3 » 
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X-R&.y Plantes 


Wc arc in a position to furnish X-Ray plate* of every make; however, we ordinarily tend 
the Cramer plate* when they are not to be cnclo*ed in envelope*. When we are to vend them 
enclosed wc furnish the Seed plate. 

From our photographic department wc can secure for our customer* X-Ray plate* of either 
foreign or domestic make, and guarantee to furnish absolutely fresh goods. 


TABLE OF PRICES. 
Single Coated 


Sire*. 

5" *7" . 

t x 8 . 

per do*. 

. $t 40 . 

tii/.xK' . 


7 

XIO . . . 

. 2.65 . 

8 

XIO .. . 


IO 

Xt 2 . 


| | 

XI 4 ... 

. r. 2 % 

■4 

XI7 . 


16 

XJO . 


17 

XIO . 


18 

X22 . 


JO 

X24 . 



Double Coaled 
per dor. 
».••• $1.70 

. 185 

. 2.50 

. J.» 

. 360 

. kiS 

. &*5 

. 134 $ 

. 17.80 

. I&65 

. 23.55 

. 26.65 


1 


Lenses for X-Ray Photographic 
Reduction Cameras 

Reductions made from X-Ray plate* form a coiict»e memoranda of experiments and diag¬ 
noses. and can lie readily made with a suitable enlarging and reducing photographic apparatus 
One may make either a bromide reduction or a negative from which any number of picture* can 
be printed. The necessary apparatus will include the above mentioned camera fitted with a suit¬ 
able lens, a supply of plate*, plate holders, printing frame* (*ec list of photographic apparatus 
listed i.i the preceding pages). 

Wc are prepared to supply the entire photographic outfit, and are the sole Unite*! State* 
agents for the celebrated Zeiss (Jena) !cn*c* made to suit every branch of photographic art. 

Price list and particular information will he gladly furnished on request. 
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Developing Powders 



F. 6550 


A« the Mfto)-Hydro developer luv promt the most satisfactory for X-Ray plater we fur¬ 
nish this combination pot up in boxer of six powders eacli The compound* arc carefully wrapped 


m non actinic paraffined papers and not liable to deteriorate. 

Price per box... ...$.25 

We can also furnish other developing powders put up in same form a» follows: 

Hydrochmon developer, per box of six powder*.$.25 

Kitav Hydro * ** “ “ “ “ 25 

Kikonogen “ - .25 

Pyro " ** “ “ “ * -25 

Micrngcn “ “ ** " “ “ 25 

Amidol “ “ N ** " *• J 5 


► 

* 


Fixing Salts 

Per Pound. 

E 6551— Sodium Hypo-Sulphite, chemically pure anhydrous. S .?> 


M 
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Developing and Fixing Tra.ys 

Steel Enameled Trays 



These trays are made of the very best sheet steel, stamped from one piece and have no seams 
or joints. They are very light and durable. Are guaranteed to be acid and chemical proof. 

PRICES. 


For Plates 

5" x 7 " 
Otfx 8tf 
8 xto 

to XI2 
II XI4 
M xi? 


Instdc Measure 
... S'A“x 7 V,"x\V," 
... 7 'A x 9 « xiH 

... m xti xix 
... ii xijIS xi 
... uH xms« xj 
... 154-4 X1944 xi'A 
larger, sires to order. 


$ SO 
•75 
I 13 
1.70 

*25 

375 


Standard Hard Rubber Trays 



E0700 


The Hard Rubber Tray i*. no doubt, the best for developing X-Ray plates, a* they arc abso¬ 
lutely acid and chemical proof Although they are very durable and not easily broken, they 
have the advantage of other makes in that they can be repaired if accidentally broken. 



7 x 9 
854 xiot* 


$ 70 

lOtf 

“xiaH" . 


80 

11 

Xl6 


96 

•5 

*19 . 

. +75 

1.15 

18 

X22 . 



Larger sires to order. 


Glass Tra.ys 



E6750 


These we furnish in four sire*. a« follows: 


7 " X 9" .$ .60 

8 'A xto’A .75 

nk4 xu54 . j.50 

17 xii . 1200 


« 


« 


f 


.u 


— 
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E 6800 


Graduates 

Especially designed (or skiagraphic work. Raised figures and ground 


graduations. 

Trice 8 01 ...$ 40 

• tt * .60 

“ “ . 135 


I 


Ribbed Funnels 

Best (or any work where filter paper is used. 


Plain. Muted. 

Price t pt.$ .ao $ 20 

“ « *1*.35 JO 

“ 5^5 rj»I . -to -t5 


Ef.850 



Stirring Rods 

■ Glassi 


{ Price 8 inches.$ .05 

“ 10 “ ..to 

“ 12 “ .15 



any 


E6»)J 


Fna.meled PitcKers 

Seamless Steel' 

We can (umish Agate or Blue and White Enameled Pitchers in 
sire desired. 

Price (enameled! 3 *|t.$140 

" “ 4 " . . 1 75 


35 
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Washing Tanks 

The Ingento Pla.te Washer 

(patent Arruni tor ) 



F.Oqso 


vulrt enters (he lifix through two long tubes, 
which extend tin- (till length of the hox, one «n 
each side The tube* arc perforated with holei 
every one-half inch so that a stream of water »* 
forced lietween each plate, tint" insuring quick, 
perfect and uniform washing of each plate 
The inside rack can lie lifted up and placetl 
oil top of the box vo that the plates can lie 
drained and dried a* i* shown in illustration. I he 
4x5 sire is nude entirely of /me. Ikii the larger 
sues are made of galvanized iron, and arc built 
* \»ra vtroiig to accomuiiHlate the large volume of 
water and increased weight of plate*. 


An innovation in professional washing ap¬ 
paratus. Its distinctive features place it at the 
head of all wash Imxcs The Ingento Washing 
Itoxes will, in one operation, wash negatives of 
any si/e smaller than the largest si/c for which 
they are intended. Tile cuts fully illustrate the 
method by which this is accomplished 

It will also be seen that the inside rack is 
tilted, so that it is impossible for the plates to be 
disturbed during the operation of washing Tire 



PRICES: 

Xo. I. For as plates 4x5 or smaller. $1-75 

No. IJ 4 . “ * " 5*7 - M t," 

No. 2. “ 50 “ 5x7 * - ... 5.00 

No. 3. " too " 5x7 " “ . 7.50 

No. 4. “ .to “ 8x10" “ ... 4 50 


I-argcr sizes to order—ox ta. tt x 14. 14.x 17. 



Drying Kacks 

Any size negative can be placed in this rack 
from lantern slides to plates I 4 ’’x! 7 ". It is 44 
long and will accommodate 48 plates 

Price. $1.00 

Smaller sue to order 
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E 7too E 7010 

Composition Apron 

To protect the body from the effect* of the X-Rays, we supply the Composition (lead and 
rntihcrt Apmn Shield* shown in the accompany iiik cut. which are absolutely opaque to this 
light These can Ik - made in full lcnath. with or without sleeves. 


Price of Apron a* sliown in cut. without sleeve* . . $8.50 

. with " ... 15.00 


Composition Opaque Gloves 

The Clove* as represented by the above illustration arc nude of an opaque composition 
of lead and rubber in various sixes. They arc very flexible and comfortable, while affording 
al noluic protection to the operator from the effects of X Hup 

Price per pair... $5 °° 

In or«lcrin« itile tiir oi hand mrauircd around palm. 

Composition Shield 

I'ndoiibtedly the most practicable and convenient method of protecting lioth the operator 
and the patient i» the use ol our Co m position sliiehl. as shown in above cuts. The shields arc 
made in all sizes to fit Standard X-Ray tubes, cut so that they can be placed over tube, thus 
preventing the escape of any of the rays except through the opening provided for this pur¬ 
pose. When cone and cap are removed a four-inch opening is left. On adjusting the cone 
the diameter of the opening is two inches, and when cap is in place an area of light, one 
inch in diameter, is allowed to pass. 


Trice of Shield only . $10.00 

“ “ Cone and Cap . zoo 


Always send size of tubes to be fitted. 

This material also furnished in the sheet 24 inches wide. 
Price on application. 
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Skiagraphic Na.me-Pla.te 


f 

£7050 

Metal plate* tnailc for minilwring X-Ray negatives arc not only a convenience, but where f 

skiagraphy is carried on to any extent they are a necessity. We make our numbering plates so 
that the operator’s name can lie registered In-sides the nittnlier and series of each negative. With 
each plate is furnished three sets of numlters and a set of letters up to G. 

Price of set complete. $J.OO 

In ordering, state initial* desired 



Spectacles 





Our spectacle* are made of a special ipiality of glass ami are used by operators to protect the 
eyes from X-Ray burns. They are an essential part of the X-ray outfit. 


Price. 


*S0 


.18 
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LITERATURE ON THE PHYSICS OP CONSTRUCTION AND TECHNIQUE OF OPE¬ 
RATING ROENTGEN RAY AND HIGH FREQUENCY APPARATUS. 

The Practical Application of Roentgen Kays in Therapeutics and Piagnosis. 

By William A. Pussy, M.D.. and Eugene W. Caldwell. M D. 


Price in cloth... 

" “ half morocco .... 

8 8 

Curreuls of High Potential. Of High and Other Frequencies. 

By William Benham Sxnw. M.D. 


Price..*.. 

- $J JO 


X-Ray Methods and Medical Uses of Light, Hot-Air. 1 ‘ihration and High-Frequency Currents. 
1010 panes, over 300 photograph* ill piciori.il platen. 

By S. H. Monell. M l). 

Price in half morocco with X-Rav Chart Supplement..$1500 

Radiotherapy—Covering Also Different Types of High-Frequency and High Potential Apparatus. 


Bv Leopold Fecund. M.D., Vienna. 


Price in cloth binding . .. 

“ “ half leather . 

.. $5.00 

(LOO 

High Frequency Currents in the Treatment of Disease 

By Ciiimiolm Williams, F.R.E.S., Edin. 


Price. 

$375 

Light Energy: Its Physics. Physiological Action and Therapeutic Applications. 

By Mabgahet A. Cleaves, M.D.. New York. 

Price in doth. 

- " half leather . 

600 

Journal of Advanced Therapeutics. 

Official organ of the American Elcctric-Therapcuiic Ass’n. 

Official organ 01 GinatologUts. 

Price per year . .. 

. $300 

39 
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Cautery and Eiabt \ 
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Uolttneters 
Ammeters 
Pole Indicators 

motor-Benerators 

Switchboards 

Pboto-tberapeutic 

Appliances 


f 



NEW YORK 
im Kut »»» Stun 
Win turn Stun 
w> Mtoikoa Arm’t 

A __ 


MINNEAPOLIS 

6<4 StCOLLlT Amvi 

ST. PAUL 

jjS-jfe St. Pith Srtirr 

FACTORY 

Coutt jtrr St. tn 
Fiut Art 


% • 

’•[ 1 

T, . w 
% 

©pbtbalmoloolcal, Electro - flDcblcat aub X«4Rap 
apparatus, fcjgb <3rabe E^e. Ear, Hose 
anb TIbrcat Instruments 

• 

104 East 23b Street 


nvvvvvvvyyv 

§ 

PARIS 
j Rut Scam 

Ctlrpbfnc CcmtcctltN H C W 22 0 T ft 

SI 811 St«T(* Cwc Pj»ti Sul el faurtt Inak 


1 


(C) Jeff Behary 2019 


41 































r THINK" 

FIRST 


Instructions for Ward’s 

Violet Ray Machine 


These instructions have been prepared to help you to get the best 
results from your Violet Ray Machine. Of course if you wish to get 
the fullest satisfaction from it you must follow very carefullv the in¬ 
structions on the following pages. 

The construction and principle of the Violet Rav Machine are very 
simple. The Violet Ray is a high frequency electric current generated 
in an unusual way, producing a violet color. It is applied through 
uum applicators or electrodes made of annealed glass. These electrodes 
diffuse the violet rays into sprays of electric current in the most effective 
way that can be used and applicjl^tq the .humanjjodv. The electric 

or oscillates at the rate of stveral 
hundred times per second. It penetrates directly into the bodv giving 
out conceptrated oxygen (ozone). The rapid vibration of the electrical 
current ir. reascs the circulation of the blood at the point of application. 

r T he . e kctrodes are a vm- important part of your Violet Ray outfit. 

it is uirough these units that the stimulating current . J -*— 


the body. 


is directed into 


( Satisfaction GudrantogoorYour .Money Bdck~] 

Chicago Kansas City St.Paul Baltimore 
Portland Oakland Fort Worth Denver 
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How to Use the Violet Ray Machine 


To Electric 
Light Socket 


Current 

Controlling 

Knob 


Electrode 



Connecting 

Cord 


Oblong 

Generator 

Box 



Pictui 

varict 


Electrode 

Socket 


Handle 


Unscrew Base 

HercTTrr Remcrm»£7 

Broken Electrode 


Piet 


H Ure 1 Th,s illustration shows very clearly thel 
make it easier for you to 

II you have purchased the outfit with 
■ s 4 P g £g. t jUeont ro i hox proceed-** follows; 
Insert the electrode you want to use in the 
socket in the handle. Then insert the plug in 
your electric light socket. (Be sure that you 
connect your outfit to the voltage for which 
it_was intended.) Treatment should be started 
mild dischar ge (knob on control box 

Turn* d well to"tKFIeff) and increased grt'di 
by turning the knob slowly to the right. There 
is a discharge of current when the electrode 
is brought in contact with the body and when 
it is removed after treat men t. For this reason 


Ray Mach — Thi * 

■ t lsjwise to have the discharge low and jv.aku- 

_ ract with the electrode quickly both when 
beginning and finishing treatment. Be sure 
you remove metal objects from your clothing 
(hair pins, metal buttons, etc.) before starting 
a treatment. * 

II you have purchased the outht with 
^♦^^tlre^mechawfsm In the handle. 

siniply insert the desired electrode in 
of the handle and insert the plug in your 
electric light socket. Turn the knob at the end 
of the handle to the right to turn or. the current 
and proceed as already explained. 


oeas 


Methods of Applying the Violet Ray 


1. LOCAL APPLICATIONS: 

A local application is the treating of one 
specific part of the body. If there are pains 
in the shoulder, the electrode should be ap¬ 
plied directly to the painful part. After a 
few minutes of treatment the part being treated 
will become slightly reddened. This is caused 
fc,y. the blood that is sent in response to the 
stimulation secured from the treatment. 

2. GENERAL APPLICATIONS: 

General applications arc recommended for all 

nervous troubles. By holding the electrode in 
the hand the entire body is saturated with elec¬ 
trical energy which gives a quieting effect. 


3. INDIRECT APPLICATIONS: 

Indirect application is a combination of 
local and general treatment and requires two 
people. The person to be treated holds the 
electrode firmly in one hand, so that the 
Violet Ray will pass into the body. The sec¬ 
ond person by touching with the hand, finger 
tips or another electrode, the part of the 
patient’s body to be treated can draw the 
violet ray to this spot. This concentrated 
stimulation is very beneficial. 

Indirect treatment not only benefits one 
specific part but also the entire body by saturat¬ 
ing it with electrical energy. 
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The Electrodes 


(( COMB GENERAL 

J ELECTRODE ELECTRODE 


THROAT 
ELECTRODE 




METAL ELECTRODE 


SPINE 
ELECTRODE v 


^ EYE 
ELECTRODE 


Picture 2 This shows the various electrodes which are furnished with your ^** 

variety of appliances has been furnished in order that you might give treatment, with the greatest ease. 


If you have purchased the outfit with the 
separate control box there are three electrodes 
■ included in your set, the general electrode, 
the throat electrode and the comb electrode. 

If you have purchased the Violet Ray Ma¬ 
chine with the entire mechanism in the handle, 

I you have three electrodes in addition To those 
[mentioned above; the spine electrode, the eye 
electrode and the metal electrode. 

1. GENERAL ELECTRODE: This elec¬ 

trode is for general use on the entire body. You 
will find it can be used for the majority of 
treat ments. _ 

2 . COMB ELECTRODE: This electrode 
is designed so that it can be pulled easily 
through the hair. The thousands of tmv elec¬ 
tric sparks that find contact on .the head as a 
result of this treatment gently massage the 
nerves and blood vessels of the scalp. It in- 

ics the flow of nourishment to the roots of 

PI ‘Hrlv Ti^fF i W l U I PB S e f tfTTrTTcfmn?" 

preserve the natural color of the hair. 

3. THROAT ELECTRODE: This elec¬ 
trode is designed to fit over the neck. You will 
find it helpful in treating ailments of the neck 

onsilitis anrt-*tiif-neckv 


4. THE SPINE ELECTRODE: This elec¬ 
trode is so designed that the two points which 
find contact with the body fit over the spinal 
column and in this way make treatment more 
convenient. 

5. METAL ELECTRODE: This appliance 

del’YC."* a strong" current 22$ p excejJS ■ 
general treatment. The patient can ho | 
electrode without any muscular contraction. J 

6. EYE ELECTRODE: This electrode is sol 
constructed that it fits closely over the eye. 
It is used for the treatment of eye complaints 

an d for s t mn i lau ag tiie-,opuc ac **&***&> v 

These electrodes can be washed with soap 
and water without harm to them. Keep them 
clean to obtain the best results. 

The electrodes will bum out in time like an 
electric light bulb. You will find the various 
el' 


Should you accidentally break an electrode 
while it is in the socket it can be removed easily 
by unscrewing the base of the handle and taking 
out the socket. You will then be able to push 
out the broker parts of the elcclrcxle. This 
does away with the expense of a repair man. 


Suggestions for Treating Various Ailments 


The following information has been taken 
from cases where physicians or clinics have 
obtained excellent results. The information 
given will prove helpful in treating the various 
ailments. After using the Violet Ray a short 
time you will learn the best method of treating 
your particular case. It must be remembered 
that no two people respond to any treatment 
in exactly the same way. Only by actual trial 
can one be certain of the benefits to be obtained. 
In general, any malady that yields to heat 
treatment will be helped by Violet Ray ap¬ 
plications. 


Remember the three methods and the two 
effects that can be obtained. Do not use the 
Violet Ray on the hair or body in connection 
with any tonic containing a high percentage of 
alcohol. This machine is not a cure-all but has 
been found helpful in the treatment of the fol¬ 
lowing conditions. 

Acne: (pimples);—General application with 
the general electrode over the affected area. 

Abscess:- For abscesses the use of the gener •! 
electrode has been found to be the most bene¬ 
ficial. Keep the electrode in contact with the 
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Suggestions for Treating Various Ailments (Cont.) 


skin. Apply any antiseptic lubricant to the_ 
electrode before using. 

Asthma:- Apply general electrode over the 
chest and throat glands for about five minutes 
using a strong current. A long period of daily 
treatment may be necessary in chronic cases. 
Bruises: Use general electrode over the area 
affected. Treat from five to ten minutes using 
a strong or medium current. 

Bunions: —Use general electrode in direct con¬ 
tact with the skin. Treat for about five mm-_ 


utes using a medium current. 

Burns:—Apply electrode in close contact with 

the burned area, using a mild eurl'cht. G:vc 
short treatments two or three times a day. 
Brain Fag: —-Use the genc-ral electrode over 
the forehead and eyes. Also treat the back of 
the head and neck, using a strong current and 
keeping the electrode in direct contact with the 
skin. Treat the spine also. 

Still Muscles: —Use the general electrode to 
massage the muscles after strenuous exercise 
when stiffness occurs. Use a medium to strong 
current. Give five to ten minute treatments. 
The heat and direct contact of the electrode 
^ -*—- —- should t..Hi, re.~-. 

Bi'ckhcads:—Apply talcum powder to the 
skin. Using the general electrode give a mild 
Treatment or medium treatment for about five 
minutes. 

Bronchitis:- —Give treatment as suggested for 
Asthma. 

Catarrah - Nasal: Apply the general elec¬ 
trode over the surface of the nose. Use a mild 
current and treat from two to five minutes. 
Eczema: --By use of the general electrode ex¬ 
cellent results have been obtained by using 
as much current as the patient can stand. 
..Another beneficial way of treating, is to apply 


the comb back and forth over the entire scalp 
for about five minutes every day. Do not use 

the Violet Ray Immediately alter applying 
any preparations containing more than 
Igrty per cent alcohol. Be sure the hai r Is 
dry. 

Gout:—Apply the general electrode to the 
spine to stimulate the system. Then apply the . 
same -electrode to tne painful area, with a 
medium current. Keep the electrode in contact 
with the skin but move it about. Pa in mav be 
noticed at first but relief should follow the 
treatment. _ 

HeaJactres: - Headaches in the front and rear 

pans of the head can be relieved by using 
the general electrode over the seat of the pain. 
Keep the electrode in loose contact with the 
skin and treat until relief comes. This usually 
takes from five to ten minutes. 

Insignia:—Use the general electrode, keep¬ 
ing it in light contact with the back of the head 
and neck, going down the spine for about five 
minutes just before retiring. 

Lumbago: —Apply the strong current through 
the clothing using as strong a current asyou 
niarrrl- Keep moving Kic cicemxiu uiwrm. 
After continued treatment the pain should be 
relieved. 

Neuralgia: —To obtain a hurried relief of 
neuralgia use the general electrode. Pass back 
and forth in light contact with the skin giving 
ten minute treatments as needed. 

Neuritis:—Use the general electrode and apply 
it to the seat of the pain or to the entire body, 
depending upon conditions. Start with a light 
current and gradually increase it. Give about 
five minute treatments. 

Rheumatism:—Apply the general electrode 
over the area of pain for ten or fifteen minutes 




^iS^ver tirww^t Trrmred ana 

Frost^BIt'es '': 1 Follow the suggestions for the 

Treat with comb electrode. 
U« a mild treatment at first and ««**** 

increase it with successive treatments. Pass 




The Spine:- The spine is one of the most im¬ 
portant parts of your body. Nerves from all 
important organs in the body are attacnea to 
it Therefore it will prove beneficial in any 

*b'go over the spine with the 

general or spine electrode. 


Points to Remember 


Do not use your Violet Ray outht when 
the hands or body are wet. 

Take good care of the connecting cords of 
your Violet Ray Machine. Keep them dry and 
kee from knots and twists. When signs of 
wear appear have the cords replaced. 

It is advisable to hold the handle 
machine at the end away from the***”**'• 
Should the current be turned on. the current 
will lump from the tip of the handle to the 
hands, if they are near at the ena at which the 
electrodes are inserted. 

•t-es-tr 


The Violet Ray should not be used when any 
tonic or medicant, containing a high percent¬ 
age of alcohol has been applied to the body or 

h£ Bc sure that the current is always turned off 
when the instrument is not in use. 

There is nothing to oil on your Violet Kay 

Machine. The only care necessary is to keep 

it clean and dry. 

Start any treatment with a mild discharge 
and increase it gradually to the required 
strength. This will insure painless treatment. 
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SOME CASES TREATED BY THE X-RAY. 

facial cancer, carbuncle, cheloid, acne, alo¬ 
pecia AREATA, SYCHOSIS, FIBROID TUMOR, PSORIA¬ 
SIS, LUPUS, PRIMARY AND RECURRENT CARCINOMA 

OF THE BREAST-ARTIFICIAL FLUORESCENCE OF 

LIVING TISSUE. 

By WILLIAM JAMES MORTON. M.D., 
professor op electrotherapeutics and op diseases op the VIVO 

and NERVOUS SYSTEM IN THE NEW YORK POST-GRADUATE MBDICat 
SCHOOL AND HOSPITAL. 1LAL 

\\ hatever early expectations may have been, 
later experience has shown that the treatment of 
cancer by the *-ray is, in many instances, a long 
and difficult one. True, cases of the rodent ulcer 
type get well most rapidly; again instances of 
sarcoma and of recent recurrent nodules or of 
infiltrations in the scars of operations, disappear 
in a few weeks, and also certain primary carcino¬ 
matous tumors of the breast disappear in a reason¬ 
able time. But the process of ascertaining the 
true limitations 'of the x-ray in cancer, in general, 
is a slow one. And to add to the difficulties of the 
problem there are those whose opinions are en¬ 
titled to great confidence who claim that the 
high-frequency, high-potential electricity associ¬ 
ated with a certain class of x-ray administrations, 
exercises, if not the whole, at least the preponder¬ 
ating influence toward the cure, when this is effected, 
To arrive at an impartial view of what may be 
expected of the x-ray treatment, it would be 
essential to report all cases, both favorable, and 
unfavorable, and this, so far as my own experience 
extends, I intend to do at an early date, but at 
the present moment I present a few cases in v, ic 
the x-ray has relieved, or caused the evidences o 
disease to disappear and thus apparently cure . 
But although a doubt as to whether the ar-ray it¬ 
self or whether the high-potential, high-frequency 
current accomplishes the result may be san to e 
arising, still the fact itself is well established that 
cancerous disease, when not caused to disapptn . 

Copyright. William Wood and Company. 
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,~ther exhibits, at least for a longer or shorty 
^ retrogression under x-ray treatment. There 
hoover exceptions even to this statemen-' 
*f!' Iha ve -.vatched an advanced and inoperable 
Zjnoms. of the neck, and m another instance 
SSuy advanced and inoperable carcinomatous 
of the axilla steadily growing in site b 
of and in the face of most faithful treatment 
\nd a»ain, in a case of extensive ulceration of 
recurrent and inoperable carcinoma I have ob- 
served recurrent cancer a*eas steadily disappear, 
while at the same time the case went on to a fatal 
termination, due to the existence oi cachexia and 
of secondary septic infection. Or, again, I have 
caused local cancer to disappear and yet known 
death to ensue from distant and unexpected 
metastases. If then we would still claim that 
the x-ray is as nearly a cure for cancer as any 
other method of procedure yet found, we must 
also, at the same time, admit that from a com¬ 
prehensive point of view it is certain that it is 
meeting with cases of certain stages and types 
which it cannot under present management and 
conditions overcome. 

^ hile all admit that the more superficial the 
growth, the greater are the chances of cure, be 
the case one of epithelioma, of primary or recurrent 
carcinoma or of sarcoma, my own experience 
erm ore leads me to believe that the newer 
t e new growth is, the more certainly will the 
* r ^. act iav °rably upon it. But as a modification 
11 , s I "would suggest that the more pre- 

slow r * m \, t k e ‘scirrhus” or fibrous character tne 

°Wh ' thC aCtion of x-ray. 
infection an .°l )€n nicer with much secondary septic 

unfavorably 1515, Case * s alniost sure to P ro ^ reSS 

nectiv^ ^ reason to beHeve that the con- 
is caused stroma in some cases of scirrhus 
cancer cell* r ° W ’ w bile at the same time -^ e 
therefore f wm e ^f nera t e an d decrease. Much 
:e rentiate ' et be required before we may 
c °mbated bv t l f ases of cancer mav be success! . 

the and “.tii can r d n ^he 


stations 


as to treatment are. 
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meantime, looking %e field over—taking con¬ 
servatively into account both successes and failures 
in my own as in the reported result of others—I 
think there is ground for the belief that in the 
x-rav we possess a relief or cure for cancer, especially 
in its early stages, which in its ultimate results 
compares favorably with operative treatment. It 
would seem to me that a case of primary carcinoma 
of the breast may as hopefully, and with as little 
ultimate danger to the patient, be submitted to 
the x-ray as to any other procedure. I believe 
that properly selected cases of primary mammary 
carcinoma or other cancer may be submitted to 
the x-ray before resorting to an operation with a 
certainty that no valuable time will be lost. For 
if the x-ray does not succeed in effecting a cure, 
the patient is at least in a better condition for 
operation than before, for the reason that the 
outlying areas of infection are cleared up and the 
actual remaining disease is more accurately local¬ 
ized to a given and known position. 

It is now pretty generally accepted that the 
x-ray should be employed after an operation in 
order to prevent a recurrence. It may reasonably 
be asked if the x-ray is effective to prevent a 
recurrence or to cause a recurrence to disappear, 
why is it not equally effective in the first instance 
and before an operation. I trust that some of the 
cases I here report may help substantiate this 
view. 

I am fully aware of what it means to advise a 
patient with a primary carcinoma of the breast or 
elsewhere to delay operation. Could the operation 
positively preclude a recurrence or, again, could 
the x-ray present a certainty of cure, there cou 
of course, be no hesitation as to the ad\ ici. to g 1 ' e - 
With wider experience before us, as to t e capa 
bilities of the x-ray the time of doubt should soon 
be over, and at the present moment there c.xiss 
no other course than frankly to lay 1 ore e 
patient or the patient’s family “ the present state 
of the art” of x-ray therapy and of surgery and 
if the x-ray course is chosen, to follow it on > M 
long as the patient makes decided progress toward 
recovery. If no progress is made, an operation, 













if one were ever possible, may still be done and 
the *-ray continued later on. At this point some 
one will remark, “but “valuable time will be lost.” 
This I do not believe. For in breast cases I have 
observed that infected, indurated, swollen, and 
sensitive lymphatic vessels and lymph glands have 
become, to all intents and purposes, normal, even 
though, in several instances, I have thought it wise 
to have a rebellious (to the rr-ray) scirrhous lump 
removed finally by the knife. 

I may say here in general that one class of cases 
which all have found to be the most resistant to 
ar-ray treatment and altogether incurable by its 
aid is precisely that class of cases which have ad¬ 
vanced to a stage where no surgical operation is 
possible. On the other hand the x-ray has already 
cured some of these inoperable cases. 

One fact at least stands forth most clearly, 
and that is that cancerous disease in its incipiency. 
when not too deeply located, is decisively arrested 
in its growth and caused to disappear. 

Case I.—Carcinoma of the left orbital region; 
inoperable. George Van A., aged sixty -three years, 
Jamesburg, N. Y. June 24, 1902. (See Figs. 1 
and 2.) The disease began about fifteen years ago 
as an apparent mole on the cheek, below the lower 
canthus of the left eye. During ten years this mole¬ 
like growth laid fairly dormant, and then broke down 
into an ulcer with the formation of scabs. The 
ulcer increased in size until two years ago it was 
about one-half an inch in diameter and quite deep. 
It was now treated by a cancer paste, and ap¬ 
parently healed in about a month. But soon hard 
nodules formed around the edges and quickly 
broke down into an excavation larger than ever 
before, and discharged much pus. The bone of the 
orbit now became involved. In November, 1902, 
the paste was again applied, but the disease still 
continued to spread angrily in every direction. 

He then took the Alexander treatment of about 
t irty-seven injections, but with no benefit; on the 
contrary, the disease has spread rapidly until it 
presents the appearance shown in the accompanv- 
ing illustration. (Fig. 1.) 

'^T < : sent appearance: Both the upper and lower 
1 s are more than half destroyed, both pre- 

6 




senting at the junction of the diseased with the 
normal tissue a raised and indurated edge. The 
orbital socket presents a deep excavation; the 
raised and indurated edges of the ulcer extend 
outwardly beyond the orbital ridge, forming al¬ 
together an ulcer about one and one-half inches in 
diameter. Beyond the ulcer, extending on to the 
temple outwardly, is a mass of hard nodulated tis¬ 
sue about two inches in area, and feeling as if it 
were bone. The ulcer has an angry appearance, 
and discharges pus freely. 

Since the patient had already lost the sight of the 
I right eye by an accident, he was extremely anxious 

about a possible injury to the sight of the sound 
eye, and his anxiety led to a mild and discreet 
use of the x-ray. 



Fig. i. Case i—E pithelioma. 

Treatments were begun June 4. and contmued 
three times weekly until August 22; time of ex¬ 
posure, fifteen minutes; distance of ulcer from 
target, nine inches; medium strength r-ray from a 
hard tube, showing plainly in the fluoroscope double 
bones at the wrist at a distance of two feet; a lead 
mask as usual; fifteen inch Ruhmkorff coil, mer¬ 
cury jet interrupter. In twenty days the nodules 
were visibly diminished in size and the ulcer was 
evidently almost healed (Fig. 2), and treatment 
might have stopped at this time except for the 
anxiety of the patient to make sure of a cure. In 
a fi, thirty-two treatments were given, extending 
over a period of eightv davs. 

It is interesting to note that this ulceration has 
n pt, apparently, healed by the usual process oi 
cicatrization, for there exists not the slightest trace 

0m 
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of contraction. The upper eyelid presents now a 
normal appearance, and the lower is new skin, but not 
scar tissue. 

On January 31 the patient returned for pre¬ 
cautionary treatment of a small point about the 
size of the head of a pin, and a photograph taken 



Fig. 2 , Case i. —Epithelioma. 

to-day would present even a better appearance 
than the one here reproduced. 

Case II.—July 2, 1902. Wm. L., aged fifty- 
two years, Astoria, L. I. Cutaneous carcinoma 
on both cheeks. Patient referred by Dr. Walter 
Eyre Lambert. Disease began one and one-half 
years ago as a small pimple on the right cheek just 
below the eye. Scabs formed and dropped off 

frequently. Soon an ulcer formed about one inch 
m diameter. 

Treatment began July 2 and continued three 
times weekly up to thirteen treatments. About 
e eighth treatment, the ulcer showed signs of 
healing; it grew smaller and smaller, and ceased to 
torm scabs and was perfectly healed in five weeks. 

o n * tVi^ U ^ f 0nt v,' ^ ar a ^° a s * mdar growth appeared 

tL ^ 1 6ek one - half below the left eye. 

size T h Was c at first a round and hard lump the 

caused i' SlX £ reatments - three times weekly, 
caused the ulcer to heal entirely. 

appe a ^tTs n ow m Th d ° Ct " ber I7 ’ and the Skin 

tissue and nn d ’ lhere 1S no sign of cicatricial 
fcS of ulcers be 

eighty E yeai ' 9 ° 3 ' M - W - a R ed 

' years - E P'thel.oma of nose. (See Figs 3 
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and 4 -) Existent since two years. Treated con¬ 
stantly by experts and no progress toward cure 
made. The ulcer is a deep hole with irregular 
indurated, and rounded edges surrounded by a red¬ 
dish areola. A scab forms continuously over the 
ulcer. The entire bridge of the nose is involved 
and a perforation of the bone and an opening into 
the inside of the nose has occurred. 

The swelling, redness, and scab disappeared after 
twelve treatments, say at the end of six weeks. 
At the end of three months (with altogether twenty- 
four treatments) the epithelioma appears to be 
completely cured. 

A perforation of small caliber from the outside to 
the inside of the nose remains as a result of tissue 
already destroyed by the cancer. The imperfec¬ 
tions of the photograph of Figure 3 are largely due to 
senile tremor. 

Case TV. April 25, 1902. B. H., aged sixty- 
two years. Epithelioma of lower lip. Referred 
by Dr. Am Ende. 

Disease began fourteen years ago on the under 
lip as a hard, defined area. At the time of begin¬ 
ning treatment, the lip presented a most grievous 



Fig 3 . Cask 3. —Epithelioma. 

and “ugly” appearance. The disease had invaded 
the entire length of the lower lip, precluding any 
reasonable operation by the knife. Roughly speak¬ 
ing, the lip looked to be very much swollen and 
projected forward. It was of a dark purplish 
color and intensely hard to the touch. Inside the 
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lip and involving the mucous membrane there ex¬ 
isted a firm and indurated horizontal ridge, paintul 
to examination and constituting an inside border 
to the cancer. Patient suffered much pain. 

Treatment: A'-ray, shield for upper lip and face. 



Fig. 4 ., Case 3. —Epithelioma. 

May 2: Complete relief from pain for twelve 
hours. 

May 7: Scab from central and hardest portion 
of tumor fell off. 

May 26: Now no pain at all. Hair of beard 
■where exposed to x-ray has fallen out. 

June 13: Cancer entirely disappeared—no symp¬ 
toms and no indications of disease can be discovered. 

Duration of treatments about seven weeks and 
about twenty-one treatments. 

th^t s ]} ou ^ be stated in connection with this case 
a . . ' Am Ende during the x-ray treatment 
am aincd for his patient a dosage of thyroid 
_ H rac ^ ^manufactured especially by himself, in 
r o be sure of its quality, and full weight in 

10 
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securing the excellent result should be given to the 
medicinal remedy. Up to the time of treatment 
by the *-ray, however, the thyroid by itself had 
produced no effect, although its use had been for 
a long time continued. 

Case V.—October 6, 1902. Mrs. G., aged thirty- 
seven years. Epithelioma of lower eyelid (See 
Figs. 5 and 6 ) 

Twelve years ago injured the lower eyelid; four 
years ago the injured spot began to itch and a scab 
appeared, forming altogether a small ulcer with an 
indurated base and elevated and rounded margins. 
The tumor has been cut out once, once scraped*out 
and various ointments and nitrate of silver have 
been used, but it refuses to heal and is-now enlarging. 

Patient reports that specimens examined by Dr. 
I. Danforth of Chicago and by Dr. Ard of Plainfield, 
N. J., have been pronounced to be epithelioma. 

December 27: In about eighty days, or with about 
thirty-three treatments, the ulcer appears to be 
cured. (See cut.) Incidental to the disappear¬ 
ance of the ulcer is the appearance of a notch in 
the lower lid showing where previous operations 



Fig. S. Case Epithelioma. 

had taken place. The new growth had previously 
filled up this notch. 

In this case I frequently employed adrenalin 
1-1,000 sol., one drop, to produce a primary ischaemia 
of the ulcer before ar-radiation. As is well known, 
the blood offers, by reason of its density, some 













obstruction to the penetration of the *-rays, and it 
is quite possible, by securing an artificial pallor, to 
.increase the effect of the treatment. I pursue the 
same plan frequently with other cases. 

The patient now w r ent to Europe with the under- 



Fig. 6, Case 5.—Epithelioma. 

standing that she report progress on her return this 
spring. 

Bearing in mind the case reported by Dr. Wilbur 
B. Marple of this city, of favorable effects due to 
adrenalin alone in such a case, I had thought of ad¬ 
vising her to use this remedy while abroad, but a 
week’s preliminary trial satisfied me that the second¬ 
ary reaction more than counteracted any advantage 
gained from the primary pallor. I therefore am 
satisfied to use adrenalin merely as a mechanical 
producer of pallor preliminary to rr-ray treatment 
and not for an otherwise curative purpose. 

Case VI.—April 4, 1902. H. W., aged forty-four 
years. Epithelioma of face, on cheek below the eye. 
First noticed a small red speck like a “broken vein” 
about fifteen years ago. About five years ago this 
spot became sore and increased in size and began to 
orm scabs which from time to time fell off. The 
U now mea sured about one inch in diameter, 
w 1 e the disease also extends beneath the adjacent 
apparentiy sound skin. Patient has tried caustics 

Va £ 10 ^ s measures of treatment w r ith no avail and 
is much discouraged. 

reatment: A-ray with shield. 
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May 2 3 : Ulcer began to heal at once but slowly. 
Measurement to-day, one-half by one-half inch in 
diameter. 

June 24: A very thin, delicate, new skin entirely 
covers the ulcer. This skin looks as if it might break 
down at any moment and causes doubt as to the 
results for a while yet. Referred to Dr. L. Duncan 
Bulkley, who writes, “There seems to be no doubt 
about there having been an epithelioma, but now 
there are almost no elements for a diagnosis. The 
:r-rays have certainly done excellent work.” 

The case had been really cured in seven weeks 
with twenty-one treatments. In July, however, a 
very small persistent hard spot, perhaps double the 
size of a pin head, caused him anxiety and I gave a 
number more of treatments and the patient returned 
to Canada. 

On October 17 he writes that the cure seems to be 
permanent, and this is corroborated on February 1, 
1903- 

Dermatitis was freqeuntly established. The heal¬ 
ing is not like cicatricial tissue, but is true skin, 
which is indistinguishable from the adjoining skin. 

Case VII-.—Miss S., epithelioma of the face, has 
been quite fully reported in the issue of this journal 
of March 8, 1902, as Case VII. It is presented here, 
together with an illustration, Fig. 8, as an offset to 



Fig. 8 .—Epithelioma of face not cured by *-ray. 

any too favorable impression created by anything in 
this paper in regard to cancer of the face. The 
patient made, as reported, steady progress for a ew 
months; the edges inverted, the indurations soft¬ 
ened, the ulcer steadily decreased in size and a 
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caustics. 1 F,C ‘ ° ~ Sycho#i8 - 

tient is now v Stand that the unfortunate pa- 
caustic treat favora ble progress under the 
°f this failure ex ^ ave no explanation to offer 
found this tvn e cf ^\ l ^ at others like myself have 
everted edges and <* ee l i_sea ted epitheliomata with 

Pearly nests” to be difficult if 


«kin projected Home distance 
ocninsula of hfal,h / fht . ulcer. Then there steadily 

toward the center o ^ t , x(rns ivc spread of the 

anil riowly ev< X rt <„, my P*rt with Urn *-n,y 
disease which no v stcm> an ,| | was obliged to 
or the violet ray ^ but onc hope remaining for 
admit defeat. , w ith the advice and conHent 

her, and sent * H '’'‘ lanc i, who had originally sent 
of Hr. Clement ^ ^ Robinson, for an attempt to 

her to me. to i r - * . ravaging ulcer by means of 
and cure m 
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not impossible to cure with the x-ray l n -i. f • 
ness it may be stated that doubts of the disease beine 
an ep.thehoma were expressed by good authorities 
but Dr. Robinson, on the other hand, whose onl ; 

zxssss? beIieves 11 to be ' in 



Fig. io.—S ychosis. 

Case VIII.—Carbuncle. April 13, 1902. The 

patient was brought to me by Dr. J. M. Lieber- 
mann, who has kindly furnished me with the data 
relating to the onset and final outcome of the case. 

Thomas P. D„ lawyer by profession, forty-four 
years of age, appearance of good healthy Had a 
carbuncle a year ago. Had to stay m bed for tuo 
weeks in succession, suffering intense 
the softening of the tissues; duration of attack alt - 

iS 
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. r between six and eight weeks. Two u *1v 

scare now on the back of the neck attest the severity 
case The patient was first seen by Dr 

Hermann on the nth day of April; he ha/C n 
suffering intense pain then for three of f 0u 
dlvs With high temperature; a new and large 
carbuncle had developed on the back of the 
neck. The pain extended down the neck to the 
left scapula and induration extended to the occipital 
protuberance as well as downward over a large area. 

Application of #-rays, a high tube,” powerful 
*-ray, six inches distance, hole generously large cut 
in a sheet of lead for a shield, duration eight min¬ 
utes. 

Within two minutes the immediate carbuncle area- 
turned violent red, then purplish red and dusky in 
hue; this hue was maintained to the end of the 
treatment of eight minutes, when, upon examination 
by palpation, it was found that what had a few 
minutes before been a hard, stony tumor had now 
broken down into a softened mass three-quarters of 
an inch in diameter, leaving still, however, a crater- 
nn , ? of . m °derate induration round it; the *-ray 
had self-evidently forced a resolution in this brief 

^ same time the patient was 
CTeatMi- 6 / r f lievet ^ ol pain and could with the 
This in ree i. 0 ? 1 turn head from side to side, 
pose of hiTv^ contrast to the fixedness of the 
Scond tr! a ? When Winniag treatment. 

above effects ovTr a*’ ^ PriI With P recisel T the 
Third tr a Wlc * er ar ^a. 

really unnece^Ta^- 1 ’ f April l6 * This treatment was 
so "ripe” that "i- '° r car buncle was evidently 

thin layer of ef-- S ^^t * ouc h of a knife to the very 
°f an escane nf over it would have permitted 
On the ni^ht COntent s. 

spontaneously a ^P 1 *^ *6 the carbuncle burst 
e wou nc j no ’ ^ on the next day in cleansing 
a \ remov ed > except a mass of cheesy matter. 

1 , e w ound thn ' s hghtly pressing on the border 
and ne s ^ a Pe of t r ° ot ot the carbuncle was removed 
inch° ne ~ half mch^ naCl ° US tape-like matter of two 
m ^idth. m len gth and about one-eighth 

^* ei ther during t u , 

e c osing of the wound, nor at any 
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time during the attendance, was pain experienced 
bv the patient. 

' Full recovery of the wound occurred on April 2 
when the patient was discharged, making altoeetW 
eleven days for treatment of this most ugly ca ^ 
buncle. 

Patient during all the time was able to attend to 
his usual occupation in court and in office without 
inconvenience. 

CASE 1 March 7 . 1902. Patient, a 

young lady, Miss E., aged twenty-one vears re¬ 
ferred to me by Dr. Robert T. Morris* had un 
unsightly cheloid on the neck. On a trip up the 
Nile she had contracted variola; three pustules had 
formed and in one of these the cheloid grew Dr 
Morris removed the cheloid by the knife, but it 



Fig. 11. Case 16.—Lupus vulgaris. 

promptly returned; he removed it again, and again 
Jt returned, larger and more vigorous than ever 
before. Under these circumstances a third opera¬ 
tion was deemed inadvisable. It now measured 
two inches in length by three-quarters of an inch 
ln breadth and one-third of an inch in height. It 
wa s bright red, of cartilaginous consistency and 
Permeated bv a rich and fine network of capilla¬ 
ries. 

.Treatment: AT-ray, high tube, powerful *-ray, 
aine inches distance, shield, three times weekly. 

shield left exposed an area of sound skin one- 
° n e-q U arter of an inch around the growth, in order 
to . be sure of i nc i u ding the entire edge of tumor 
"■thin the influence of the radiation. 

17 
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At the third treatment the tumor ] 00 |< ed 

••flabby” » nd ."' as , S<, t ,, boon extensive !1' 1 ft 't 
titis was established on the ring of e Xp * 1 ^ 
kin . but in the cheloid tissue itself th c dern >d 
; V3S much more severe and the mass d ; ^ti ti5 

serum and pus. ar .s6ii 

By May 22 (twenty-seven treatments) tH 
flammation seemed to be too great safely r * in ' 
ceed further and treatments were suspended Pr °* 
June 7: Patient returns. Cheloid has < T 
reduced. It measures about one inch bv one-n^‘ } 
ter of an inch, is flattened to the level of the so l 
skin, and offers little sensation of thickness to th 
touch. Patient now left the city for the summer 
under promise to report in the fall. 

October 20: A small ridge of cheloid tissue 
remains at one end of the original tumor, but other¬ 
wise the cheloid has entirely disappeared. 

To this spot three treatments were given, making 
a total of thirty treatments. 

tk^°u e i m k er 11 ‘ Nothing whatever now remains of 
the^cheloid. The skin is soft and smooth. 

thinr* the . form . er site of the cheloid runs the 
either ^*? atr * x the last operation. On 

represent 6 u* ** a st ^ somewhat pigmented area 
cicatrix ^ 6 s ^ ace occupied by the cheloid. No 

Meatmen/ SCar t * SSue ^ as resulted from the .v-ray 

Was from t ! le actua l time occupied in treatment 

Case x 7 to Ma v 22. 

c ^loid on neck- el °D‘ October 1, 1902. Mr. McF - 
Slte of a linear- “ e £an about four vears ago at t 1 
^ ree inches in 1 SCar ° n the neck. It now measures 
e%: »ted q u j t en §th bv one-half an inch wide an * 

ann he bt *ard °??‘ half an inch - Ingrowing hairs 

^oyanee ^hi n the mass cause him much 
v^^ment- v 
and Vetnb or ’ ra y- 

U uS?** hke’ a ^ hel ° id ^ rowth highly in) l a ^ 

V^ing 0 aw sore exuding serum an P 
^he an ,‘her x6 . q diminishing in size r3 P ! . * 
*>**?*« of S *U an open granulating su*** 
felt *.° P^pati r ° Us an d purulent discharge 

^e ept ^o n no ch ^ Qid thick ening can 

a Sl *all spot at one end, a pt#* 
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ently not so fully exposed to the *-ray as the rest of 
the tumor. 

January 27: Open sore entirely healed over 
Site of tumor fiat and on level with sound skin 
the cheloid tissue finally retreated the patient 
removed from time to time three hairs about one 
and one-half inches m length which had been left 
freely exposed. The original linear cicatrix not 
before discernible has also come plainly to view 
and. as in the prevous case here reported, on either 
side of it remains a pigmented area of sound and nor¬ 
mal skin. And, as in that case, so in this, the 
result has not been the formation of a cicatrix but 
simply a retreat of a diseased condition leaving 
behind it a normal skin. Cheloid completelv 
cured. 

Case XI.—Acne, April 3, 1902: Miss E. B., aged 
twenty-one years. Acne of face, chest, and shoul¬ 
ders. Disease began at the age of thirteen, first as 
red spots upon the nose, and has since spread over 
the entire face and on to the neck, chest, and shoul¬ 
ders. 

The patient experiences what she terms “bites.” 
There is first a stinging sensation, then a small 
white patch, which quickly swells to a reddish 
or purplish lump, at the top of which a small drop 
of serum appears. The lump subsides in about an 
hour. The face is scarred and “lumpy,’ thick with 
comedones and of a dull, dusky-red. dirty color, 
constituting a muddy and raw complexion very 
disagreeable to look at. The nose is thickened 
and, of coarse, contour from the disease. 

Dr. G. H. Fox kindly confirmed the diagnosis^ 

Treatment: X-ray to face, suspending a lead disc 
three-quarters of an inch in diameter b\ ai csiv 
plaster before each eyeball to defend t e re.i 
Also shield for hair of head. , 

May 1: A continued dermatitis of a n& There 
!* as now been maintained for two u e ^ nd t he face 
ls a remarkable cleaning up of 1 d velvety, 

complexion is becoming decide } tu le 

t . ” coming to a pui>tu 

June 3: Nowand then a bit S cleared up- 

^k m of face, even to that o and podgy,” 

T he, nose, which used to feel thick a 
has resumed its normal shape. 

i 9 
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At the same time the patient s general health 
has much improved. Ier headaches have dis¬ 
appeared. also a general feeling of sleepiness. A 
distressed feeling of the stomach with frequent 
nausea and retching has ceased, and she can eat 
any sort of food without subsequent discomfort. 

June 7* Some hair falling out at top of forehead. 
Face shows severe *-ray burn and is scaly, dry, and 
purple red. 

june 21: Last treatment on June n. Came 
for treatment June 14. but the face was too purple, 
red, and swollen to risk another application. Ap¬ 
plied “cold cream.” Face intensely red. but in three 
days the swelling subsided. During this week 
serum has flowed freely from the surface of the 
skin of the face and from the swollen lips. The 
skin burned and itched until the watery flow was 
established, then it felt comfortable. The eyebrows 
have fallen out and the lower lashes; the upper 
lashes still hold on fairly. The skin of the face has 
entirely peeled off, and a new skin is appearing 
clean and delicate and pure as that of a healthy 
baby. The nose likewise is fine in contour and 
entirely clear of disease and has a delicate new skin. 

June 25: Remains of dermatitis are now simply 
a ros} color and the skin is of a fine healthy and 
eauti ul texture, with, of course, no sign of the 
ormer acne. The neck and shoulders shared in 

tne transformation. 

Patient cured. 

tota “ °^r treat ment about two months; 

tou number of treatments *6. 

report'Results N Th~f° Ct0ber Patient calIed to 

perfect and f • face P resents an absolutely 

whatever r f ^ COm Plexion and without any sign 
upper and lsease - The eyelashes of both the 
t he patient’?^ Cr ° ut c °mpletelv just after 

'he same tU T Visit ot - Iune 21 Also at about 
with the skin ° t 6 e y eb rows peeled off completely 
began to rean ° t * lree or f° ur weeks the eyelashes 
as they grew lo^’ at ^ rst < l u ite fine and light, but 
and are now tile y grew blacker and stronger 

^he hair Q f restore d. In about seven weeks 

for one inch back f eyebrows returned. The hair 
ot the top of the forehead extend- 
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io g from ear to car fell out. but is now ? rowine 
luxuriantly and has attained at the present moment 
one inch in length. 

Case XII.—Alopecia areata. Fig. 7 , April 
i qo- • Began seven years ago with a spot the size of 
a five -cent piece on the back of the head. The hai 
fell out. and from that time on to the present new 
and large pat<. nes have continuously appeared Th 
ne w hair would grow in snowy white and the coloring 
matter only appear after a growth of about one 
inch in length had been attained. Perhaps in six 
months the hair would again fall out in patches 
It is not my purpose to report this case in full, but 



Fig. 7 .—Alopecia Areata Case XII. 

merely to point to Figure 7 and to a large patch 
01 dark luxuriant hair of an area about as large as 
the palm of one’s hand, indicated by the arrow. 
^ hen perfectly bald. ar-ray treatment of this spot 
? Vas begun, with the usual technique referred to 
ln this paper The hair at first continued to fall 
0u t. On ‘ ~ " 


» May 2 it ceased to fall. On May 5 
signs of growth of the hair in the denuded area 
to appear. ' 

July,. 


:ne nan m ~ 

Treatment continued until 


September 8: Patient returns after an absence 
, 0f two months to report that the hair had grown 
mxuriantly in the formerly denuded part, and that 
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for the first time in her experience it had gro 
black from the start. " 

At last reports, now .if><>ut four months atm tv 
new hair remained. In the cut. Fig. 7 , below iu 
snot treated, is shown an untreated spot. lhc 

The favorable effect of the *-ray, j s cl • 
demonstrated by the result in the large area a We 
treated by it. . 

»•< Case XIII— Sychosis of the upper lip and ch{ 

S. S„ aged forty-two years. Has had sychosis on 
the chin for five years and upon the uf>per lip f 0 
two years. Patient has tried faithfully innumerable 
treatments with no avail and states that nothing 
ever acted upon his disease so quickly or so 
thoroughly as the *-ray. The skin presents the 
usual nodules, papules and pustules and is deeply 
infiltrated. Fig, 9 illustrates the case better than 
would further description. Fig, 10 represents the 
case after six treatments, three times weekly 
There is now no infiltration and no sign of the 
disease, ihe hair of the upper lip fell out at the 
end of two weeks. With the danger of relapse 
c aracteristic of this disease in mind, treatment will 
on S e ^ f° r some time yet. Of my other cases 
treatment C ^ aVC s ^ own Identical results under x-ray 

Fibmin 4.^^" ^ rs - J- B., aged forty vears. 

Au^ t Um ° r ° f the ute rus. 
ago as S „ 4 ’ Tumor began about five years 

Present S w . m g. noticeable in the iliac region, 

large, hard aminat * 0n revea I s the tumor to be a 
quite to the r °unded mass, filling the abdomen 
an advanced^ 1 ^ 35 ^ 1101 ’ an d resembling in contour 
suffers from P re £nancy. Patient is “nervous.” 
subject to ^ r ^ SSUre symptoms and is continually 

Frequently f Se%ere and dangerous hemorrhages. 
*oul d not ce° m month to month the flow of blood 
piousness. Tb S6 ’ anc * S ^ e °^ ten almost lost con- 
eavored i n v e . Physicians summoned had en- 
^ r 2°t and otV, ain t0 arrest the hemorrhages by 
attending v, meas ures. At times the pain 
f he ha s been rr en l 0rr hages was excessively severe. 
l,r years, t ( ^ n , ned to her house now for near.> 

° Val of the v * se d an operation for the re- 
Ul nor. but this the patient would 









\ 


„„t listen to. but begged that the x -rav „• . 

tried n " d her case as a " experiment. T™ thi s^ 

^Treatment: -V-ray three times weekly e*t„~ „ 
2 o to 30 minutes, very high tube who« radlTt 7 
was conclusively shown by the fluroscope to have 
passed through the tumor. Relation of tube lo 
the patient externally was frequently changed 

August 25. Patient x-rayed nine times and 
reports that her menstruation had occurred with 
almost no pam. with almost scanty flow and that 
this had been the first time for years when she had 
not been obliged to take to her bed and remain 
there, and take large doses of ergot and often 
summon a physician. 

November 30: About three months’ time and 
thirty-nine treatments to date. The tumor itself 
has reduced at least one-third in size and a complete 
symptomatic cure is obtained. The menstrual 
periods are regular, natural, and painless, and no 
hemorrhages whatever have occurred since treat¬ 
ment was begun. The x-ray therefore in this case 
has restored menstruation to normal, arrested 
the condition of severe and dangerous hemorrhages, 
and produced a symptomatic cure, together with a 
very considerable reduction in size of the growth. 
The patient can now get along very comfortably, 
but wishes soon again to resume treatment to see 
how much more can be attained. 

Case XV.—Psoriasis. Mrs. H. C. aged thirty- 
three years. Disease began when she was ten yeais 
°i age, with a small patch beneath the eye. From 
that time on the patches have increased in number 
an d size and have extended in large areas almost 
over the entire body, mainly on the back an 
toward the hips, the neck and chest, knees arid 
elbows, and general extensor surface of the limbs. 
and has also invaded the scalp. There are many 
^dividual patches on the body larger than the coni 
b ;ned area of two hands. A d f tai,e .^ ct° r - 
^1 the disease is not essential. siace . 1 * , ‘ ‘ D j cture 
ls .tics are entirely classical and typica a . . atlas 

° similar cases mav be seen in any c “Sical a «as 

? skin diseases. The P at jf“‘ ^l^d “«h- 
' J nds of treatment during all these ) 
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out success. I had tried the brush discharge and 
statical electricity also, unsuccessfully. The patient 
was then put upon * treatment. A large and 
powerful tube was provided, ot high vacuum, and 
the patient, thinly clad, stood before the tubt* J 
taking the .r-ray over the entire body for about half 
an hour or more, three times weekly. The patches 
of psoriasis began to thin and ceased scaling, and 
reduced in activity immediately after the first 
week’s treatment. By the end of the second week 
at least thirteen large patches had entirely di s _ 
appeared and the skin "where these had formerly 
existed was perfectly normal, and by the end of the 
third week it was impossible to find the previous 
locality of many patches. By the end of the fourth 
week the arms and neck and back were perfectly 
clear of disease and the legs presented but faint 
blushes showing the locality of the disease. At the 
end of six weeks the patient is entirely cured, and. 
curious to relate, the patches on the scalp ceased 
at the same time, although no treatment had been 
appaed to them specifically on account pf a fear of 
a ecting L e hair unfavorablv. Indeed, the patient 
om a lead mask to protect the hair of the head. 

i? Ct tnat tne sc alp patches have been cured 
S ^ eni *° indicate that the effect upon this 
and taldrf 5 * &en cons titutional, as well as local, 
generallv " 4°*° consideration that the *-ray thus 

Sonal t mmiStered acts as best 

strange that- !i! CS to t * ie general health, it is not 
case the usual ! OCC . ur - ° f course, in this 
taken into acc P° ss ibility of a recurrence must be 
extensive p So OUn ^> but the rapid disappearance or 
establishes bevcw* 3 * n t ^ 1 ^ s short space of time 
Potent form of ? ^ ues hon that the x-ray is a most 
able di sease J rea tment for this hitherto intract- 
Ca -se XVI —t , 

^ fifteen vear^ ^ 15 Vul ^ aris - Miss H. M. T.. 
?* a ge mother , all fax, X- S. At eight months 

e left *5 e d a small lump. size of a pea. on 

S^ Cess which w , n three weeks this formed an 
r r* 11 after this noi-^ nCed an d it appeared to be well. 
at^ nd redn^ Ced that the spot was becoming 
W ° ^ars of a ^ SS - s P re ad slowly but surely, until 
* ge it was the size of a silver dollar. 
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The physician applied caustic and n tv 
freely and frequently, but to no aval r asencie s 
the lupus, now larger than a silver h „ r ° n - 
curetted several times, but still a ° ar * w as 

and activity. ‘^creased i n size 

Examination. 1002. On the patient’* i , 
is a dull red patch measuring one and three 
by two and one-quarter inches and 1 rters 
aggressively on its anterior and lower border* um 8 
posteriorly the color is paler (Fig 11 s Tv ’ W * ule 
elevated above the surface of 
.ts edges than m the center, and throws off fine 
scales. The mfiltration extends deeplv into the 
tissue of the cheek. 1 

Microscopical examination by Dr. H. T Brooks 
of the Post-Graduate Hospital Laboratory estab¬ 
lishes the diagnosis. 

I first tried in the treatment of this lupus, during 
a period of about two months, a fairly mild *-rav, 
producing simply a mild dermatitis of'the adjacent 
sound skin. The lupus at first became swollen, and 
puffed up and looked angry, then gradually showed 
a shrinkage in its area and gave off large, flat scales. 
It presented a concavity instead of a convexity, and 
became saucer-shaped, but did not entirely subside, 
although showing a profound reaction and a great 
disposition to repair. 

Becoming weary of mild treatment, I substituted 
more powerful treatment. An aperture in a lead 
shield was cut, so that one-half an inch of normal 
skin around the edges of the lupus was fully ex¬ 
posed, and the x-ray treatment was then carried 
on three times a week until the sound skin pre 
sented an angry purplish red x-ray dermatitis, v, u e 
at the same time the lupus itself began to appe^ r 
swollen, angry looking, very red. exu inJ ^ s ^ n , 
and elevated. The normal skin "as “ to 
exposed for a control and guide as to u e _ 

which the x-ray could be safely P us 1 * ,^ * 

sumption being that the lupus area 

ceive a due and proper amount of tre^ ^ 

within the limits of severe dtrmatit was 

normal skin. This management o treatment 

eminently successful, tor up° n c of t he 

at a time when the severe hm - 





■ 


skin had been established and the lupus itself had 
been excited to an angry condition, the x-ray was 
stopped, and the lupus over a period of two or three 
weeks went on by itself without further treatment 
to a complete cure. The lupus area healed without 
the production of scar tissue, and the skin pre¬ 
viously occupied by the disease is now as sound and 
natural as any skin of the face. 

I am now treating all cases of lupus by using the 
sound skin as a control of the treatment, as above 
described, and find this method more successful 
than either milder or more excessive treatments. 

Case X\ II.—Miss L. M., aged fortv-five vears 
Diagnosis: Primary carcinoma of breast. Re¬ 
ferred to me by Dr. Wm. F. Fluhrer, May n, i 902 . 

In view of the extreme interest attached to the 
outcome of this class of cases I quote from Dr 
Fluhrer as follows: “May 5, 1902. Dr. Wm. I 
Morton, Dear Doctor: If you continue to think 
favorably of the curative power of the Rontgen 
rays m the treatment of cancer. I would like" to 
refer to you for treatment a patient with scirrhus 
, the breast ’ early stage. I was about to appoint 
a day for a radical operation, but . . . pu b- 

! shed results . dispose me to make a trial of the 

eSpeciaI1 y as m >* experience has made me 

ofV“ tlC concernin £ the ultimate outcome 

1 ° peratwe P r °cedures in these cases.” In 

oneratp 11 ^ Wlth - thC above expressed intention to 

at a hoen't °i P atl ®. nt had already engaged a room 
at a hospital in this city. 

History: A sister died of cancer. 

breast thr^ noticed a tumor in the left 

lymphatic months ago. A bunch of external 
to the ™ nia ?S toward the axilla were sore 
ment of a H e ? ] "*? d - There - an enlarge- 

Pain in the leffarm ^ & “ stead - v ’ achin S 

measurement 1 o^nor ™ ea * ures 2 f b >' 2 f inches, 
on the rie-ht > °rmal gland at the same point 

T^atmen?^ t ^ f i-hes. 

9 M C a h “ distant from faree” ^ W “ kIy ’ 

and mass 3 feels' hlrder ' re - a * ment - Tumor smaller 

cr * The soreness in the lym- 
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r hatic areas has continued until + , 

least for the time being, has entirew y .* hen at 

also the pain and discomfort of tv, ' dlSa PPeared 

appeared. 0t the arm has dig! 

May 26: Soreness on pressure on i„„ . 

breast remains absent, but on t Slde of 

present. Tumor feels harder. ‘ Uer Slde again 
June 11: A-ray dermatitis to 
exfoliation of the epidermis aT x r v ex tent of 

established. Nipple Ld a^U^i^L«**«*» 

ceTed Pam W ‘ thin brSaSt l0n " 

June 16: Dermatitis subsiding, but 
sore and purple red, and areas of exfoliation and 
serous effusion exist. The dermatitis involves the 
entire breast and chest above the breast up to he 
chm and the entire axilla. This dermatitis could 
not have been carried a step further without danger. 
1 he patient \\ as now vr-rayed from behind. 

Dr. Fluhrer examined the tumor and reports that, 
according to his judgment, it is reduced one-third 
in size. 

June 27: Xo dermatitis. The skin appears 
clean white and new and all scales have rubbed off. 

Xo evidence of tumor can be discovered, but the 
tumor region is still sensitive to pressure. 

August 16: Measurement of tumor mass if by 
if inches; namely, the same as the corresponding 
mass in the right breast. Xo lymphatic channels 
or glands are enlarged, sore, tender or painful, and 
it is recorded that the case “looks very hopetul. 

October 22: During the summer, treatments 
were given only twice weekly, and might possibh 
have been discontinued altogether in August, ha' 

I not believed it unwise to accept the evidences 
of disappearance of the disease as apparent > na 
The patient was now again examined^ by Dr 
Fluhrer, who stated there apparent \ "as . 
or trouble remaining. I thought wise to continue 
treatment once a week however. „ 

Xovember 2: The ^Fkihre/ who also 

w as again confirmed by f • a «n-eed in 

referred her to Dr. Chas. Putnam, nho agree 

the report. 
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Treatments an.' now- 
"Oil to date. discontinued 


Total 


and patient is 


-vont y -C m ^n1,4 re :rr^r;^ r 

months. Disease, however about six 

so tar as can now be known at end of T 
three months, with twenty-five treatm^ts ^ 
1 append m present conclusion of this 
letter trom Dr. Fluhrer confirming the * 

tar attained. I have previously "in an v S 

hoanon referred to the fact that the breastVrea^t 
by the x-ray is inevitably developed ml 'k- U i 
larger and firmer as referred to below: beCOnws 

"My Dear Dr. Morton: I have this m 

V * • 1*1 1 The formerly affected 

breast is slightly larger and slightlv firmer i- 

texture than the other breast. There is no evidence 
whatever of the tumor in the breast which was 
previously present. The lymphatics along the edge 
of the pectoral muscle are no longer thickened. 
The glands in both axilla? can be felt. On the 
side of the formerly diseased breast they are very 
slightly more perceptible, but appear to have the 
normal softness of texture on both sides The 
patient presents no evidence of cancer. 

Case XVIII. —May 5. 1Q02: Miss Y. R , aged 
twenty-five years. Ulcerated primary carcinoma of 
right breast, far advanced. Referred to me by Dr. 
B. Onuf with the above diagnosis; clinical diagnosis 
also confirmed by others. Disease began two years 
ago, two weeks subsequently to a trauma. She had 
received an accidental blow upon the breast, fol¬ 
lowed about two weeks later on by a second one on 
the same spot. First noticed a hard lump on the 
outer and lower aspect of the breast. Th,s 
steadilv grew larger and now measures D -• 
inches in diameter, extending deeply into the 1 — 

it is firmlv adherent below to the **?'**?. fror -. 
extensive retraction of the tissue. ml 

the tumor toward the axilla is Unrated ■ *«£*^£* 

continuing mass of mdur.ite- tiv. ev identlv cor- 
long and one inch m dianuti . The 

responding to infected > 11V 1 t cx tent, some 

axillary glands are involved to a ^ ■ they 

being agglutinated into a large 


of them 
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cause her much pain, and are sore »„ 

\ discharging ulcer, the size of a ail,, T Pressure 
at ^ site of the initial turn* aid’'a' ^ «** 
fissure at the nipple. The right dlsch argi nR 

much swollen with brawny oedema p ^ amful and 
the entire shoulder. She suffers am l nvolv es 
erally at night, and loses sleep ' i Pam ‘ gen ' 
pounds in weight during the l ast year 2 thirty 
cealed the existence of the disease k‘ as Con ‘ 
modesty and fear of an operation. ‘ reason of 

Treatment.— X-ray, high tube, three times 
fifteen minutes usual technique. * ‘ eekl y’ 

Ma.v zi: Treatment gives relief from pain for a, 
least twenty-four hours-in fact, has now van- 
little pam either m breast or in axilla. * 

June 4: Severe dermatitis with serous effusion 
and exfoliation of epidermis. 

June 16: Dermatitis disappeared and skin again 
sound. Feels more comfortable than for a long 
time. Main masses smaller and uses arms without 
fatigue. 

August 8: A succession of attacks of dermatitis 
with subsequent desquamation had been set up. 
The ulcer has now entirely healed, and the initial 
tumor beneath it has disappeared. The mass cor¬ 
responding to the infected lymphatic vessels is very 
much smaller, but still persists, as well as a small 
gland in the axilla. Sound normal skin, loose and 
flexible, covers the seat of the disease. The patient 
appears to be in excellent health, has a good color 
and good appetite, and suffers no pain anywhere. 
The oedema of the arm and hand has entirely dis¬ 
appeared and the patient has perfect use of the arm 
and without pain. , 

Treatment continued in November and ecem <r 
as usual. 

Duration of treatment to December 6 is v 
months. The number of treatments 93. 

We have here a case of neglected cara 

noma of the breast advanced to the stage ^ 

tion and profoundly involving } nl F con - 

Emphatic glands, and which shows most 
clusively the healing effect of the *' ra >; vears . 

Case XIX.-Mrs. E. P-. breast. ' 
Diagnosis: Primary carcinoma of th 
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May u. '«o> : I ' ast A ? KUSt , fim , notl <"' » »n*n 
tumor on the outer ami umlcr a.d, of , he ri ._, h( 
brcas t This tumor has ffrown steadily in size until 
it is now the size of a large goose egg. but with no 
especial pain. The nipple is retracted, and aUo 
there is a deep retraction of the skin over the cen¬ 
tral portion of the tumor. The tumor is of the 
scirrhous type; the entire mammary gland i s 
apparently involved, and the tumor is rigidly 
adherent at its base, appearing to be attached 
firmly to the ribs. There are glandular enlarge¬ 
ments in the right axilla. The patient has firmly 
declined an operation, saying she will die with her 
tumor rather than have the breast and surrounding 
tissue removed. 

A-rav treatment, three times weekly, begun. 

In about one month the tumor had reduced in 
size in a very marked degree, and now took on a 
longer and narrower shape, detaching itself out. as 
it were, from the remainder of the breast. By the end 
of the second month the tumor was scarcely the size 
of a small hen's egg. was freely movable as regards 

or but some retrac- 
and arpr 1 m Stl • rema * ne( b The attached nipple 
enlarged ! es ! lon uas now also freed and no 
end Slh: thf S , ln tHe axilla could ^ felt. At the 
an extremely r hard° nth (fort - v ' six treatments) only 
inches in length w . mass about one and one-half 
m ass is freely m ' v? 6 inc b * n "’idth remains. This 
to the skin e ’ but retains some adherence 

Really rcA™d bv aU '’ y ° Ver il II couW be sur ‘ 

lts SUr roundini»s -i simple enucleation from 

imo ° Ut of h « trouWe thl Th advised as the shortest 
nto consideration u ■ he P atlen t took this view 

imilar cases thit * S m - v opinion in this and in 

onlv r ? Cf the new growth^’ n cer°us and malignant 

m a ' v t Cc ? nne etiv e tic • has disappeared, and that 

x-rlJ* lrn Possible tT*. Stroma remains, which it 

* taus e to disappear bv the 

treatm ' 1 ^ 1 " * 1 : Th 

amo! S d - Ur ‘ n ? Sent . U tf nt ,las taken desultory 
!?' da y ah!!.!! 18 to fiftei!! : er ' ° ct ober. and Noveni- 
eXce Pt th&t°tu the an! '!. ’ n nu mber, and presents 
rer »iai n i n >t r t L ance above described. 

ar d and slowly reducible 
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nucleus is still smaller. The pati 

the minor operation above proposed ,uses even 

January 2. > 9 ° 3 : Dermatitis well 
with serous effusion over the rem establish ed 
which is now about the of t:th tu ™° r 
desisted from treatment to await furth. ' J H . ave 

Case XX.-Mrs. L„ aged seventy fears'"'n'° n ' 
nosis: Primary carcinoma between left breast and 

March 24. 1902: Last summer natient a 

noticed a small kernel which has steadily growl 
to Its present size. Examination now sho™ = 
flattish tumor six inches in diameter the centra! 
portion of which consists of a very hard disk-like 
mass measuring three inches across with irregular 
nodular edges and retraction and involvement" and 
attachment of the skin to the tumor at the center. 
Most of the tumor was adherent at its base. The 
central portions of the skin were retracted, forming 
a saucer-like depression. The growth was sensitive 
to pressure and subject to “twinges” of pain. 
Patient has refused to submit to any operation. 

Treatment. —A-ray. three times weekly, fifteen 
minutes, technique as described. 

At the end of a month all of the comparatively 
soft and outlying parts of the tumor around the 
central hard mass had entirely disappeared, while 
at the same time the central hard portion had 
reduced one-half an inch in diameter. All pain 

and soreness had also ceased. 

No shield was employed, and the axilla, si t am 
front of the chest soon became intensely 
From this point on there was nothing to ° 
except the steady but slow diminution m 
the central scirrhous mass, ongina > ^fter a 
on October 8. three inches in diameter. 
fairly continuous treatment . . in d j ame ter 

central mass still measured t'M rface to its base, 
and was much thinner from i - • e and was 

ft had also become detached a center 

consequently now movable, in tha t the 

had flattened out. It ' v f s r°'\ u ad disappeared, 
greater part of the patient s < * r j ts spreading, 

and that she was free from danger oi 
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. . that the remaining nucleus yielded. 

but also cvide s till slowly, 

while surely. and was feeble, and the 

The patient t trcatn tent was for her a long 

journey to <*>’™ che d a stage where the remaining 
one. She had n re moved without resort to 

nucleus could be inVolv ing other areas which 

the extensive ope be en deemed necessary, 

otherwise ' voUU ,* already removed more than 
For tl* *-»y » an d with equal certainty, 

two-thirds of the ^ in{crcntia l certainty, cleared 
if there ever , „irrounding lymphatics. 

„ pa H.nvolvcmento^m.ur m K . J wlcds< , thc 

In November. u«tn ^ , W Wright of 

patient was ^ nfort unatciv. the tumor, by 

tumor L\ c.rcinoma and. 

ones is that a primary carcinoma like this on, 
should be x-rayed firstly and operated upon last y. 
if necessary, thus substituting a minor and unim 
portant sunpcal operation for what is ackm >w « ge 
to be a most severe one. and, what is more pro . 
offering a greater security to the patient agains 
a recurrence than the grave primary operation. 

Some weeks after the operation the patient die 
from exhaustion of old age and intercurrent con¬ 
ditions. but it does not appear that her death was 
due to cancer. 

Cask XXI — Mrs M. E. H„ aged forty-five years. 
September 9. 1905—Diagnosis: Primary carcinoma 

of breast 

Eight years ago had both ovaries removed for 
ovarian tumor and one year later the uterus was 
removed for malignant disease. Soon after the 
q'tuiion she noticed a tumor in the right 
***•, *h»ch for the last two vears has pained her 
a . For lhr * ast *»* weeks she has noticed 

•eowtjv- ,orrnr ** in the right breast, and a 

»e*r th- r * < *t*-hke swelling extending from 

rvrs ctei^l 5 r. tOWard thr «dla. The breast 
tumor t% f e i. T“ain. On examination a small 
the outer aspect of the breast. 
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attached to the gland, and run,,; 

sensitive cham of lymphatic v «"f fro ® it the 
The enlargement of the lymphatic l aUud ed to' 
large and as long as one’s little finge r about as 
in the axilla would seem to be a f The tu ®°r 
and the patient was so advised, I tnmor . 
tumor and the lymphatics were 1 * he ot her 

e-rays. treated by the 

October so: Patient has received ah 
treatments. Severe dermatitis estahlith? “ ne 
painful ridge of lymphatics has resolve/ .' The 
small lumps, each stiU qu it e gore / 4 ° tw ° 
The sense of "fulness” of the breast and ^f essure - 
have altogether disappeared. The tumor ' ? T 
breast no longer exists. tne 

Since the dermatitis was still quite severe the 
patient refrained from treatment, and on returning 
three weeks later reports no further trouble remain¬ 
ing. On examination one breast appears to be as 
normal as the other. Disease entirely disappeared. 

Case XXII. — October i, 1902: Mrs. H. J., aged 
forty-five years. Diagnosis: Primary carcinoma of 
breast. Referred by Dr. J. McCroskery. Upper 
margin of the mammary gland of the right breast, 
the seat of a hard tumor adherent to gland tissue, 
and measuring, inclusive of the gland at a given 
level, 2\ inches as compared with a similar meas¬ 
urement at the same level of the left breast, of if 
inches. Lymphatic vessels sensitive and enlarged 
and an enlarged gland in the axilla. On the under 
side of the breast and in the skin exists a kerne. 

** lar ge as a pea. . , .. n 

Pa-tient suffering pain quite steadilv am 
iosing flesh. 

treatment x-ray; usual technique. tender- 

October 14: Soreness of lymph^^^p/n 
uess on pressure over tumor and spo 
a ve disappeared. f tumor slightly 

November 20: Measurement > in t he skin 

t ess ^an two inches across. T e '^ ar cr e d gland in 
Jj* entirely disappeared and the enlarge 

^axilla has disappeared. • eC j six pound> 

Lecember 2: Patient has & 

the last month. tumor or enlarge 

December 13: No pain. 
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. r'an be found. Patient referred back 
gla ? dS kerv who reports that he can find no t„° t>r - 
^ wholly confirms the disappearance. Df ^° r s 
S£ with 'serous effus.on and exfoliation 

epidermis was produced three times during tr< ^ 

“Duration of treatment ten weeks, and total „ Um 
ber of treatments, thirty-three. ” Un >- 

lanuary 3>. W : No sign of disease. Th> 

eland measurements are identical. The brea* 
treated is, however, somewhat larger and fi ri Z 
than the other breast, as is usual as a result of rb 
%-xo.y treatment in these cases. 

Case XXIII. Mrs. A. A. N., aged thirty-fi Ve 
years. November 6, 1902. Diagnosis: Primary 
carcinoma of breast. 

First noticed one year ago a small lump about as 
large as the end of her thumb in the right breast 
outer and lower aspect. This grew slowly until 
two months ago it began to get larger and'now is 
the seat of “crawling” and, at times, stingin^ pains 
Examination reveals a hard, nodular "tumor' 
attached to the gland and forming a part of it, one 

frn!y^? meter ’ and> extendin § toward the axilla 
om the tumor, a lengthened, elongated, sensitive 

uri ’ evident !y affected lymphatic vessels, meas- 

are auit ° mC - m Glands of the axilla 

are quite sensitive. 

a ninednch i 3-7, hlgh tube - corresponding to 
weekly. v ft n ^ rk ’ fifteen minutes three times 
fully x-rayed S 1€dd- Breast, axilla, and thorax 

December r>_ • 



y a ay the u ringing into prominence aay 

now .almost Vl Ua ^ bar d tumor, which itself has 
^asitive. Axillary glands no longer 

e -* e stablished atltls with itching and burning 
, Ue cember 

Sn v r p *«ng off £f? natitis subsiding. The epider- 
T 8 l ° 'arge flakes, as in the case ot » 

aaiy tu mor c , n 

sin >plv°rf 0nly be found with difficu!ty ' 

"D 7 : o ar / a small hard kernel. . 

^ eful examination to-day ^ th 
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tient in recumbent position, reveal. 

of the previous tumor, 0 r 0 f l?° »hat- 

jolsrgen 101 ' 1 s - ■•'"cuts treatments * r i mphat 'c 

Lice weekly for the present. reduced to 

Owing to the full development of the ri t. 
nsmely increase in firmness, hardness breast - 
ness, it is necessary to administer v-rav t f ound - 
breast to even up the symmetry of the'bus-*' le£t 
February 20: Patient remains well ana ' 
merely to make sure of the present result.' 8 

Case . Mrs. M. L. 0 aved fm*- 

years. Diagnosis: Primary carcinoma^fTrlat? 111 

• December 6, 1902: First noticed two da« 

a hard tumor in the breast about the size of a wlw° 
No pain. Consulted Dr. W. H. P. Pratt ofstit 
lyn, who kindly referred her to me. 

* Examination. Tumor, left outer aspect of left 
breast, measuring two inches by two inches in diame¬ 
ter. very hard, surface not smooth but nodulated, 
apparently movable only as a part of the mammary 
gland and apparently becoming fast to the skin. 
Complains that her clothing pinches the shoulder, 
and there is evidently tenderness in the axilla. 

December iS: It is very remarkable to observe 
how rapidly the tumor is diminishing in size. It 
now measures scarcely one inch in diameter. She 
still complains of tension in the shoulder and arm. 

January 8, 1903: This morning appears for the 
first time an *-ray rash in the shape of small papules 
not yet confluent. , • „ 

January 1 ^ : Severe dermatitis has followed sm 
record, but is now subsiding, except tor a sp 
denuded of epidermis just over the tumor- 
.Referred back to Dr. Pratt, who report*^ 

*e case was a "transformation scen .^ 

°uld not have believed that sue evidence 

acn 6 tKuS far disappeared except ^ of the 

^uired bv his own fingers. T and more 

*° r kas disappeared, which lS time of one 

; han could be expected in re mains and 

A small kernel undoubtedly 
e f tme nt is continued. , a nd larger than 

Left breast firm• h f f^ or can be d*- 

' co» ” Absolutely no sign ° nt j v cured, 
and the patient is apparent. 
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t*se XXV.—Mrs. C. M.. aged sixty-tw 0 

Diagnosis t Primary carcinoma of the breast. ' ar8 ' 

Member 3. » 9 « = Kindly referred to me 
Dr Fulls of Brooklyn as a tumor which should 
be removed by surgical operation. This op in ^ 
was confirmed by Dr. Rushmore of Brook, "" 
In August noticed a retraction of the skin forrrw 
a considerable depression of the contour 0 f ll S 

breast, and soon noticed a second retraction n til 
to the first one. These depressions are much 
increased on raising her arm above the head 
October 28 noticed a “lump’’ near the retraction 
and nearly beneath them. No pain or soreness^ 
pressure. Has lost seven pounds in weight. 

Examination. —Tumor situated on the inner 
aspect of the breast, measuring i£ inches in length 
by | of an inch in breadth, nodulated, hard at 
tached to gland at its base. Enlarged gland in 

T reatment. —A'-ray. 

November 17: Tumor somewhat smaller and 
harder and more defined. smaller and 

len^tT mber ^ Tum ° r reduCed t0 one in 

inch'intnnh 2 ' dec / dedl y !«■ than one 

“™tive 2la ° ndS in S 7 eStabUshed - N ° 

andver? h a '?° 3 ; Tumor . say, * inch in length 
persist but arp ° P a lp a tion. Retractions still 

February"* mark ? d - 

be found, excem* 90 ^'• s *S n °f tbe disease can 
an d some retrarf-;^° SSlb ^ 7 a small remaining kernel 
sion a dimple ° n ° f the skin - formin g a depres- 
^ tumor wac j 

D !?^ us type ar)H un ?° ubte dly of the fibrous or 
case 1 yet f ar f rn yielcie d slowly, and may be 
ing v,v ’ treat ment tota ^ disappearance. As in 
*ill finau al ° gy be c °ntinued, but reason¬ 

ed -y\? isa Ppear ^ Cases ’ a11 signs of disease 

a Pdmarv' Recur r en f o 2 °’ J 9 02: Mrs - J* L ‘ ^ 

u Dis ea? C v rcin °m a m ®f clnoma of one breast and 
atie nt began t 'be other breast. 

St n °ticed ? one-half years ag°- 

n mtense itching and pric 
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. , <,<; of needles, in and 

In^about six months a small l u “' the lef ‘ ni pple 
the nipple- She consulted her fama?'*!*' 1 "ear 

Uo ‘° ld hcr , * e 7 as "dipped,- a?d y t Physicia ". 
n<J disregard the lump. i„ th d go home 

she consulted him again, since °^*>«« Spring 

persisted, and he decided to "take h ym P to ms 

The operation was performed bv ,» ng .* out -" 

Entire nipple and areola and _ emov ‘ng the 


entire mpp.e areola and deeper ia® the 

tissues. The removed specimen was LI"™ 
pathologists, who made the following r° ° 
which I quote somewhat in full because of^’ 
important bearing: use 01 their 

College of Physicians and Surgeons, Columbia 
University, Department of Pathology Mrs T I 
S. New York, May 14, I90I: The tumor of the 
nipple presents rather unusual morphological feat¬ 
ures, some parts of it considerably resembling 
endothelioma. But a careful study of it leads me 
to the diagnosis of adenocarcinoma. 

From the operative standpoint, the tumor should, 
in my opinion, be considered carcinoma. 

Mrs. J. L. S. New York City, May 7, 1901: 
Specimen of tissue from nipple. First examination: 
Specimen hardened in paraffin, cut and stained 
forty-eight hours. Four sections examined. Diag¬ 
nosis: Adenocarcinoma. 

Second examination: Specimen hardened in 
celloiden, cut and stained one week. Five sections 
from various levels examined. Diagnosis. (jria. 
Adenocarcinoma C. N. B. Carnac 

Examination, Left Breast. No mPP ® . f rom 
Linear scar, i£ inches in length, re o£ 

removal of the tumor at this point.. situated a 
three stitch-marks of this sca _ ma ii e r than a 
small, red, hard tumor, som ^ rh ^. there extends 
P ea in size. From the central tu ^ in fiitration 

downward an area of red and a The pat i e nt s 
a ^out the size of the thumb mu afld ten der 
chl ef anxiety is caused by a of t he breast. 

S** in the upper and outer quadran nd 

Ration develops pain at this ?»»»• 

^“Sitive mass of lymphat‘ c the axilla- 
Th «e are also sensitive glandscondition e» 

Right Breast. — Exactly the san 
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. , hia brcnst »s i» " ,H>VC described^ have he EUn 
; n wo th and one-half ye.™ ago m the left bre„," 
nainelv. a small, red. itching. hard kernel near the 
T hc nipple also is indurated and fissured 
as formerly on the left side A lymphatic tended 
ness and swelling also exists m this breast at the 
Line site as in the other. In this state of affair, 
and recalling the pathological reports quoted, few 
would deny that the classical advice would be the 
complete removal of both breasts and the clearing 
out of both axillse, if indeed, an operation would be 
advised at all. 

It is well recognized that even a small carcinoma¬ 
tous tumor of the breast may quite early establish 
an involvement of the near lymphatics and a gen¬ 
eral infection along the line of the pectoral muscles, 
and within the axillae, and in the case now under 
consideration such infection had evidently occurred 
on both sides. The tumors and the course of the 
spreading disease bore no resemblance to the course 
of a latent scirrhus of a local type. All surgically 
operative interference had been refused by the 
patient, and certainly the case should prove to be a 
severe test of the efficacy of the ar-ray. 

It is by reason of just such cases as this one that I 

° n g ago advised that no shields for the thorax ever 
be used. 

Treatment. A-ray, three times weekly. 

brpaQf 0 -, 8 ext ensive dermatitis of the 

The l 35 bas now listed for some w'eeks. 

four inchp rr ^ 1S ^ aS ex f°bated over an area of about 
place. Th m . larrieter - an d serous effusion is taking 
breasts is miS'? ln the Emphatic swellings of both 
cord-like an 1 CSS ’ bl ^ tbe area s still feel hard and 
developed is t// s 1 ens ^ ve - The interesting point 
°f the size of •/tv, cailcer infiltration of the skin, 
as ^ell also ac f Umb na il, has entirely disappeared, 
small central t, "° three small tumors. The 

O A ‘ ™° r Stm 

? n b °th sides J general infection of the thorax 
considering a i as ®° m arked and widespread that 
tu ^ Sec °nd breast 1 t e a PP ear ance of the disease m 
her ^ 0rn plained * nto acc °nnt an abdominal 

rto ^. Baehe M°l by the Patient. and referred 
c 2. Emmet for diagnosis of this 
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My fcar waa that it m; . 

10 it least, be breaking down . 1 * ht be ca ncw 

S5w. Dr Emmet 

gnor to be an men and harml e „ 

October 22. Treatment continued ‘ 

, three times weekly. Dermatitis r \ T, 0ct <*>er 
frea entirely healed . No pain now on * 1 ****** 
lymphatics. The one remain!^ «> 

[ike a small grain of sand. * ^el feel* 

November >?: No signs whatever ot tto«u 
BO w be discovered in the left, the origiJiT,; “ n 
breast. But the right breast is still th^'f'* 1 
covery since the lymphatics arc sennit/ 
••knotted, the nipple is still somewhat hard m-’ 
the small kernel persists. 

December 6: Right breast now apparently all 
right except for the persistent kernel. To attack 
this kernel a small hole is cut in a lead shield and 
a violent x-ray projected upon the tumor. 

January 31: Patient leaves for the South at my 
advice, since her disease is now apparently cured, 
but she is advised to return at once upon the 
reappearance of any of her easily recognized 
symptoms. 

Of course, this case must be kept under general 
observation for some time to come, but the out¬ 
come would seem to indicate that small carcinoma* 
tou« tumors of a highly infectious type may be 
effectively controlled in their progress, 
affected areas also may be cleared of the adteu g 

c *ac er particles. , and 

Oration of treatment about •• ,e ® 
aumber of treatments sixty-five* , years; 

Case XXVII.-Mrs, M T.. 7 

“^rried. Carcinoma mamma, re _ ^ j*r.u- 

Wember n, i 9 oa: Four yeaappear^ 

. • • a small tumor as large as .a ia te'y foilowi^f 

? he left breast. In March Miri o 

operated upon in the °»P^ gm recurrence 
JP'es, Italv In March. i« OJ - and g-*®* 

footed, and on October 6 ^ e £ 5 ^ a * H °fw- 

a second recurrence - 
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. About the siao of « thumb. and situated 
Un of th« chest. i«»f hclovv the nxllln. „ llt J 
i,. in.lci-cn>«c«‘ of the ciontrix. I heir .xi«i, 

w infiltration and consequent thicken- 
“ c0 'l.' tK .„r st the edifr of the pectoral fol.t near the 
,n *' .imd „f the cicatrix. At the latter situation, 
.hTxuffcrs much pain, extending, down to the a rm 
UP to the occiput and throughout the shoulder. 
Mo pain in the nodule. 

rrutmcMt. -X-ray. usual technique, three times 
wcoklv. fifteen minutes each treatment. 

November .*S: Pain has abated. 

December Still some pain, but recurrences are 
diminishing in site. 

December 15: Induration near upper end of 
cicatrix is very soft and flexible and has almost 
disappeared. 

Now, at the end of twenty-four days and with 
seven treatments, the recurrent nodule has entirely 
disappeared. It first flattened out gradually, next 
left an indurated and firm base, and now its sire is 
recognizable only by a reddish, deeply pigmented 
deck or spot. 

There is no fact better established in the .v-ray 
therapy of cancer than this rapid and positive dis¬ 
appearance of recent carcinomatous nodules in the 
St ^ n * ^ aave seen groups of six to fifty such reeur- 
£°dules fade away at the end of less than a 
v° nt ' ' oav * n S an apparently normal skin behind. 
t\vr>° n f i"*^l. deny ^at in such instances the .v-ray 
admit* dls P* aces an operation, while all must 
carcin v l' U - ! he ^ act distinctly indicates that recent 
CkJ'vvvt,! most susceptible to the x-radiation. 
Recurrent . Mrs. D. M.. aged thirty-six years. 

Au-Mct f arcmoma °f breasts and axilla. 

John MpfsZ.’, I ^ oa: Patient referred to me by r> r * 
noticed a t ery . of New York City. In i8*5 
tumor was * n the left breast. In 1 SS 7 tins 

and the n-it; m ° Ved by Dr - Bedell of Lamar, Col.. 
Uke a chick^» en ^ re P 0r ts that the “tumor looked 
!p°pical ex^m- ?l2Zard COVer ed with warts.” Micro- 

the dic^ natl ° n Proved it to be a carcinoma. 

the breast anH Se ex tended over the outer side 
arm began to to an< * ‘ nto the axilla, and t <■* 
cause her intense and continuou. 
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offering- The hand ;' goes 
“allowed to press against the? le °P" if 
a domination .-Left breast ^ ‘ he •"» 

ofa bout one inch each in dia mete h r r ' e tu mor 

elongated tumor, representing t ? also *» ind^f? 
phatics, along and beneath "the 6 ,nf <*ted u • 

and also one especally l ar *”* pect0ral W 
English walnut m the axil] a f' a " d the site of , ’ 
sensitive and enlarged gl ands aS as the 0 ‘ 

In the nght breast exists also a locaI ity 
•The left arm is enlarged. a Sl ^all tVLm £ 

The patient suffered intense na - 
into a highly demoralized and ne” had Sot 
owing to the necessary use of momv S con ^tion, 
holic stimulants, to relieve the ^ ■ and afco- 
She exhibited a most pronounced*^ 6 Sufferin S- 
carcinosis—her color was “velW , ppearance of 
had been so for about IJlTteS'; “ d 
The case seemed most unpromising J 
any other treatment. ' 0 

December 8: Patient has come for treatment 
very irregularly, but the results may be summed 
up as follows: 

About November 8 extensive dermatitis had been 
established, and the patient, on this account, had 
remained absent a month, though I should have 
preferred to have gone on with the treatment. 


She 


reports that the dermatitis was very severe, 


^ a t it extended over the under surface of the left 
ara ? an d over the skin of the axilla and o^er the 
, ntlre left breast, and even over the abdomen as 
ar ^ the groin. On the breast at P"*"**!? 

blistered surface with blisters full of yeUomsh 
SerUm ‘ • 

in But as a result of the treatment ^^“she 
h a a mu ch better condition than o attac ks 
of v recovere d her appetite and cea ^ has yielded 

limiting. Her yellowish green color M ^ 

fe* to a natural and healthydoses 
or " able . to cease entirely the , -'jiolic stimul 3 " 15 . 
Sh e |° rphin e, and requires no a arm . and 

»o i as regained full use of sW e)ling ' , 

0 J° n Ser numbness nor pa» . n ? r , he breast and; 
or u __ , __ oam m entire 


Ul 0: 


hand. She has n ° P“" um ors hav 


st essential of all. the three 
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the mass at the pectoral fold has 

disappeared, t , ... < spot 

° v,c The elands in the axilla cannot now be 


remains 
felt. 


This case I submit as one of many I might bring 
forward in which the %-ray has produced a very 
decided retrogression in the progress of carcinoma 
and carcinomatous infection. The patient now 
went West on a visit, and I have no further knowl¬ 
edge at this date as to her condition, though Dr. 
McCroskery writes me that at his last examination 
the patient retained her improved condition. 

Comments on Cases of Primary Mammary Car¬ 
cinoma. —No shields, except for the hair of the 
head and eyes, are used, and except that the nipple 
is covered with a small metallic d'sk during about 
two-thirds of the treatment. Dermatitis is inten¬ 
tionally carried to a red purplish stage, followed 
by exfoliation of the epidermis and effusion of 
serum, and in certain cases purulent effusion, but 
in all but one case a complete restoration of the 
epidermis to its normal type has followed in from 
one to four weeks. These areas of dermatitis 
have often occupied the entire skin area of one 
breast and axilla. The patients are frequently 
x-rayed from behind the scapula, the fluoroscope 
showing that the thoracic cavity offers but small 
o struction to the radiation. This measure seems 
? ™ Ver ' V ^ m P ortan ‘ t in view of the researches 
n t man an d Heidenheim, who have pointed 
. ‘ at ’ even in the case of a very small 
miivl° Rla ; 01 i! S nodule the deep faciae of the 

the" antel^ Ch - GSt may be infected - 0r » a £ ain * 
mav on'u. ■»- r °f the ribs and the claving 

these bo °° e ^ ect i v ely shield infected areas behind 
these ca<ic S . do not ho P e for good results in 
an d extensiv 6 ^ 0 ^^ b -^ the production of a severe 
overstenneH ^ erina titis. Fortunately, I have not 
if I have esr^ ° u , nds . and reached a necrosis, and 
to the most ^ - , tb * s it k as only been by adhering 
°f exposure and exact technique as to time 

a nd number n f S ance °f tube, force of radiation, 
?lque - 1 mav- treatments per week. This tech- 
mehes, “hi^.. ^ e ntion, is fifteen minutes, nine 
* ube (corresponding to six to ten 
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. _ v .< crark gap). clear view of end nf ~,4- 
liinsr at tyo feet, and three times weeklv' 
inexact tehmque woula surely lead to'a I 
««re bum. and I am not sure but that an 
one trill sotttetimes do the same. Thus far 1 have 

- - 4 •vnnrflieinff' t .^’S linfnrti.Tiee._. ***' - 


OIIC -- . , . 

escaped producing this unfortunate result. 

As to the exactness of the diagnosis of carcino-- 
in the cases repot ted. or.e must exercise their own 
judgment. It is. o: course, impossible to excise a 
niece ot the .utnor ;0. pre l i m i nar y diagnostic pur¬ 
poses. Bu. “Ccep wing the opinions ot compete*** 
observers, the margin o: error as regards malignancv 
is a fairly small one. Dr. George F. Shradyv Medi¬ 
cal Record. January 26. iooi\ in arguing for an 
accurate early diagnosis, and in favoring an explora¬ 
tory examination of ever}- tumor before its actual 
extirpation, says: “Mammary growths, as a class, 
can never be trusted. The weight of evidence is 
so strongly on the side of malignancy, threatened 
or pronounced, that r.o conscientious practitioner 
can afford to have any doubts as to the responsi¬ 
bilities he should assume. There -is hardly a ‘sim¬ 
ple rumor' in. the breast which may hot become 
malignant. FuIIv 00 per cent, of breast tumors in 
o.der women are probably malignant, and the 
remaining 10 per cent, are very objectionable 
tenants.” Again C. V. Visher (.4 tnericcr. Medicine. 
August 24. 1901). arguing that “the success ot 
operative intervention depends so much on its ear 
pertormance that the question ot diagnosis becomes 
second or.lv in importance to that ot tre tre^tne _ 
goes on to sav, “ It is true that not all neoplasms ot 
*~e mammarv glands are carcinomatous, rut wr.en 
is borne in mind that So per cent, ot breast tumo. 
**0 01 this nature, and ot the remainder 4 pe- ce 
^ sarcomatous, and the balance, id percent..^<x^ 
®fs of the more innocent growths. 

^enoma. and as these growths common*} un^ 
^ignant changes, the opportunity tor a mistaken 
'yagnosis is slight, and the ber.ent ot w} 

always be conceded to the Parent. ^ How 

r“ ch sater would it be even to r f m . -Malignant 
^ a benign tumor than termina- 

^°wths to remain, and finally cau> 
tiou ” 
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The “American Text-book of Surgery" give* 
g per cent, of tumors of the breast as carcinoma, 
and if 4 per cent, are sarcoma, then we have 87 per 
t ^ malignant from the start. If to this w c 
a< M say. 6 per cent., probably a low estimate, for 
the adenomata that become malignant, we have 93 
cent of tumors of the breast that are or become 
malignant. I do not in the least contend that the 
cases I have here reported are in any sense conclu¬ 
sive as to the propriety of treating primary car¬ 
cinoma of the breast by x-ray rather than by 
operation. Far from it. Such cases are merely 
preliminary and tentative. Had they lost ground 
at any moment I should have advised operation, 
even with the certainties of recurrence. I have one 
c^^c 01 a pnmarv carcinoma ox *—e b.ea^. ... a ...cr a 
diagnosis has been made by incision and removal of 
a section, which has now been under treatment 
seven months, and which, though greatly reduced 
in size, still persists. I have known of another case 
treated thoroughly for the same length of time by 
the x-ray with but -little benef-t. in which the tumor 
has just been removed and proved by microscopa! 
examination to be carcinoma. Both cases were of 
the hard fibrous type. Therefore I feel sure that the 
whole subject is yet sub judice and merely offer some 
of my results as a contribution to the general whole. 
But I also feel sure that some cases of primary car¬ 
cinomatous tumors disappear. 

And here, lest I may be misunderstood in regard to 
producing, as above described, a severe dermatitis. 
I would add that nothing would be more unwise than 
to do this in an ulcerating carcinoma, for the car¬ 
cinomatous infection will almost surelv extend along 
e areas of the x-ray bum, and the disease become 
t * 1 ^ n ^ x-ra y treatment had been employed. 

I at 1S desired would seem to be to set up a mild 
case 0 ©^ 0515 tissue reparation, and if in the 

interv & mar nmary and unbroken cancer the skin 
merelv^ 65 ’ t ^ iS ^ atter suffers a dermatitis lesion, 
lesser ena ^ e the operator to set up a similar but 
uection T°h ° T t * le tumor area. In this con- 

e^cmorr.a °* ten observed, in cases of primary 
complains f ^ a raomen t when the patient 
0 the soreness of skin due to a severe 
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dermatitis she also remarks that 
is unusually sensitive to pressure n t ? mor itself 
ficial or ulcerating carcinoma nr „ bUt „ ln a super- 
rent carcinoma of the skin a milderTr^^^ 1 recur ’ 
no dermatitis of note will set 11T . < tre * tme nt with 
rectness of the leucocytosis thJ' grantln g the cor- 

and reparation. To resume, I do not beUevfthtt 
any dermatitis or outside x-ray burning V, 

be set up in ulcerating carcino^aTs^oS, wSfe 
on the contrary, this must be set up in the cisc oi 
deeper and non-ulcerating carcinomas and sarcomas 
in order to submit them to a requisite intensity of 
radiation and secure tissue repair. 

In conclusion, as regards both primary and recur¬ 
rent carcinoma and other forms of malignant dis¬ 
ease, it obviously would not be wise to"try to do 
with the x-ray what might be better done by the 
actual or other cautery or by the knife, and the best 
future for x-ray and phototherapy in general should 
be one of extreme conservatism and desistance 
from the invasion of surgical procedures which 
offer an alternative of relief or cure to the pa¬ 
tient superior to what the radiation treatment can 
offer. 


ARTIFICIAL FLUORESCENCE OF LIVING 

TISSUE. 

As is well known, the x and similar radiations 
produce a coloration of many salts in solution. 
Upon this quality is based radiography. These 
radiations also cause certain dry crystalline and 
other substances to fluoresce and phosporesce. And 
upon this quality is based radiofluoroscopy and 
the fluoroscope in common use. A and other 
radiations also cause fluorescence and phosphorescence 
of quite a number of salts and chemical substances 
when these are held in solution. This latter fact 
may be easily demonstrated by the following simp e 
Experiment: Dissolve in a test-tube five grains 
° f bisulphate of quinine in, say, three drachms of 
!^er. Close, for convenience, the test-tube with 
vJ Cork a nd place it in the ordinary fluoroscope 

h(7 r , from which the usual fluoroscopic screen has 

W/ emove d and replaced bv a covering oi sever 
s °* black paper. Upon now exposing the 
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test-tube to the x-ray the solution of quinine will 
be seen to glow with a fine opalescent, bluish-purple 
fluorescence. The same experiment may be made 
with various other sustances, each affording a 
characteristic fluorescence. 

Calculating the amount of blood in a human 
body to be one-thirteenth part in weight of 
the entire body, we .may estimate that a person 
weighing 130 pounds will contain ten pounds 
of blood. This is equivalent to ten pints, or 
equivalent to one grain to eight ounces of water. 
We may, therefore, without doubt, conclude that 
the fluids of a person to whom twenty grains of 
quinine has been administered represent a solution 
of quinine equivalent to that above mentioned- 
and equally when such a person is exposed to the 
*-ray, that the person’s tissue will be rendered 
fluorescent in the same manner. 


Among fluorescent liquids, some of which may 
be used medically, Mr. W. J. Hammer, in a recent 
publication, enumerates the following: petroleum, 
quinine, Magdala red, eosine, uranine, saffronine, 
paviine,. aesculine, amidophthalic acid, fluorescine.’ 
rhodamin, thalleen, resorcorufin. and rp^nrrin Klnr, 


l 

I 




1 




I 



c more certain recoveries 
treated. 
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At all events, while all are c , 
in the treatment of cancer, the i d ^ a ^ in % grop^ 
procedure I have ventured to te ‘ olved in the 
fluorescence has seemed to me his to- 

mitttag to others for trial and invest7°I? y of tub- 
I have also employed this comhiTa 
of the *-ray and internal administrate!: ‘ reat ment 
mg medicines to advantage, in cas« ° f flu ° resc ' 
malana, Hodgkin s disease, l UDU s * f chro "ic 
and tuberculous deposits, and, in sWu™ 105 ’ 5 ' 
it is desirable to set up reparative tissueT*”*''" 
important to accomplish per se or as -f . anges ' 
bacterial and parasitic invasion A * fif Ce t0 
quinine may also be used hypodermically^ 
locally if desired, or may be applied with a brash 
upon an exposed or denuded surface. Any portion 
of the human body thus artificially fluorescent may 
be photographed in a dark room by its own light, 
and I have already obtained several such photo^ 
graphs. 

Note. Sept. 1903. — Since writing the above the scope 
of radio-therapy has been enlarged by the use of radium 
and other radio-active substances. The little radium 
tubes, by reason of their convenience of application, oder 
great advantages in local internal treatments and in some 
cases of superficial cancer. I am using the Radium salt 
of 7000 luminosity. 

19 East Twenty-eighth Street. 
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The Turn Of The Century Electrotherapy Museum 


The Turn Of The Century Electrotherapy Museum 
http: / /\vww.electrotherapymuseum.com 

Jeff Behary 
2809 NE 15th Street 
Pompano Beach, FL 33062 U.S.A. 

All photos arc from the private collection of 
Jeff Behary. This includes original machines and texts. 

Recommended original texts: 

Medical Electricity, Rontgen Rays, and Radium - Dr. Sinclair Tousey 
High Frequency Currents - Frederick Finch Strong 
A Working Manual Of High Frequency Currents - Noble M. Eberhart 
High Frequency Apparatus - Thomas Stanley Curtis 

The Turn Of The Century Electrotherapy Museum offers modem reprints of 
the above rare texts, and many others. Contact the author for more details. 

None of the apparatus in this book should be used for medical purposes. 
While at one time many of them were used quite authentically for such purposes, 
many of which can cause serious bodily harm in untrained hands, even death. 

The information in this book is given for reference only. The author accepts 
no responsibility for the harm of any persons associated with the use of these 
devices. Tesla Coils and High Voltage apparatus are lethal pieces of equipment, 
and by no means should they lx* built or repaired by people without extensive 
electrical know ledge in these specific fields. 

The author’s researches arc for the education of the public concerning the 
inventions of Nikola Tesla. The author gives no medical claims to any apparatus 
in this book, nor docs he endorse any fringe science claims for Tree energy’ de¬ 
vices, Rife Machines, etc. 

None of the photos in this book have been modified in any w T ay. other than 
cropping or converting color to black and white. There is NO trick photography. 
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Asovk: Briujamt Discharge From Quenched Gw Apparatus 
R i.im Medium P*•««« Discharge .‘Rom Sbbuy Electric's Vulcan X Ray Cm. 
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Auovk: Various High Frequency Flaming Discharges from a Behahy 9" Pancake Coil 
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Close-up of a Flaminq-Arcuw Discharge from Behary 4" Tesla X-Ray Coil 

DISCHARGE IB SE FERAL THOUSAND DEGREES, AKD CAM DtKNTEGKAVE THE TUNOSTEN DlSCHARCJNO Rut IS 
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To William Wysock and James Hardesty, for 
their constant enthusiasm in my work; to 
Rita, Felicity, and Io, for accepting the author 
for who he is and allowing him to have the perfect 
life; to Peter Barvoets, for introducing me to 
some invaluable medical texts; and, of course, to 
the memory of Nikola Tesla, for whom this 
volume exists. 
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PREFACE 


Amidst a brief duration of existancc one tends 
to search infinitely in a quest for beauty and in 
a quest for knowledge. There is perhaps no 
greater source of these ideals, nor to the extent 
in which they exist, as in the researches and 
experiments of Nikola Tesla (1856 - 1943). 

Upon his passing a door was closed through 
which unearthly powerful discharges and eerie 
blue snakelike streamers of electricity hissed 
and faded, dieing off to little more than color¬ 
ful descriptions in century-old texts. 

The unique experience of knowledge and 
beauty in the eyes of Nikola Tesla have since 
been faded, and left to the mercy of skeptics 
and writers with quests of profit and publicity. 
This has led to innumerable occassions of in¬ 
justice where the researches and experiments 
of the greatest inventor of our time has been 
reduced to little more than ‘fringe science’. 

With this book the author introduces the world 
to the inventions of Nikola Tesla in not only a 
truthful but beautiful light - combining both 
color and black and white photos with specific 
construction details and modern reproduction 
hints. 

J B 
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pM1fe.NI' RBCKIVtNO Treavmbnts prom a Oudin Rbsonatur 


Introduction 


The first Tesla Coils ever to reach the public were sold for medical 
use. What most Tesla enthusiasts do not realise is the sheer volume of 
coils that were on the market from the 1890s - 1940s. Some of these 
coils continued to be marketed in the 1950s and 1960s, and several of 
which are still on the market today. 

Originally these coils were sold for authentic medical and x-rav use; 
however, as of the 1920s many companies started to give false claims to 
their units. 

These false claims were adopted by many ‘irregular practicioners’ of 
the time (known these days as ‘quacks’), and were generally limited to 
the ‘home treatment’ versions of the larger apparatus. 

Eventually these claims were brought to court and soon many of the 
smaller companies went out of business as a result. In the 1930s many 
of the portable units were marketed towards women and sold for cos¬ 
metic and beautician use • which they still are to some extent today. 

Jeff Behary 9 
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Mas F.fc E .Rcnwc Company Violet Ra» No. 10 


Pictured above is one such example of a portable unit. These units, 
referred to as “Violet Ray” High Frequency Devices, were manufactured 
by over 4 dozen manufacturers in the United States alone - each with up 
to a dozen models of machines or more available. 

The basic principle by which these devices operate is known as the 
‘Kicking Coil’ method of producing high frequency currents. This novel 
method allows apparatus to operate on either direct or alternating cur¬ 
rents. This was of great advantage during the first decade of the 1900s, 
when various modalities of electric were available to a limited extent. 
Even if no electricity was available for bedside treatments one could relv 
on a bank of storage batteries. 

A kicking coil is a solenoid of copper wire wound upon a laminated 
core of either silicone steel or soft iron wires in a bundle. For X-Rav 
apparatus this wire is rather coarse, 20 or 21 AWG. For small Violet 
Ray’ devices, it is finer wire of 30-32 AWG. If a current is sent through 
this winding, and then suddenly thecircuit is broken a pronounced arc 
w ill occur at the break of contact. This high potential is induced by the 
self-induction of the coil. By various experiments in the number of turns 
and the number of layers in the coil this voltage generated may easily 
reach 1000 volts - an excellent voltage for charging a condenser. The 
best method of utilising this effect is to arrange the self-induction ‘Kick¬ 
ing Coil’ in a manner similar to tin induction coil. By means of an inter¬ 
rupter or mercury break the condenser can be made to discharge through 
the primary of a Disruptive Discharge Coil. 


...and Quenched Gap Apparatus 10 
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VIOLET RAYS 


The Violet Ray b a pieis?nt, effective mean* of applying the 
wonderful power of electricity to the human body without pain, 
■caution or shock, and ia without an equal in relieving pain ami 
congestion, stimulating the circulation and restoring good health, 
vigor and youth. 

The Violet Ray ia the ordinary electric current obtained from 
any socket, nebulized and splh up into infinite part* and produced 
through glass applicators called electrodes, in a violet colored 
stream, hence ill name, VIOLET RAY. A huge voltage , of 
electricity la obtained and applied to the body or hair but without 
any shock, whatever, the only sensation bring a pleasant warmth 


Violet Rav Treatments surely relieve pain in any part of the 
body. The electrical currents peaetratc every cell and thsue of 
the body, and tranquilire and soothe, Violet Rays stimulate and 
strengthen the vital organs, build up the natural force*, steady 
the nerves, and develop the general health and conditions of the 
body. High frequency electrical current* carry oxygen to the 
blood, lliui purifying this vital body ftuid. Violet Raya equalize 
the circulation tn congested parts and restore bruised and in- 
flamed tissues to normal. 

A Ussier Violet Ray is applied through vacuum applicators or 
electrodes nude of annealed glass. These electrodes diffuse the 
electrical current in sprays of a beautiful deep violet color. These 
sprays or sparks vibrate to and fro. or omllstn at the rate of 
several hundred thousand times per second. This rapid vibra¬ 
tion b what produces the pleasing, invigorating and corrective 
effects derived from Violet Kay Treatments. 

A few minutes' application each day, simply holding the ap¬ 
plicator in the hand, furnishes a tonic to the system which does 
much to fight disease and keep the body in a healthy state. In¬ 
asmuch as prevention is to be desired a thousandfold rather than 
a cure, this one point alone makes the Uaster Violet Ray in¬ 
dispensable In your home. 

Many authorities state that impaired circulation of the blood 
cause* "most ailments. The Vialrt Rsy hy stimulating the cir- 
culation. thus wards off disease, saving you much unhappiness 
and suffering 

With the knowledge that electricity. Nature’s greatest health 
agent, was a vital factor in the treatment of various disease* of 
t|*c body, there has been a constant untiring effort to improve the 
method of application and increase the power of thb wonderful 

•gent 

0 

The wide use of electricity produced through various types of 
apparatus finally led to tlx dlteovery of the Violet Ray. other¬ 
wise known as High Freonen ‘y, which has solved many prob¬ 
lem* and today furnbhes the most efficient and powerful phase 
of electricity known for the relief snd destruction of the vari¬ 
ous disease* snd grrmi of the body. 


Excskvi from Master Blectric-% ‘Master Viols - Rays’ 
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AW'Vk: Tub Omivnai. Kinwaih-; O <u Bkujw: Kinkaihb Cui, wim Imivoveii Spark Gap 


The introduction of the Violet Ray* device caused an explosion of 
Tesla Coils to be marketed in the 1920s and 30s. Before the discussion 
of these apparatus, the author would like first to describe some of the 
first Tesla Coils ever to be marketed. They remain to be some of the most 
spectacular machines ever designed. 

The first Tesla Coil to be placed on the market was “The Knott Coil” 
in 1897. This coil was designed primarily for x-ray use. It consisted of 
an oil-immersed bi-polar Tesla Coil, in a wooden housing which con¬ 
tained tiie transformer and condenser. A Rotary Spark Gap was placed 
to the right of two discharging pillars on the top of the unit. 

In 1901 the “Kinraide X-Ray Coil” made it’s way to the market. While 
the spark gap was somewhat unreliable in the early machines, this coil 
proved to be one of the most powerful and efficient Tesla Coils designed. 

The “Strong-Ovington” Apparatus appeared on the market in 1902, 
after being used in practice bv Dr. Frederick Finch Strong since 1896. 
Dr. Strong was a leading authority on high frequency currents, and was 
the inventor of the vacuum elect rode. 

...and Quenched Gap Apparatus 12 
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Wising Diagram of Kinraidf Apparatus. Tmb original devices used 
Gi .RGTRK LlGKI CaRHuN* FOR THR Sf-A'I-. Ga-'. 


Kinraide’s alternating current apparatus were designed to operate 
on an Alternating Current of 104 Volts. This current passed through a 
small closed circuit transformer that has an output of 1000 Volts. The 
condensers is these units were of large value and made from tin foil 
sheets and built-up mica sheets. The discharge of the spark gap occured 
between two copper plates in scries with the two primaiy coils of the 
multilayer disruptive discharge coils. Kach primary’ coil consisted of 6 
turns of copper ribbon, 8” in diameter and 1” wide. The secondary coil 
was thin wire meticulously interleaved and wound in the same plane. It 
fit snugglv within the primary. The two high frequency coils used in the 
Kinraide apparatus were wound oppositely or symmetrically, the outer 
ends of both the primaries and secondaries being connected to a single 
grounded binding post. 


Right: Small Coil wound in a similar 
manner to the 'Kinraide Coil', These coils 
WERE USED IN PORTABLE APPARATUS SUCH A8 

Fischer's Tr it: M Violet Ray and 
A.S. Aloe Lightening Machines 
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Camfiseu. Him- Frequency Cm 



Brown High Frequency Coil 

Following the release of the Kinraide Coils, several other apparatus 
w T ere marketed with improved designs. Similar apparatus w-ould soon 
become available from Frank S. Betz, Victor, Seeley Electric, Campbell, 
Brow r n, Scheidel-Western, H.G. Fischer Company, and others. 

Before going into details concerning the construction of these units, 
the author would like to conclude the first chapter with images of Turn 
Of The Century Electrotherapcutic Apparatus that utilise Tesla Multi¬ 
layer Disruptive Discharge Coils and/or Quenched Spark Gaps. An in¬ 
dexed list of descriptions for these photos conclude this chapter. 

|While it is beyond the scope of this book to catalog all of the various apparatus, the author has 
dedicated many years to the subject and regrets at the current time not to be able to publish volumes 
of books on the subject. This is however 4 in the works' and will be published in the future, perhaps 
in 2002. Questions regarding individual units and manufacturers can be directed towards the au 

thor in the meantime. | 
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Cu**-upop Mi unur bh Orrihtive Discharge Chiu 



Smau. Disruptive Discharge Coil ab used in 
Frank S. Bf.tz and H.G. FIbcher Violet Rats; A.S. Aloe 'Liohtewng' Machines; 
Thompson Plaster units; and various smaller Portable Outfits 
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Various small Disruptive 
Discmaro* Coils as usbd 
is Portable Vioufi’ Ra» Dlviobs. 
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beautifully 


Tnn. “it is very .bcnuiw 
ctal part-* are gold-plated, 
istruction is entirely dtt* 
ti other instruments. It 
vo different kinds of \ to 
'charges of high and low 
an important feature, 
to professional people, 
ment case is finished in 
>gany. A 
.turc of 
t K a v 
its ad- 
a nfw 

by 
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?• Coatra-Polc Home Outfit. A sell contained one. 
jurcr Violet Ray machine, limplr in construction, easy to op 
crate, designed and 
unproved by the 
inatar of thu type of 
apparatus. Thu new 
mixjel lias a current 
strength indicator and 
present* in 4 || 
detail* the rnort 
perfect product 
of it* kind. For 
alternating and di- 
reel current. 

T li e Hume 
Outfit in¬ 
clude* the 

C (Mltlil- 

Pole Gen 
era lot, a 
genres! ap 
plica tor. a 
coin tiuppli 
tat'o. fur 
scalp treat 
at e ti t > . 

seven feet of cun! witll attachment plug and instrucli.iii 
bonk all contained an elegant satin lined, imitation 
leather carrying case. ' ' "* ,on 

Price, cMaplete. . $30.00 
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Bnu() Culm Mudrl G 


Mmkt A 




Dental MoJel D 






Battery Gaiwratwa 

Model C 
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Page 18: Cyclone Coil; Portable High Frequency Unit with Uni-Polar 
X-Ray Tube; Portable High Frequency Unit 
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High Frequency X-Ray Unit 

Page 20: Portable High Frequency Unit with Replacement Resona¬ 
tors; Tall Upright d’Arsonval Outfit; Two examples of Portable High Fre¬ 
quency / X-Rav Units 

Page 21; Large Induction Coil / Leyden Jar High Frequency Ma¬ 
chine; Scheidel Western X-Ray Outfit; Thompson Plaster Physician’s 
Cabinet 

Page 22: Portable High Frequency Outfit in the shape of a Vibrator; 
A.S. Aloe Lightning Machine 

Page 23: A.S. Aloe Super Diatherm and Lightning Machines 

Page 24: Chas. A. Branston Violet Rays 

Page 25: Chas A. Branston Violet Rays and Cesco Violet Rays 

Page 26: Cesco Violet Ray; Contra-Pole Violet Rays 

Page 27: Contra-Pole Home Outfit; Elco Linstrom Violet Ray with 
Sinusoidal Currents 

Page 28: Energex Violet Rav; H.G. Fisc her Violet Ray 

Page 29: H.G. Fischer Type M Violet Rays 

Page 30: H.G. Fischer Type M Violet Rays 

Page 31: H.G. Fischer Type M Violet Ray; Type GP Diathermy Ma¬ 
chine 
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Page 32: H.G. Fischer Type C1P Diathermy Machine; Spark Meter 

Page 33: H.G. Fischer Type G2 Diathermy Machine 

Page 34: H.G. Fischer Type GP Diathermy Machine; Note the 
d’Arsonval Coils, Mica Condensers, and High Tension Transformer/Re¬ 
actance Coil; Eastern laboratories Marvel Violet Ray out of housing 

Page 35: H.G. Fischer Type H Diathermy Machine (12 amps!); East¬ 
ern Laboratories Marvel and Super-Marvel Violet Ray Units 

Page 36: Eastern Laboratories Marvel Units 

Page 37: Master Appliance Violet Rays; Master Electric No. 11 Violet 
Ray 

Pages 38 - 42: Master Electric Violet Rays 

Page 43: McIntosh High Frequency Diathermy Outfit; Violet Rav 
Oscillator (Battery Operated); Parco Violet Rav 

Page 44: Parco Violet Rays; Peerless Portatherm Diathermy Unit 

Page 45: Portatherm Diathermy Unit; Re’juvin Violet Ravs 

Pages 46 - 49: Renulife Violet Rays 

Page 50 - 53: Bleadon Dun Violetta Violet Rays 

Page 54: Haliwell Shelton / Shelton Gentry Violet Ravs 

Page 55: Haliwell Shelton Violet Ray; Tucker’s Violet Ray; Violet Ray 
Corp Violet Ray 
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Notes 
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Example of Pancake Style Multilayer Disruptive Diroharcb Com., 
Before imprbonatii>n 
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Before getting into the actual styles and winding techniques for Multilayer Dis¬ 
ruptive Discharge Coils, it is first vital to discuss the construction of a coil winder 
suitable for the purpose. 



Above is a coil winder designed by the author expressly for the purpose of wind¬ 
ing Multilayer Disruptive Discharge Coils. 

The author originally purchased a 1950s Cenco Coil Winder. After finding the 
original arrangement unsatisfactory, the following rearrangements were adopted. 

The motor seen is 1/20 HP. It drives a belt that turns a 2.5" diameter Fiber disk. 
Pressing firmly against this disk is an O-ring assembly that is attatched to a threaded 
gear. By varying Ihc horizontal location of the O-ring against the rotating disk, the 
speed of the winder can be adjusted from severed dozen RPM to several thousand. 

When this O-ring is placed on the left side of the disk the assembly will turn 
away from the operator, and when placed on the right of the disk will turn towards 
the operator. This function is useful for producing bi-polar sets of coils. For most 
coils and apparatus, one will want the coil to spin away from oneself for ease of 
operations. 

The O-ring assembly is connected to a spool-holder, which is actually an alumi¬ 
num piece of bar stock with a 5/16 hole in it’s center. Placed perpendicular to this 
hole is a threaded rod and knob, to act as a set-screw to hold the bobbin in place. 
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More details of this assembly can be seen below. For convenience, there is also 
a counter that the operator can use to keep track of the number of turns of wire. 
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The bobbin shaft consists of a threaded rod, 5/10-18. On to this shaft a plastic 
bobbin is placed onto which the successive turns of wire and interleaves will be 
placed. 

Two disks of hart! plastic are used to keep the interleaves and windings in the 
same plane. The author finds that 78 RPM Records work quite well, and can be 
procured in 10" and 12" diameters. The center holes will need reamed out slightly to 
be 5/16" in diameter. These ‘shellac’ records are quite strong, and have properties 
similar to bakelite. It is important that the disks not be flexible, as this will interfere 
with the structure of the windings as successive layers are placed on the bobbin. 

The actual wire to be wound should be in small quantities as needed (in 1 or 2 
pound spools). These spools should lie made to rotate freely on a shaft. Below r is a 
photo of a simple arrangement. 
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Above one can see the winding in operation. Similar to the bobbin holder for the 
spool of wire is a separate spool of insulating material or interleave material. This 
material is used to separate the individual layers of the coil. For single-turn per 
layer Pancake Coils, this interleave is wound onto the bobbin at the same instance 
as the wire. As the interleave material will frequently run out during the coil wind¬ 
ing process, the arrangement is made much simpler. This allows the operator to 
control the tension of the interleave spool more or less at will by tension from the 
operator’s hand. 

Above to the right one can see a Multilayer Disruptive Discharge Coil nearly 
completed in the coil winder. Below is the same coil with the coil and disks removed 
from the shaft. 
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Mi’UlHAYBft DISRUPTIVE CHL, IMPKBONATKD Willi WAX 



MuLtlLAYER DlSRUFTtVE D'BCHARdE C>:«u WITH P"ST ANti PK'MARr Cl «L 
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Side View uf Impregnated Coil 
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The author would like to define a few terms to avoid confusion in 
dealing with various types of Multilayer Disruptive Discharge Coils. 

* Disruptive Discharge Coil - A Tesla Coil as defined by Tesla’s pat¬ 
ents and lectures in the 1890s. It can employ various designs, including 
Conical Secondary Coils, Flat Spiral Secondary Coils, Multilayer Second¬ 
ary Coils, Helical Secondary Coils, or combinations of the above. The 
apparatus used to excite the coils employ the ‘disruptive discharge’ of a 
condenser through the primary coil of the Tesla Coil’. This can be ac¬ 
complished with an induction coil and leyden jar, transformer / con¬ 
denser / spark gap arrangement, self-induction coil and mechanical or 
mercury break, or from high frequency alternators / condensers. 

* Flat Spiral Pancake Coil - A Multilayer Disruptive Discharge Coil 
that contains only one turn of wire per layer. The finished coil. Primary 
and Secondary', are wound in the same plane. For large coils, the pri¬ 
mary coil may be tapped from the outermost turn of wire; for small coils, 
the primary coil may be separate and contained in the same plane, con¬ 
nected to the outermost turn of the secondary and/or electrically 
grounded. Examples of a 9” Coil can be seen on Pages 82 - 87. Bv 
adjusting the voltage and capacity of these coils powerful effluve and 
snakelike streamers can be acheived as on Pages 88-89. 

*Multi TPL Multilayer Disruptive Discharge Pancake Coil - A Multi¬ 
layer Disruptive Discharge Coil that contains more than one turn of wire 
per layer. These coils are generally w r ound with less turns per layer in 
the centermost sections of the coil and more turns per layer on the out¬ 
ermost sections of the coil. Insulation of these coils is extremely difficult 
and laborious. This is required as each layer will be under extreme 
pressures. Coils wound in this fashion can yield extremely high voltages 
with very little input current, and are extremely efficient. The output 
can vary from show'ers of sparks larger than the diameter of the coil, to 
white arcs that reach several thousand degrees and destroy anything in 
their paths. Examples of these discharges can be seen on Pages 70 - 73 
in the author’s original Prototype apparatus, as well as on Pages 74-81 
in the author’s Prototype 4” X-Rav Coil. 
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Tesla Multi-layer Disruptive Discharge Coils 

The Turn Of The Century Electrotherapy Museum 

http: // www ddctrolherapyimiseuni.com 

Inside Diameter: Outside Diameter: 4" No. Of Prim. Turns: No. Of Sec. 

Turns: 372 

Insulation: Waxed Paper Dielectric Strength of Interleaves: 6000V Interleave Size: 2*5" 

Voltage:_ 
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Tesla Multi-layer Disruptive Discharge Coils 

The Turn Of The Century Electrotherapy Museum 

http. //www.electrotherapy museum com 

Inside Diameter: Outside Diameter: 3" No. Of Prim. Turns: No. Of Sec. 

Turns: 247 

Insulation: Waxed Paper Dielectric Strength of Interleaves: 6000V Interleave Size: 2.5" 

Voltage:_ 
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SHORT WAVE 

OSCILLOCLflST 



GRAPHIC FLOOR MODEL SHORT WAVE 
OSCILLOCLAST 

Graphic Floor Model for office use, is enclosed in a 
cabinet of dark walnut, highly polished and with black 
and chromium fittings to harmonize with the best 
appointed furniture as well as the more modest. A 
cathode ray tube gives a visual picture of the pulsating 
energy delivered by the instrument. 


College of Electronic Medicine 

1200 Hyde Street San Francisco, California 
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STANDARD FLOOR MODEL SHORT WAVE 
OSCILLOCLAST 

Standard Floor Model for office use, is enclosed in a 
cabinet of dark walnut, highly polished and with black 
and chromium fittings to harmonize with the best 
appointed furniture as well as the more modest. This 
instrument is like the Graphic except it does not have a 
Cathode Ray tube to show the pulsating energy and is 
mounted in the cabinet in a different manner. 



Portable Oscilloclast Junior, with case for electrodes. 
This instrument takes the place of llie booth unit, and is 
produced because of the demand for a small unit for 
home and travel patients. It delivers the same energy 
and is identical with the other Oscilloclasts except it is 
limited to 7 rates and sells for S120. 
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The portable or table type is contained in a durable 
brown pebble fabricoid cabinet with pat.cl set back 
beyond the front surface to clear all control**. Modern 
push button rate selectors and a treatment liming clock 
are built in. 



Atl Short Wave Oscilloclast* are equipped with two 
depolarizer electrodes, two plate electrodes and n phone 
leftirt as shown above AM models deliver exactly the 
same energy 


The Depolarizer Electrodes deliver, in addition 
to the energy produced by the Oscilloclast. a pul¬ 
sating electro-magnetic energy changing its polar¬ 
ity 120 times per second. By connecting either of 
them to the electric current through the use of a 
special Adaptor shown on another page, the 
Depolarizer Electrodes may be used separately 
from the instrument for depolarization only, for 
information hs to the value of depolarization, see 
Depolaray pamphlet 


Short Wave Oscilloclast 

The Short Wave Oscilloclast, ns developed by the 
College of Electronic Medicine, is a seven meter tuned 
short wave transmitter of exceedingly low power. 

The seven-meter basic carrier wave is modulated by 
audio produced by an audio circuit in connection with 
the transmitter. The tank circuit of the transmitter is of 
simple design, and is so constructed as to be constant, 
excepi and unless certain changes are made in the cir¬ 
cuit These changes are made by use of a special tuning 
device built into the transmitter in such a manner as to 
change the basic wave character and length when intro¬ 
duced into the circuit through the means of pushing 
certain designated button switches. 

WHY DIFFERENT WAVE CHARACTERISTICS 

It is essential that such an arrangement be built into 
the transmitter as different wave characteristics arc 
necessary in treating different body tissue changes The 
wave length and character needed being dependent on 
the tissue Hffected and the particular thing affecting that 
tissue. 

DOtV POWER — SHARP TUNING 

Extremely low power with sharp tuning is used 
because the electronic theory, as we view It, docs not call 
for creating heat in the tissue but rather for causing the 
tissue being treated lo oscillate or become saturated with 
the proper wave energy. Furthermore, body cells are so 
delicate that any energy powerful enough to destroy 
disease cells will also, in like manner, be apt to destroy 
beneficial cells. 

CONSTRUCTIVE — NOT DESTRUCTIVE 

The* theory of electronic medicine is based on con¬ 
struction rattier than destruction. Its aim is to assist 
body tissue to restore itself to its normal atomic balance. 

Transmission of wave energy into diseased tissue can 
only be accomplished by making available to that tissue 
an energy wave that corresponds to the capacity and 
induction of the tissue in question. An energy wave can 
lint enter the tissue involved unless, and until it is the 
exact wave length of that tissue or its true harmonic, any 
more than can the wave of your favorite broadcasting 
station enter your radio receiver if you have not adjusted 
it by tuning until it has the proper capacity and induc¬ 
tion to accommodate that particular wave length or its 
harmonic. A tuning fork of C pitch will vibrate every 
time a wave is present lliat is produced by striking 
another tuning fork of the same pitch, even though they 
may bo ten feet apart. But. it must be the same identi¬ 
cal pilch or the wave will not enter the second tuning 
fork 

So with body tissue; if you give a patient the proper 
low power wave for treating cancerous tissues and there 
is no such cancerous tissue present in ihe patient’s body, 
it will have no more effect on the body tissue than the 
striking of a C tuning fork would have on a G tuning 
fork in the same room, or than the carrier wave of a 
radio station operating on 610 kilocycles would have on 
your set if you had it tuned to 10*10 kilocycles 

The foregoing is one of the many reasons why a per¬ 
son cannot be injured with the energy produced by the 
Short Wave Oscilloclast. 

FEtV ADJUSTMENTS BECAUSE FEW BASIC CAUSES 

It is to be noliced that there arc but ten adjustments 
on the Short Wave Oscilloclast for producing variations 
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in the- basic wave length. This is clue to the fact that 
this system has been f mini I to be the most practical- 
iThe College is working experimentally on a tuning 
device that, when perfected, will be selective enough to 
permit the use of many more wave variations. It Is 
thought these finer tunings will be beneficial in the last 
stages of the treatment where it is necessary to clean 
up certain specific tissues which do not respond to the 
general wave used). 

Another reason which explains why so few waves are 
used for the treatment of diseases of the human body 
is that in spite of the fact that we have multitudes of 
diseases, or names for certain symp'oms. there are but 
few basic causes for all our troubles 

When it is remembered that electronic medicine deals 
with the wave energy produced by chemical action tak¬ 
ing place in body tissue, and not the energy of th<- germ 
or causative factor itsetf alone, it can be more readily 
understood—why the wave energies produced by d screed 
tissue are found to cover but n small portion of the spec¬ 
trum 

ELECTRONIC MEDICINE BASED ON KNOWN 
LAWS OF PHYSICS 

Elrrtronic medicine as \vr conceive it. is. and of neces¬ 
sity must be, based on scientifically proved basic bio¬ 
physical laws and. therefore, has no relation to. and 
should not be confused with, devices or methods that 
use crystal baits or rub on finger nails, bakrlilo. wood, 
or other substances, or treat without the palienl pres 
ent. Wr have no quarrel with those using such psychic 
devices hut we do not want Electronic Medicine to be 
confused with psychic phenomena. 

HOW ENERGY IS APPLIED 

The method of applying the energy delivered by the 
Short Wave Oscillnclast is Ihrough electrodes placed in 
direr! contact with the skin over certain areas of the 
body, such sirens being determined by the condition and 
complaints of Ihe patient Four electrodes .ire used at 
one pme. Two of these electrodes arc lulled Combined 
Depolarizer Electrodes and are so named because they 
not only radiate the energy delivered by the Oscilloclast 
but also a depolarizing energy These Depolarizers are 
so constructed that when they ore placed opposite each 
other on the body ihey work in unison, thus serving 
to draw the energy through the entire treated area. The 
other two electrodes are flat plates of a given dimension 
and deliver only the energy given off by the Short 
Wave Oscilloclast. 

For internal application of Short Wave energy and 
Depolarization, a combination Internal External Elec¬ 
trode is provided. The Internal-External Electrode has a 
single elongated cylindrical body with a flat mi-l.d d.sc 
adapted for use on the outside of the body and an elon¬ 
gated metal pole piece for internal use The disks for 
outside use and the pole piece for internal use a:e .liter- 
changeable on the cylindrical body It requires only 
about two turns of the metal part to remove or fix the 
latter to the body part. <See on back cover.) 

TREATING DRINKING WATER 

To treat drinking water, disconnect all electrodes but 
one. set the instrument at the rate desired; place the 
glass container four feet from the instrument and put a 
suitable electrode in the water. <A dinner knife makes 
a very good electrode.) Suitable clips used lo fasten end 
of wire to electrode can be obtained at any hardware or 
"ten cent" store These can be fastened to lip nr. the end 

fi 


of the wire. For treating from one quart to one gallon, 
thirty minutes is the minimum time required. Such 
treated water can be used over a ten hour period. In our 
animal work we have found it advantageous to use rate 
3 one day and alternate with rate 5 the following day. 
Our experiments both with humans and cattle indicate 
that treating water in this manner is beneficial, and 
gives one a feeling of well being 



DIRECT TREATMENT 

The lenxth of treatment depends upon the severity of 
the condition and the other things which might be per 
tinent in particular cases. The frequency of treatment 
depends upon the patient's response. As a rule, children 
under 12 respond more quickly than adults and the 
length of treatment should be reduced in proportion to 
age 

Experience has indicated that treating specifically for 
streptococci, staphylococci, and B. i-oli in the usual case 
is not necessary. Sometimes, however, when any one or 
more of these have pnrtiularly high intensities or where ‘ 
their intensities do not lower properly under treatment, 
then specific treatment may be given to them. 

EARLY TREATMENT BEST 

If one can begin treating a patient when in the early 
stages of a condition, the Short Wave Oscilloclast has a 
much better chance to give complete relief. Where the 
condition has advanced and the system has been lowered 
in its functioning and is normally unable to remove its 
toxins, then other treatments should be used along with 
the Oscilloclast to insure results. The particular function 
of the Short Wave Oscilloclast treatment is to right the 
tilings which are Ihe underlying causes of the condition. 

In taking treatment, the patient should keep the organs 
of elimination in good working order, as the purpose of 
the treatment is lo enable the blood and other body tis¬ 
sues in remove more readily th<- diseased condition from 
the body, hence, the necessity of good elimination. 

IMPORTANT INSTRUCTIONS 

The instrument i-t arranged to be used with 50 or 60 
cycle. 110 to 120 volt alternating current only. Dn not 

ronrH'c’. it to any othet kind of current without spccifu- 
ir.sttunion. The service cord is connected to a lamp 
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socket or any other convenient nutlet. Near the mum 
• off and "on" switch on the panel you will note a small 
clecli.e eye and a chrome plated lest button. After con- 
nee til. a to the electric light circuit and before turning nn 
Ihr instrument, touch a finact to the chrome plated but¬ 
ton. If the instrument is plugged into the electric baht 
circuit the right way the electric eye will glow If the 
plua on the service cord is plugged in the wrong way 
no light will appear when the buiton is tnuchvd and the 
plug must be reversed in the picket 

Some circuits do not have a good ground and on such 
circuits the electric rye will not light at all. In such 
cases the car phone must be used to lest as to whether 
the instrument is plugged in properly or not. 

To test with ear phone; leave machine turned off. plug 
in treatment cords, push in one button, put Index finger 
on shaft of ear phone connection, touch treatment plate 
with lip of ear phone connection. If no sound is heard 
the mslrumcnt is not plugged in correctly and the 
plug should In? reversed If a slight continuous hum is 
heard when the plug is reversed the instrument is 
plugged in right. Light circuits not properly grounded 
may give a slight hum huth ways. In such cases, plug 
instrument in on the side that gives the loudest hum. 

To set the instrument at the proper rate, push in the 
button at the number you desire to us* Pushing in any 
button will automatically release any other button which 
has already been pushed in so that only the rate desired 
will be given. 

Any combination of electrodes from one to four may¬ 
be used at o time. It is our opinion that in most cases 
best results will be obtained by use of all four electrodes. 
All electrodes not being used should be disconnected 
and removed from the immediate vicinity of the instru¬ 
ment All electrodes should be placed directly on the dry- 
skin. Do not use salt solution or other wet pads under 
Otc electrodes. The side of the Depolarizer Electrode 
having the (hill plate or murked treating side is the side 
to be placed on the patient. 

DAILY CHECKUP 

It is sound practice to have the nurse each morning 
check the Osciiloclast to sec if it is properly plugged into 
the light socket, and after turning tin- switch on. check 
the instrument to see if it is operating correctly. To 
insure the instrument's being plugged into the wall out 
let correctly, we find it good practice to mark the plug 
with adhesive tape so that just a glance will indicate 
whether or not the instrument is plugged in correctly 

To check to see if the instrument is operating cor- 
rccth. use the ear phone and touch the tip to one of the 
treating plates after turning the current on If operating 
correctly, a "buzz-buzz" will be heard in the car phone. 
It is well to check all four plates in this manner to see 
to it that there are no loose connections 

Hold the tip of the ear phone connection on one of 
the plates and punch in one button after another to 
ascertain that all arc in working order. If you do not 
have the button type, turn the tuning dial from one 
point to the other. If all arc in order the buzz-buzz 
sound will be heard on all settings. 

TUBES 

As a rule, the lubes used in the Short Wave Oscilln- 
clast will last better than a year but should be tested 
every six months. The local radio dealer should be able 
to make such tests and no doubt carries the lubes in 
stock The retail price is less than fifty cents carh. 

H 


Electro-Magnetic Treatments 

Short wave treatments may be divided into two 
classes One class uses heavy energies to produce heat 
and the heat gives the results; In the other class small 
amounts of energy are used and the results are due to 
the specific action of the particular wave-lengths, or 
frequencies, of the radialed energies. Electronic 'treat¬ 
ments .ire short-wave treatments and belong to the lulter 
class 

In all short wave treatments there are electromagnetic 
energies 'radio waves) produced by the treatment instru¬ 
ments This is done in exactly the same manner that 
broadcasting waves are produced by a radio station. 
Also, energy from the treatment instrument is carried 
by the applicators to the patient in the same manner 
that the feed wire and aerial conducts the broadcast 
waves out to be radiated Into the air. This applies to 
all short wave treatment energies. 

The nearer the wave length is tuned to the natural 
wave-length of the patient '.he more energy he will 
absorb. In a like manner, the more nearly the radio 
receiving set is tuned to the oncoming wave the better 
is the reception. Where heavy energies are used to pro¬ 
duce heal in the patient this must be reckoned with to 
prevent burning the tissues. 

In the use of low power short wave treatments there 
never is enough energy present to injure the tissues. 
Tuning is necessary to enable specific tissues to be 
treated The patient takes up and utilizes short wave 
treatment energy in a manner like the receiving set 
takes up broadcast waves in its operation. In picking up 
the broadcasting waves the receiving set is brought into 
tune with the oncoming waves The patient cannot be 
tuned and hence the treatment waves must be brought 
into resonance with the desired tissues in the patient 
to be treated If proper tuning is not had the diseased 
tissues will not oscillate and the patient will not be bene¬ 
fited. 

The treatment energy used in electronic treatments acts 
to restore the electrical balance in the disturbed atoms 
of the disease tissue. Restoring electrical balance in the 
tissue atoms of the patient is a normalizing action and 
the effects of the low power energy can go no further 
than to normalize Ihe tissue These low power energies 
cannot harm the patient. 

Not a System in Itself 

If. reading this pamphlet, please do not draw the con¬ 
clusion that the Sheri-Wave Osciiloclast is a cure-all. or 
that an Electronic Blood Test eliminates the need of 
other types of examination. The Short Wave Osciiloclast 
is designed to help the patient's body tissues remove the 
underlying causes of the body symptoms, and thus 
approach a slate of normal health. Many other methods 
and means are helpful, but in our opinion, and experi¬ 
ences tends U> prove it, the Short Wave Osciiloclast will, 
by removing the causes of diseased tissue, make other 
methods and means more effective and lasting. It is 
for this reason that Doctors using the Short Wave Oscii¬ 
loclast are able to lake cases given up by other doctors 
and assist such persons to normal health. 

Easy to Operate 

It takes very little experience to operate a Short Wave 
Osciiloclast and in cases where, by his usual procedure, 
the doctor is sure of the cause of the patient's illness, 
a blood analysis need not be made In obscure cases 
however, a blood test should always be made. 
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In treating the human body electronically by means 
of the Short Wave Oscilloclasl. developed over a period 
of 15 years for that purpose by the College of Electronic 
Medicine, certain procedure is indicated as most effec 
live 

This procedure has been arrived at not only from 
actual treating experience, but from the study of disease 
patterns. Observation and study have shown that certain 
disease causes have a habit of affecting certain tissues in 
a certain manner, and that 85'/' of the causes "f nui 
human ailments can be effectively combatted with wave 
lengths produced by the Short Wave Osciiloclast under 
the settings of rate 3 and 5, 

It has been learned that rate 3 as.de from its other 
beneficial effects, stimulates !he liver and spleen and 
thus assists these i ruaas ::i more readily clearing the 
blood stream For this leitson we always treat the liver 
and spleen with rate 3 using the combined depolarizer 
electrodes for this purpose. The other two electrodes we 
place over the affected tissue most in need of treatment 
— especially over tissue showing 5800 • fifl>. As the usual 
procedure is to split the one hour treatment into three 
twenty-minute periods—the foiegoing using rale 3 con¬ 
sumes the first period. 

As belter than R5 r > of human illness has an underlying 
cause of Common Cold. Flu. or Tubercular toxins or 
active Tubercular infections in the Lungs or Lymph 
tissue, the second twenty-minute period is usually given 
to rate 5. Unless otherwise indicated by severe symptoms 
in other areas we usually place one depolarizer elec¬ 
trode over Ihe Epigastric with the upper edge resting on 
the sternum the second depolarizer electrode over the 
pelvic area with the lower edge resting on the pelvic 
bones One of the flat electrodes we place over the 
mcdistinal and the other on the side of the head above 
the right ear—if there are head symptoms other than 
sinus—if sinus, then over the face. If not needed on 
the head we place this electrode over either the gall 
bladder, appendix, lower colon, apecies. pancreas, small 
intestines, or wherever symptoms or Kadiosropic (elec¬ 
tronic! analysis indicates it is needed This lakes care of 
th«- second twenty-minute period. 

The third period is used in various ways. In most 
chronic cases it will be found that putrifactivc toxins 
98 20 «98.2» and B Coli 44(H) <44> usually lodge in affected 
tissue so unless cancer is present or Strep 6000 (60) or 
Stapl 8600 '66) is high or there is a holdover from some 
previous disease such as scarlet fever, measles, mumps. 
Typhoid etc., we treat with rate 4 during the last period, 
placin'. the electrodes a« follows: One depolarizer elec 
trode over the medistinal. one low over descending colon 
•placed so side edge just touches hip bone) one flat 
plate over epigastric and the other one where symptoms 
or Radioseopic test indicates that it is needed. 

In cases referred to above where strep or staph are 
high or a pervious disease is still adversely affecting 
tissue—instead of rale 4 during the last 2b minutes we 
use the necessary rate and place the electrodes over the 
affected parts. 

Please understand that the foregoing is the general 
rule and that circumstances alter cases. tWitli each Osctl- 
cilloclast delivered a pamphlet is sent containging 
instructions how to treat certain cases, which cases cover 
the general run of disease.) 

When there is a serious lesion and it is desirable to 
get lots of energy into the tissue vve place a depolarizer 
electrode over the tissue on the front of the body and 
opposite on the back a flat plate electrode If we are try- 
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ing to abort a threatened abscess, or reduce a high strep 
or staph or inflammation we place the depolarizer elec¬ 
trodes opposite each other, one on the front and the 
other on the back. They are constructed to operate in 
such a manner that when so placed they work in unison 
and thus draw the energy through the tissue with much 
greater force than when used singly 

Test after test has convinced us of the value of treat¬ 
ing each major lesion by using an electrode over that 
particular area. It is for this reason that we build the 
Osciiloclast to handle four electrodes, While it is true 
that one electrode will fill the whole body with energy 
and thus in a manner reach all tissue in resonance with 
the wave energy being used, experience has demon¬ 
strated that a great deal quicker and morn satisfactory 
results will be had by treating over the affected tissue. 

Experience also indicates that it is good practice to 
move the depolarizer electrodes to a new spot with each 
change of rate. In this manner during the one-hour 
treatment all spots needing the depolarizer energy will 
receive it The result will be more effective treatments. 

In cases where at least four different rates are needed 
during the treatment period or where one rate is needed 
or more areas than the four electrodes will cover we 
divide the hour into four fifteen-minute periods. 

Iri using the Short Wave Oscilloclasl the following 
facts should be kept in mind: 

1. The instrument delivers to the flat plate electrodes 
a carrier wave modulated by audio plus straight audio 
and for this latter reason for best results contact should 
be made with the skin of the patient. 

2. The round depolarizer electrodes deliver in addi¬ 
tion to the audio produced by the instrument a pulsating 
magnetic energy. This energy radiates from the center 
of tile face of the electrode in much the same manner 
as water from a fountain, thus to get the best results 
from this energy the face of (he eleclrode should be 
brought as close to tissue being treated as possible with 
the center directly over the center of the infection. This 
magnetic energy will penetrate any substance and if 
used for the effect of this energy alone need not be 
placed next to the skin; however when used in connec¬ 
tion with the Oscilloclasl it shoutd be in contact with 
the skin. 

3. In using any type of short wave transmitter (gen¬ 
erator) it is important that the connection with the 
power line be made in such a manner that the power 
side of the line (sometimes called positive) be in the 
right relation to the circuit of the transmitter if results 
are to be secured. 

4. It has been found that the magnetic energy radi¬ 
ating from the depolarizer electrode itself is exception¬ 
ally good to slop pain, abort strep and staph infections, 
reduce inflammation, etc. 

5. The energy of either the Depolarizer electrode or 
the Osciiloclast will not injure the patient as they are 
both designed in such a manner as to be constructive 
in their effect and not destructive. 

6 Patients may be treated as many hours at a time 
as the physician deems to be desirable and the condition 
of the patient warrants. Doctors have treated patients all 
night with very beneficial results (When treating for 
such tong periods, after the first hour the depolarizer 
electrodes are disconnected and the flat plates only are 
used.• Members of the College staff have taken "treat¬ 
ment on their sinuses for eight hours and on the brain 
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tor a like period with no harmful effect. Doctors have 
reported similar experience. A word of caution—the fore¬ 
going is written with the conviction that the physician 
reading same will use his judgment, for it is obvious 
that a person very weak and ill or a very young per¬ 
son. because of the difference in their response, their 
vitality and their ability to eliminate the toxins from • 
the blood stream, could not take advantageously what 
a person moderately ill could. 

7. It is a well-known fact that a patient's system 
builds up a resistance to medicine taken over a long 
period. This same principle applies to electro-magnetic 
treatments, hence it is well to skip about every fourth 
week 

In acute cases either longer treatments or a number 
of short treatments close together should be given. Exam 
pie, one hour on. an hour off. then an hour on, etc., until 
relief is afforded 

In well advanced chronic coses it is a good plan to 
treat one hour each day. five days per week, for two or 
three weeks, rest one week, then every other day if and 
as needed. In medium chronic cases a treatment every 
other day for three weeks, one week off. then resume 
twice a week or as needed. 

Ill eases which have persisted for very long the general 
resistance of the patient iRate 4D39 for man and 4937 for 
woman) and the cndocrines will be below normal in 
their operations The amount of toxins present usually 
depend on the length of time the condition has been 
developing and on how much destruction of tissue has 
taken place In the lesion. For instance, m the develop 
ment of a cancerous lesion, toxins will appear first 
in the blood stream which can be tuned in at rate 5000. 
Streptococci and inflammation toxins will be found as 
the lesions begin to be discernible. When the tissue 
begins to break down staphylococci. B. Coll and putri- 
factive toxins will be found localizing m the lesion. Also, 
in the intestinal and stomach areas will be noted a toxic 
condition made up of streptococci, staphylococci. B. Cob. 
and puirifactive toxins regardless of where the malig¬ 
nant lesion is located. It is believed the reason for this is 
that as the condition develops, the toxins accumulate in 
and lower the tone of the walls of the stomach and intes- “V 

tines and disturb the normal functions. This provides a • 

kind of vicious cycle increasing the general toxic state 
and reduces the normal resistance of the patient. This 
in turn causes disturbances in the functions of the endo- • 
crines. 

Long experience has shown that first concussing the 
seventh cervical about 30 light blows, then the second 
dorsal, the same number, will greatly aid the liver and 
spleen in eliminating toxins from the blood stream. This 
concussion should be made before each treament. 

Depolarization is very important and particularly 
where there is an infection. The more acute the infection 
is the more the depolarization is indicated. Dcpolariza 
tion should be given for at least an hour in most cases. 

It may be given before, during or after the electronic 
treatment. Many times the doctor or the patient does 
not have the required extra time and consequently the 
depolarization is cut short or not given at all. The Col¬ 
lege of Electronic Medicine of San Francisco. California, 
has overcome this by building the depolarizer and treat¬ 
ment electrode together so that depolarization and treat¬ 
ment will take place concurrently. This insures depolari¬ 
zation at each treatment. 
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When a marked general toxic condition is present and 
the tone and functions of the endocrines and digestive 
tract are below normal, it is a good plan to use other 
methods along with the electronic treatments to obtain 
quicker relief to the patient. These other methods might 
include colonic irrigations, sweat baths, laxatives and 
other means for eliminating accumulated toxins. Helping 
to restore nerve and blood supply to the affected tissue 
is of great value Endocrine and vitamin products are 
often helpful in speeding up results. 

SUGGESTED TREATMENTS 

In answer to numerous requests for specific instruc¬ 
tions as to how to treat certain known conditions, wo are 
including in this pamphlet a number of charts setting 
forth how we would apply the Short Wave Osciiloclast 
under such circumstances. It is well to bear in mind that 
these suggestions are made to cover cases where you are 
reasonably certain of your diagnosis. 

In casts where you are in doubt an electronic blood 
analysis should be made With the report of such an 
analysis will be included a chart showing how to apply 
the Short Wave Osciiloclast for that particular case. 

Please note that in alt casts rate 3 is used over the 
liver and spleen with the other two electrodes over dif¬ 
ferent areas. Also note that rate 5 is used In most cases. 
This is done because sixteen years of cvperience has 
taught us that best results are secured by following this 
procedure, and -because these two rates cover the basic 
causes of at least &V: of what we know as diseases of 
Ihe human body We have found from observation of 
thousands of blood analyses that diseases affecting 
humanity have a fairly regular pattern as to what tissues 
they affect. If you will study the suggested treatments 
you will notice that each complete treatment follows 
such a pattern. 

Note: At bottom of each chart is shown the total time 
required to give treatment as outlined on chart. 
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SHORT WAVE OSCILLOCLAST 
RATES 

Thi following rates for the Short Wave Oscilloclast 
have been found to bo beneficial when applied to dis¬ 
eased tissues affected by the condition appearing oppo¬ 
site the rote (the specific rates being indicated by (he 
particular disease affecting ihe tissue): 


Numerals represent settings on the Oscilloclast: 


Acidosis ...... 

6 

Meningococcus 

2 

Actinomycosis 

5 

Menopause 

_ 2 

Adhesions . 

10 

Migraine 

4 

Amebiasis . 

1 

Mumps 

4 

A»'in is i pernicious) 

6 

Neisscrian 

4 

Anfioncirrotic Edema 

6 

Neurasthenia 

.10 

Anthrax 

4 

Paget’s Disease 

6 

Arteriosclerosis ..... 

4 

Pain (Inflammatory) 7 

Asthma . 

4 

Pellagra . 

. 2 

Autointoxication . 

5 

Pneurnocnceemia 

7 

Done Exostosis ......_ 

4 

Pneumonia . 

. 7 

Bubonic Plague 

3 

Poliomyelitis 

.— 2 

Carbuncle. Urethral 

6 

Poison Oak 

.. 3 

Cataract _ 

8 

Psora _ 

. 5 

Chancroid .... 

1 

Psoriasis _ 

3 or 10 

Chicken Pox 

2 

Psychasthenia ... 

4 or 8 

Cholelithiasis 

4 

Ptomaine 

.2 

Chondroma 

2 

Pyorrhea 

. 8 or 3 

Chorea . 

1 

Quinsy ... 

.1 or 2 

Coliscpsis 

4 

Rabies 

. 1 

Diabetes . 

3 

Radium Bum 

. . 10 

Eczema ... __ 

6 

Rash (Impetigo 

_2 

Epilepsy _ 

6 

Rockv Mountain 

Fever 5 

Eye Strain . _ 

1 

Sarcnsis . 

3 

Fatty Tumor .... _ _ 

6 

Scar Tissue .. 

0 

Frost Bite . 

1 

Staphylotoxemia 

1 

General Toxemia . 

3 

Strcpto toxemia 

_ 2 

Goiter _4 or 

6 

Tapeworm 

... 8 

Granuloma _ 

5 

Tetanus . 

3 

Hay Fever . ... 

2 

Trachoma . 

3 

Infantile Paralysis .... 

2 

Tropical Ulcer ... 

.0 

Inflammation 3. fol- 


Tuberculosis 

. 5 

lowed by 

7 

Typhoid 

10 

Influenza 

3 

Uric Acid 

. 4 

Keloid 

3 

Urticaria 

.2 

Leprosy _ _ 

5 

Variola .- 

_2 

Lues 

3 

Warts. Calluses. 


Malaria . 

1 

Corns. 

5 

Malta Fever _ .... 

6 

X-Ray Burn . 

10 

Measles ... 

4 




NOTE 

IHE SHORT WAVE OSCILLOCLAST IS NOT A 
CURE-ALL. It is designed to help diseased tissue return 
to normal and help the body rid Itself of diseased con¬ 
ditions. It will not interfere with anything helpful the 
physician may care to do for the patient in addition to 
the treatments. The suggested treatments included in 
this pamphlet are given only to assist the doctor to a 
Better understanding of how to properly apply the 
energy delivered by the Short Wave Oscilloclast. 


Important! 

The Short Wave O.-iilliKki.-t delivers 
to the Flat Plate Electrodes a 7-meter 
carrier wa\c modulated by audio plus 
straight audio, and for thin latter reason 
contact should he made with the skin 
of the patient in order to iret bt't results. 

The round I)e|>olarizer Electrodes 
deliver in addition to the audio pro¬ 
duced by the Oscilloclast a pulsating 
magnetic energy. It should be noted in 
this connection that the Depolarizer 
Electrodes do not deliver the seven 
meter modulated tuned carrier wave 
except to the extent that they may do so 
by absorption. 

In treating a patient on a particular 
lesion, if it is desired to use the tuned 
diort wave energy of the Oscilloclast, it 
is important that one of the flat plates 
be used over the lesion needing such 
energy. 


u 
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GENERAL TREATMENT 


FLU OR COMMON COLD 





total 60 > « 


♦ 


The treatment illuitraN above would be rood for 
any one to lake a* II would serve l« corrrel any te ndeney 
to disrate that mlfht be pretent “A STITCH IN TIME 
SAVES NINE!** 

GENERAL NOTES ON TREATMENT 
For acute eases treatment should be riven every day 
Use days, per week until patient abowa improvement 
then as often aa necessary, In cases no! acute rveey other 
day tmr three week*. then as often as necessary 

Ho not put depolarizer electrodes In water Sterilize 
b> spon{in( off with alcohol. 


* 


1 cn Liver 
Depolarizer 
Elsc'-rcdes 
1 or. Soleen y 

L 



1 on throat 
at (aS x 

Flare 

Electrodes 

1 on chast 



n I'.'.e . 


_ for cv Klr.utes 




1 or. front-- 

rfc$L 

Depolarizer i 

(1a 

Electrodes 


1 on front /. 

4/ 

Ty 

W 

state 5 

for 


1 on head 
at (hK^. 

Elate 

' Electrodes 


Minutes 




Note how the electrode* are placed and how they are 
moved around with each different rale. This t$ done in 
order that the depolarizer electrodes still treat as many 
IKnUrs as possible dunne the treatment. 
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CHRONIC APPENDIX 


MIGRANE HEADACHE 


1 or. Liver 
Depolarizer 
Electrodes 
1 oa Spleer. 


Rate. 


Depciar.zer 

Electrodes 



R-te 


Depolarizer 

Electrodes 


Rate 


flute 

Electrodes 


Klr.utes 


—1 on front 
“late 
Electrodes 
■—1 or. back 

opposite 


1 on front 
Elate 
Electrodes 
■—1 on back 

opposite 



total 


60 



1 on Liver 
Depolarizer 
Electrodes 
1 on Spleer. 


Rate 



on front 
Plata 
Electrodes 

1 on head 


for 20 



inutes 




Note: We have tried to draw the electrodrs the vhape 
the electrodes themselves. We have done this to make 
it fuier to tidrnUnd the pladni •( the Flat or round 
electrode* 


Note. Electrode* are drawn on bead where they are 
to be placed Example*— t'ndrr rale 5 above It says one 
Flat plate electrode is to be placed on head Note ahape 
of plate is drawn aver ear at U.p of pa*r There is also 
*i» indication where the round eleclrode is to he used 
when rale 4 is beuic Riven. 
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TUBERCULAR LYMPH TISSUE 


TUBERCULAR LUNGS 





Rate 5 for 20 Minutes 

total 60 * 1 


1 on Liver 
Depolarizer 
Electrodes 
1 on Spleen 


Rate. 



Plate 

Electrodes 


Minutes 



Flute 

Electrodes 


Minutes 

i i 

> t 



Depolarizer^*^ 
Electrodes j 


Rate 


total 60 



Vote Many vocalled chronic* *uffrr from Ihi* trouble, 
l»ir lymph lixsur of the bronchi*!, intestinal tract and 
pelvic Arras brine most often affected Thr throat area 
ls »1 M apt to be if for ted often di» t tiuord a* fenrral 
catarrh at eopdilloni. If patient has headache*. or ditty 
.pell* give an extra ten minute* of rale S, (Placing 
of electrode* foi extra ten minute ueatment, see bottom 
of following page!. 


Note; If patient l* Inclined to have headache* or ditty 
a pelt*, it would be well to icive an extra It minute* of 
rale S, pulling one Hal electrode on the throat, one over 
the appendix area, and the two round eleettodrv one on 
earh Ude of the head with the center of the electrode 
over a ipti an inch above the ear 
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EPILEPSY 


CANCER OF BREAST OR FEMALE 
ORGANS 


1 on head 

Flats 

S-ectroiles 
1 cn frsjit 

K*-«_ 3 __§0_ 


1 cn fro - .; 
De; ni.irin''r 
Electrode 

I o:. heal 


«a:«_5__ for 20 



Hade ,6_ Cor 20 _ Kinutes 

total 60 i « 





1 or. Llver v 
Depolarizer 
Electrodes 
1 cn Spleen 


Rate_3_ ; 

1 ten min. 
on each f~ 
breast —— ^ 

Depolarizer \\ 
S1 o c t r r, •; e 

1 he re ^ 1 / j 
20 min. /l ' 



Flute 

Electrodes 


' —_ 1'lr.atcs 


A cr. front 
"late 

Electrodes 

*1 on baok 
opposite 


for _gO :.:int»tus 



Depolarizer 

Electrodes 



15 min. on 
each breast 

Fiatte 

Electrodes / 

1 on back l 
opposite ] 


Rate-g- fer 50 ICicutes 

total- l hour 10 rein. 


Note Particular attention ihoild be given to placing 
Ihr Hat electrode. It sftoord be to tbe fefl of the Umbel 
iru* with about 2/3 •t the flfflrodr below a point exactly 
to tbe left of the Umbelicai Particular attention b called 
to (hit point in order that II may no! be placed aver Ihe 
lu«er colon a* abown on «ome of theae chart* 


G V lhU ‘ *» «■«•«!«■ » t>u S and 

Hila .h U . ^ £*‘ “ m « b irratrd „ pos^ibj, 

ba<k SfrJTu”*"*' **•*-“•»« Sal pUtr under ralr 6 te on 
u , y !°'‘ nd * U,e while otbrr 

2 ?, >£U ih,Ura ,rom 0 "' »>"“« K> .«.rr darin* 
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CANCER OF SEX ORGANS OR UNDULANT OR MALTA FEVER 

STOMACH MALE OR FEMALE 



r.v 5 





1 on front 
Fiats 
Electrodes 
1 ca bBCK 

opposite 


Rote 6 . for 20 Kinutea 

total 60 ii 



Nflr. in (his r«f under rate 5 and also under rate 4>. 
••n»- tut elect* ode is piarrd directly opposite round 
rln irnd« on pelt is. However If primary lesion is in 
stoma* h Area Ihen flat electrode should he seated on 
•HWh directly opposite the flat elerlrode -Jiou n over 
si«.T7i»rii area. 


Right 


Le ft 


Liver ^ 
Depolarize 
Electrodes 
( jf Spleen 

Rate ^ 




fcr _L -0 _ I'.ir.utea 


ft) front | *^1 

Depolarizer Jjrf\ AA y ia t 

Electrodes (,/ -JX\ piate 

ffr'-e_for £0 Cin'.jtct 



& 


front 


Depolarizer 
Electrodes 
front — 


6 



^—ToSl-IS— “ l “ M1 


26 


27 
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BRONCHIAL PNEUMONIA 


DIABETES 


Right 


Left 


or Liver 

Depolarizer 

Electrodes 

Spleen 


Rate 


2 > 
Depolarizer, 
Electrodes 


Q 


Rite 


& 

Depc 

Elec 

6 


Depolarizer 

Electrodes 


Rate 



(v^ 


Flat 

Plate w 

on back’' 
poaite 

Minutes 


Flat 

Plate 


_on "back 

opposite 

Minutes 



Flat 

Plate 


_on back 
opposite 

Minutes 


3 


Right 


Left 


Qf Liver 
Depolarizer 
Electrodes 
r Spleen 



Rate . 


for. 


20 


Minutes 



6 

Depolarizer/''^/^ J VjL* «-»<>* \ i j- 


Rate 


Minutes 


total 60 min. 


2a 
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SARCOMA OR BRAIN TUMOR 


OVARIAN CYSTS OR TUMORS 


Right Left 



• c »* e —p_ Tor 20 Klr-.u-.ea 

4 10 

total 60 min. 


Right Left 



Rate 4 for 10 __ Kir.^tea 

7 10 

total 60 min. 



(C) Jeff Behary 2019 


16 






PAINFUL MENSTRUATION 


SINUSITUS 


Right Left 


0" Liver ^ 

St 

-d 

Depolarizer 

Plat 

Electrodes ( 

Zp*T\\ 

Plate 

C^f Splaen /, 

\ Tm 

Rate 3 

for 20 

Klr.utes 




Right 


Left 


Qf Liver 
Depolarizer 
Electrodes 
Splee: 



9 ) 

Depolarizer 

Electro-den 


Hr. te 5 




6 JpPU-'d: 

Depolarizer,, J-A.'tXftX Plat 
Electrodes Plato 

6 «u I 

Rate d for £Q . Minutes 
total 60 min. 
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INFLAMMATION OF PROSTATE 
AND MOUTH OF BLADDER 


ASTHMA AND HAY FEVER 




tetai 60 r.ir. 




RigLt X-eft 






fin'.e 5 ror_jj2 If mutes 


Rate 4 


toCSI 18 Sfe 


35 
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INTERNAL-EXTERNAL DEPOLARIZER ELECTRODE 



The body part of the Internal-External Depolarizer 
Electrode is about Hi inches in diameter and 5 inches 
long. This part is in a finished Bakelite case. The com¬ 
bined pole piece and electrodes are quickly attached or 
detached, and are adapted to be used one at a time. 

The disc pole piece is to provide an instrument to be 
used exactly like the original Depolarizer. The internal 
pole piece is lor vaginal, prostatic, and other internal 
depolarization. 

A Bakelite shield is detachably mounted on the inter¬ 
nal pole piece so that it can be kept sterile. The service 
cord may be plugged into either of the three-way con¬ 
nectors of the Short Wave Oscilloclast. 

it may be used for depolarizing without treatment, by 
connecting it through the adapter. 



Depolarizer Adapter 

For depolarizing only; a short connector cord is pro¬ 
vided so that either the Depolarizer Electrode or the 
Internal-External Depolarizer Electrode Can be used 
directly on a 110-120 volt alternating current supply. 

This is for depolarization without the treatment instru¬ 
ment. 


36 



Oxypathor Direction Book 


Complete Instructions lor Use of the "OO” Duplex Oxypathor 


- 



SEC URITY FOR 

THE STRONG 
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Urn-*la 'he runjui'f ib-sHs u, the DB-kn! tinkLf and wrist by wiljustiiiK Hie idaatii.- at J"ttJI-ful- 

utiles., so a* M i-JMijt III Pin in firm mitm-i with tin- uhin, E-uE not [go tight u* l 0 |.e imiiiful Eo intoffrr* 
»il Is rlie e i ri'iiJ it E id u. 

‘I hi- 0*\ VI'.ATJtdH if»y W ii-fii Jit jiiiv W It ptgferrbk l& a|( »|v U whLIe warmly 

-■ovor^ii j|i bed. f 

MOW TO OPERATE. 

The force of tlio Liiatnmant depend* an the tojttpwjitlire of its polarizer wh 0*0 oxidative capacity i) 
Increased hy cold And, leaned by heal, 

Thv flr>l Thing 1-i iln is to pin re 1 hi- Fglmflifer in a. tool temporal tire. either of air or water, 
[t Insiy Ik- pluend wii U urinduw ledgu and exposed le lhe oult-r uir. It earn he phrv-d *>g Mi<s float juxi ]n xidc 
tlw ,W ' r ^ adln « ,a a flO“l®l r rtmin Willi n aliiflJt drofl Abel her Very ^0O<1 way ix la ^rnp a (hum lowei 
llmnuftlily JMinkod in water around th-r IVdarnwr with an outer Bering to h<i|.| E Ri.- moistu fit. Tlwii 
it where il will lo to a (light draft ond the -iapgralioe will kr*;> |i em.| |V F p |(H ir». The Polarim 

in a vi'Wl of wnt«r m I lie mtwl durable wn> of uring it from th.- fim that a uniform It- id pen til re enn 
1.0 In'th-r maintained The only nlnrei j.. a ri. Eh is •nctlwL b llial l hr *mter tail-; I he ennJs and tarni»fa«g Hie 
inidnm-i-nt *.wlmt, 

Jr Wiil* - r in "M'J, il -'ll!.nld I-k- plntcd in it fitdirt, erncit or nthui eorlhenwAre veatej twilling at h».t 
tun proHu-ns with the I'ntnrJx.-r ■ jr>- 1 ■ |-^-'L in th-* littll.-ni nml o»ni|iliitr[v tubinirtijt^, 

NQTE.—Beware^ nml Itever iim a mtUl mr Hu- |-df|div\ 

An- Id lb.! jiroj*r Lem| h' ml or* t« lute-: Thai depriula wholly upon. Hie ■Um-nne -t ailjrieiLl ami the eon 
ihrkm nf the jirI ii-nt umior Irerltinoi, A-i I he m.-on normal i.-mpi-r.ii uto nf tin- IhmIv j* fJS.. r , ik-gn-nt P;ihr 
The temperature «f lli^ J'r.lar.A-r should In* mnrlo at lmt.1 -n .ti-griN-* mdiW limn the body or approximately 
W decree^ Fa hr iW exlreinu pdhl nt whirl. bXi-h.ti.rn fmrly In-gins, wLpk *i 3i degra-n Fa hr. oxirlation w 
niiKl inteRHe. Aw th-- I'olnriri-r is nidilie i-nMer [-hluriialjiin nml o s hi At ibn in irari-nxified; abd it may bo used 
ilnis iurton! ing m tin- of I lie ease down In the friN-rtiij; poiiir. While lln- i iN VtWJTfUH may h,- uxe,f 

in nn tmerpney below ibr f raring point |Y»r I he nn^t a( some jeiinf,rl a(Ter| jno. [he permd of en-h um 
must be brief, a- oxidatiaa h.-re. soon beenea«« i|epn-s«in g. It nhould never Ih- hr]nw dfgn-es Fahr 

110,1 ri,f ^ should .r In* omikI I»i-J on- frying a" the everts produral are ant xi all Mlhfiiriorr. 
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TRICE 10* 



Cftp> nphi, H o\ iyw<K<i 

















OKONt! THfcKAKI 


The purpgiw an wrlUnj thU little booklet, ii 
lo aiuisi the ttwt r»f Orone Generators to 
(Ed tJif maximum benefts from thss- very val¬ 
uable .1 Ki t mt 10 health 

1 ih nk it pertinent to describe brefiy, its 
thru; 1 liEC value L4kr many other treatments, 
the irji->n fur vo many wonderful arbievc- 
rnfiitt drrivrd from this simple aid* is that 
it consists of nothin;; more nor .ess than ac¬ 
tivated i>*yirrn. 

We all know that Oxygen is positively noc- 
*■ " ^ rXr*Vi.l\- .if ru.it ,i- : !■ rI■ ■' 1 V. 

but of plant life m well 

Ai -i i’iy|uern>% uiib«trl%- cjti tfpnv that 
Activated Onyiffn muM be very twenthl, not 
only 4^ a preventive of dilate. hut, a great 
aid in the vupplrmfnl il treatment of attiriefil* 
of all th.ir.Klrr, 

It is a well known fact and subscribed to by 

alt Mi ’ . il men* that there H no Panacea for 
a! t ailmcnt*- 

* is also understood that medicam^nts jxrj - 
*e. do i ii.r cuic di^aM-l but, render th*+ body 
it*'if *bic to disperse and lo dispense With 
Infection* -if nt! type*. 

I m inclined i*i believe thut the discovery 
of tie Antibiotics and the Antihistamine* en¬ 
title us to Oiink that we ere approach inat 
lenit. K-nif Species in the treatment of cer¬ 
tain ii T3 ents I am very moeh imp relied with 
the use of Drone. We definitely are on the 
thresS t of another medicament which seem* 
1o be a Specific in many diseases Al least, 
we are justified in saying that there is no 
contra mdicatiTC in the u*c <>! Gione for any 
ailment of the human body. On the contrary 
I consider it a good medicament in most in- 
stances, and it surely is not detrimental when 
UAed as directed. 

I feel !fiat while these statements may be 
considered fantastic by some: they are con- 
strurtivc anti true and easily understood The 
simple fact is. that Oxygen is not only neccS’ 
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Kiry tor Oiii very existence* but, toa human 
bettf or |>t;rit Liin survive without ii. 

MotVrtt hi land ing the attributes of (tm tm- 
porlanE medicament. it must be conceded that 
to procure the best nasulUv this Therapy must 
tv intelligently used Therefor. I s*i^st that 
you adhere a> cloaaljr ait possible to the fol- 
towing instruct ion s. re the ailment*- 3:*tcd 

ADENITIS; Or the swelling of arty glands such 
as e*iM m the breasts and other parts -4 the 
body Turn Gi ncrutor on mid why between 
medium and high Place Applicator to swollen 
elands for ihirt> minute*. Repeat three or 
four times daily 

AVG1NA raCTTORl St Pam over the region of 
the heart Turn Generator on to the e*-tiler or 
fnemim pt*sit ;ttt. Place Applicator over the 
painful area for fifteen minutes- Repeat every 
two hours. 

ALOI'l.riA: Palling of the hair. Turn timer 
i‘" ■■ h -"I. poailJ M Gently MM&kgc sculp 

with Applicator for thirty minutes at a time 
Repeat aSwh night and morning Alto massage 
attilp wiin tinker Up* jifler e.*rh Trcomeut 

AKTItKJTlS: t>/nne Therapy u very Important 
anti should ha used in the following manner, 
IF vour condition couth ws you to bed. place the 

At : . t f 1 El. yr. .[ T .. *K li'jmr , ,* . 

amt al nu-n Jilv, :»ppl> The Appik-ut >i directly 
to the joints a fleeted li is wall not to use too 
high .1 potency at first 

ASTHMA; 

Turn the Generator on low. First, place it in 
?n adjoining room A How it to run conlimJous- 
ly. T'^ ir, retiring place the Genera lui ui vuur 
sloping room. White in recumbent position, 
place the Applicator to the eb«t for short 
period* of time, If you find that this is acu- 
vnUng your disturbed breathy, discontinue 
the Inhaling far short periods of time, until 
you an oriented, altar which* you may re* 
siime 



AfiTEKlO SCLEROSIS: thudcning of the »r* 
lerlo:, Turn Or^f«( w -in itvwlmm nr cvflttr 
position, the body with the Appli¬ 

cator fd: thirty mmiv-i e**ch Hmc Repeat 
thre* ir four Uroes daily. 

BACKACHE: Torn --r;*tOr on to full VOl- 
urn#. Place Applicator to aching area for thirty 
tnJjluU i at ei time, Rfpeil three to four tim« 
dally. 

MMOI SVESS; Turn Generator on to nu^lltm 
or center puMtiun. MjW the Applicator over 
!be liver -i-ncf g:tll Madder for thirty minute? 
each lime Repeat. three to four timer dally. 

BRONCHITIS: Turn Generator on medium. 
Place Apphcator over chest while in recum¬ 
bent U' uiiom It will be Jvrccs^ry in amitiam 
yourself to breath ns the Oxygen, or Orone. 

BURSITIS: Tarr, Generator t,;i medium. Place 
Applicator to painful area for thirty minute* 
each time. Repeat three to four time* dally, 

COLITIS: Turn Generator on to medium or 
ccntc/ position. Gently massage The lower 
abrlomi'Ti with the Applicator for thirty min¬ 
utes Repeat, throe to four times daily. 

COMMON {'OLD; Keep the Generator run 
nlng in your house* day and night Generator 
turned to low* as a preventative. If you have 
beeon c afrtKird, go to best. Place your Gen¬ 
erator near your bed inhale the wane. 

If yo ii chest is sore And if there tc a cough 
present* place the Applicator directly to the 
che%* mi frequent intervals. 

CONSTIPATION: Turn Generator on medium. 
Gently rojiraage the lower abdorm-u with the 
Apphcator for Ihirly minuter Repeat* three 
to four times daily. 

DWIIRUFF: Turn Generator on medium. 
Mange scalp* gently* with Applicator. Mu- 
mcc with finger tip* after each treament 
Rep# it night and morning or more often, if 
possible 
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UKAKM'^S: If due to acute infection, turn the* 
Genera lor on tow. Place the Applicator over 
car and on throat at fnqunt interval* for 
fifteen to thirty mmut« at a time. 

£Kt_Mt*KLAS; Turn Generator on tow. Hold 
the Applicator three or four inches from the 
Infected area, Hie for thirty mrnutn ddl 
application, Rdprut, every three to four ho iii. 

t: \UAf tit : Turn the Generator yn tow, Arply 
the Applicator more or 1 cm continuously, di- 
rcctly o the car Involved 

Kr.VUMA: Turn Generator on low. Hold Ap¬ 
plicator clo>c to the infected iroi three lime; 

daily. 

Itlfitl BLOOD l'KKS>ii:ttK; Turn Generator 
oh low PlArc Applicator to the back of the 
neck, one hour at a Ime. Repeat three or four 
limes daily. 

INDICATION*: Turn Generator or. tow. Mli- 
AiL'c the Stomach *CfiUy with the Applicator 

JAUNDICE: Turn Generator on low. Place 
Applicator over the gall bind ler for poiodi 
of an h ■ ir each. Repeat three or four limes 
per diiy h 

LEUCORRHOEA: Turn Generator on h,,.h. 
Place Applicator over uterus are4* thive or 
four tune! d dy. One hour for each Irvatnu tit. 

MUMPS: Tum Generator on low. ffolrl the 
Applicator c!ose to the swollen ar*n no! less 
that, thirty minutes at a time, Repeat Ihire or 
four limes daily, 

NERVOUSNESS: Turn Generator on low. 
While in reoitnhefit position, lay hack of neck 
Applicator over painful area for thirty min¬ 
uted Repeat three or four times daily, 
during nay. 

PLBVUST: Tum Generator on low. Place 
Applicator over infected area for thirty nun* 
tjtes Repeat three or four times daily. 



PKOSTATIC TROUBLES: Turn Generator on 
full strength, For one hour each morning autd 
cacti night apply Applicator close to akin be- 
tween li’gs while in recumbent position. 

PNEUMONIA: —Ail tjr ptt T urn Generator cm 
nigh. Place in patient's room. 

PEL VI f OtSTl It ft A NCESi — Women — Turn 
Generator on low. While reclining In bed. 
hold Applicator over area for thirty minutes 
it a time. Repeal this procedure three or four 
times a day 

fSORIVSiS: Turn Ci orator tin low Hold 
Applicator r't.-:-r t the infected area for thirty 
mmulKS at a lime. Repeat three or four times 
dally 

QUINSY — SORE THROAT; turn CGenerator 
on low Hold Applteitor dose to throat for 
one Ikhii a* a time Repeal IhU treatment 
threo ;r four limes daily. 

It I IK! if VJ i^St. Turn Generator on low. Keep 
Applies . mi* effected area almost continu¬ 
ously 

RECTAL i»ST! KIJAN’CI S lum VU-um .-, 1 r 
on hli'.h At :■ v Apphr id«r n> v ^ t'fbw-.1 p.*r r 
for one hour at a time. Repeat mgid and 
morn in% 

Sf mi I s<V|i:s<: Tuir. GeriON tm uil low in 
the sleepu g room. Lay L^vtk of neck on Appli¬ 
cator for thirty minutes. Repent as often i** 
aeewnry, 

SINUS TROUBLE: Turn Generator on low 
Use Ap;>. cator, sparingly at first, eiosc to in 
feetetf area. After becoming accustomed* in* 
pH teney and inhale through r.nrdrils 
Kepwt two or three timo* daily 

Tl'iti R< ! M)SIS—Incipient; Turn Generator 
1 o-a t KfMp instrument n room with patient 
After becoming accustomed, inhale the Ozon 
fli frcM'^il intervals 
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VARICOSE VEINS; 1 4m Generator <ki low. 
Place Applicator directly to van cosed verms. 
Gradually incu-ssi' potemy and utc » nl!cn 
as possible 

VVKIN 1 K1-|:S; furr« tfrnrr.iJor on low. Mu Agfl 
WTpskh'S with Applicator Ewo r ihreo im.fv 
dully. 


MtiS^AGK 


Obviously, tftis <4ior1 thesis relative to the 
treat mnd and uu* of Ozone GcrHtt^t-r-i is 
iri ; retted -i. w itjv a medical know¬ 

ledge. Therefore, I hivr endeavored to nvnke 
II M simple and understanding as possible 

I repeat* thin method is no Panacea. but, 
that it it in no wh« doit imental to any type 
of Treatment vitrcribed by your Phyntoian 

1 am ^vmUtdc for consultation by apjioint- 
merit 

a M Justice* M D. 

For Appointment?, Telephone 
bos A r. Kelts ST 4 (H$$ 

Get- * 00 to i 00 A M 
Bat. : DO "to 8:0& PM 
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DIRECTIONS FOR OPERATING 


THE NEW McINTOSH polysike generator 
F or A. C. Type #1158, #11*8, #1178 or #1188 
or D. C. Type #1155 or #1165 

To Connect in Circuit . At the back of the Pelysine will he found two 
sockets. Tho upper is to connect the apparatus to the ordinary lamp or 
wall socket; the lower ie to supply current for pad heater connection. 

The Pilot Light , marked "A", is located at the left of the M.A. Meter. 
This ia a moat important addition as a check up or. the f*-ecuency of the 
pulsations as indicated by Wave Controller "H". The pointer of mill- 
iamneter also indicates the frequency of the pulsations of sr.odalitieo 
#2, 3, 5, 7, B, 12, 13, 14 & 16. 

The Modality Selector , marked "F", on the lower left corner, controls 
the type of wave to t.e Riven to patient. One turn of the knob permits 
any one of 16 modalities (hereinafter illustrated and described) to be¬ 
come available. The pointer line must coincide exactly with the modal¬ 
ity indicator line. Always turn voltege control "J", to '’off" before 
changing a modality, while giving treatments. 

The Milllamperemeter . The pointer very accurately indicates the cur- 
rent being used on the following modalities, vie: 1, 2, 3, 5. 7, 8, 11, 
12, 13, 14 and 16. Currents No. 4, 6, 9, 10 and 16 from their charac¬ 
ter cannot be indicated by this nilliamperejneter. Two ocrjjlen arc pro¬ 
vided and on the front of the M.A. meter is a hexagonal rubber knob, 
whose three sides are nnrked "Off", "30" and "150". When the word 
"Off" is uopermost it indicates thst the M.A. meter ic out of the cir¬ 
cuit. When the "30" is uppermost the meter munt be read on the red 
scale 0-30 M.A. When the "160" is up then use the black acale and read 
from 0-150 M.A. The knob may be rotated in either direction. The 
meter may be detached by lifting it from the apparatus, as it is fitted 
with a slip socket. 

The Wave Controller. This is marked "H" and controls the frequency of 
the surges. The dial is very accurately graduated. To increase fre¬ 
quency turn knob counter clock-wise. To decrease, turn clock-wise. 

This controller does not control modalities No. 3, 9, or 11 and while 
using them the wave controller pointer should te placed at 10. All 
other modalities are controlled by controller *H". 


The Pole Changer, narked "0", indicates th" polarity of the galvanic 
currents No. 1,2, ft, 8, 11, 12, 13, and 16; and, if desired, will 
change the polarity instantaneously. An arrow at the switch lever hasp 
indicates the positive binding post "K". The other binding poBt will 
be negative. Tc avoid shock, it is advisa v le to net change polarity 
until voltage control "J", has first been turned to "Off". 


Voltage Controller, narked "J". Turn knob clockwise to increase volt¬ 
age'. Opposite direction reduces voltage. The dial is accurately grad¬ 
uated from 0 to 100. This gives perfect voltage control for patirtit or 
output circuit. The extreme left position of knob is "Off" and the 
knob must be turned very slowly toward the right to increase current. 



/ 
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Switch, E, cuts cff current entirely from motor anti modality oelector. 
tt supply circuit connecting the upper socket in back of Poly3ine ia 
turned on, Switch "E“ is used to close or open circuit supply for 
Polysine. When Folysine is not in use turn this switch off. 


McIWTOSH PC LYSINE GENERATOS NO. 1158 


a /SC Q 



for key of above sef pages i and 3. 
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Pad Heater. The new Pelysine is furnished with an excellent pad heater 
whicn can be attached to either Gide aB decired, by inserting the curv¬ 
ed lugs on the tack of the heater underneath the crosspiece on the 
Polysine tody, the heater teing supported hy the handle of the Polysine 
stand. The straight lugs extending from the bottom of the heater slip 
on the inside of the handle and securely hold the heater in place. The 
supply wire cones out of the bottom of heater and goeB to the rear of 
the Polysine and is plugged into a socket. On the heater you will find 
two lever switches marked respectively "on", "off" and "hot", "warm". 
The "on" and "off" owitch turns the current or. and off; the "Hot" and 
"warn" switch regulates the intensity of the heat. The "On" ar.d "Off" 
switch of pad heater is provided for the heating of pads tefore the op¬ 
eration of Polysine proper. Turn the switch levers toward "On" and 
"Hot" for about 15 minutes, when pads will be auite warn; if the heat 
obtained is enough for pads urb, turn intensity switch toward "Warm" 
and an ever, heat nay be had to keep pads warm during treatments. When 
heater is not in use, turn heater switch off. The intensity switch 
need not be touched when turning off heater supply. 

Hints for Testing. After setting up the Polysine, turn modality selec- 
tor "F" to modality No. 1 (galvanic current). Turn main switch "E" on 
to start motor. If all is C.K., pilot light will light up and burn 
steadily. If this is not the case, turn voltage controller "J" to 
about 50. Set knob "B" of milliommeter at 3C, grasping the terminal 
knobs "K", Current will be indicated by millianaeter. If no current 
is indicated or felt, advance voltage controller "J" to about 75; 
grasp knobs "K" again and note milliammeter reading. If current is in¬ 
dicated and pilot light does not light, remove screws from red crystal 
escutcheon plate and see if lamp is tight in socket, as it is possible 
that same got loose in shipping, If not loose, set modality selector 
to No. 3 (Slow Galvanic Sinusoidal). Set voltage controller to about 
50 with knob "B" of Milliammeter at 30, grasp knobs "K" again and if 
circuit is O.K., meter needle will swing to right and left of zero in¬ 
dication of meter. If a greater swing is desired and current could be 
stronger, advance voltage controller somewhat and note needle swing. 

If needle swings back and forth, the Polysine works G.K. The oscilla¬ 
tions of meter needle are controlled by wave controller, . I:', 

after making this test and pilot is still not indicating, same may have 
been damaged in shipment and should be replaced if desired. The oper¬ 
ation of this light does not effect the upe of Polycine and may be left 
out. However, the UBe of it will enable the operator to check the fre¬ 
quency of the current. If light is O.K., but when using modalities i»l, 

9 & 11, the light flickers, it should be screwed tight into the socket 
as a loose bulb will vibrate and cause flickering. If motor is running, 
and, when making the foregoing tests no current was indicated or felt, 
the trouble may be in the pole changer "G". Vhen moving lever of same 
to either side, a snap should be heard; if not, it may be possible that 
it was bent in shipping and should be adjusted. Trouble from thie 
source is very rare. The pointer of modality selector must coincide 
with line on dial and voltage controller must be turned cn. The volt¬ 
age controller does not effect the pilot light as the light operates 
independently of the controller. The knob "B" of meter must be turned 
to either 30 or 150 in order to obtain readings on certain modalities 
as stated under "Uilliamperemeter". 
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When not in use, the Polysine should be covered to protect the in- 
Btrunents and working parts from the accumulation cf duet and dirt. If 
the current becomes jerky or irregular, indicated by flickering in the 
pilot light, it is possible that the underside of the wire wound slate 
block inside the black enameled cover plate is covered with particles 
of dirt. To reach this block for cleaning, turn off switch "2", care¬ 
fully remove milliammeter, also remove wave controller by pulling up oi 
knob. The two screws securing the cover plate should be taken out «ind 
the cover plate lifted off. This exposes the wire wound block, which 

can be removed and its underside carefully cleaned with a cloth or 

piece of very fine oandpaocr. lr. cleaning, never rub across the wires 
but always in the same direction in which they are wound. The appara¬ 
tus may be eaeily reassembled in the reverse order of removal. Care 

should be exercised at all times in the above, as the parts are nec¬ 
essarily of delicate construction. If the Polyoine is properly cov¬ 
ered and protected from dust, this procedure should not be necessary. 

Ciling . Just back of the Uilliampcremeter you rill find an oil cup, 
marked "D", with screw cap. Thin is the oiling system for motor and 
generator. REMOVE THIS SCHEVi PERMANENTLY. The apparatus is oiled 
ready for service when it leaves the factory. Fill oil system every 
three months with the lubricating oil which is furnished with the ap¬ 
paratus . 

Renewals . About the only renewals that will be required for several 
years will be brushes, and even these should not be required for two or 
three years or even more. But in ordering brushes, be specific in 
telling ue the position they arc required for. 

If, after continued service over a period of yearn, the Polysine 
does not operate properly with motor running, trouble may hr inside of 
Polyaine. In order to investigate the inside of machine, proceed as 
follows: 

Disconnect plug from Bocket in back of Polyaine, remove millian- 
meter by pulling up and lay it aside carefully. Then lift the Polyaine 
frem the stand ar.d carefully turn it upnide down r»n a thick, soft oad. 
Unscrew the two wing nut3 and lift off the base and the entire mechan¬ 
ism will be revealed. It is then easy to examine every brush for de¬ 
fects, etc. Every Polysine ia thoroughly and painstakingly tested by 
experts before being packed for shipment and it will be very unusual 
for ever, a minor defect to show up within several years for hard usage. 

THE DIFFERENCE BETWEEN THE A. C. UNIT AND THE D.C. UNIT 

A great advance has been made in making there two unite exactly 
the some—with one exception. The A.C. unit uses an A.C. motor and 
the D.C. unit employs a D.C. motor. The operation, control and thera¬ 
peutic application is the same. 
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MODALITIES AVAILABLE 

/- ^ ^ - 

I- OALVNIC CUPtBENT 

Turn modality selector to point one; then throw on switch "F" and 
gradually turn on voltage control " J' 1 until the required mill iamperage 
is indicated on 11.A. meter. This £i’'es a wonderfully smooth, even, 
controllable, galvanic current which ic being more and mor employed 
daily in the treatment of many Intractable conditions. 

The galvanic current from its polar effects’- is indicated in elec¬ 
trolysis, ionization, cumulation or sedation, for acid or alkaline 
reaction. It i3 considered by many authorities to bo the most useful 
modality in physiotherapy, it is of great value in testing for nerve 
and muscle degeneration and in the eucceonful treatment of same. 



2- UNIDIRECTIONAL GALVANIC WAVE 
(3-55 pulsations per minute) 

This current is of real value in treating various types of paraly¬ 
sis. A simple but accurate rheoatat gives perfect control. The con¬ 
trol dial as well jib the pilot lamp Indicates the exact number of pul¬ 
sations. The wave has practically the same sensation an the slow 
galvanic sinusoidal but maintains its polarity or chemical properties. 
Of great value for treating adhesions with hard and indurated nears. 



ing galvanic current with slight polar effects and acta favorably on 
unstriped muscular tissues. For this reason it is much used in treat¬ 
ing many gastrointestinal conditions. 


Neiswanger recommends it for treating paralyzed muscles and terms 
it is "practically a perfect imitation of the natural contractiono 
that build muscular strength." Further that "it has a marked effect 
upon cellular metabolism, and in building up secretory function, as fer 
example: a prostate with poor secretion". Some authorities employ it 
in stasis that is amenable for correction through spinal reflexes. It 
should be used in Facial Paralysis. 
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4- ALTERNATING SINUSOIDAL WAVE 


(6-110 pulsations per minute) 

Formerly called surging sinusoidal current. It is produced by 
sending the rapid sinusoidal through the rotor which forme and controlc 
tho 'surge'. It is much used in breaking up adhesions and in the re¬ 
generation of impaired nerve function. Kberhart likens the 'surge* to 
a string that cannot be broken by a steady pull but in eassily broken by 
a sudden jerk. He first employs diathermy and follows with this cur¬ 
rent. 
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UPER-IKFOSED WAVE 
5b ouloation3 per minute) 

A compound wave formed by super-imposing a rapid sinusoidal on the 
galvanic current and retaining the valuable therapeutic properties of 
both. It controls deep abdominal and pelvic contractions and hence is 
indicated in visceral or pelvic rvtosis. 

Excellent results may be obtained by applying the current at the 
seventh and eighth dorsal vertebrae, liany clinicians first give a 
stimulating diathennia and follow immediately with this current to 
broak up and absorb deep adhesions. Try it in 'flat foot* with "Cross" 
technioue. 


n 

:(| 

n f 

111 nf 

(In 

w 

ill] 

II 1 ' HI 

F J U 

fir 


6- ALTERNATING SINUSOIDAL INTERRUPTED 
(6-110 Interruptions per minute) 

This current interposes a period of rest between each wave and 
t.hu3 permits longer seances without fatigue, Ebcrh&rt refers to it as 
"It is a true tonic to the nerve function." "No matter what the nerve 
i3 or the name of the disease, you are slwayi- on the right roed if 70U 
employ the interrupted alternating sinusoidal," 




(C) Jeff Behary 2019 


6 



7 - SLOW SINUSOIDAL INTHRLUPTED 
(6-210 pulsations per minute) 

A period of complete rest is imponsd between each half sine. It 
is a type of slow galvanic sinusoidal with the addition of the inter¬ 
ruption and can be employed for a considers!!c time without tiring or 
over-excrcieing the unstriped muscular tissues, /.a a paralytic muscle 
responds much better to a slow than to a rapid impulse, thi6 current 
is indicated in auch conditions. 



8 - INTERRUPTED GALVANIC V.AVE 
( 3 - 5 f> pulsations per minute) 

Many clinicians have been demanding this particular wave and con- 
seouently it has teen added to the new Polysine. It is a unidirect¬ 
ional current rising until it neara the pea!, rounding off until it 
passes the peak and decreasing until it reaches zero. A period of 
complete rest follows and thus fatigue is prevented. 

This current is used in nerve degeneration. Also as n diagnostic 
agent. It is somehwat smoother than the interrupted galvanic. 



This current, depending on the rapid sine produces no polarity 
effects and is much used in promoting muscular tone. It acts favor¬ 
ably by its exercising effects in removing the sequelae of fibrositis, 
but Tor this purpose should be given at a point just below that neces¬ 
sary to produce contractibility. 

Neiswanger prefers it in the treatment of peripheral nerve aton- 
icity. ThiB current will inhibit all forms of pain but many American 
clinicians condemn it for this purpose because of the danger of mask¬ 
ing more serious pathology. 

Waggoner unes it for massaging adhesions, deposits, etc. 

Mild treatments stimulate; while heavy treatments produce seda¬ 
tion. 
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10- INT^P. 'JFT?.r KAPIP SINUSOIDAL 
( 6-110 Interruptions Dcr minute) 

This current gives the ramo number of alternations as No. 9 "but 
mechanical means are provided to interrupt the flow at definite time 
intervals. The period of rest prevents undue fatigue. 

Nieswanger recommends it in nerve degeneration. Waggoner states, 
"If we split the sinusoidal current into segments with an interrupter, 
we have one of the finert currcntc where \re want to regenerate nerve 
function." Ebcrhart writes, "It is a true tonic to the nerves and is 
the best form of sinusoidal current we have for the regeneration of 
impaired nerve, function. 



11 - COMBINED GALVANIC & SINUSOIDAL 
This combines two valuable currents and gives the polarity effect 
of galvanism with the tonic effect of the rapid sinusoidal current. 

Many gynecologists employ this particular modality to treat advantage 
in female G.U. pathology, although long seances arc somewhat fatiguing. 
Many usee will suggest themselves to tLe attending physician, consider¬ 
ing this combines cinusoidal and chemical action. 



12 - INTKFKUPTED GALVANIC 
(6-110 Interruptions i.ii* n nute) 

A special commutator affords cur-on flaw and current break of 
proper duration, thuo furn1: Mng ruch c.c-e accurate ar.d dependable in¬ 
terruption than obtainable nth tV.e n'd sty’.c rheotomeo. Nearly all, 
clinicians employ this current for touting the r^ac^ion of degenera¬ 
tion for if the muscle fails to respond, it means that a final diagno- 
sin can be made. 
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13- GALVANIC WAVE, SUSTAINED FRAK 
(3-55 pulsations per minute) 

An unidirectional galvanic current somehwat einiler to the galvan¬ 
ic wave with the exception that after the current leaves zero line it 
rises somewhat more abruptly to the peak. The current is maintained 
at the maximum for almost one-half phaee and decreases to zero as ab¬ 
ruptly as it rose from. zero. Somewhat similar to the interrupted gal¬ 
vanic except it does not rise to the peak so abruptly and again there 
is no rest period between waves. Its greatest value lies ir. intestin¬ 
al atony with muscular degeneration. A very smooth wave current with 
full polarity effect. 



Id- SLOW GALVANIC SINUSOIDAL, SUSTAINED PEAK 
(6-liO pulsations per minute) 

A current long demanded by the medical profession and only added 
to the Polysine after long clinical tests. It is quite similar to 
No.3, tut much more positive and active. This is provided by the sus¬ 
tained peak. The current reverses itself at the end of each phase and 
thus gives only a very mild polarity effect while at the came time 
giving the regenerative action of galvanism. It stimulates the con- 
tractibility of muscular tissue without nerve stimuli. 



15- ALTERNATING SINUSOIDAL, SUSTAIN?! PEAK 
(6-110 pulsations per minuto) 

This new current will satisfy the physician's every need for a 
very strong push and pull pffe^t, without polarity, for the combined 
tonic effect or. nerveG and muscles. Ir. cases of Intestinal Stasis and 
where prolapsed colon exists and a more powerful stimulant is required 
to stir up the sluggish musculature into action this current can be 
relied on. 

Before seriously considering the claims of other widely advertis¬ 
ed wave current generators, the intending purchaser will do well to 
thoroughly compare all makes of apparatus before reaching a final ver¬ 
dict. 
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16- SUPFR-IKPOSED VAVE, SUSTAINED rEAK 
{3-55 pulsations par minute) 

A very powerful current giving considerable polarity effect. Die 
feature of the sustained peak gives a most powerful ‘pull* effect. 

This current is similar to No. 6 but stronger and tends to become fat¬ 
iguing if over-used. Robust patients, will, however, get much more 
rapid results. 


McIntosh Electrical Corporation 


Srw Vo»k Ortltr. |«1 fn.mli A»«. 

Unwin l$7 U—rH«m itrtn 

t*uut«T 0««, 111* Jmkim *m(i 
$«>U|* OA», JoiAm Ottin Bi<| 

r« W«rtU, Tun, Mt4~d Am lU^i 


Main Office and Factory 
223-233 N. California Avenue 
CHICAGO. ILL. 
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For th© advancement of Medico-Galvanic science, and fir 
the interests of suffering humanity, it is incumbent upon all 
Patients relieved or cured by means or Pulvermacher's Galvanic 

Jgft l / ■ - 

appliances, to communicate the circumstances attending their 
recovery, in order to enable their fellow-sufferers to benefit by 
their experience, which! Is the exclusive promoter of Medical 
t science. 
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GENERAL DIRECTIONS FOR USING 

PULVERMACHER’S I 

RECENT PATENT 

* t, y . 

EESXOMBLE* GBAIN MTTeIiES. 


•* * v. 

The Chain Batteries are to be drawn through pure (undiluted) vinogar from 
One end to the other, so that every element or link is charged with fluid. In oacli chain 
the silvered hook shows the Zinc pole, whore the negative electricity is evolved, and the 

5 'It hooks show the Copper pole, where the positive electricity is disengaged; and when 
>th chains are to act in combination, the dissimilar poles are to bo brought into contact 
by hooking a silvered hook or swivel in the gilded one at tho end of tho chain. To 
prevent the spilling of thfe superfluous liquid adhering to tho chain after wotting, tho chain 
ii to be kept for a while in a slanting direction, so as to enable tho liquid to run out of 
toe hollow zinc cylinders and to descend along the chain into tho cup or gloss in which tho 
chain has just been wetted. 

Metallic Conducting Cylinders accompanying tho Chain Battery are provided with 
insulating handles, and a hook to receive the hooks of the Battory. By means of these 
conductors, the current of electricity, continuous or interrupted in single or rapid succes¬ 
sion, can be communicated to snyjSert nt Um In tlux following unmoor : —Hook Cha 

gilt swivel on tho end. of one chain in tho ring of one conducting cylinder, hook'tho silver 
swivel of tho other chain in the rfng of the other conducting cylindor. 

For directing single shocks through both wrists and arms, take tho metallic 
portion of tho Conducting Cylinders in tho hands, after having wotted tho latter with a 
littlo water; tho moment that the free ends of the chains hanging down aro caused 
to touch each other, a shock of muscular contractions through tho hands and arms 
ensues. — the power of which is strongest when the free ends of the chains touch oach 
other, and becomes milder in proportion as tho contact is remoter from tho ouds and 
nearer to the Conductors : such shocks can bo communicatod in tho samo maimer through 
any part of the body, by applying ono metallic Conductor or the wetted piece of spongo 
introduced in tho opening of the Conducting Cylinders to the part to be galvanized by a 
strung current, holding the Conducting Cylinders by their insulating wooden handles, and 
moistening the skin with vinogar or water at tho places whore tho conductors aro to be 
applied. Each time the free cuds of tho chains are brought into contact, contractions of 
the muscles of tho part whore the electricity is made to traverse by moons of tho Con¬ 
ducting Cylinders, will be produced more or less strong in accordance with tho more or 
less number of ' Elements, or links oj the chain that is brought in a circle, and according to the 
strength of the vinegar used. 

A rapid succe&akm-of shocks (®r rouwmW -onn»oiiuus) in produced byTmerilng 

lietween one Conducting Cylinder and ono pole of the chain, tho littlo glass interrupting 
cylinder, :m d by joining together the free ends of tho chain by means of hooking together 
the swivels of a dissimilar colour. As often os the glass interrupting cylindor is shakoD, 
so as to cause the spring in tho glass tube to vibrate, a series of muscular contractions is 
produced, care to bo taken that tho interrupting glass cylindor should bo kept dry. 

The continuous current is produced and applied in a similar manner as just described, 
with the only ditferenco, tho glass interrupting cylinder is loft out from tho circle, so that 
the two chains and the two conducting cylinders are joined togothor in a direct manner, as 
explained above. 

For localising a strong current by a temporary application of the Chain Battery by 
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moans of the conducting cylinders, n piece of sponge wetted with water is to ho insortod 
in tho opening at the extremities of tho cylinders, so that tho latter projects a little. 
After tho poles of the chains being hooked on the conducting cylinders us oxplainod 
above, the latter are to be kept in the hands by holding tho wooden handles and applying 
tho wet sponges to the parts where tho current is to be mado to circulate. 

For instance, if tho galvanic current is to be passed from the top of tho spine to 
the stomach, tho conductor on which tho yellow swivel (positive) is hooked, is 
applied to .the nnpe of tho neck so as to make tho spongo touch tho same, whilst tho 
other liandlo with tts spongo is to lie applied on tho pit of tho stomach. For the upper 
extremities, apply tho spongo of the conductor with tho yollow swivel (positive) on tho 
top of the spine, and tho other to tho arm, fore-arm, or part alToctod. For the lower 
extremities, placo the spongo of the conductor connected with tho yollow swivel 
(positive) at the bottom of tho spine, and tho other conducting oylinder on tho thigh, 
knee, or the foot, inside or outside, according to tho case. Duration of those applications 
v arie s acoprcUnfi-to the case to bo tre ated, f rom a quarter to lialf-nn-hour daily; after uso, 
to rinse tho emuns with water an<T~TmiTg thorn "tip sepa r a t e l y * 0 d r y wa noLho 

put in tho box in a wet or damp stato. 

The predominant curative power of tho continuous current, in the majority of casoa, owes its 
efficiency to the electro-chemical action which activates the vital chemtSty in tho body by 
animating tho circulation, digestion, assimilation, secretion, and excretion, whilst tho inter¬ 
mittent current influences only dynamically the motoric nervous and muscular fibre. 

For localising a powerful currant to » hollow tooth, a tooth conductor la to l>o fastened 
on the Conducting Oylinder attached to the negativo nolo of tho Battery, and thus applied 
to the tooth, whilst the othor conductor attached to tno positive jtole is hold In tho hands 
for a few minutes, or appliod behind tho ear. 

For communicating » large quantity of electricity to a largo surface of tho part locally 
affected without the patient experiencing any of tho burning or othor disagreoablo 
sensations it would otherwise produco, Mr. Pulvermaclicr has contrived electro-COnducting 
waterproof garments, which are conveniently worn so os to supply a poworful continuous 
or intermittent current to any part of the body. 

Tho uso of these Batteries, iu connection with tho ©loctro-conducting garments, is, in 
most cases, advantageous as an auxiliary in the cases enumerated, for the prolonged 
application of tho mild current, and especially in thoso casos spooiflod in No. lfl. (See 
directions for the Chain Hand.) 

h^SeJb^^^a^anneuasS^e^^^dl^^n^^ro^od^or^nvortiDgTu^nlinMy* 

bath into an electric hath, nnd the patient has to proceed in tho following mannerLine 
out the *v»t h with a sheet of linen, piaco a footstool in tho bottom of tho buth, and fasten a 
■hoot of tin-foil (accompanying tho Bath Battery) on tho bordor of tbo bath, so as to bo placed 
between tho Boon and tho bath, and thus prevontod from coming into contact with tho 
patient when ontering tho bath. Tho latter is to be filled with lukewarm water in whioh 
salt is dissolved. According to tho cause and nature of tho dlaoaso tho salt may bo of an 
acidulous or alkaline character, which in eithor case is mount for rendering tho water more 
couductlvo for the oloctricity to ontor tho sptem. Tho Chain Battery is to lie hung by tho 
gildod hook (indicating tho positive pole) on a nail fixed in tbo wall bosido whioh tho hath is 
placed; tho silvered hook (indicating tho negativo pole), at the lower ond of Uio chain, is to 
bo hooked on together with tho shoot of tin-foil. The two conducting cords nro to bo 
hooked in the upper end or pole of tho suspendod bettory, and their other (free) ends 
connected with tho two conducting handles. When tho patient holds tho luttor iu 
both hands, a continuous current of electricity enters through tho hands into tho 
trunk, etc, whence it passes through the water in tho bath, ami from thcnco to tho 
lower end (polo) of tho battory. By holding tho isolating handlo of tho Conducting 
• Cylinder tho current may be made to enter by the head, top of tho spine, or any other 
Trort*/U of tbo bedv nr+coryei* hy-Ott* *nt», wb«u towelling theuo pWu, ujoll thft.uysttod- 
spongea placed in tho month of tho metallic cylinders. According to modern hdentifle 
ow- rvntion, electric baths may bo modicated, and rendered pre-eminently efficacious, 
especially in casoa where relaxed nervous, and muscular fibres are to be strengthened; 
exhausted or diminished nervous action is to be invigorated, and circulation and nutrition 

* Fo*r certain paralytic cases tho shocks by intermittent current are easily obtained by 
inserting between tho conducting handle and the conducting wire, tho small interrupt¬ 
ing glass cylinder which by each vibration communicates with it, rapidly interrupts 
the current, and causes contractions of tho muscles. In central jxiralysis, howover, 
those currents are to bo avoided, and tho curative powore of tho continuous currents 
exclusively used. 


s* 


(C) Jeff Behary 2019 


4 




IMPORTANT NOTICE. 

Our Self-restorable Batter}' latest improved, March 10. 1887—swM elements 0/ double 
quantity, consisting of thirty-five broad links to each chain, is furnished in all cases in place 
of the narroze chains of sixty links each, as shown in the illustration. Tlu impnrecd battery 
is stronger in electric pozver than the narrow form, but the latter can be furnished in ex¬ 
change, if desired. Those wishing to exchange should return the battery just as reccreed, 
without charging the chains with vinegar. We ackeise patients in recry case to use the im¬ 
proved battery. 


“ 1 hm, f e 5."*. 1 P , ?" ure ‘ h *‘ 1 '"wider Pul vermacber*a Patent Chain Batteries to be a Terr cot 

vement and effective form of Voltaic Apj>araiu* for medical purposes." . • 

Josath. Pea kira, M. D., K. R.S..F.R. C. P. 



PULVERMACHER’S 

Self-Restorab! 


iiuiiuP 


■IMUlillj 

ilJMMiJ 


120 Elements, with conducting Handles, Inter 
raptor, and Diso. 


Tlic D«e of these Electric Batteries. In connection with 
the Holts, etc., 1» mn«t advantageous as an auxiliary to 
hasten the treatment, and in extreme eases they 
are almost Indispensable. The treatment la 
from 10 to lAmlnuUaoacc or twice per day. 
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EXPLANATORY. 

The Handles or Conducting Cylinders of battery holding the sponges as above, show the proper connec- 
Uon one handle ts joined by the gold «*«vel of one chain, the other handle by the silver swivel of the other 
r o secure a continuous current of electricity (without shocks) the gold and silver swivel, at the lower or free 
ends of the chains are to be hooked together. To secure the intermittent or shock current, in addition to this 
rrangement insert the interrupter or current breaker between the conducting cylinder or handle of the 
battery and the white or silver awivef of chain (see pool lion for interrupter in above cut.) 
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GEN"ER.\L DIRECTIONS for l*SE. 


Tlic Chain Batteries ait* to he drawn through pure vinegar from one eml to the other, so that every ele¬ 
ment or link is CH urged with fluid. To prevent the spilling of Uie raperfliinu* liquid adhering to the chain 
-fter wetting, the chain i* to l»e kept for a while in a planting direction, *o o* to enable the liquid to drain 
wfl'into the cup or glass in which the chain has just been wetted. _ t 

Metallic Conduct lug (Cylinders (in tubular form for holding sponges) accompany ing the Chain Battery 
are provided with insulating wooden handle* and a hook and ring to receive^the swivels of the Battery.—" 
Hook the gilt swivel on the end of one chain in the ring of one Conducting Cylinder; hook the silver swivel 
of the other chain in the ring of the other Conducting Cylinder. By means of these conductors, the 
current of electricity, con/inuoiu or interrupted, can be communicated to any part of the liody. 

1st. The Interrupted—Cor directing single shocks >u rough both wriatsand arms, wet the hands wlm 
water and hold the metallic portion of the handles of battery one in each hand ; now without hooking the 
chains bring them together to and fro in a swinging manner or by a simple vibrating touch ; the moment 
that the frre ends of the chains hanging down are caused to touch each other, a slun k of musculur contrac¬ 
tions through the hands and arms ensues, the power of which Is stronpest when the extreme ends of the 
chains touch each other, and becomes milder in pnqiortion as the contact is tardier Bum the ends and nearer 
to the Conductor)* (or handles) ; such shocks can be communicated in the same manner through any part of 
the liody by upplving the Conducting Cylinders to the part to lie galvanized by a strong current, holding 
them by their insulating wooden handles* and moistening the skin with vinegar or water at the places where 
the conductors are to be applied. Each time the free ends of the chains are brought into contact, ( as 
before described) contractions of the muscles of the part where the electricity is made to traverse by means 
»f the Conducting Cylinders will be produced, more or le*s strong in accordance with the more or ten number 
of ElemenU, or lint; of the chain that t* brought in the circuit, and aeeoniing to the strength of the vinegar used. 

A rapid succession of shocks (or muscular contractions) are produced by inserting between one Con* 
ducting Cylinder (or handle), and one pole of the chain, (by means of the book of former and swivel of the 
latter) the little glass interrupter or current breaker, and by hooking together the lower or free ends of the 
chains bv means of the gold and silver swivel*. As often ns the glass interrupting Cylinder is shaken or 
lapped with the finger so ns to cause the spring in the glas* tube to vibrate, a series of muscular contractions 
is produced; care should betaken that the silver end pieces (with our trade mark stamped upon them I should 
never be fastened together by their silver swivels, nor any hm rimilar eoloreti swivels be attached to the con¬ 
ducting cylinder* or hamllca’of the battery—directly the opp*..iile is correct. 

2d. the Continuous Current (without shocks or muscular contractions) is produced mid applied in a 
similar manner as just described, with the only difference, the glass interrupting Cylinder or current breaker, 
is left out from the circle, so flint the two chains and the two Conducting Cylinders are linked together in a 
direct manner as described above. _ 

If the galvanic current is to he passed from the top of the spine to the stomach, the Conductor with 
wetted sponge on which the gilded swivel (positive) Is hooked, is applied to the nape of the neck so u« to 
make the sponge touch the same, while the other handle, with it* sponge, is to be applied on the pit of the 
stomach. Fnr fAe tipper ertremitie*, spplv the sponge of the Conductor with the gilded swivel t positive) on 
the top of the spine, and the other to the arm, fore-arm, or affected part. Fat the hirer extremities place the 
sponge of the Conductor connected with the gilded swivel (positive) at the bottom of the spine, and the 
other Conducting Cylinder on the thigh, knee, or the foot, inside or outside, according to the case. For 
special complaint* o'f the reproductive *y«letu, treat the privates a* directed in s|iceiiU directions on the 
other side in writing. Female complaint*, womb disease*, etc., should be treated In the same manner, and 
at times tins conducting sponge of negalive pole should be introduced within the vagina, and the positive |*>le 
placed at bottom ol the spine, or shifted about to diffuse the current over a more extended surface. Duration 
of these application* vane* according to the case* to be treated, from a quarter to half an hour once or twice 
daily. In stubborn head troubh*, chronic ralarrh, etc., the battery current should be applied in the con¬ 
tinuous form (without shock*) a few minutes at a time, night ami morning, as auxiliary treatment to the 
head chain. The hair should he wetted when the current is to enter any part to Ik* treated so covered by 
hair. After use, rinse the < hains with water and hang them up separately to dry, as they must not be pul 

in the box in a wet or damp state. r . 

The round Disk with tapes attached is to obviate the use of one conducting cylinder (positive pole) a* 

explained in the written directions. , « , _» , 

For certain pamlylic omefi the shock* bjr tnlmniflfiil mrrrnl lire willy obtained hy inserting i»« iween the 
conducting handle and the conducting wire the small interrupting glass Cylinder, which by each vibration 
communicated to it, rapidly interrupts the current, and causes contraction* of the muscle*. In central 
pam/ynis, however, these currents are to he avoided, and the Curative power* ol the etmtmuou* current $ exclu- 

'riic predominant curative power of the eonftiwms current, owe* its efficie ncy to the ejcetro-ehemietil actum 
which activates the vital chemistry in the body by animating the circulation, digotion, aanmUatiim, eecritum, and 


Intermittent current* generated hv mngneto^lectrlc machine*, galvanic batteries or even by I iilvcnnachcrs 
chain -batteries in conjunction with an interrupter or current breaker, though producing powerful muscular 
contractions, are inefficient in polarising the liquid* in the animal system arid influencing their Chemical 
change*. The rei*arative action of the eontinwou* current produces effects analagotis to those of the natural cur¬ 
rents ol electricity in the body vhm the hitter i s in a *tale of reel, whereas the effect on the system of the inter¬ 
mittent current is analugoii* to that of the disehaiges of electricity evolved by the animal body, which take* 
place under the influence of mutndar erection, and thus tend* to the exhalation of vital force rather than to it* 


i narrate. 
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INSTRUCTIONS FOR OPERATING 


Connect plus of Generator in a lighting: socket. Either direct 
or alternating current is satisfactory. Turn on switch at light 
Then insert Electrode in hard rubber handle of Generator 
Turn adjustment knob on top plate of Generator to the right ] 
or clockwise, until vibrating spring starts to operate. The I 
farther the knob is turned in. the greater the strength of the 
current. Should the current not come through the Electrode 
immediately, hold the Electrode in the hand for a short time to 
warm it up. Turning the adjustment knob to the left shuts off J 
the Generator. This adjustment knob is not a switch; it does I 
not shut off the current, but is simply to regulate the amount ] 
! of current delivered by the Generator. 

As soon as through using, turn off current at lamp socket. 

If the Generator stops when current is not turned off. be sure I 
and turn off the current at electric light socket before com- I 
mencing to adjust the controlling knob; otherwise, an arc may I 
be formed at the contact points and serious damage may incur ] 
to the Generator. 


IMPORTANT—TO GET MAXIMUM STRENGTH FROM 
ELECTRODE. ALWAYS HOLD END OF HANDLE NEAR¬ 
EST CORD. 


Always insert Electrode with a straight push. Don’t twist. 
Remove with a straight pull. Don’t twist. 

NEVER USE THIS GENERATOR WHEN IN A BATH TUB 
OR WHEN GROUNDED BY MEANS OF A RADIATOR. ELEC¬ 
TRIC FIXTURES. WATER PIPES. GAS STOVE. RADIO OR 
ANYTHING THAT IS CONNECTED WITH THE GROUND. 

Never use the Generator on the scalp when hair has been 
treated with a tonic containing more than 40% alcohol. 

Do not oil this Generator under any circumstances. It does 
not require oil. 

Should Generator get out of order, send it to us for repairs. 
We will not be responsible for instruments that have been 
tampered with either by the purchaser or some electrical repair 
concern. 

Should the Electrode at any time not give off a spark when 
Generator is operating, the fault is with the Electrode. Air 
has gotten into it and destroyed the vacuum. It has very likely 
in some way been cracked, although the crack mav not be 
visible. 

Talcum powder should be dusted over the surface of body 
being treated, to allow free movement of glass electrodes. 

INSTRUCTIONS FOR OPERATING OUR 
OZONE GENERATOR NO. 25 


Ozone Generators are packed with nose piece attached: 
included separately is a small glass piece with flat disc end 
““^tvtions through mouth. This nose piece mav be re- 
, ,1!' rubber coupling and mouthpiece Inserted. Place 
on S las „ s ,tip^at lower part of barrel of Generator, 
d. teaspoonful of Plneneedle oil in upper chamber by 

^ K f i >Se . plec 5 and usln R funnel. This oil will last for 

a considerable length of time. 

?Jn^ r L St ! m of ozone generator in handle of Violet Rav 
of o^nt ^T^. aS a „ ny , oth * r electrode. Hold barrel chamber 
to Imrm f 5f n erator firmly in left hand. This causes sparks 
Tum7,n Vac , uum , to ,°uter wall, creating the ozone. 

th^HLonei. and agitate bulb with right hand. This forces 

the ott a^ nU.-,^<, Uppe L/ Cl ) amber ’ wherv U 155 fi,t ered through 
pleasing, purifying, powerful agency results. 

INSTRUCTIONS FOR USING METAL 
SATURATOR ELECTRODE 




Gmsp^t^u^r^ m eans of adjusting knob, 
of generator Puli in . the han<1 and insert in handle 

Do not ute this eCt^« e i e K tr °1 e before turning off current.: 
grounded by [ 1 )..,,,-^* "hen in contact with metal or when 
attempt to admst ftw. w * te ,r. or Metric fixtures. Do not 
pulling the electrode frC the hanfll^ Wlth one hand before 
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TREATMENT CHART 


The following directions for the application of High Fre¬ 
quency Electricity are compiled from the. highest authorities 
on the subject. To obtain the best results, treatment should 
be taken strictly in accordance with this Chart. 

A single application of High Frequency Electricity, while 
it may give some relief, should not be expected to accomplish 
miracles any more than one spoonful of medicine. It must 
be followed by other treatments at regular intervals to obtain 
the desired results. 

In treating surface of the body, always keep the Electrode 
moving slowly. 


High Frequency Electricity is a germicide, yet ordinary 
sanitary rules must be followed in the care of Electrodes. To 
sterilize them, immerse in weak solution of carbolic acid or 
in Lysol. Then wipe thoroughly with clean cloth or absorbent 
cotton. 

Every Electrode throws a spark if held away from the body. 
The farther away the Electrode is held, the longer the spark 
and more caustic. 


Never insert or remove an Electrode from an orifice of the 
body while the current is turned on. 

Electrodes that are to be used internally should be lubricated 
with cold cream or vaseline before inserting. 

The following terms will be used below: 

CONTACT —Means keeping the Electrode in direct contact 
with the body. 

LOOSE CONTACT —Means that the Electrode barely touches 
the bodv. This may be obtained by wrapping the Elec¬ 
trode in' a handkerchief, piece of chamois or linen. 

WHEN ONE-QUARTER INCH SPARK is mentioned, turn 
the adjustment knob on the Generator so that the Elec¬ 
trode will throw a snark when held one-quarter inch away 
from the body and no farther. 

FOR ONE-HALF INCH SPARK, adjust the knob so that the 
Elect rode will throw a spark to the body when it is held 
• ne-half inch away. 


A MILD CURRENT is when the Generator is just operating, 
and a STRONG CURRENT is when the adjustment knob 
is screwed in completely. 

MEDIUM CURRENT is when adjustment knob is screwed in 
about half way. 


To obtain one-quarter inch spark, treatments may be taken 
through the clothing approximately one-quarter inch in thick¬ 
ness. etc., causing the spark to jump through the clothing to 
the body—or. if one-half inch spark is desired, treat through 

one-half inch of clothing. , .. . „ 

In all cases use a current that is tolerable b> the patient. 
If strong current is not tolerable at first use a metlium cur¬ 
rent. It will be found that patient can stand much stronger 
current after first few treatments. 

ABSCESSES —To arrest growth of abscesses, use Electrode 
No. 1 in contact with the surface of the t bo ^^ Mirrent^or 
affected and surrounding area, using a strong nShTeurrent 
from 7 to 10 minutes, twice daily. I se enough current 

to get the effect of the heat generated. 

ACNE (PIMPLES) — Cauterize the huger ,, ^rks 

Electrode No H with one or two strong, sharp sparks 
to each pustule. Regulate the strength of spark ^accord¬ 
ance with toleration of patient. Then apply ctr >ode 
No. 1 in loose contact with a medium current for 1) 
minutes over the entire surface affected. TTeatm^nt even 
third day. Cure may be expected in practically e\er> ca.e. 

ADHESIONS— Where adhesions follow 

matorv conditions, use Electrode No. 1 with a strong cur 
rent, keeping the tube in light contact, passingbackand 
forth over the area Involved, for from * to 1« minutes 
twice or three times daily. 

ALOPECIA (FALLING HAIR)— Treat over the entire scalp 
with Electrode No. 2. moving rapidly. Use for o or 
minutes twice daily, with a medium current, keeping the 
Electrode in loose contact with the scalp. 
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AMENORRHEA—Use Electrode No. 9 with 
daily. Never treat for more than T> m 
ment. Always have Electrode inserted 
turned on. Treat also with Electrode 


with a medium , 

^ lT \ u * es <^ch 


current 
1 treat- 


ARTERIOSCLEROSIS (Hardening of the Arteries) — Hold 

metal Electrode in the hand for 10 minutes twice dailv 
Use a strong current. This saturates the body with elec¬ 
tricity and gives the arteries a cellular massage which 
will lower the blood pressure and soften the arteries 
Treatment over the entire body with Electrode No. l with 
mild current is also very beneficial. Be careful of your 
diet. Don't over-eat. 

ASTHMA—Treat over the chest and throat glands with Elec¬ 
trode No. 4 in light contact, for 10 minutes daily, with 
as strong current as possible, till surface reddens. Also 
treat over the back between shoulder blades and down 
as far as waist-line. OZONE inhalations should be taken 
twice daily, for 5 minutes, from OZONE Generator. 

ATAXIA—Apply to the spine, abdomen and back of legs 
with Electrode No. 1. Treat first with daily treatments 
for 10 minutes with as strong current as patient will 
tolerate, in loose contact with the body. Gradually de¬ 
crease treatments to three times a week. 

ATONIC DILATION of the STOMACH—In this disease we 
have complete relaxation of the motor fibres of the stom¬ 
ach, and treatment must be that which will cause them 
to actually contract and regain their normal tone. Treat 
with Electrode No. 1 for 5 minutes daily, over the area 
of the stomach, using as strong current as is tolerable, 
in loose contact. 

ATROPHY of the OPTIC NERVE—Close the eyes and use 
Electrode No. lfi and 17, with a mild current, for three 
minutes three times daily. Hold the Electrode in close 
contact with the eye-lids, and do not turn on current until 
Electrode is in contact with them. Turn off current before 
removing. 

ANUS. FISSURE OF—Use Electrode No. 6 with medium cur¬ 
rent. daily; never over a minutes each treatment. Turn off 
current before inserting or removing Electrode. 

BALDNESS—(See ALOPECIA.) 

BARBER’S ITCH (SPCOSIS)—Tie handkerchief or piece of 
nnen oyer Electrode No. 1 and treat over the entire sur¬ 
face affected. in light contact, with a strong current, 3 to 
•» minutes, twice daily. Treat until you observe destruc- 
♦k„« ti! ^ sue - a °d should face become a trifle sore, lengthen 
tne time between treatments. 

< F ,yRUNCULOSIS)—Cover reasonable surface around 

in*? DOll :tg Well HH nn tha Vwvi 1 Uor.lf L'l^t»r^a Vrt 1. 
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BLADDER DISEASE (CYSTITIS)—Local treatment over the 
Bladder and lower spme with Electrode No. 1 with strong 
current in contact, for five minutes twice dally No 7 
Electrode may be also used with excellent results, using 
for five minutes twice dally, with medium current In¬ 
flammation Is removed and urine clears very quickly in 
most cases. 

BLACKHEADS—Use Electrode No. 1 in contact with medium 
current, twice daily, for five or seven minutes. Ordinary 
massage treatment may be used in conjunction with the 
treatment of High Frequency. Faces should be thoroughlv 
cleansed with good quality soap and hot water before apply¬ 
ing Violet Ray. 

BURNS—Treat immediately after the burn, directly on the 
burned area, with Electrode No. 1 with medium current, 
for three to five minutes. Following this with treatments 
of more duration and strength for one-half hour. This 
will remove soreness from the burn and help it to heal 
rapidly. 

BUNIONS—Use Electrode No. 1 or 16 in loose contact with 
the Bunion, for 8 minutes, twice daily, using a strong or 
medium current. Soreness is removed very quickly, also 
the swelling. 

BLEPHARITIS (GRANULAR EYE-LIDS)—Use same treat¬ 
ment as for Atrophy of Optic Nerve. 

CALLOUSES OR CORNS—Treat with Electrode No. 1 or 14 
with a long, sharp spark, with as strong current as pos¬ 
sible to stand, directly on the callous, for three or four 
minutes twice daily. Besides removing soreness almost 
immediately, it will remove the corn or callous if treat¬ 
ment is persistent. 

CANKERS—Use Electrode No. 1 in contact with a medium 
(>iirrpTit twice daily, for three minutes each treatment. 

CARBUNCLES—Treat with Electrode No. 1 in contact, with 
a medium current for seven minutes, twice each day. Also 
treat around inflamed area, keeping Electrode moving 
ranidly back and forth. This should make an appreciable 
difference in the pain and promise an early ripening of the 
carbuncle. , 

CARCINOMA (MILD CANCER)—Removal of cancer requires 
application of No. 14 Electrode with shower of hot sparks 
causing caustic figuration. Do not treat unless under 
supervision of physician. „ 

CATARACT—Benefit may be expected from the High r. - 
tiuencv current in a reasonable percentage of cases j 
applied in the early stages of cataract. For treatment. 

see Eve Diseases. . , . 

CATARRH—Inhalations from ozone generator twiicei d. - 

ten minutes’ duration each treatment. * l ^ .. . „... 

of nose and forehead with No. 1 contact Rgef mw 
be expected in every case and cure in a Large percentage 

CHA°J>p C ED eS HANDS OR ^Cf-Use 

Jowfv V oTer m Xpped "area. This treatment should be 
used in conjunction with creams, etc. wlth 

CERVICITIS — Five minute 1 rea * "*fv a e „ ""five minutes’ dura- 

Electrode No. 9 for never moreCare must be 
tion each treatment. L se a m> ! “ lth cerv i X . 
taken that Electrode makes CM £ a ^ * ith currt . n t strength 

CHILBLAINS—Use No. 1 Electrode with ^ |gj p the Elec- 
capable of producing one-half u slow lv as desired, 

trode in contact with the , manifested and repeat 

3SS f A .n pract lcally 

CHOREA Tst. VITUS' DANCER™! «SST JSV 

wUh*5«^ e -m C in2l^inhalations daily i» * valuable 

COLD ' EXTRE MITIES-I ’sing aectrode^No \ heM { ^{^the 
£,2? r^drns th w«n Ur g f . a ve e £££& rfsult. Treatments 
should be continued dally. 
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, i». \:,i l Electrode above the eye and 

COLD IN HEAD—APPl> - wllh R medhim current for ten 
sides of face In contn atlon8 from ozone generator 

?".!r uS« ««u> r«»»»* »»<»■“ >» «- 

I* 1 '***,'mn ss^TrMt ohcst and back IbrouBb medium thick 

COLD IN LUNGS—« N , using a strong current for 

a‘Ss,SK*~ f 

CHLOROSIS-Samc treatmen. »» '" L 'oN|-Thl S la a condl- 

COLITIS (.NFLAMMA ION O ord|nary metho ds but which 
tl„n 'vhich dws not a the hiph frequency current, 
has proved su i ^? p ' 1 ‘, h c nlr f 0r fifteen minutes daily over 
Use No. 1 th ^. U h R \° mVd him f °stro n g current. When im- 
bowel area e c0 ntlnue three times a week. 

StaSSS'“lmS;4t.Snt Should be expected In unctlodly 

wag.*S 

ten minutes da ly MoVC b.lcctr m w „ h me dlum 

SSJTSTA mfn C Sr» dally. Turn current off chile 
inserting or removing Electrode. 

CON ^ U ^e V No' S l«'o N A*n M cJntS5 l w?th the closed eyelids 
for"three m°inufes four Umes ‘daily. Have Electrode in 
contact with the eye before turning on current and turn 
off current before removing. 

CORNEAL OPACITY —Same treatment as Blepharitis. 

CONVALESCENCE — Use Electrode No. 1 with a medium 
uTronp current through the clothing so as to produce a 
spark to the whole body for ten minutes three times dail>. 
This will aid the patient in regaining strength. 

CYSTITIS —See Bladder Diseases. 

DANDRUFF— Treat over the entire scalp with Electrode . o. 

2 moving rapidly. Use a medium current for fromflve 
to ten minutes. Daily treatments are advised. Results 
should be expected in ten days’ treatment. Should the 
scalp become irritated from too frequent treatments, use 
milder current for slightly less duration. 

DEAFNESS (CATARRH AL) — Use Insulated ear Electrode 
No. 21 In the ear as far as possible to insert with a mild 
current for three minutes daily. Be sure and have ^‘CC" 
trode inserted before turning on current and .turn on 
current before removing. Follow this treatment with r.iec- 
trode No. 1 in contact behind the ear with a medium current 
for five minutes twice daily. Ninety per cent of the cases 
treated will yield remarkable results. Complete cures ma> 
not always ensue, but improvements will be marked in 
practically every case. Should the sensation of heat become 
too great, stop treatment for a time. The roaring sound 
should cease after one or two treatments. 

DIABETES —Apply over abdomen with Electrode No. 1 
through thin clothing with a strong, sharp spark for ten 
minutes daily. Three to six months is the average time 
required to cause sugar to disappear. A cure should not 
be expected. Observe proper diet. 

DYSPEPSIA —Electrode No. 1 in contact with a strong current 
for twelve minutes daily. Treat over the stomach and solar 
plexus. Daily inhalations of ten minutes’ duration from 
ozone generator are very valuable. 

EARACHE —Use ear Electrode, inserted in the ear as far as 
possible for three minutes with a mild current. This is 
sufficient to stop the ache in practically every case. 

EAR DISEASES —The principal diseases of the ear which are 
benefited by the application of the Re-juvln Violet Ray Gen¬ 
erator are catarrhal deafness, tinnitus arium (roaring 
sound in the ear), and earache. Method of treating eacn 
of these is given under proper heading. 

ECZEMA—Treat over the area affected with Electrode No. 1 
through thin gauze with a mild current for two minutes 
dally. If itching is Intense, raise Electrode and use tne 
sharp spark for half minute. 

ENLARGED PROSTATE—See Prostatic Diseases. 


n. 
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EPILEPSY —Electrode No. 1 applied to the brain and alone the 
spine for five minutes with a medium current every other 
day. A cure should not be expected. 


EYE 


liay, a curt." miuuiu iiui uc 

z. DISEASES —In treating diseases of the eye. use an eye 
Electrotie in contact for not more than three minutes each 
treatment. Treatments may be taken twice 


treatment. Treatments may De tanen twice daily. Be 
sure to have Electrode In contact with the closed eyelids 
before turning on the current, and turn off the current 
before removing. 

EPITHELIOMA (CANCER OF THE SKIN)—Use No. 1 Elec¬ 
trode with as long and sharp a spark as patient can tolerate 
for three or four minutes each treatment. Treat every 
other day. The X-ray is the best method of treatment in 
these cases. 

FALLING HAIR—See treatment for Alopecia. 

FURUNCULOSIS— See treatment for Bolls. 

FISTULA—Same treatment as for Anus. Fissure of. 

FROST BITES—Use Electrode No. 1 with short spark. Hold 
about one-quarter inch from body with a medium 
current. Treat hourly for from three to five minutes each 
treatment. 

GLEET—Use Electrode No. 7 or 11 for never more than five 
minutes dallv. Use medium current. Apply lubricant, 
such as cold 'cream, before inserting. Unless under direc¬ 
tion of phvslclan. we would advise that No. , Electrode be 
used and hot No. 11. as it is a much easier form of treat¬ 
ment and will give results Just as quickly. Always turn 
current off before inserting or removing Electrode. 

GOITRE—Treat around and on the Goitre with Electrode No. 1 
or 4 in contact with a strong current for five minutes dall>. 
After this treatment, raise the Electrode about one-quarter 
"inch and" treat directlv on the Goitre with a sharp s b ar ^ 
until surface reddens. " Results should be apparent in about 
fourteen treatments and a cure may reasonably be expected 
In a great majority of cases. 

rONORRHEA—f MALE)—Follow directions given under Gleet. 
(FEMALE)—Follow directions given under Cerviclt s. 

*^*®asa®as* 

be noticed until afttr at lea. nnnsdblv three or four 

mo«hT”butTf%«nJS > »nd u*d resJfly. ">»' 

be expected in practically e\er> case. ^ so lar plexus. 

grippe < , W F b UEN ^^Zr^2«h t raJeftode No- 1 with a medlum 

eyes, and sides of n, ' se '' f * th _Sm n g for from five to seven 

srs su-ss? fs SaJar- ‘■""■ ra,or 

throat for five minutes each treat ^ be apparent 

Use a medium strong current, ttesuiw 

in a very few treatments directly in the nose with 

hay FEVER-Use No. 21 IKT minutes daily Also 

a mild current for from ( , <j»jiv each treatment, 

use ozone generator for ten.minutes of - hay fever comes 
If us, Hi two weeks before the nt the attack. It 

on this is generally sufficient to pre 
will relieve if used during th* attack. 

HYPERTENSION— See PRESSURE)— Same treatment 

HYPOTENSION (HIGH BLOOD PRESSUKt) 

as for Anemia or Chlorosis. contact for five 

HEADACHES-Use H ^ e _oldly overthe bus, of skull at 

to ten minutes. * at for a short distance down 

the back of the neck. Atoo treat ^ rent Gn e treatment 
spine and wherOver t e headaches, but if it 1* 

ssffc rsss™<>-«"■ ■*- « ,h * “■* of 

the skull to all parts of the head. 
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ucart DISEASE—If the blood pressure is low. treatments 
sham vparks to the spine for about five minutes twice 
dailv will increase the blood pressure. Also treat with 
sharp sparks on the solar plexus. 

HEMORRHOIDS— They may be relieved with our No. 14 ful- 

HE juration Electrode. We would advise that they be used 
onlv under physician’s care. 

u.wcc and rash— Treat with No. 1 Electrode over the entire 
area affected, using medium current in contact for from 
three to five minutes daily. 

INSOMNIA (SLEEPLESSNESS)— Use Electrode No. 1 or No 15 
In loo«e contact with the back of head and neck for 
five minutes, followed by a medium current in contact 
for three minutes over the eyebrows. Also use No. 3 

Electrode held in the hand for ten minutes with a medium 
current. 

IMPOTENCE—Use a No. 1 Electrode with enough current 
to produce a spark one-quarter inch in length. Keep the 
tube in loose contact with the surface while it is passed 
back and forth over genitals, inguinal, and bladder regions 
and to the lower half of the spine. W ith the spinal 

application raise the Electrode to get reasonably stimulating 
sparks. Treat daily for ten minutes each treatmenL 

ITCHING —This annoying symptom may be relieved by using 
a strong current with Electrode No. 1 held one-half inch 
above the surface so that a shower of sharp sparks strike 
the itching parts. After this treatment, which should be 
continued for about one-half minute, use a mild current 
with the Electrode directly in contact for two minutes. 
Relief is generally immediate, although very often only 
temporary. 

INFANTILE PARALYSIS —Use a spark of approximate* 
one-quarter inch in length and treat through the clothing 
with strong stimulating sparks to the spine and over 
all the paralyzed muscles. Treatments should be taken 
twice dailv and of ten minutes’ duration each treatment. 
Also use No. 3 metal Electrode held tightly in the hand 
for five minutes twice daily. Very good results should be 
expected. 

INFLUENZA—See Grippe. 

INDIGESTION—Follow instructions given under Dyspepsia. 

IRITIS—Follow instructions given under Eye Diseases. 

LARYNGITIS —Use Electrode No. 4 with a medium current 
in loose contact with the throat for ten minutes daily. 
Inhalations twice daily -with ozone generator for ten min¬ 
utes each treatment. Inflammation in most cases will 
disappear after very few treatments. 

LEUCORRHEA —Follow instructions given under Cervicitis. 

LICHEN RUBRA—(A PAPULAR INFLAMMATION OF THE 
SKIN)—Follow directions given under Skin Diseases. 


LOCOMOTOR ATAXIA — Treat particularly well over the 
spine, abdomen and back of legs for ten minutes daily. 
Use a strong current and treat through clothing. Ten 
minutes’ treatment daily, holding metal Electrode No. 3 in 
the hand is of exceptional value. Beneficial results may be 
reasonably expected in a large number of cases. 

LOW BLOOD PRESSURE— See Anemia. 

LUMBAGO —Treat with Electrode No. 1 through one-half inch 
clothing with as strong a current as patient can stand 
until relief is given. Treat over small of back and have 
patient assume different positions until he or she can feel 
comfortable in any position. One treatment is generally 
sufficient to stop the pain and a cure may reasonably be 
expected with continued treatments. 

LUPUS (TUBERCULOSIS OF THE SKIN)— Treat over sur¬ 
face with a strong sharp spark from any Electrode raised 
one-quarter inch above surface for three to five minutes. 

PASSAGE—I>et patient hold metal Electrode No. 3 in one 
hand. Then turn on strong current. Massage in the usual 
way. Masseur will draw sparks to the point massaged. 
Always, turn off current before removing Electrode from 
patient's hand. Patient should not be in contact with any 
metal or grounded object. 
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MENOPAUSE (CHANGE OF LIFE)— Mild application of sparks 
through thin clothing along the spine to the back of head 
and neck and over the abdominal regions, taking fifteen to 
twenty minutes for the treatment daily. 

MOLES AND MOTH PATCHES —Electrode No. 1 in loose con¬ 
tact with good strong current for three to five minutes 
every other day. 

mumps—T reat over the swollen glands with Electrode No. 4 
In contact. Use medium current for five minutes three 
times daily. Soreness may be relieved in a short time. 

NASAL DISEASE —These diseases treated under separate 
heading. 

NERVOUS DISEASES —Treat over the spine, back of neck, 
and head for ten minutes dally with Electrode No. 1 in 
loose contact, using a medium current. Also hold metal 
Electrode No. 3 firmly in the hand for ten minutes dally, 
using a strong current. Ozone inhalations from our ozone 
generator for ten minutes daily are of exceptional value 
and should be taken if possible. 


NEURALGIA —Use Electrode No. 1 over the painful area and 
spine with as strong a current as patient can stand for ten 
minutes daily. Treat through underclothing. All treat¬ 
ment is the same for all varieties of Neuralgia and results 
in practically every case are certain. 

NEURITIS —Start treatments directly in contact with inflamed 
area with a mild current for about three minutes daily. 
After the first three or four treatments, gradually increase 
the s*rengtb o' the current and also increase the length of 
treatment, raising the Electrode a little farther from the 
surface each succeeding treatment. The first three or four 
treatments may aggravate the pain but this is a good sign 
s<* do not discontinue treatments. One high authority 
claims a complete cure should be expected in every case of 
Neuritis. • 


OBESITY—Use Electrode No. 1 in direct contact over the 
entire body for fifteen minutes daily, using a medium 
strength current. In cases where the reduction in weight 
is not so great, it will be found that the re-distribution 
of fatty tissue to different parts of the body will greatly 
aid bodily comfort. 


PARALYSIS—Treat with Electrode No. 1 through the clothing, 
using as strong a current as patient can tolerate for about 
fifteen minutes twice daily. Treat particularly on the 
paralyzed portions and also on the spine. Our experience 
has been that a great many cases receive benefit. 

POISON IVY—Use Electrode No. 1 with long, sharp spark and 
strong current for three to five minutes daily. 

PNEUMONIA—Treat over the chest and back through the 
clothing with Electrode No. 1. Use a strong current until 
the surface reddens. Treatments should be taken twi»e 
dailv. Also use ozone inhalations for five minutes ea< Jh 
treatment twice daily from ozone generator. Relief should 
be experienced in a fairly short time. 

POST-FRACTURE CONDITIONS—Local application of Elec¬ 
trode No. 1 with a mild current in contact for five minutes 
twice daily will aid greatly in relieving soreness and help 
in bringing about a cure in a shorter time. 

POST-OPERATIVE CONDITIONS—Same treatment as for Post- 
Fracture Conditions. 

PROSTATIC DISEASES— Electrode No. 7 with a 

rent for never more than five minutes fcilj. uae lubricant 
such as cold cream or vaseline before inserting ai n “ *1? 
insert Electrode before turning on t 

current before removing. One high 

ninety-five per cent of the cases of this al jment • 

him have been apparent cures and no case in which ptr 
ceptible improvement was not noticeable. 

PSORIASIS (A CHRONIC INFLAMMATORY SKIN DISEASE) 
—Same treatment as given under Skin i*is«.ases. 

PYORRHEA —Place Electrode No. 44 directly in contact with 
the gums. Turn on current so that it is very mlM and 
treat all around the gums for three minutes iTo^ Turn 
Electrode fairly rapidly. Use treatments once dail>. Turn 
off current before removing Electrode. 
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PIMPLES—iSee Act**. 

PILES—Same treatment »* for Hemorrhoids. 

RECTAL DISEASES—Same treatment as for Prostatle Diseases. 

Klectrode No. 1 «*n «nd around affected 
PHEUMATISM l • '. ot wj nir f or fifteen minutes twice dally, 
area through theolOtWniC lot tu r* % until surface 

Tse as strong rurr^t as ^ M% |n R very 

Aments and the swelling should disappear to a great 
extent- 

RED NOSE (ACNE ROSACEA)—Same treatment as given for 

Acne. .. , . 

_ T -__ Kicctrode No. 1 with medium current and 

-qu ;rt, r^nch above the surface for from five 

to six minutes dally. 

.— in rc□ _Fuleu ration Electrode No. 1 - Is U“* <1 t** 

RODENT ULCER e ^ Hold Electrode about one- 

-«S5S £1 above°^he surface and treat with a mild cur- 
rent 1 for one-half minute until tissue has disappeared. 

« i # : n trpAtinc *cars i? to destroy the tissue. 
SCARS ’TJ’r with a strong current and a short 

scar for four to five minutes daily. Treat- 

S^n?r^v have to be continued for a considerable length of 
time to obtain the best results. 

rc i ATICA—Follow instructions given under Neuritis 
SC t o idart treatments with a mild current and fnttd- 

S£??n£SX K Strength and length of treatment from 

day to day. 

SEBORRHEA— Same treatment as given for l>andruff. 
rkin DISEASES— First, tie a handkerchief or piece of linen 

ski ".s fs.*»« "< ihTb^iv 

shower of sparks to pass from the Electrode to me noo> 
t he sar » time It prevents the Electrode from making 
contact- Treat with a medium strength current for from 
three to five minutes dally. 

SORE FEET—Treat with Klectrode No. 1 in contact with a 
sir ng current from five to eight minutes twice daily or 
more often if necessary. 

SORE THROAT—Same treatment as for Hoarseness. Inhala¬ 
tions from our oxone generator are of exceptional value 
and should be taken twice dally for six minutes duration 
each treatment. 

SPRAINS —If sprain is of long standing, use a strong sh>*rp 
«r*ark bv holding Electrode from one-quarter to one-nan 
Inch al>ove the surface. If otherwise, use Electrode No. l 
directly In contact with a strong current for ten minutes 
twice dally. 

STIFF NECK—Same treatment as for Stiff Joints. 

STRICTURE OF THE URETHRA —I’se Electrode No. 11 with 
a mild current for five minutes dally. I’se cold cream or 
similar lubricant on Electrode before Inserting. Be sure 
and have Electrode inserted before turning on current and 
turn off before removing. 

SYCOSIS— See Barber's Itch. 

TONSILITIS— Same treatment as for Sore Throat. 

TINNITUS AURIUM (ROARING SOUND IN THE EAR)— Fol¬ 
low treatment given under Catarrhal Deafness. 
TUBERCULOSIS —Inhalations of ten minutes duration three 
nm*** 'laity from ozone* generator arc of exceptional vnlue 
In th#- treatment • of Tub^reuloal*. A cure nhnuM not «>•* 
expected, but great relief may be felt lu the majority of 
cases. 

URETHRITUS —Same treatment as for Gleet. 

UTERINE DI6EA6E8—1 'sc Electrode No. 11 for never more 
than five minutes dully with a medium current. Use cold 
cream or simitar lubricant liefore Inserting and be sure 
current Is turned off before Inserting or removing Electrode. 
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WARTS— Klwtrod# No. 14 held one-quarter Inch above the 
surface of the wart »o that a shower of sparks flown from 
It to the surface. Treat until wart turna white on top and 
tissue la destroyed. Two daya later follow with the name 
treatment. Avoid picking wart with finger nalla. No acar 
will he left If treatment la given aucceaafuTly. 

WRY NECK —Treat t>ack of earn and down the back and side* 
of neck with Klectrode No. 1. using a strong current and 
holding Klectrode directly In contact. After continuing this 
treatment for five minute*, raise the Electrode and pat the 
surface treated for five minutes longer. 

WRITER’S CRAMP—Apply Klectrode No. 1 from the finger 
tips to shoulder and upper spine, using a strong current 
with sharp spark* for five minutes twice dally. 


Pine Needle Oil 


For use in Ozone Generator. 
Per Bottle .--- 


*0.50 


Insulated Electrodes 


The insulation of Electrodes prevents leakage of current 
at side walls and delivers full benefit at point of contact 
with parts to be treated. In using internal Electrodes 
always insert before turning on current at the knob, and 
turn off current before withdrawing Electrode. 


ll 
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bimiiiiiiiiiiiiiiiiiiiiiuimiiiMiiiiiiiiiiiiimmiiMiiiiiiiiiiiiiitiiiiiiiiiimmiiiiiiimiiiimiiiiiiiimiiiiiiiiiiii,mini,in 


NOTICE 

iiiniiiiiuiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMii 

After a week’s use of the Genera¬ 
tor if results are not satisfactory, 
call at our office and we will give 
you full instructions for use in 
your particular case. 

678 Chamber of Commerce Building 
Twelfth and Broadway 
Los Angeles, California 

Office Hours: 

9:30 A. M. to 4:00 P. M. 

Saturday 10:00 A. M. to 12:00 M. 
Telephone: TUcker 4673 

• i 

ltiiiiiiiimiiiiiiiiiiiiiiiiiimiiitiiimiiiiiiiiiiiHiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiMtiiiiHiiiiiiiiiiiiiifiiiiiiiiiiii , iiiii , ii , " | !i ,> !i'> l,< 
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CATALOGUE 


High Frequency 

Violet Ray 
Electrodes 



Re-juvin Violet Rciy Co. 

678 Chamber of Commerce Bldg. 
Broadway at Twelfth 
Los Angeles, Cal. 


High Frequency 
Violet Rciy Generator 


See Our Prices 

Sold on the Cash or Installment Plan 
or Rented by the Month 
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DESCRIPTION OF ELECTRODE 
USES AND PRICE LIST 

No. 1—Surface or General Body Electrode. 

suited for all exterior surface treatments.$1.00 

No. 2—Rake Comb Electrode, especially tor 
Scalp Treatment. Falling Hair. Dandruff, 

Gray Hair ..... 2.25 

No. 3—Metal Electrode, held tightly in hand 
for systemic treatment—Nervousness, Ane¬ 
mia. etc.: also held by person while being 
given a hand massage for face or scalp 

by another person. 1.00 

No. 4—External Throat Electrode, specially 
designed to lit closely over neck, for 

Goitre. Tonsils. Double Chin, etc. 1.75 

No. 5—Internal Throat Insulated Electrode, 

particularly tor professional use. 2.00 

Nc. 6—Internal Throat Plain Electrode, par¬ 
ticularly for professional use. 1.25 

No. 7—Rectal Insulated Electrode, designed 

for treatment of prostatic trouble.. 2.00 

No. 8—Rectal Plain Electrode, also for rectal 

and prostatic treatment, professional use. 1.25 

No. 9 —Vaginal Insulated Electrode. 2.00 

No. 10—Vaginal Plain Electrode. 1.25 

No. 11—Urethral Insulated Electrode, par¬ 
ticularly for professional use. 2.00 

No. 12—Urethral Plain Electrode, for pro¬ 
fessional use . 1-25 


No. 14—Fulguration Electrode, for cauteriz¬ 
ing and removing blemishes, scars, warts. 

etc. 1-50 

No. 15—Spinal Electrode, best for., spinal 

treatments .-. 

No. 16—Single Eye Electrode, made to fit 

over eye. with lids closed . 1-- 

No. 17—Double Eye Electrode, for treating 

both eyes at the same time. 2.00 

No. 18—Condenser Electrode, made with 
metal conductor within vacuum to concen¬ 
trate current, producing strong, even flow. 

Best for deep-seated cases in place of No. 1 o .-'i) 
No. 19—Cataphoric Electrode, tor profes- 

sional use . ", v : 

No. 20—Spiral Electrode '^O 

No. 21—Ear and Nasal Insulated Electrode, 
for internal ear treatment for deafness; 

also for internal nose treatment..•• 

No. 22— Ear Special Insulated Electrode, best ^ 

suited for internal car treatments.... 

No. 23—Ear and Nasal Plain Electrode, tor 
internal treatment of nose and ear. tor pro- ^ 

fessional use .. .• . :*' 

No 24—Special Vaginal Electrode, made 
with perforations, generating purifying zone 
internally: particularly for inflammation. - /:> 

No. 27— Special Prostatic .— 
































! 


NOTICE 

Electrodes are not guaranteed for any 
length of time, but are guaranteed to be first 
class when sold. 

Electrodes are not sold on the Installment 
Plan. 



Ozone 

Generator 

This Ozone Electrode 
is made to fit any type 
treatment apparatus. 
Complete with bottle of 


Price, §9.50 
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Hours 9 30 to 4 
Saturday 10 to 12 

/9Vo 


juvin Violet Ray Company 

manufacturers of 
high FREQUENCY 
VIOLET RAY GENERATORS 



678 Chamber of commerce Building 

FVHdADWJtV AT TWELFTH 

LOS ANGELES. CAL. 
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TUckcr 4673 


>rs 



Office Hour*: 
9:30 to 4 

Saturday: 10 to 12 


The 


Forty-nine and 5 1 

$10.00 with this order, 
$10.00 on the. 


$10.00 on the.. 

payable at its office, 67 & Chamber of Co: 
That if said personal property is 



RE-JUVIN VIOLET RAY CO. 

High 1'requency Violet Ray Generato 

678 Chamber of Commerce Build 

Broadway at Twelfth 

Los Angeles, Calif. 

_ 

.. 1926 

authorized by 

n r t/|Q CA f ° r Which 1 agrce '° pay the Ro V uv * n Vi °>" R-y Company the .urn of 

L/OilAfS ($49.50) as follows: 

NTAL FOR 


delivery of RE-JUVIN VIOLET RAY GENERATOR, Model B, Factory No. «'?.§. . 


f- 



>NE MONTH 

1926; $10.00 on the.^V. day of. f 1926; 


6; $ 9.50 on the J .fljiy of. . . 1926; 

uilding. It is further agreed as follows: ^ 

P a *^ within thirty days from the execution of this contract, a discount of 

ty is owr*a by/and shall remain the property of the RE-JUVIN VIOLET RAY COMPANY until 
r’s riyc/fromr time of delivery in case of loss, injury or destruction from any cause, 
shalr not/roe removed from present address without notifying this office, nor shall the buyer 
roperty without the written consent of the Re-juvin Violet Ray Company. 

. . ,—when^ue or failure to comply with any of the covenants or agreements herein contained shall 
wor a forfeitufeof all buyeNf righj4 in or to said property or any moneys which may have been paid hereunder, it being 
< xpress y understood^ that all(/Vioney so paid shall be for the rental of said personal property. 

I he /fouler Wreby/l greey'that in the event of any repair* being necessary within one year from the date of this con- 
ur >* yud/Gener^lor to the office of the Rc-juvin Violet Ray Company for repairs. 

/VMct Ray Company shall not be hound by any representations or agreements not contained herein, 
this contract. 


$4.50 will be allowed. 

Said personal propi 
fully paid for, but at the bi 
Said personal propi 
transfer possession of said 
Default in any'paynii 


tract, he will r 
The Re 
Time is th 


Acceptetkfpr \he 

RE-JUVIN VIOLET RAY CO. 


By 


Sal. 
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This Book 

is compiled from reliable 
information. Tbe statements 
contained herein are con¬ 
servative and based on tbe 
highest authorities. 


THE VIOLET RAY 

Is not claimed to be a cure- 
all, but its action is stjstemic 
as well as local and there¬ 
fore it is benehcal in a wide 
range of diseases. 

Renulife Electric Co. 

64 Floor Marcpette Bldg. 
Detroit, Micklgan 





r 



Health—A Priceless Asset 


To say health is priceless may seem an over-estimate 
of its value to those who have never felt its lack. But let 
health be once lost and even the most miserly would Rive 
the wealth of kings, if they had it. to recover this pre¬ 
cious thing. *■ 

Fortunately, wc arc living in the day of modem 
science—that wonder-working hand-maid of nature 
and our lot. no matter how hard, holds bright hope of 
relief as compared to the darkness and suffering of the 
days of old. 

It is now w'cll known that nature herself, is a most 
wonderful physician. She welcomes, appreciates and 
responds quickly to any intelligent aid extended. 

A method of treatment therefore, which actually 
works with nature, assisting in re-establishing correct 
and normal relation between functions of the body and 
working toward that result without disturbing any 
sound and healthy conditions which already exist, 
and without causing harmful after-effects—is really 
the only safe road to the recovery of health. 

Drugs are far from ideal. So often their use leads 
only to disappointment—or worse. 

\\ c believe every person suffering from any ailment 
for which Violet Ray Treatment is recommended is 
entirely justified in expecting relief and permanent 
benefits from the use of our Renulife Violet Ray 
High Frequency Generators. These instruments 
render simple, safe and effective (even in the hands of 
the most inexperienced person), this great corrective 
agent. 

The mighty forces of electricity are harnessed in a 
health-giving administration, as pleasant and as safe 
as sunshine—yet powerfully effective. This scientific 
modification of electric current works always with 
nature, never in opposition. 

We believe that wc may be pardoned for taking pride 
in having designed and produced a Violet Ray appara¬ 
tus for self-treatment, procurable at a price within the 
reach of all—an instrument that makes possible per¬ 
sistent daily application. This continuous treatment, 
in many chronic cases, is more sure of results than less 
often applications which might be given by a specialist 
employing the most expensive apparatus. 

We are glad to have had a part in what we consider 
(and our opinion is confirmed by the statements of 
hundreds of appreciative people), a most valuable 
contribution to the general health, by having made 
available to people in their homes, this scientific, sen¬ 
sible and effective method of maintaining and regaining 
Pncclcss Health. 


Renulife Electric Company 


Originators and Manufacturers of 
Renulife Violet Ravj Generators 


Copyright I9|9 Rcnuli/c CUetdo Ca« Inc 
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High Frequency Violet Ray Simply Em, . 

High Frequency electric current h , pla,r >ed 
fenent effect on the human bodyThatrkT Cntir '«> dif 
•ng result produced by ordinary cr ^ e - 

shtxrk. pain nor muscular contnrho ? ' There is J?' 
qucncy application. This is due Hiflh f : rT 

has been made in the current b 'hid, 

a senes of special^ coils and othcr^S wh - 8 .! 1 trough 
the \ tolct Kay Generator. The same. W *“ c h ^ke un 
brought into the house for lighting^ t^V™™ th « l 
iscomplctclv modified, ig voCor^ 5h ^ 
reduced to a low measure, while the r 0m P cr agc l5 , 
is tremendously increased atxl or v wage 

exceedingly high. The result fc^lwu tion ra ^ 
applied to the human body our nerv« ^‘ S ■ CUrTcnt 
to the electric waves because of their erSr££ ,nsens >Hc 

The Physiological Action of Violet Ray 

syS^Sb SjfSSSS’ "* bl004 «™» 

relation, but the evidence ofits exisSS . "* h “ 

mg as the world's knowledge increases. Some have gor* 
so far as to declare that ■electricity is life " R 
• Frc ? uc ncy current—Violet Ray—works in 

Wlth 3l ? d IO the bcnefit of life cells. Wonderful 
demonstranons have recently been made show,ng that 

fhiTfnr 6 A'° n rC 5 P° nds ln an astonishing manner to 
this force. Gardens have been charged with High Frc- 
current, causing the germinating life in the 
seed to spnng up with a rapidity of growth and luxu¬ 
riant development most remarkable. Processes for the 
employment of High Frequency in plant culture are 
n°w perfected for commercial use. 

, Tn c physiological action of Violet Ray applied 
through the glass vacuum electrode may be summarised 
Benefits all nutritive processes; the oxygena¬ 
tion of blood and tissue and increased elimina¬ 
tion. i o these primary results is attributed the great 
potency of the V iolet Ray as an agent for relieving and 
eradicating human ills and restoring normal, healthy 
functioning of disordered parts. 

Iherc is no painful sensation produced when the 
vacuum tube is held firmly in the hand or directly in 
contact with the skin of the body. Some heat is notice¬ 
able. When removing the tube away from the point 
of contact a stimulating spark is produced. 

Summary of Vacuum Tube Effects 

1. Increase blood supply to a given area. 

2. Increase oxygen in the blood. 

3. Increase elimination of waste products 

4 Increase bodily heat without a corresponding rue in tem¬ 
perature. 

f. Locally germicidal. . 

6. Mild sparks stimulate or soothe according to lengtn 
character of application 

7. Strong sparks arc caustic. 

8. _Soarks to the spine increase the arterial tension. 17 * 

These effects while essentially local, ore not necessarily tr># 

current traverses the body in all directions from in< point- 

but is. of course, most intense and pronounced at tnc on 
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Violet Ray High Frequency for 
Following Ailments 


AhKOKS 

Anemia 

Asthma 

Arteriosclerosis 

Baldness 

Blackheads 

Brain I 'm 

Bronchitis 

Bunions 

Bruises 

Catairh 

Circulatory Disorders 
Colds 
Chilblains 
Dandruff 
Deafness and Ear 
Diseases 


Eczema Obesity 

Enlarged Prostate Pain in Abdomen and 

Facial Neuralgia Chest 

Falling Hair Paralysis 

Femolc Complaint Piles 

Goitre Pimples 

Gout Pyorrhea 

Hemorrhoids Rheumatism 

I lay Fever Scars 

Infantile Paralysis Sciatica 

Insomnia Skin Diseases 

Lameness Sore Throat and throat 

Locomotoi Ataxia dtvsae* 

Lumbago Sprains 

Nervous Affections Toothache 
Neuralgia Weak Eyes 

Neuritis Wrinkles 

Warts and Moles 


Made Safe for Home Treatment 

The Rcnulife Violet Ray High Frequency Gene¬ 
rator is so designed that anyone may take treatments 
right in his or her own home for any of the above dis¬ 
eases. with the aid of our charts and directions, which 
are written by experts. 

It is absolutely harmless and may be used upon the 
most delicate invalid or child w ithout the least fear of 
injury. It is impossible to obtain a shock and there 
can be no possible harmful results. 


Most Compact and Convenient 

The Rcnulife Generators are the most compact, 
efficient and lowest priced Violet Ray generators on 
the market. They deliver a current of exceedingly 
high voltage and frequency, so necessary in electrical 
treatments. The length and strength of spark or strength 
of current is controlled by a convenient knob placed on 
top of the generator. 

Rcnulife generators are so designed that the operator 
docs not have to carry' the entire weight of the instru¬ 
ment in the hand when giving or taking treatments, as 
the handle is separate from the case of generator. This 
handle is light in W'eight and treatment may be given 
by a small child: there is absolutely no fear of a shock 
or disagreeable spark. 

As will be seen by the illustrations the generators arc 
very handsome in appearance. They are a most valu¬ 
able addition to any home and will deliver the currents 
necessary for all classes of work. 


Improved and Patented Features 

Embodied in Rcnulife Generators arc several im¬ 
proved features of construction affording added sim¬ 
plicity, convenience, durability and effectiveness to 
our instruments. 'lire advantages of these patented 
features arc not available with any other generators 
on the market. 
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Some Uses of Renulife Violet Ray 

We do not attempt in this booklet to give full -.pc-ifi 
directions for applying the Violet Ray treatment, 
brief!v describe some of the many uses. The treatment 
chart and directions for operating accompanying each 
instrument takes u P in detail just how to accomplish 
bc't results in treating each of the ailments enumerated 


Rheumatism 

Rheumatism of whatever kind is almost sure of ccr 
tain relief by treatment with the Renulife Generator 
This may sound unreasonable to those who have suf 

fered the tortures of rheuma¬ 
tism. but it is true. We have 
known instances where after 
a single treatment of the 
Renulife Generator a suf¬ 
ferer has walked out and for¬ 
gotten the cane with which 
he hobbled into the office 
A thorough treatment has 
never been known not to 
give relief and in some eases 
even,' trace of the disease has 
disappeared in a very few 
treatments. 

In a few moments the in¬ 
flammation is taken out and 
the pain relieved. In severe eases which have been 
dragging along for years a scries of treatments is gen¬ 
erally required. 

Neuritis 

Neuritis is an inflamed condition of the nerves, the 
pain simulating the pain of Rheumatism or Neuralgia. 
Any nerve may be involved. Brachial Neuritis is a 
common form. One high authority has stated that 
no matter what nerve is involved, the High Frequency 
current is curative in all eases. 



Lumbago 



ITiis is a disease which grips 
you in the small of the back- 
It is in reality rheumatism of 
the back. No matter how 
severe the pain the Renulife 
Generator will give relief in 
the very first treatment and 
normal conditions completely 
restored. 

You apply through y°° r 
clothing togetthe stimulating 
effect that brings circulation 
quickly to the part causing 
discomfort. 












Neuralgia 


Thc ,° u, dcn . n 'V°r, of ncura, R ia : "The cry of a starved 
nerve for blood holds to the present dm . and the High 
Frequency V.olet Ray current »,|| certainly supply 
this want. Starved nerve" implies that the nutrition 
fed to the nerves through the blood is below n < rmal 
By using the Violet Ray current the oxygen and nutri¬ 
tion in the blood arc increased and the nerves arc 
nourished ond restored to normal. 


Sciatica 

Sciatica is in reality simply neuralgia of the Sciatic 
nerves. The same thing can be said of sciatica as of 
neuralgia or neuritis. In a few treatments the irritated 
nerves arc soothed and the pain disappears like magic. 

Statements of Renulife Users 

Headache and Nerve.— Received a Model K Generator and I 
am very pleased with it. My headache left me aad my nerves are 
much quieter. 

Rheumatism Beaten— A few yearn :uto I wra* a sufferer of the 
same ailment. Rheumatism, and I was cured with one of your out¬ 
fits, so you see 1 have great confidence in them. 

Walked Out Well—Have just relieved one of our friends of 
Sciatic Rheumatism: walked in a cripple, walked out aa well as 
any one else. 

Returned to Health —Your Generators are all that you claim 
them to be and then some. I have proven that to my neighbors 
by curing my wife from rheumatism. Three months ago she could 
not walk ami hail to be carried, today she docs all of her housework 
and shopping—thanks to your Generators. 

Rheumatism Conqueror— Treated another gentleman for 
Rheumatism today, with good results. Had been home from work 
for three weeks. Tho other case was seven weeks: with five treat¬ 
ments they are doing fine, hnve no more pain and can do their work. 

One we had was of four months' standing; one treatment seems to 
have fixed this case alright. 

Good Results —Received Generator and have liad good results 
from it for backache and rheumatism. 

For Sciatica— In regard to Model E Generator which 1 have used 
for eight treatments for Sciatica, 1 am more than pleased with it. 
Received more relief in this short time than I have from anything 
else in tho last eighteen months, doping myself with many other 
patent medicines and liniments. 



Nervous Diseases 


The Renulife Generator does to the nerves just 
what the name implies. It re¬ 
news the life of the nerves. 

By treating the spinal column 
with High Frequency Violet 
Ray current the entire sym¬ 
pathetic nervous system is 
given a cellular massage which 
can only be obtained by this 
method of treatment by elec¬ 
tricity. The most severe cases 
of Insomnia. Brain Fag. Neu¬ 
rasthenia or Nervous Break¬ 
down yield in a remarkably 
short time to this wonder!ul 
little agent which is within the 
reach of every one: namely the 
Renulife Generator. 
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Headaches 







i rcaimcnt with the p 
life Generators will in nin " U ’ 
nmc out of one hundred 
Rive instant relief. 

The Violet R ay stimulate, 
the circulation, enables the blood 
to throw off the poisons which 
arc at the root of the disturb¬ 
ance. and improves the general 
physical condition, so the head¬ 
ache is automatically relieved. 


Where Headaches Occur 

Headaches at A or B are con¬ 
gestive or frontal Eye trouble, 
or frontal sinus or nasal disease 
may cause the ache at A. Also 
such pain may come from dis¬ 
ordered stomach. A-B. from 
constipation. C. anemia or blad¬ 
der disease. D. E. from disorders 
of middle ear. or of throat, eyes 
or teeth. E. nervousness, spinal 
irritation or female trouble. 



Paralysis 


Paralysis is merely a symptom of certain forms ^ 
injury which causes the complete or partial lossofmct 
(unction of the muscle fiber. Excellent rcsuto£ 
obtained by the application o( High 
rent. The more obstinate eases may requi 
treatments to attain the best results. 


Goitre 



Excellent results 
recorded in ^ ''“^ncy 

££ £ t\z~ZZ 

dls.solvcaod absorb an)S"> 

they have had ^ not 

cases of R ol ^f u Treat- 

yield to the Violet R«> 

ment. .rode 

The external the 

is so shaped os to fit art*® 10 
throat. 
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Constipation 

Constipation has been called the mother of diseases 
Certainly it is responsible for more ills than most people 
suspect. Nervousness. Headache. Backache. Pimples on 
the Face, and a host of other ailments can be traced 
directly to constipation. 

Treatments of the abdomen with the Violet Ray Gen¬ 
erator stimulate the bowels to do their intended work 
and there is no unnatural process whatever. You will 
notice results very quickly when you begin to apply the 

Renulife Generator. 

Indigestion 

Everyone knows the pangs of indigestion, the burn¬ 
ing, aching, scalding pain we call heartburn. 

By the application of the Violet Ray current the 
pain and discomfort arc removed, the flow of gastric 
juices is promoted and the natural action of the stom¬ 
ach or bowel is stimulated and assisted. 

Eczema and Skin Diseases 

Those suffering with Eczema and Skin Diseases have 
long given up hope of curing themselves of their dread 
ailment by means of salves, ointments, etc., as they do 
nothing more than soothe for the time being. High Fre¬ 
quency Electricity is recommended by Physicians and 
used bv Specialists as the only relief for these diseases 
of the skin. 


Statement of Renulife User 

I had a stroke of paralysis two years aao ami spent thousands 
of dollars seeking a cure but without results. In fact I have 
derived more benefit from your Violet Kays in three weeks than 
all other treatments combined. I feel almost certain of a com¬ 
plete cure. My arm and hand are as good as ever and I can walk 
comfortably ami without a cane. 1 am feeling fine in every way. 
Three weeks ag > I was ready for the junk pile. 1 cannot express 
sufficient thanks to you for my wonderful improvement. Any 
service I might fender you. kimily advise as it will be a pleasure 
to me. 


Catarrhal Deafness 


In deafness resulting from 
catarrh the application of High 
Frequency current will yield 
remarkable results when applied 
directly in the car by means of 
our car electrode. In a few 
treatments the ringing in the 
cars, which almost without ex¬ 
ception accompanies t he deafness 
caused by catarrh, will in most 
eases stop and in continued 
treatments the hearing will be 
bettered to a great extent. 

The warmth from electrode is 
pleasant, while the high fre¬ 
quency current overcomes the 
congestion. 
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Prostntic Diseases 

The results following the Violet R ny High F 
quency treatment of nil forms of prostatic disc uc 
c\traordinar>’; physicians report 90 per cent cur« r ' 
all cases with no cases in which very perceptible : 
provement was not recorded. Irn * 

Warts and Moles 

No longer need you have that feeling of discomfort 
the presence of others bv the fact that your hands 
face are covered with ugly looking wartsor moles. TreaP 
ment with the Renulife Generator removes them 
and leaves no scar. 


Anemia and Poor Circulation 

The primary action of High Frequency Violet R av 
Electricity as generated by the Renulife Generator 
is to increase the circulation of the blood; when the 
vacuum electrodes are applied, there is soon produced 
a redness or hyperemia with all the resultant benefits 
of nutrition. 

It is this building up of the circulation which is so 
extremely beneficial in all cases of Anemia. Chlorisis. 
Arteriosclerosis, etc. 

Besides the increased circulation we also have by 
actual count an increased number of white blood cor¬ 
puscles. which are the most active agents in destroying 
all disease germs which threaten us with all forms of 
disease. 


Statements of Renulife Users 


M. D. Having Great Success—I am having great suecesi in 

the treatment of weak eyes. 

Eyes Improving — I have had the machine one week and am 

well pleased with it and my eyes are improving. 




Weak Eyes 



Ray High Frequency Electricity 

will leave a pleasant. delighU • 
restful, sensation in the eyes. . 
cases of weakening of the Opt* 

nerves, inflammation or e>e strain 

arc benefited in a remark®* 
short time so that the UM - r 


The first treatment of Violet 


restful, sensation in 


nerves, inflammation ... 

arc benefited in a remark®* 
short time so that the UM - r , 

the Renulife Generator ret-* 1 


remarkably 


it as a thing of magic. 



in the parts treated. 
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Scalp and Hair Treatment 


Practically every disease of the scalp, such as Dan¬ 
druff. Itching Scalp. Falling Hair. Grey Hair. etc., can 
be traced directly to the improper circulation of the 
blood flowing through the scalp. 

If we were to starve ourselves we could not live; con¬ 
sequently when the blood carrying the Oxygen and 
nutrition to the scalp becomes clogged or congested, 
the scalp docs not receive its food. It is natural that 
it should die. This it actually does do and results in the 
above mentioned diseases. 

When the Violet Ray’ is applied to the scalp through 
the electrode, its primary' action is to increase the circu¬ 
lation of the blood. Besides increased circulation it 
increases the supply of Oxy gen or nutrition in the blood. 
Thus the parts which were slowly starving to death arc 
built up. nourished and restored to normal. 

Falling Hair. Dandruff and Itching Scalp arc re¬ 
lieved after a very' few treatments. Results arc manifest 
right after the first treatment. The hair takes on a life¬ 
like. glossy appearance. Dandruff and Falling Hair 
cease and there is no more unpleasant itching. It takes 
longer to restore the natural color to Grey Hair, but a 
little persistence will do it and many of the testimonials 
on file at our office from users in every part of the 
country testify as to the wonderful results obtained in 
treating diseases of the scalp. 

The rake comb electrode No. 2. is for scalp treat¬ 
ment. 


Statements of Renulife Users 



malic finger joint#. 


Impro 

nod frxi .. _ ___ 

my beortl and improved my hair considerably. 



for scalp afflictions 


Treat yourself 


and quality of 
your hair 


or to improve 
the health 











Beauty 



The largest and best known Beauty Parlors with 
...nnehes in even,' large city in the United States has> 
adopted the Violet Kay as essential equipment. 

Our Renulife Violet Ray Generators designed for 
self treatments, virtually bring to your home all thr 
advantages of the modern bcautv 

shop. In fact you arc enabled to 

effect even more granting re 
suits than arc possible through 
an occasional treatment at the 
hands of an expert because daily 
you may make use of this won' 
derful agency which works with 
Nature to refresh and restore. 

The Violet Ray is applied 
through the surface electrode as 
a massage. When the Face 
j Chin. Neck and Bust arc treated 
with the Violet Ray, the blood 
is brought to the surface, the 
soft muscles arc gcntlv mas¬ 
saged. the lines fill out. the 
w rinkles disappear, and the bloom of Health is renew ed 
The Violet Ray treatment is delightfully pleasant 
and is the most effective method ever discovered to 
retain a youthful appearance and to gain Beauty. It 
will remove blemishes, warts, moles, wrinkles, crows’ 
feet, pouches under the eyes, blackheads and sagging 
lines of the face and chin. A single treatment will con¬ 
vince you that it is a crime against yourself to be with¬ 
out a Renulife Generator when all marks and lines 
can be so quickly removed. 

Besides the treatment directly to face with surface 
electrode, which treatment you can readily give your¬ 
self. you will find it very' beneficial to hold in hand 
general electrode or preferably the metal electrode, 
while another person massages your face with the 
hands. This draws the stimulating sparks to the sur¬ 
face thus massaged. 

A Statement of 
Renulife User 

Warts, 
Moles, Etc. 

I bought 
two of your 
machines, 
sold one and 
used one. In 
some cases I 
have used it 
for massap¬ 
ing and for 

removing 
warts, moles 
ft. and some 

birth marks 
Rj and none 
have ever 
come bade 
Ihe Comb 
Electrode * 

n wonder for 
dandruff. 
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Location of Vital Organs 



7. Neck and Throat. 

8. Lungs. 

9. Heart. 

10. Stomach. 


11. Spleen. 

12. Kidneys 

13. Bowels. 

14. Liver. 

15. Loins. 


Violet Ray applied at these vital scats is effective in 
restoring normal functioning. 


How Violet Ray Benefits 


The Violet Ray is a thorough treatment , the irresist- 
blc. revitalizing powers of the Violet Ray being earned 
it once to everv nerve cell, fiber and part of the body, 
ven the heart is saturated. It increases the oxygen 
n the blood, enriching and purifying it. and giving 
iddcd vitality and strength and so eliminates thc 
■oisonous waste products to which much discasetsd 
It exercises without effort or the weakening waste of 
ncr?v The Violet Ray reaches and treats the cause 
if the diseases whether known or not and so strikes at 
the verv root of the disturbance. 



The Renulife Violet Ray High Frequency cur- 

nt produces a cellular massage 

*contraction of muscles the 

c stimulated bv the oscillation of the elcctnc 

irrent. This causes a niarked 

itrition and general health. The 

mfined to the local area or part but is consti 

itional in results. 


Treat through 
Clothing 
to produce the 
Stimulating 
Spark 
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Electricity and Life 

From the EIcctr'ral Experimenter. May. 1917. 

The Construction c f High Frequency Apparatus for 
Medical and Lecture Use. 

By Frederick Finch Strong. M. D. 

Lecturer on Electro-Therapeutics. Tufts 
Medical School. Boston. 


In the March number of the Electrical Experimenter 
the author pointed out that high frequency currents, 
when properly tuned, acted as "Vital Boosters." in¬ 
creasing all the functions of the body and helping it to 
resist and throw off disease. This vitalizing effect is 
not due to the mere liberation of heat in the tissues, for 
it is produced by the very high voltage ("Tesla") cur¬ 
rents as well as by the heavy amperage ("D'Arsonval") 
currents from which the thermic effects arc usually 
obtained. 


When the writer demonstrated the first therapeutic 
Tesla Coil and the first Vacuum Electrode—(in 189t> 
before a Boston Medical Society)—and suggested that 
the method was destined to come into general use as a 
vitalizing agent, he was laughed at by his colleafpes. 
yet today there is scarcely a well-equipped physician's 
office in this country or in Europe that docs not contain 
some form of therapeutic high frequency apparatus 
Even the barber shops of the present time have their 
small "Violet Ray" outfits: and they arc not by any 
means "fakes" for they produce real results, such as 
the relief of headache, neuralgia, skin diseases, ct cetera. 


Unlike many other forms of electricity, these currents 
may be administered to patients with perfect safety. 
In twenty years' experience in Elcctro-Thcrapcutics 
the author has never known of harmful results from the 
use of Tesla currents applied through a vacuum elec¬ 
trode. The writer is a firm believer in the use of the 
Tesla currents in the home—if each member ot the 
family could receive ten-minute daily treatments from a 
small'high frequency apparatus, the general standard 
of health would be greatly increased. This has been 
demonstrated in hundreds of cases. 

The author has interviewed a number of more promi¬ 
nent authorities on medical electricity and thev agree 
as to the vitalizing effects resulting from the daily high 
frequency treatments. 


There is no quackery or uncer¬ 
tainty about the High Frequency 
current. It is not claimed to be a 
"cure-all." Its effects arc system¬ 
atic as well as local, and therefore 
it treats fundamentally. A thorough 
cell massage is given w r ith a health¬ 
ful. stimulating effect. It is a potent 
aid in restoring to normal the phy¬ 
sical condition that may have been 
impaired from most any cause. The 
results obtained are almost univer¬ 
sally beneficial and never harmful. 
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Oronc as a Therapeutic Agent 

(Quoted from Hith Authorities) 

"Oronc nets ns n powerful antisep¬ 
tic with diseased mucous surfaces, con¬ 
sequently its beneficial action is quick¬ 
ly apparent in the treatment of bron¬ 
chial and laryngeal affections, catarrh 
hav fever and all diseases of the rev 
piratory organs. When inhaled it hav 
tens the oxidation of the blood, in¬ 
creases the red blood corpuscles, and 
by Producing a feeling of well being 
in the patient is of the greatest value 
in neurasthenia, melancholia, hysteria, 
psychologic impotence and other 
neuroses. ’ 

CHAS. S. NEISWANGER. M D. 

"Indications. In one sense of the 
word, since oxygen is so essential, it 
might easily be claimed that oronc 
was indicated in any bodily ailment, 
and 1 am of the opinion that its in¬ 
halation would be beneficial to the 
extent that pure air would be desir¬ 
able. but there arc some diseases in 
which it is of particular benefit. Among 
these arc anemia: nil diseases of the 
respiratory organs, including tubercu¬ 
losis: infectious diseases: and all condi¬ 
tions where there is imperfect oxidation 
and impaired nutrition. An oronc 
The gla« oronc gen- spray has been demonstrated to be 
cnnor tits handleofany healing in all forms of ulcers, etc. 

of our models: furnishes 

oeone foe mhaUn* NOBLE M. EBERHART. M. D.. 

yM0 - Ph. D.. D. C. L. 


Physiological Action 

Oronc increases the oxygenation of the blood and 
tissues, increasing oxyhemoglobin and also increasing 
the number of red blood corpuscles. It is claimed 

that a decrease in white 
blood corpuscles is pro¬ 
duced if they ore above 
normal. Ger.ns arc de¬ 
stroyed by it and it has 
been shown capable of so 
thoroughly disinfecting 
sewage that the filtered 
water was pronounced 
suitable for drinking pur¬ 
poses. It is distinctly de¬ 
odorant. 

Dr. J. T. Gibson says in 
Advanced Therapeutics: 
"In advanced cases with 
cavities and much ex¬ 
pectoration. I think there 
is no meuns of so much 
use as inhalation of o:ofi e. 
It empties the lungs o* 
detritus and pus. revivify¬ 
ing the blood, disinfecting 
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Physiological Action—Continued 

the parts of the lungs reached, and after the first irrita¬ 
tion of its use has passed off. there is nothing that gives 
the lungs the sense of rest and quiet as docs this agent. 

I have seen the quantity of sputum lessened to a most 
remarkable degree, and fever disappear, and all 
symptoms improve by the use of ozone inhalations." 

Anemia and Chlorosis 

In a paper read before the American Pediatric Society, 
Boston. Dr. A. Caillc reports the favorable influence of 
ozone in a number of cases of chlorosis and anemia as 
■ well as other diseases, and in his conclusion, says: "In 

chlorosis and anemia, ozone inhalations arc exceedingly 
valuable from a therapeutical standpoint, and give 
better and prompter results than any other form of 
I medication." 

Ozone From the Renulife Generator 

Ozone is simply a concentrated form of Oxygen. 
Without Oxygen we cannot live. When we breathe we 
fill the lungs full of pure air or oxygen. This oxygen 
passes through the walls of the lungs, at the same 
time passing through and purifying the blood, which is 
flowing through the walls of the lungs and which comes 
there from every part of the body to be purified. 

It is the lack of pure air to purify our blood that 
causes us to be overcome with disease. Being cooped 
up in an office or factory all day long is responsible 
for most of our diseases and particularly diseases of 
the respiratory organs. 

The Renulife Ozone Generators deliver Ozone 
in large quantities for inhalation purposes. The Ozone 
penetrates every cell in the lungs, purifying the bloody 
destroying disease germs and soothing the inflamed 
tissues. For Asthma. Catarrh. Hay Fever. Coughs. 
Colds. Bronchitis. Tuberculosis, etc., there is no better 
treatment known. 

Our Ozone inhaler attachment No. 25 is designed 
so as to fit the handle of any of our Generators. 1 he 
High Frequency current conducted through this 
attachment creates ozone in quantities, confines it and 
filters it through an oil so that one may inhale it with 
maximum bene¬ 
fits. 

In our Type 
C instrument an 
Ozone Gener¬ 
ator of very effi¬ 
cient design has 
been built right 
in the case. This 
is equipped with 
a mask fitting 
over the mouth 
and nostrils for 
I. inhalation pur¬ 

poses. 


IS 

V - ^ 
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KEEP WELL 




Renulife Violet Ray Generators, Most 
Efficient, Compact, Durable— 

Lowest Priced 


I he hundreds of testimonials we arc receiving from 
satisfied users prove to us conclusively that wc have 
achieved our aim; that of placing within the reach of 
everyone the means of renewing or restoring the Health 
to normal. T o date the greatest drawhack has been the 
enormous cost of the instruments, making treatments 
only possible for those who could afford to spend a small 
fortune in renewing their Health. Hospitals and 
Specialists have used large instruments for years, being 
forced to charge large payments for their treatments. 
In placing our generators on the market, we have placed 
the most efficient health builder known to science at a 
price that is within the reach of everyone. 


i 


lb 
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AT HOME 

In this booklet wc touch bric/ly on some of the uses 
of Renulife Generators. Directions for applying in 
treatment for various ailments listed arc given in detail 
in the treatment chart, and directions for use. accom¬ 
panying each generator. 


Abbreviated Treatment Chart, Using 

Electrode No. 1 

Rheumatism: Treat area of pain through thin layer 
of clothing, also apply to 11-12. 26-27. 

Headache: Apply to 2. 3. 1. 20. 21.23. 11-12. 

Insomnia: Apply to 11-12. 26-27. down spine from 
nap of neck to 25. also apply to bottom of feet 17. 

Neuralgia of the Face: Apply to cheeks, front of 
car. and cords of neck. 

Indigestion: Treat 12-11. 10.20.23-25. 

Constipation: Treat 13-13. 14-14. 12-11. 

Nervousness: Treat area at 19. also up and down 
spine from 19 to 29. Treat IS-I8. also treat abdomi¬ 
nal region 13.14.12.11. also upper amis and shoulders 
6-9. also lower limbs. 31. 17. 

Deafness: Treat all around back and front of car. also 
internal car with electrode No. 21. 

Dandruff, Falling Hair, Gray Hair, and Scalp Ail¬ 
ments: Electrode No. 1 may be used, but rake 
comb electrode No. 2 preferred. Cover entire scalp at 
least once a day. eight-minute treatments. 

Complexion: In addition to applying to face and 
neck, treat for improved indigestion in area 12-11. 

To Strengthen Lungs and Develop Chest: Thor¬ 
oughly cover area 5-8.5-7. alsoarca 21-22. 21-24. hold¬ 
ing up chest and breathing deeply during treatment. 
ozone inhalation from ozone generator Is very de¬ 
sirable. 
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The Statements of Renulife Users 
published in this book arc taken from letters 
written to us. They are the unsolicited 
expressions of people made w ithout intent 
of giving public testimony. Original letters 
in our file. 


Best Ever 

1 think It I* one of the best little machine* that was CVC r tr»- 
vented. 

Like Charm 

A neighbor My was suffering from lumbago and could not move 
and my wife brought over the Generator and in less than ten minutes 
the lady was grcatlv relieved. The Generator worked like a charm 
The news spread about. 

Appreciate It 

At my birth I was token with instruments, and a nerve in my 
face was injured so that when 1 laughed my mouth was crooked 
Since 1 used your machine, my mouth no longer looks that way 
when I laugh It has helped the nerve in some way. and I am 
pleased about it. 

My friend, too. finds she sleeps now. whereas before she never 
slept more than three hours all night. She is much pleased with her 
machine. 


Beats All 

Your Generator is just the thing for me. That tired feeling has 
left me and I feel like myself again. You sold one to my son. Emet. 
and I’m surprised what it is doing for me Beats all dope 1 took 
and 1 can tell you I took some in my lifetime. 

As Represented 

I received my Violet Ray Generator over two weeks ago. and 
found it in pcrtcct condition, and am satisfied with it. ] must 
also state that Model E is as good as it Iras been represented by 
your catalog. 

Instant Relief 

Obtained almost Instant relief for my hay fever. 

Nervousness 

I received your Model "E" Generator in good condition, and am 
very much pleased with it. It has relieved me of the nervousness 
and eiro it has helped me a great deal in using it for the treatment ol 
rheumatism. I am very much pleased with your Violet Ray 
Generator, and although having used it but a short time, feel sure 
it has already done some good 

For Eyes 

1 have had the machine one week and am well pleased with it, 
and my eyes ore improving. 

Cures Neuritis; Relieved Throat 

I wish to advise you that after using one of your Renulife Violet 
Roy Generators for a short time that I am completely cured ol 
Neuritis It has also assisted wonderfully In relieving my throat 
before singing 

Cutiirrhul Deafness and Ringing in the Ears 

I had a catarrhal conditinn in one ear that caused a m-innc 
or ringing sound and have had lour or five treatments witn me 
car tunc, with very great benefit. 


(C) Jeff Behary 2019 


20 





ViolitW 


For Singers 

After taking one treatment fmm your Rmrrntor on my throat 
found immediate relief and was able to work 

Nervous Breakdown 

1 am taking this meant to infoemvou what n wonderful Instru¬ 
ment you arc offering the public The following lit an experience 
I had with o cute of nervous breakdown and fainting. 

In less than one minute this lady was remarking how good she was 
feeling ond in twenty minute* looked as if nothing had happened, 
in fact said she felt better than site had for some time. I believe 
It would be a lavor to inform the public of this experience and 
should convince any skeptical persons os to the merits of this 
machine 

Varicose Veins 

I have had some experience w ith a Violet Rnv machine » treat¬ 
ment for Varicose Veins nixl worked wonderfully. 


Dandruff, Falling Hair 

After using your Violet Ray for a short time 1 w ish to tell you 
that it has completely cured me of fatting hair ond dandruff. Sly 
w,fc. who has suffered with headaches for year*, has also been cured. 

All We Say of It 

I received O K. the Model E generator. I am using it and find 
it all you say of it. 

General Breakdown 

I was feeling sick all the time and I bought one of your gen¬ 
erators. I used it about one week and l was cured. 

Pyorrhea 

Noting the cure of "Pyorrhea" with your home treatment 
•'Violet Rays" led me to give your treatment u trial. I am I rank 
to state that the applications made thus far show- a rapid improve¬ 
ment. I was annoyed by the format mo ot pus sac* on my gurus 
presumably from decayed teeth. The treatment is mild and pleas¬ 
ant arid common sense would ns in my ease warrant the application 
which has made the expenditure profitable in that particular cure 
l am sure at profmble results in other directions. 

Rush It 

I used this machine on a musician one time and he sacs order 
me one and order it quick." so you see my rush. 

Feeling Better 

Will say we seem to be feeling much belter after using it. 


One taJv here had • double goitre 
vjcccWully. 


Goitre Treated 

for which she has been treated 

Physician's Advice 


Every house should have a Rertulife Violet R»> iW 1 u a . 
General or for the treatment if the .simpler n ' !rT *T?'' m „ v HenJ-i 

Nninin Sner'TKroot. Krroel* *n Ne» k < « . 

ache. Stiff Neck. Muscular, Soreness. Rheumatism. 

In short, pain of all kinds. Cmwing pains in^ChlldrCTVOCCUpaooo 
pains, and fatigue. A good thing la ap ply till the I 
then ask foe further Instructions Rot removcccihjlo*dN.l r pays 
and ornaments containing It. also metal s ar c be* rt-ult' 

apply the Violet Ray High brcc«uency current, and expect re c 
if it is a Rcnullfc Generator ‘ ‘ 
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For that Tired, Worn Out, Run 
Down Feeling 

These strenuous days make heavy drafts on 
store of nervous energy. When in full vigor, we with 
stand these debility effects and come back daily w ith 
strength renewed by nature. 

Some constitutions will stand twice the abuv: that 
others will, but excess persisted in will break down th< 
most perfect human structures. You notice a le^n 
ing of your animal spirit: you realize that there is 
limit to your capacity for endurance: your appetite 
not so healthy: your back aches; you have dizzy spell; 
when you stoop; you have pains in your chest arx 
shoulders: spots float before your eyes: your food do 
not digest: your bowels arc irregular; you do not g™ 
rcst from your sleep, but awaken tired; vou are dull 
and without your old ambition; your vital force i< 
low—in fact you arc breaking down. Youth is givi 
away to the ravage of wrong living. 

Fortunately taken in time nature will repair t 
damage, if you give her the right aid. 

Get your blood circulating properly again. Tone an< 
restore the quality of the blood, tissues and nerve; 
With a Renulife Violet Ray you can stimulate an 
revitalize your entire system, re-establish circulatior 
set ail the vital functions in healthy, robust action. 

To those who have wasted the vivacious energy o 
youth by excessive high living and those who find tlx 
spark of vitality growing fainter, and to all those who 
feel that their vital forces arc slow of action and who 
lack the fire and ambition of youth, the Renulife 
Violet Ray is the greatest boon available—offers just 
the way to health and strength. 


Statement t of Renulife Uteri 

Certainly Plowd —Received your Generator Model "B " I nm 
certainly piqued with it. It does wonders. It is very handy 
carry around. 

A * n Expensive On* Wish to say that the Model 

h ** a very good little machine. I find the machine* in a» go<xl 
through clothing as a very expensivo machine from which 1 have 
been Hiking treatments. 

Better than Expected —Your Model **B“ arrived, aa did extra 
hketrodes, and have proven themselves far beyond my anticipa¬ 
tion. 

Much Benefit —I am receiving much benefit from it. 

Soothing Pain Reliever —I find it a soothing pain reliever. 

Better Than for Yeare —I have lifted generator for three weeks 
and can say 1 am feeling better than have been for years. 

Useful and Health Giving —Somrtime ago I bought one of your 
Renulife Violet Ray Generators, and I find it a very* useful and 
health-giving machine. 

A Little Wonder —I would not part with it for five times the price, 
if I could not get another one like it. It is sure a little wonder. 

Proud of It—Last week I received the little generator ami I am 
very proud and satisfied with it. I feel better since 1 used it. It is 
a wonderful huie instrument. 1 thank you very hearuly. 

Restored Health—Am glad to say that the little machine uhich 
I am using has truly restored my health into good condition. 1 
highly recommend it. 
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Designed Especially for 
Beauty Parlor Use 

Attractive White Ivory 
Finished Cabinet 



Beauty Parlor Model G 

This instrument has been especially designed for 
Beauty Parlor and Barber Shop use. It is made to 
withstand continued usage and is equipped with 
coils, etc., to deliver the current best adapted for hair, 
scalp, massage and facial treatments. 

The case is beautifully finished in white enamel with 
all metal parts nickeled. An extra length of connec¬ 
tor cord facilitates the movements of the operator 
in giving treatments. Size 6' x 4K" x 4#'. 

This handsome out/it complete with General 
Surface Electrode No. 1, Rake Comb Scalp Elec¬ 
trode No. 2 and Metal Saturator Electrode No. 3 
for indirect massage . $30.00 

Our Standard Generators are designed to operate 
on 100 to 120 volt, alternating or direct current. Gene¬ 
rators to operate on 32 volt lighting system or any 
voltage other than standard furnished at adJitiona 
charge of $2.50. 


Wonderful RmuIu—I am «riun* wonderful ><>Ur 

Generator, and it ii worth many timr# tb« pno** I £» 

Great Relief I here hod lirrel relief troroo r»in 
that him troubled roe for over twenty y*aro—*o «*} r cmay « 

the prw. of the Hub Frequency V.olel Boy- I ho" wmw 
two friend* adviiing them to try it. 

Very Satlafactory— Ilavin* umd one of your_Vjole ‘w d* 

'hie paet winter at Miami. I Lf/i.*! 1 dS| V nro think * 0 * < bn as one 

uk you to lend me eoroe I’lin Liita. aa I did 

with roc. 
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A Small Portable Outfit 
Built in a Carrying Case 



Model F 

This instrument is slightly stronger than the Model E 
and is built in a self-contained carrying case, seal-grain 
kcratol covered, velvet lined, with electrode clips in 
lid for earning four electrodes. There arc no exposed 
metal parts on instrument. 

It is a most convenient outfit for carrying about; 
handsome and efficient, size of case when closed 10' x 
4J£’ x 7'. Regularly equipped with No. 1 General 
Surface Electrode and No. 3 Metal Saturator Elec¬ 
trode. 

Price, complete at shown . . S30.00 

Our Standard Generators are designed to operate 
on 100 to 120 volt, alternating or direct current. Gen¬ 
erators to operate on 32 volt lighting system or any 
voltage other than standard furnished at additional 
charge of $2.50. 


Mod Relief—It ia giving me very satisfactory reeulte. end moot 
relief from pain of anything 1 have ever tried. 


Physician's Statement—I have been tiling one of your Violet 
Ray Generator* and have bad wonderful rwulta, and through tnr 
remit* one of my patient! ha* aaked me to »end for one of your 
Generator* that she might have one at ^ber disposal all the time 
She aaked me to *md for your model “IS.” 


Pleaded with Results — May *n 

good condition and am highly p 
from it* use. 


y that my Generator arrived in 
loaned with the results obtained 


Worlta Fine—I received the model “B" Generator O K. It ia a 
hue instrument, and work* fine. 


72 
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A Larger Portable with 
Carrying Case Separate 



Model A 

This instrument, delivers a current of exceptional 
high frequency and voltage, has increased condenser 
capacity. It is not made in self-contained case but 
separate carrying case is included as shown. 

Sire of instrument. 8' x 5 ' x 4#'. 

Size of case. 12' x 7' x 6'. 

The sides of the instrument arc covered with black 
seal grain keratol and top plate is of rich mahogany 
finish, all metal parts highly nickeled. 

Carrying case is fitted with leather handle - case 
entirely covered with black seal grain keratol and 
lined with purple velvet. Ample space is provided for 
cord and handle and lid is fitted with three electrode 
holders. 

Price of Model A complete with No. I General 
Electrode and No. 3 Metal Saturator Electrode 
and Carrying Cate . . . 537.SO 

Our Standard Generators arc designed to operate 
on 100 to 120 volt, alternating or direct current. Gen¬ 
erators to operate on 32 volt lighting system or any 
voltage other than standard, furnished at additional 
charge of $2.50. 


Help. Nerve*—I lun pi raxed with the Krovralur, and flint it a great 
benefit to my nerves, and health in general 

Find It a Wonder—I have tried the niarhine and 1 find it to he 
a wonder. 1 have ahuwn it to several of the friend* and neighbor* 
and they all rrm to like it. 

It ha* been worth the money already. 







Especially Suited 
for Dentists' Use 


Dental Model D 

Wc furnish a special Dental Generator designed to 
give a current of extremely high frequency, verv smooth 
in its action and giving no unpleasant result to the 
patient. High Frequency, as produced by our special 
Dental Model D. has great therapeutic value in Den¬ 
tistry. It is of particular value in the treatment of 
Abscesses. Pyorrnca. Alveolaris. Post-Operative pain, 
etc. Also used as a diagnostic agent for stimulating the 

Made sanitary and attractive with white enamel 
finish complete as shown with i\o. 1 Genera/ •Sur¬ 
face Electrode, and the full set of Insulated Dental 

Electrodes . 540 00 

Special Dental Electrodes 




$’.S0 
































Built in Self-Contained 
Carrying Case 





Model B 


A "hS cl ? f ctr,call >’ is similar to our Model 

V^ , u m sclf * co ntaincd carrying case of sub- 
stant la |. handsome construction. Case is covered with 

,.STY" b er ? to, \ and [ s f,ttcd »*h heavy nickeled 
comers and lock: lined with rich purple velvet The 

“P-tf beautifully polished mahogany finish. In 
the lid arc holders for five Electrodes. 

Sice of case 12 ' x 9 r x byi '. 


This outfit is of the highest quality throughout and 
represents maximum value in a portable High Fre¬ 
quency Generator. Used extensivciv by professional 
people as well as in the home. 


Price complete, a* ghown, including No. I Gen¬ 
eral Surface Electrode, No. 2 Rake Comb Scalp 
Electrode and No. 3 Metal Saturator Elec¬ 
trode . . .. $45.00 

Our standard Generators arc designed to operate on 
100 to 120 volt, alternating or direct current. Genera¬ 
tors to operate on 32 volt lighting systemoranv voltage 
other than standard furnished at additional charge of 
52.50. 
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A Most Complete Portable Violet Ray 
for Both Professional and Home Use 
Ozone Inhaler Built in 



Model C 

This model is sometimes called our Model DeLuxe. 

It is the utmost in Violet Ray outfits. It delivers two 
qualities of High Frequency Electricity and includes 
a seif-contained Ozone Generator of high efficiency. By 
means of a three-way switch conveniently placed on the 
highly polished mahogany finish plate a current may be 
selected for internal treatments which is of exceptional 
smoothness and produces exactly the correct amount 
of heat: or a current for external treatments mav he 
selected with no further adjustment of the controlling 
knob, or the current may be completely turned off 
the Violet Ray. and the Ozone Generator put into 
operation for inhalation purposes. This instrument is 
ideal for physicians or for anyone desiring the maximum 
in home treatments. Both qualities of High rrequcnc\ 
Violet Rav are adjustable from very mild to strong, tne 
range in both being very wide. The Ozone is generate 
in immense quantities and is filtered bv passing throug 
nine needle oil before being inhaled. All metal parts «. 
highly nickeled. 

Size of case 14 ' x 9 ' x 6K '.—lined with heavy purp e 
velvet and covered with black seal grain keratol. kb 
fitted with heavy carrying handle. heav\ ( 
nickel plated comers. 

Price complete as shown with No. 

Surface Electrode, No 3 Metal Saturator Ductal 

No. IS Eye Electrode. No. 7 Insulated Recta‘s 
Electrode. No. IS Condensor Electrode, one bo 
of Renulife High Frequency Liniment, one b 
of Pine Needle Oil for Ozone Generator and ^ 
copy of Dr. Eberhart’s High Frequency ejs.00 
1919 Edition . 

Our standard Generators ore 
on 100 to 120 volt, alternating or d<rect oirnm . 
crators to operate on 32 volt ^ S £ tC £d^on.l 
voltage other than standard furnished at aoai 

charge of $2.50. 
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For Homes Not Wired With 
Electric Current—Any model 
except "C" furnished to 
operate on Dry Cell Batteries 



Batter> r Generators 

Wc furnish any of our standard instruments with the 
exception of our Model C to operate on thirty ordinary 
dry cel! battenes. The dry cells may be purchased 
from any local dealer or garage by the user of the in¬ 
strument for a very' small outlay and are sufficient to 
operate any of these instruments for practically a vear 
with ordinary use. After this time they would’have to 
be replaced with new-dry cells. We furbish the instru¬ 
ment ready to attach to the dry cells and also furnish a 
muc print with each, showing how to connect the cells 
RCHcrator to obtain the best results. Instruments 
£ ic arc claimed to operate on six or eight dry cells 

\ C n P rovcn satisfactory and must be continuously 

rC u!!r With ncw cdls * 50 that wc have found this 
method not only more satisfactory to the buyer but 
muc cheaper to operate, and it also docs away with 
recharg'd 10000 ^ c h an K in S cells monthly or having them 

The current delivered by our battery models has the 
tratwj^ 0 ant * effidenc y as our regular models illus- 

r-F-l Cc ^ or Kcncrators, ready to attach to dry cell, 
above price of regular models. 


We do not furnish the 
Dry Cell Batteries. These must be 
provided by the purchaser 
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Increase 


I Our tmi.ran.jf 


-"" 1 a v.ourSC 

of Violet Ray Physical Culture 


The stimulating and eliminative effects of the Violet 
«av arc of inestimable benefit to the modern business or 
professional man who is cooped up in on office or store 
',11 dnv. and who has not the time for gymnastics or 
systematic physical culture activities. Sitting in a 
chair for hours at a time, his circulation becomes slug- 
the poisons arc not eliminated properly from his 
hodv and his nerve force is expended more rapidly than 
it is generated. A run-down, tired-out condition re¬ 
sults. which lowers his general working efficiency and 
w hich takes the edge off his normal mental alertness. 

Results Like Exercise 

The accepted remedy for this condition is exercise, 
fresh air. and bodily movement strenuous enough to 
5t art perspiration. The physical culturists tell him. 
and they arc right, that he should set apart a daily 
|->criod tokeephimself in condition, toget the blood (lowing 
through his veins, to stir the eliminative and other 
organs to action, and to get the vitalizing effects of 
physical exercise. The I ired Business Nlan" is con¬ 
vinced. and may for a time walk to the office, or start 
the dav with a short period of setting-up exercises, 
but he soon forgets his good resolutions and descends 
back to his former state. 

Additional Benefits 


The daily application of high-frequency electricity will 
accomplish all the beneficent results expected of exer¬ 
cise with the exception of biceps-building. The 
blood is sent coursing through the veins: the poisons in 
the blood arc eliminated, as chemical tests show: the 
nerves arc charged with energy': the organs arc made 
to function normally. ITe use of Violet Ray will 
assure abounding vitality', a feeling of well-being, and 
the reserve strength of ample nerve-force even more 
effectively than exercise. In addition to the well- 
understood effects enumerated above there is a further 
svstcmic effect for which we have as yet no adequate 
theory. We refer to the effect of electricity' on Iiie- 
cclls and all protoplasmic matter. Plants gcrminac 
much more rapidly and grow far more luxuriantly w i^n 
charged with high-frequency electricity, as tests a. 
government experiment stations show. 

A Detroit corporation has placed upon the ma 
high-frequency generator working on the same u 
mental principles as the REtfULIFE Viokt Ray 
Generator. It has been used successfully 
and in green-houses. The mysterious co pnec 
tween electricity and life-force which has be c „ u t . n 
strated in plant culture, is also clearly' evi .. 
human beings are brought within the influence 
frequency cutteme. Not Bra »„ 

The Violet Ray eves ail the 
CISC except actual brawn, and it does t 
quiring much time It is a boon fertile 
who has little taste for cut -and -d ned g . ^ niuc h 
Used after the morning s hath it will g c It 

more “Pep" than a viporous tub-downo..- 5 with 

will enable you to plunge into - investment 

Z r N us energy. It is -precious 
because it increases the \ p hvsical constitu- 

w or king equipment, namely your pn>sica 

t inn nrul ni»rviiU5 apparatus. 
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description of electrode 

USES AND PRICE LIST 

No. 1 Surface or General Body Electrode. 

suited for all exterior surface treatments. SI .00 

No. 2 Rake Comb Electrode, especially for 
scalp treatment. Falling Hair. Dandruff. Gray 

Hair... 2 25 

No. 3 Metal Electrode Held tightly in hand 
for systemic treatment—Nervousness. An¬ 
emia. etc.—also held by person while being 
given a hand massage of face or scalp by an¬ 
other person. 1.00 

No. 4 External Throat Electrode, specially 
designed to fit closely over neck, for Goitre. 

Tonsils. Double Chin, etc. 1.75 

No. 5 Internal Throat Insulated Electrode, 

particularlyforprofessionalu.se. 2 00 

No. 6 Internal Throat Plain Electrode, par¬ 
ticularly for professional use.. 1.25 

No. 7 Rectal Insulated Electrode, designed 

for treatment of prostatic trouble. 2.00 

No. 8 Rectal Plain Electrode, also for rectal 

and prostatic treatment, professional use. 1 25 

No. 9 Vaginal Insulated Electrode . . 2 00 

No. 10 Vaginal Plain Electrode. 1.25 

No. 11 Urethral Insulated Electrode, par¬ 
ticularly for professional use. 2.00 

No. 12 Urethral Plain Electrode, for pro¬ 
fessional use. L25 

No. 14 Fulguration Electrode, for cautenzing 

and removing blemishes, scars, warts, etc. 1.50 

No. 15 Spinal Electrode, best for spinal treat- 

ments. I " 

No. 16 Single Eye Electrode, made to fit over ^ 

eye. with lids closed. * 

No. 17 Double Eye Electrode, for treating 

both eves at the same time. . - w 

No. 18 Condenser Electrode, made with metal 
conductor within vacuum to concentrate cur¬ 
rent. producing strong, even flow. Best tor 
deep seated cases in place of No. 1 • 

No. 19 Cataphoric Electrode, for professional ^ ^ 

use... , 50 

No. 20 Spiral Electrode.. • ..j*' 

No. 21 Ear and Nasal Insulated Electrode, 
for internal ear treatment for deafness: also tor ^ ^ 

internal nose treatment.• .. 

No. 22 Ear Special Insulated Electrode, best ^ ^ 
suited for internal ear treatments— • • ■ ■ • • 

No. 23 Ear and Nasal Plain Eiectrode, for in¬ 
ternal treatment of nose and ear. tor pi j 25 

No °24 al ^Special Vaginal Electrode, 

perforations, generating purifying^ 2 75 

ally. Part icularly for inllummationi. 

No. 25 Ozone Generator, desenbed on a F q 5Q 

NTS*Renulife Tonic So.uro.or Electrode 
(pat. applied for), specially deMgned^ or 
tion treatment for tonic effects W|th 

receive shock no mat ter if user is in contact 2 .50 

grounded object. i jq 

No. 27 Special Pr r ~ 

Electrode* not £ uarv.^ -' M any pen*. 


it 
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A Working Manual of High 
Frequency Currents 

By Noble M. Eberhart. M. D. Ph D D C I » 
lessor and Head of Department of Phv’siolooie tu >- 
duties. Med Dept. Loyola University. ChlcL^ 3 ' 

tSth ^ t^cf , rcqucncy ,llinois School of Elect nv 

Just what the name implies, a working handbook 
telling how to use these currents No lenrthv^i 
cussions. no perplexing technicalities (no red 
l24pagc^o v Tr6° pages of illustrations. HandsoS 
bound. Price $3.00; postage 10 cents. 

High Frequency Liniment 

This preparation is manufactured by the Renulife 
Electric Co., especially for use in connection with 
electric treatment. For rheumatism, neuralcn 
neuritis and kindred ailments, it proves invaluable R ’ 

PcrBottle .$ 1.00 

Pine Needle Oil for Ozone Generator 

PcrBou,c .$0.50 

Insulated Electrodes 

r < .Z h ^r U 2vt ,at ‘°M ° f C !f C i tr ? dcs P rcvcnts leakage of cur- 
at , s,dc ' Va " s and ^livers full benefit at taint of 
ff 1 **®*: Wlt £ P 3 ^ to 1,0 tr «Jtcd. In using internal 
fh? a yS tnscr i More turning on current at 
electrode ^ tUm currcnt bcforc withdrawing 

Dr. Snow s Set of V acuum Electrodes 

These electrodes arc designed for general use. The 

R 1 fTmi! 15 lhc . f ol,owin R electrodes: Bodv. Vaginal. 
Rectal. Throat. Urethral, and Nasal. 

Packed in cardboard case.$6.00 

Each Electrode singly. 1.25 

Renulife Electric Company 

Sixth Floor Marquetio Building 

Detroit, Midi. 
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Electrode 
Applicators 

For l sr in ('.onnectinn Ifit It 



Violet Ray 
Generators 




t tannfarttami bv 

Kenulife Electric Co. 

Harper at Kivanl 

DKTROIT II. MM IIIOAN 

Originators ami ^1 anufact tirers of 
Kennlife I inlet l{ax Generators 



cable 


1 CLcS. 
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GENERAL INSTRUCTIONS 
FOR THE USE AND CARE OF 
RENULIFE ELECTRODES 

In treating the surface of the body, always keep 
the electrode moving slowly. Never insert or re¬ 
move an electrode from an orifice of the body 
when the current is turned on. Electrodes that j 
are to be used internally should be lubricated 
with cold cream or vaseline before being in¬ 
serted. High Frequency electricity is a germicide. 

yet sanitary rules must be followed in the care 
of electrodes. To sterilize them, immerse in a 
weak solution of carbolic acid or in Lysol. Then 
wipe thoroughly with a clean cloth or absorbent 
cotton. IMPORTANT Io get the maximum 
strength from an electrode, always hold the end 
of the handle nearest cord. 

Always insen electrodes into the handle with 
a straight push. Don’t TWIST. Remove with a 
straight pull. DON’T TWIST. Never use the 
generator when in a bath tub or when grounded 
by means of a radiator, electric fixtures, water 
pipes, etc. 

Never use the generator on the scalp when the 
hair has been treated with a tonic containing 
more than 10% alcohol. 

Should the electrode at any time not give off a 
spark when the generator is operating, the fault 
is with the electrode. Air has gotten into it and 
destroyed the vacuum. It has very likely in some 
way been cracked, although the crack may not be 
visible. In any event, if the generator or elec¬ 
trodes are not working properly, we would sug¬ 
gest that you write us immediately, telling us just 
exactly what the conditions are. This may avoid 
the necessity of returning generator to us. 

Talcum Powder should be dusted over the sur¬ 
face of the body being treated to allow free move- 
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No. I Surfaco or Gonoral Body Eloctrodo 

Suited for all exterior surface treatments.$1.25 

No. 2 Roll* Comb Eloctrodo 

Especially for scalp treatment. Falling Hair. 
Dandruff. 2.50 

No. 3 Metol Eloctrodo 

Held tightly in hand for systemic treatment. 1.50 

No. 4 External Throat Eloctrodo 

Specially designed to fit closely over neck, for 
Goitre, Tonsilitis. 175 

No.’ 5 Internal Throat Insulated Eloctrodo 

Particularly for professional use. 2.50 

No. 6 Internal Throat Plain Electrode 

Particularly for professional use. 1.25 

No. 7 Rectal Insulated, Electrode 

Designed for treatment of prostratic trouble. 3.50 

No. 8 Rectal Plain Electrode 

Also for rectal and prostatic treatment, profess- 
fcssional use. 1.75 

No. 9 Vaginal Insulated Electrode .... . 3.50 

No. 10 Vaginal Ploin Electrode . 1.75 

No. 11 Discontinued 

No. 12 Urethral Plain Electrodo 

For professional use only . 2.00 

No. 14 Fulguation Electrode 

For cauterizing and removing blemishes, scars, 
warts, etc.. 1.75 


No. 15 Spinol Electrodo 

Best for spinal treatments. 2.00 

No. 16 Single Eye Electrode 

Made to fit over eye, with lid closed . 1.50 

No. 17 Double Eye Electrode 

For treating both eyes at the same time. 2.75 

No. 18 Condenser Electrode 

Made with metal conductor within vacuum to 
concentrate current, producing strong, even How. 

Best for deep seated cases in place of No. 1 .4.50 

No. 19 Cataphoric Electrode 

For professional use. 5 - 50 

No. 21 Ear and Nasal Insulated Electrode 

For internal ear treatment for deafness: also for 
internal nose treatment. *- 75 

No. 22 Eor Special Insulated Electrodo 

Best suited for internal ear treatments . 3.50 

No. 23 Eor and Nasal Plain Electrode 

For internal treatment of nose and ear, for profes¬ 
sional use.. . 2.25 

No. 24 Special Vaginal Electrode . 

Made with perforations, generating purifying 
ozone internally. Particularly for inflammation. . 3.50 

No. 25 Ozone Gonorotor 

See next page for description.12.50 

No. 26 Ronulife Tonic Soturotor Electrode 

Specially designed for saturation treatment . 2.50 

No. 27 Special Prostrate Electrodo ... . 3.50 
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No. 25 Ozone Generofor 


Oxygen. The Kenulife Ozone Generators 
deliver Ozone in large quantities - ?^ 
inhalation purposes. 


Our Ozone Inhaler attachment No. 25 j, 
designed so as to lit the handle of any of 
our Generators. The High Frequency 
current conducted through the attach' 
tnent creates Ozone in quantities, confines 
it. and filters it through an oil so that one 
may inhale it. 


..$12.50 


INSTRUCTIONS FOR OPERATING 
OUR OZONE GENERATOR No. 25 

Ozone Generators arc packed with nose piece attached: in¬ 
cluded separately is a small class piece with Hat disc end for in¬ 
halations through mouth. The nose piece may he removed from 
rubber coupling and mouthpiece inserted. Place rubber bulb on 
glass tip at lower pan of barrel of generator. Place one tea¬ 
spoonful of Pine Needle Oil in upper chamber by removing cork. 
This oil will last for a considerable length of time. 

Insert stem of Ozone Generator in handle of Violet Ray Gen¬ 
erator. same as any other electrode. Hold barrel chamber of 
Ozone Generator firmly in left hand. This causes sparks to jump 
from inner vacuum to outer wall, creating the Ozone. Turn on 
current and agitate bulb with right hand. This forces the Ozone 
into the upper chamber, where it is filtered through the oil. 


ELECTRODES FOR INTERNAL TREATMENTS 

For internal treatment, electrodes are furnished to fit any orifice 
of the body. We furnish them in plain or the insulated type. I'he 
insulated electrode has a small vacuum tube running through the 
center of the electrode, and all current is brought to the tip of the 
electrode directly where the current is desired. Plain electrodes 
deliver the current evenly over all parts of the electrode touched 
by the body during treatment. We recommend that all internal 
electrodes should be insulated. Best results will be obtained from 
them. See Nos. 5. 6. 7. 8. 9. 10. 12. 21. 22. 2}. 24 and 2'. 


High Frequency Liniment 

This preparation is manufactured by the Kenulife Electric Co. 
especially for use in treatment of RHEUMATISM. NEURALGIA, 
NEURITIS. LUMBAGO, etc. We particularly recommend this 
treatment for use in connection with the Kenulife Violet Ro* A 
small quantity of it rubbed on the body, followed by a 5 inlet Kay 
treatment, will be driven directly into the tissues, with hencbCJal 
results. 

Erica, per Bottle . 00 
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RENUL1FE 

High Frequency ( V R»y l ) Health Generators 

AS AN AID TO 

HEALTH 

Data relating to the physiological effects of High Frequency 
Electricity as presented in this catalog were taken from the writings 
of the well-known authority —noble m. eberhart. m d .fn d.. d c l. 

High Frequency Electricity 

|HE action of High Frequency Electric Current on the human 
system is so similar to the normal functions of vigorous health 
that researchers have stated it to be the nearest approach to 
artificial life force. 

Popular^conception of electricity is in general limited to the current used for 
light and power. High Frequency Electricity has nothing in common with such 
current except that it is a form of electricity. 

High Frequency Electric Current is applied by a vacuum glass attachment 
called the Electrode in which the current shows as a violet colored glow. From 
this comes the name Violet Ray. 

Every one is familiar with the force attained by water shot in a strajght 
stream from a garden hose. Ordinary pressure sends this stream of ’.s 
the nozzle with such force that it digs out the soft earth of a flower 
destructive results. But adjust the nozzle so that the stream is broken up by ic 
screen inside and the same pressure sends the volume of water out in a P 
a mist so gentle that it waters the flower bed like rain, a natural, bene 1 

Thus, ordinary electricity is the hard destructive force while High F q - 
Electricity is the stream broken up into infinitely tiny forces that, pr p > 
applied, are beneficial to human ills. 
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The Beneficial Effects of High frequency 

Electricity 


M odern iff* mosl of us hve 

a tendency to exhaust the human organ¬ 
ism- weakness may develop m one of 

Errr s~rrr:=£ 

process. 

Lack of exercise, so common today m- 
duti stagnation of the blood flow and bangs 
about a weakened power of resistance. 

Almost all human ills are the result of a low¬ 
ered physical resistance-they attack the body 
when it is not strong enough to.ward them oflL 
Even the slightest headache, the daily fatigue 
and the irritability due to frayed nerves -those 
and other annoyances not important enough to 
consider as sickness-are caused by lowered 
physical resistance. 

Keep the human engine running smoothly 
and it will have the strength to resist disease 
and illness. 

Science has come to recognize High Frequency 
El ctrical Current as the greatest normalizing 
agent known. 


In brief the principal effects are as follows: 
Increased oxidization and local nutrition. 

Increased blood supply to a given area 
(Hyperemia). 

Increased secretions. 

Increased elimination of waste products. 

Increased oxygenation, with the resultant 
benefit of more or less ozone being inhaled by 
the patient, and also probably carried directly 
into the tissues. 

Locally germicidal. 

Stimulates or soothes according to length 
and character of application. 

Strong sparks are caustic. 

Sparks to spine increase arterial tension. 
Promotes absorption of plastic exudates or 
adhesions. 

These effects of vacuum tube applications 
while essentially local, are not absolutely so. The 
current traverses the body in all directions from 
the point of entry, but is most intense and pro¬ 
nounced at the latter point. 


Tonic Properties 


The soothing and stimulating effect of High 
Frequency Current from Renulife Health Gen¬ 
erators is a quick, decisive antidote for mental 
or physical exhaustion. A few moments 
application at such a time will help to sweep 
the poisons of fatigue from the depressed 
nerve centers, and wonderfully refresh with 
oxygen and new vitality. 

The daily use of High Frequency Current 
should bring return of sleep, induce relaxation, 
stop pain and renew potential energy. 

The Effects of High Frequency 
Current on Metabolism 
High Frequency Current combines three 
important actions on the process of metabolism 


-that is to say, the process by which food is 
converted into bodily tissues and cells. 

1 . It increases appetite and relish for food 
and improves the completeness of digestion. 

2 . It increases the amount of oxygen, t*» 
into the lungs by improving the funct.o 
respiration and, 

3 . It increases the delivery of - 

out the system—nd so acts as a systemic 
which refreshes the whole body structure. 

Hi„h Frcouency Current through vacuum 

and tones up the entire nervous system. 
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A MOST substantial all-round outfit for general use; built in self- 
contained carrying case, size 12 x 10) £ x 4' x inches, handsomely 
finished in black seal grain leatherette with heavy nickel comers and 
lock; highly polished mahogany finish top plate, dust-proof case lined 
with rich purple velvet. Consumes approximately 38 watts of electric¬ 
ity. Three-way switch allows operator to select current for internal 
or external use or shut instrument off entirely; includes two General 
Body Electrodes, one No. 2 Rake Comb; one No. 3 Saturator; one 
N°- 4 External Throat; one No. IS Spinal, and one No. 16 Single Eye 
Electrode. 

Any Reuulife instrument can be supplied to operate on 32. 110, 220 
or any other voltage between these limits, direct or alternating current. 
An instrument will operate only on the voltage for which designed. 
Unless otherwise ordered the 110 volt outfit is supplied. 

No Extra Charge for Voltage Varying from 110. Price $45.00 
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A very popular outfit for all-around use; built in self- 
contained carrying case: compact and efficient; top plate 
beautiful mahogany finish: case solid wood coveted with 
seal grain leatherette; purple velvet lined. Adjustment 
of current by knob on top plate; consumes approximately 
30 watts of electricity. Size of case 9x10x4 inches. 
Two General Surface Electrodes, one No. 2 Rake Comb, 
one No. 3 Saturator and one No. 16 Single 
Eye Electrode included. Price. IpjU.UU 


An exceptionally attractive Generator made to sell at a 
low price, without sacrificing therapeutic value and 
durability. Case covered with seal grain leatherette 
and lined with purple velvet; top plate mahogany 
finished; adjustment of current by knob on top plate. 

Size of case 10H x 6 x 3^ inches. Consumes 
approximately 22 watts of electricity. Complete as 
shown. Includes General Body Electrode No. 1; 
Saturator Electrode No. 3 and Single Eye <rrjn rn 
Electrode No. 16. Price 
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eauty 


Jlodel T 


This all-in-handle lone-piece) instrument 
offers the greatest efficiency possible in 
this type of Generator Sire of instru¬ 
ment lO.'j inches long by 2 inches 
diameter: 7 foot connector cord. Equip¬ 
ment includes the carrying case substan- 
ially built; leatherette covered, satin 
lined: size 11K * 5^ * Ifi inches. A 
general body Electrode No. I. and a 
Saturator Electrode No. 3 included. Con¬ 
sumes approximately 15 watts 
of electricity. Price $12.50 


This instrument has been especially designed for Beauty 
Parlor and Barber Shop use. It is made to withstand con¬ 
tinued use and is equipped with coils, etc., to deliver the 
current best adapted for hair, scalp, massage and facial 
treatments. 

The case is beautifully finished in white enamel with all 
metal parts nickeled. An extra length of connector cord 
facilitates the movements of the operator in giving treat¬ 
ments. Size iy A x SM * 3^ inches. 

This handsome outfit complete with General Surface 
Electrode No. 1. Rake Comb Scalp Electrode No. 2. 
Metal Saturator Electrode No. 3 for indirect 
massage and Figuration Electrode No. 14 

Price $27.50 
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Beauty Requires Health 


If you do not feel well you cannot look 
well. Many women realizing that good 
health is essential to real beauty and 
the prolonging of youth use Renulife 
Health Generators with faithful regu¬ 
larity. 

The fresh, clear complexion and the 
wholesome animation resulting from a 
natural blood circulation gives a look of 
youth and beauty impossible to simulate 
by the use of artificial stimulants or 
cosmetics. 

Cases of those who suffer from illness, 
cases of extreme insomnia, neuritis, rheu¬ 


matism and many other serious ailments 
that have been relieved immediately by 
the use of High Frequency Current are 
not at all unusual. Neuritis, one of the 
most vicious modern ills, has been per¬ 
manently relieved by the use of High 
Frequency Current. 


Thousands are finding their w jy back 
to health and happiness, countless others 
are keeping themselves physically fit to 
ward off the hosts of diseases and sickness, 
and still others are using High Frequency 
Current to maintain their physical 
attractiveness and business efficiency. 


High Frequency Current Recommended by Authorities for 
Treatment of More Than 125 Ailments 

Used extensively by physicians, Renulife Health Generators, shown in this catalog, 

are manufactured for use by the individual in the home. Renulife Health Generators 

are suggested for use in the treatment of the following ailments: 

ASTHMA 
BALDNESS 
BRONCHITIS 
CATARRH 

CIRCULATORY DISORDERS 
COLDS 
DANDRUFF 

deafness 


NERVOUS AFFECTIONS 

NEURALGIA 

NEURITIS 

PARALYSIS 

RHEUMATISM 

SCIATICA 

SKIN DISEASES 

(And many other ailment*) 


ECZEMA 

ENLARGED PROSTATE 
FACIAL NEURALGIA 
GOITRE 
GOUT 

HAY FEVEP 
INFANTILE PARALYSIS 
INFLUENZA 


A booklet of 


instructions, written by Dr. Noble M. Eberhart covering a 
list of 127 ailments for which High Frequency Current is 
recommended, accompanies each Renulife Generator 
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HHHE most complete portable High Frequency Violet Ray Generator 
manufactured; for both professional and home use: delivers two 
qualities of High Frequency current and includes highly efficient built- 
in Ozone Generator with inhaling mask. A simple selective switch 
brings into use Ozone Inhaler or High Frequency (Violet Ray) treat¬ 
ment with strong, penetrating current for external treatment or exceed¬ 
ingly smooth soothing current for internal treatment. Beautifully 
finished in black seal grain leatherette with extra heavy nickel corners, 
lock and carrying handle. Consumes approximately SO watts of 
electricity. Case is dust-proof and has rich purple velvet lining, 
size of esse 14^4 x 10^ x 5^ inches. Includes two Electrodes No. 1. 
one No. 2 Rake Comb, one No. 3 Saturator, one No. 4 External Throat, 
one No. 6 Internal Throat, one No. 8 Rectal, one No. 14 Figuration, 
one No. 15 Spinal, one No. 16 Single Eye, one No. 18 Condenser 
Electrode and one bottle of Pine Needle Oil for Ozone ... 
Generator. Price 
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Description of Electrode Uses and Price List 


2 25 


1.00 


2 00 


1 25 


2 00 


1 25 


No 1 Surf.c* or General Body Electrode, *u.t«I 

for all exterior surface treatments >1 00 

No 2 Rake Comb Electrode, especially for scalp 
' treatment. Falling Hair. Dandruff 
No 3 Metal Electrode-Held tightly .n hand for 
N ’ —rtVmic treatment—Nervousness. Anemia, etc.— 
also held by person while being given a hand mas- 
age of face or scalp by another person 

No 4 External Throat Electrode, specially designed 

N °- to fit cicely over neck, for Goitre. Tonsil,t,s 1 75 

No. 5 Internal Throat Insulated Electrode, partic¬ 
ularly for professional use 

No. 6 Internal Throat Plain Electrode, particularly 

for professional use . 

No 7 Rectal Insulated Electrode, designed Tor 

treatment of prostatic trouble 

No 8 Rectal Plain Electrode, also for rectal and 
* prostatic treatment, professional use 
No. 9 Vaginal Insulated Electrode 
No. 10 Vaginal Plain Electrode 

No. 11 Urethral Insulated Electrode, for profes¬ 
sional use only 

No. 12 Urethral Plain Electrode, for professional use 

only .; ' 

No. 14 Fulguration Electrode, for cauterizing and re¬ 
moving blemishes, scars, warts, etc. 1 

No. 15 Spinal Electrode, best for spinal treatments 1 
No. 16 Single Eye Electrode, made to fit over eye. 

with lid closed... • • ■ 

No. 17 Double Eye Electrode, for treating both eyes 

at the same time. 

No. 18 Condenser Electrode, made with metal con¬ 
ductor within vacuum to concentrate current, pro¬ 
ducing strong, even flow. Best for deep seated cases 
in place of No. 1 . . . .. 3 -50 


00 

25 


2.00 


1 25 

50 
75 

1.25 


2 00 


No. 19 Cataphoric Elrctrode, for professional use 3 50 

No. 21 Ear and Nasal Insulated Electrode, for in¬ 
ternal ear treatment for deafness; also for n crnal 
nose treatment 2 00 

No. 22 Ear Special Insulated Electrode, best suited 

for internal ear treatments .. ...... 2 25 

No. 23 Ear and Nasal Plain Electrode, for internal 

treatment of nose and ear. for professional use 125 

No. 24 Special Vaginal Electrode, made with perfora¬ 
tions. generating purifying ozone internally. Partic¬ 
ularly for inflammation. .... 275 

No. 25 Ozone Generator, described on page 9. 9 50 

No. 26 Renulife Tonic Saturator Electrode, special¬ 
ly designed for saturation treatment in place of 
No. 3 for tonic effects. Impossible to receive shock 
no matter if user is in contact with grounded object 2 50 

No. 27 Special Proatatic Electrode . . 2 SO 

.4 Working Manual of High Frequency Currents 
By Noble M. Eberhart, M. D., Ph.D., D. C. L. 

Just what the name implies, a working handbook, telling 
how to use these currents. No lengthy discussions, no per¬ 
plexing technicalities (no red tape). 324 pages, over 60 pages 
of illustrations. Handsomely bound. Price $4.00; postage 10 
cents. 

High Frequency Liniment 

This preparation is manufactured by the Renulife Electric 
Co., especially for use in connection with electric treatment. 
For rheumatism, n*-;rrl;;ia, neuritis and kindrtd ailments, 
it proves invaluable. 

Per Bottle. SI-00 

Pine Needle Oil for Ozone Generator 
Per Bottle. . - S0.S0 


The Proper Use of Renulife Electrodes 

Highly skilled experts blow the vacuum glass electrodes in the Renulife Laboratories, each electrode must 
pass the rigid standards required of all Renulife products. The electrodes cannot be guaran ecu . 8 
breakage inasmuch as they arc made of glass but will last indefinitely if used proper y. 

The insulated Vacuum Electrodes are particularly recommended for internal treatment, because they 
are so constructed that the full strength of treatment is delivered at the tip only an no '^P 
points of contact nearest to the handle. In using internal electrodes always insert in t .e or. icc 
before turning on current at knob and turn current off before withdrawing electrode. 

Renulife Ozone Generators 

The Renulife Ozone Generators deliver Ozone in large quantities for inhalation purposes. 1 ? 

The Ozone penetrates every cell in the lungs, purifying tlie blood, destroying disease gei^ I 

soothing the inflamed tissues. For Asthma, Catarrh, Hay Fever, Coughs, Colds, ron *■ q I 

Tuberculosis, etc.. Ozone treatments are particularly beneficial. 

Our Ozone inhaler attachment No. 25 is designed to fit the handle of any Renulife Gene, at 

High Frequency Current conducted through this attachment creates Ozone in R u ( an ^' t j'^' 
confines it and filters through Pine Needle Oil so that one may inhale it with maximum 

Pine Needle Oil, a mixture of oil of Eucalyptus and oil of Pine Needles, has a soothing rftect 
on the membranes and reduces oxides of nitrogen back to the original form of nitrogen . . l. 
oxygen. 

Tins glass Ozone Generator No. 25, fits handle of all Renulife models; furnishes 

Ozone for inhaling. Price. ••• “ 
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RENULIFE HIGH FREQUENCY (Violet Ray) 
HEALTH GENERATORS 

I N the design and manufacture of Renulife High Frequency (Violet Ray) Health 
Generators the adaption of High Frequency Current for use in treating human 
ailments has reached its highest point. The several models as they are built to 
day represent many years of exhaustive scientific study by J. H. Eastman, President, 
in charge of laboratories and manufacturing. 

Practically every part of the Renulife Health Generator is designed and built in the 
large modern Detroit Laboratories and factory. Even the glass electrodes are blown 
with painstaking exactness in the Renulife Laboratories. The materials used are of the 
highest quality and the skilled workers are under the closest supervision. Thus it is 
possible for us to guarantee Renulife High Frequency (Violet Ray) Health Generators 
against all mechanical or electrical defects. 

Renulife High Frequency (Violet Ray) Health Generators operate from any electric 
light socket. No re-charging is necessary. They can be equipped to operate on current 
supplied by Home Electric Light Plants or Diy Cells. 

The Renulife line of Health Generators is absolutely complete. From the smallest 
model the wattage ranges in strength to the largest model, offering the most complete 
line of High Frequency (Violet Ray) Generators for home use. 
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RENULIFE ELECTRIC COMPANY 

4841-4853 Rivard Street 

DETROIT, MICHIGAN 

Largest Exclusive Manufacturers of High Frequency 
(Violet Ray) Generators in the World 
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INSTRUCTIONS FOR OPERATING 

Connect plus of Generator In a lighting socket. Filth*, 
direct or alternating current la satisfactory Turn on awiVrK 
at light Then Insert Electrode In hard rubber handle of 
Generator. Turn adjustment knob on top plate of Oeneratnr 
to the right, or clockwise, until vibrating aprlng .UrtJ ?o 
operate The farther the knob la turned In. thegreater the 
atrength of the current. Should the current not come 
through Into the Electrode Immediately, hold the Plectr^t. 
In the hand for a short time to warm It up Tuimln* ?h! 
adjustment knob to the left shuts off the Generator. ThlS 
adjustment knob Is not a switch: It doea not shut off the 
current but s simply to regulate the amount of current 
delivered by the Generator. ‘ 

As soon a* through using, turn off current at lamp socket 
If the Generator stops when current Is not turned off be 
sure and turn off current at electric light socket before com¬ 
mencing to adjust the controlling knob; otherwise, an arc mav 
be formed at the contact points and serious damage may 
Incur to the Generator. * 

IMPORTANT—TO GET MAXIMUM STRENGTH PROM 
^CTRODE. ALWAYS HOLD END OP HANDLE NEAR 

£ST CUKI/. 

Always Insert Electrode with a straight push. Don’t twist. 
Remove with straight pull. Don’t twist. u 

Sev SL, v 5e th,B G * nerat ? r when In a bath tub or when 
grounded by means of a radiator, electric fixtures, water pipes 
etc. K * 

Never use the Generator on the scalp when hair has been 
treated with a tonic containing more than 40% alcohol. 

Do not oil this Generator under any circumstances. It 
not rcfjtilrc oil. 

Should Generator get out of order, send It to us for re- 
b^7 tampered w?. t h^u r K Sp0 K S,b, £ f ° r ,nst ™ment s that have 
tHcat re^r con^ei. by the pUrchaser or 80 ™ «»•<> 

Should the Electrode at any time not give off a spark when 
,s . grating, the fault Is with the Electrode. Air 
iik‘Ii£ < ta* n nt ° 1 2 nd destroyed the vacuum. It has very 
b? ilalbte it T? y been «"| ck *& although the crack mav not 
iT i the event ,hat Generator or Electrode Is not 

you wr,te 1,8 Immediately. 
nrr!«i»t «r ll> , wha , t th * conditions are. This may avoid the 
necessity of returning Generator to us. 

hem > J?vM»^| W *r r ?, hou,d b e dusted over the surface of body 
neing treated, to allow free movement of glass electrodes. 

INSTRUCTIONS FOR OPERATING OUR 
OZONE GENERATOR NO. 25 

Generators are packed with nose piece attached: 

for ,8 a 8Tnn, J * ,M « Piece with flat disc end 

™ ■tlona through mouth This nose piece mav be re- 
k.T rubber coupling nnd mouthpiece Inserted. Place 
SSJS? . " h on *'*»" l 'p at lower part of barrel of generator. 

teaspoonful of Plnene.-dle oil In upper chamber by 
„ T^ hlng nose piece nnd using funnel. This oil will last for 
a connidemble Wn^th of time. 

Insert stem of ozone generator In handle of Violet Ray 
generator, same as nny other electrode. Hold barrel chamber 
of ozone generator firmly In left hand This causes sparks 
to jump from Inner vacuum to outer wall, creating the ozone. 
Turn on current nnd ngltnte bulb with right hnnd. This 
rorces the ozone Into the upper chamber, where It Is Altered 
*ulu ^ pleasing, purifying, powerful agency re- 


INSTRUCTIONS FOR USING METAL 
SATURATOR ELECTRODE 

I urn on current by means of adjusting knob, 

Grasp metal electrode firmly In the band and Insort In handle 
or generator Pull out electrode before turning off current 
l»o not unn this electrode when In contact with metal or 
when grounded by means of wnter or electric natures. Do 
not attempt to adjust controlling knob with one band before 
lulling the electrode from the handle. 
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TREATMENT CHART 

Th« following directions for the application of High Pro. 

SnThe ,he hl « h * , "‘ authorities 

on the subject. To obtain th* boat results, treatment should 
be taken strictly In accordance with this Chart 

A single application of High Frequency Electricity while 
It may give »om« relief, should not bo expected to accomplish 
miracles any more than one spoonful of modlclno It must 

b K. b ?' ? tb * r »» regular Intervals to 

obtain the desired results. 

In treating surface of the body, alwstyn keep the Electrode 
moving slowly. 

High Frequency Electricity Is n germicide, yet ordinary 
sanitary rules must be followed In the care of Electrodea To 
sterilise them. Immerse In weak solution of carbolic acid or 
In L.ysol. Then wipe thoroughly with clean cloth or absorb 
ent cotton. 

Every Electrode throws a spark If held away from the 
body. The farther nwny the Electrode Is held, the longer the 
spark and more caustic. 

Never Insert or remove an Electrode from an orifice of the 
body while the current is turned on. 

Electrodes that are to be used internally should be lubri¬ 
cated with cold cream or vnseline before Inserting 
The following terms will be used below: 

CONTACT—Means keeping the Electrode In direct contact 
with t he b ody. 

X>OOSE CONTACT—Means that the Electrode barely touches 
the body. This may be obtained by wrapping the elec¬ 
trode in a handkerchief, piece of chamois or linen. 
WHEN ONE-QUARTER INCH SPARK Is mentioned, turn 
the adjustment knob on the Generator so that the' Elec¬ 
trode will throw a spark when held one-quarter Inch 
away from the body and no farther. 

FOR ONE-HALr INCH SPARK, adjust the knob so that the 
Electrode will throw a spark to the body when It Is held 
on e-half inch away. 

A mild CURRENT Is when the Generator Is just operating. 

and a STRONG CURRENT Is when the adjustment knob 
_Is screwed in completely. 

MEDIUM CURRENT is when adjustment knob Is screwed in 
about half way. 

To obtain one-quarter Inch spark, treatments may be taken 
through the clothing approximately one-quarter Inch in thick¬ 
ness, etc., causing the spark to Jump through the clothing to 
the body—or. If one-half inch spark Is desired, treat througn 
one-hall Inch of clothing. 

In all cases use a current which Is tolerable by the patient 
** strong current is not tolerable at first use a medium cur¬ 
rent. It will be found that patient can stand much stronger 
current after tlrst few treatments. 

NOTE—i-'or more complete directions and technique for 
treating over 200 discuses and symptoms In which High Fre¬ 
quency has been employed, we would refer you to “A Work- 
Ing Manual of lllgh Frequency Currents" tby DR. NORGE 
M. EBEHHAKTj, who Is the highest authority In the world 
®P # this subject. 320 pages (over GO pages of Illustration). 
Fifth and new edition. Handsomely bound. Price. 33.00 
Pontage. 10 cents. 

ABSCESSES—To arrest growth of abscesses, use Electrode 
No. 1 in contact with the surface of tho body on the part 
affected and surrounding area, using a strong current, 
for from 7 to 10 minutes, twice dally. Use enough cur- 
to K *’ t l * ,e ®ff®ct of the heal generated. 

AOHB (PMPLLS)—Cauterise the larger pustulos with 
Electrode No. 11 with one or two strong, sharp sparks 
to each puntulo. Regulate tho strength of spark In 
accordance with toleration of patient. Then apply Elec¬ 
trode No. 1 in loose contact with a medium current for 
10 minutes over tlio entire aurface affected. Treatment 
every third day. Cure may be expected In practically 
ev ery case, 

adhesions—W here adhesions follow operations or Inflsm- 
mntory conditions, use Electrode No. 1 with a strong 
aurrtnl, keeping the tube In light contsct, pansing back 
snd forth over the area Involved, for from 7 to 10 min- 
utss twice or thrao times dally. 
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ALOPECIA (PALLING HAIR) —Treat over the .... 
eeall' with Electrode No. S. moving rapidly tf,. entire 
or « minutes twice dally, with n medium current w/®? 5 
the Klectto.lr in loose contact with the scalp ' 


-- nveaip, 

'NORRHEA — se Electrode No. 9 with n me.ii.i~ ... 

.laily Never treat for more than 6 minute a eI^h CU , rr * nt 

- * 1 ways have Electrode Inaorted before curr^?* ' 

V.-.TTT;* _ W ‘‘_ h Strode No. 16 In con/ao? 


•lai piaWWliB 

ment. Ah 
turned 

with the lower part of spine, dally for 6 liilnutl” wuh^ 
strong current. • w,l »> a 

ANEMIA— Treat over the entire body through thin .u.k. 
with as strong current as possible to stand twleirfln*' 
for 7 minutes each treatment Treat partlcularlv ^ 
the entire length of spine, with as strong current 
possible, using Electrode No. 15. Results idiotiin^.” 1 “ 
tlced in either 10 to 12 days’ treatment Ozone Inh™./,, 00 * 
twice dally with Ozone Generator for 5 
ment are of exceptional value. treat- 

ARTEKIOSCLEROS1S (Hardening of the Arteries l 

metal Electrode In the hand for 10 mlotitcVu?lci”£ulf 
tse a strong current This saturates the body wRh elec- 
wm ,h« e Kin th a e arlerles a cellular massage whteh 

Treatment over the entire* 1 bod^^v^h ^Elect^e f No 

ASTHMA— Treat over the chest and throat glands with Flee 
trode No. 4 in light contact, for 10 minutes dl ? wfth 
as strong current as possible, till surface reddens A so 
treat over the back between shoulder blades and down 
as far as waist-line. OZONE Inhalations should be t1u£n 
twice dally, for 5 minutes, from OZONE Generator. 
ATAXIA— Apply to the spine, abdomen and back of lees 
r U1 \ n" lec * rode No. 1. Treat first with daily treatments 
mln “ t *s with as strong current as patient will 
derate. In loose contact with the body. Gradually de¬ 
crease treatments to three times a week. uraauauy de * 
ATONIC DILATION of the STOMACH —l n this disease we 
have complete relaxation of the motor fibres of the stom- 
ach - a " d treatmem mu st be that which will Lu Se them 
° lt ? c VJf ,y contract and regain their normal tone Treat 
J lb Electrode No - 1 tor 5 minutes daily, over the area 

in l^se cr n a tict. USinB a8 Str ° DS currenl as 18 tolerable. 

ATROPHY of the OPTIC NERVE— Close the eyes and use 
Electrode No. 16 or 17. with a mild current for three 

S/nSS' with 6 ,h e ' S d M U i y - H i >Id the Electrode in close 
Mufpw^.^ e , ey# ' ,1 . ds ' and d0 not turn OI > current 

Se reSni 8 C ° ntaCl W ‘ tH ‘ hem TUrn ° ff CUrrent 

*<*rrcn? S ^fiu- Electrode No. 6 with medium 

Turn off r^rr^'n. K r r °y er 6 . m,nules « a ch treatment. 
BALDNE88-(8..^ ilOPECli'T E ° r re,nOV,nff E,OCtrod * 

BAKB n E f 8 (SYCOSIS)—Tie handkerchief or piece of 

linen o>er Electrode No. 1 and treat over the entire sur- 
! n U|rht contact, with a strong current *3 to 
Uon of m ‘ C< d 2 ,,y - Trcat unlU y° u observe destruc- 

lengthJn * * 1 h. U ‘Vi and K ? hou,d faco become a trifle sore. 
_____ n the time between treatments. 

I ^?.. *i P ,n JfcUNC y, LOSIS )—Cover reasonable surface around 
he boll as well as on the boll Itself, with Electrode No 

twkC: d^llv 'ftTr^ U T d, .*i rn K curr « nt - for *0 minutes 
d , ly - Soreness should bo removed ln one or two 

;,ad thc b °‘ Win Como to a head much Quicker. 

T 111 ? E ' cctrode No- 1 over the chest 
. no tiack. for 10 minutes four times dally. Treat with a 
CUr , r .T nl through one-quarter Inch clothing until 
urface reddens OZONE Inhalations from OZONE Qen- 

bc ,V"f. < V' n ? are Invaluable In the treatment 
Eronehltls. Relief should be felt after one or two 
treatments. 

BIRTH MARKS —Treat over the surface with Electrode No. 1 
in loose contact, with a strong current, for five minutes 
■i.'Hy t onslip ruble time Is required to remove Birth 
Murks and treatments must be persistent. 
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< C *”"M>-U>cal treatment over th. 
Bladder »nd lower ■|>in« with Electrode No. 1 with itrnnv 
current . In contac t, tor live minutes twice dally No 7 
9 nl»o used with excellent result*. using 
9 twice dally. With medium current, in- 

fUmmatlon is removed end urine clear* vory quickly in 
moat cases. ' '*“ ,c **y w 

BLACKHEADS Uae Klectrode No. 1 in contact with medium 
current, twice dally, for live or aeven minutes. Ordinary 
massage treatment may be used In conjunction with the 
treatment of High Frequency. Face should be thor¬ 
oughly cleansed with good quality soap and hot water 
before applying Violet liny. 

BURNS —Treat Immediately after the burn, directly on the 
burned area, with Klectrode No. 1 with medium current 
for three or five minutes. Following this with treatment* 
of more duration and strength for one-half hour This 
will remove soreness from the burn and help It to heal 
rapidly. 

BVNlOaS—Use Klectrode No. 1 or 16 In loose contact with 
the liunion. for S minutes, twice dally, using a strong or 
medium current. Soreness is removed very quickly also 
the swelling. * 

BLEPHARITIS (GRANULAR EYE-LIDS)— Use same treat¬ 
ment as for Atrophy of Optic Nerve. 

CALLOUSES OR CORNS —Treat with Klectrode No. I or 14 
with a long, sharp spark, with as strong current as pos¬ 
sible to stand, directly on the callous, for three or four 
minutes twice daily. Besides removing soreness almost 
immediately, it will remove the corn or callous if treat¬ 
ment is persistent. 

CANKERS —Use Klectrode No. 1 in contact with a medium 
current, twice daily, for three minutes each treatment. 

CARBUNCLES —Treat with Klectrode No. 1 in contact, with 
a medium current for seven minutes, twice each day. 
Also treat around inflamed area, keeping Klectrode mov¬ 
ing rapidly back and forth. This should make an appre¬ 
ciable difference in the pain and promote an early ripen¬ 
ing of the carbuncle. 

CARCINOMA (MILD CANCER) —Removal of cancer requires 
application of No. 14 Klectrode with shower of hot sparks 
causing caustic fulguralion. Do not treat unless under 
supervision of physician. 

CATARACT —Benefit may be expected from the High Fre¬ 
quency’ current In a reasonable percentage of cases If 
applied in the early stages of cataract. For treatment, 
see Kye Diseases. 

CATARRH —Inhalations from ozone generator twice dally for 
ten minutes' duration each treatment, also treat bridge 
of nose and forehead with No. 1 in contact. Relief may 
be expected In every case and cure In a large percentage 
of cases. 

CHAPPED HANDS OR PACE —Use Electrode No. 1 in con¬ 
tact for seven minutes dally with a medium current mov¬ 
ing slowly over chapped area. This treatment should be 
used In conjunction with creams, etc. 

CERVICITIS —Five minute treatments every other day with 
Klectrode No. 'J tor never more than live minutes’ dura- 
ation each treatment. Use a mild current. Care must be 
taken that electrode makes contact with cervix. 

CHILBLAINS —Use No. 1 Klectrode with a current strength 
capable of producing one-hulf inch spark. Keep the elec¬ 
trode In contact with the skin, moving It slowly as de¬ 
sired. Treat for ten minutes until relief Is manifested 
and repeat dally. A cure may reasonably be expected In 
practically every case. 

CHOREA (8T. VITUS* DANCE)— General treatment with a 
sharp, stimulating spark to the spine, abdomen, nnd ex¬ 
tremities for about fifteen minutes every other day. 
Treat through the clothing. Ozone from our ozone gen¬ 
erator with three-minute Inhalations dally Is a valuable 
adjunct. 

COLD EXTREMITIES — I sing Klectrode No. 1 held one-quni 
ter Inch above the surface with a strong current until 
the surfaco reddens will give Immediate result*. Treat¬ 
ments should be continued dally. 
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OOX>D IN HSAT> —\pply No. 1 Electrode nbnve the ere and 
e f face In contact with a medium currant for tan 
minute* twice dally. Inhalation* from osone generator 
for ten minute* four time* dally. Result* should be 
expected very quickly. 

COLD IS LUNGS—Treat client and hack through medium 
thick clothing with Electrode No 1, unlng a strong cur¬ 
rent for ten minute* twice dnlly. Inhalations from oxone 
generator four time* dally for ten minute* each treat- 

ment. , , , 

CHLOROSIS— Same treatment ns Tor Anemia. 

COLITIS (INFLAMMATION OF COLON) —Tills la a condi¬ 
tion which doe* not yield to ordinary methods but which 
ha* proved susceptible to the high frequency current. 
Use No. 1 through clothing for llfleen minutes dally over 
bowel area with a medium strong current. When Im¬ 
provement takes place, continue threo times a week. 
Material improvement should be expected In practically 
every case. 

CONSTIPATION —Electrode No. 1 to abdomen In contact for 
ton minutes daily. Move Electrode slowly from right to 
left. Follow by Electrode No. 7 In rectum with medium 
current for five minutes daily. Turn current off while 
Inserting or removing Electrode. 

CONJUNCTIVITIS (INFLAMMATION OP THU EYE) —Use 
Electrode No. 16 or 17 in contact with the closed eyelids 
for three minutes four times daily. Have electrode In 
contact with the eye before turning on current and turn 
off current before removing. 

CORNEAL OPACITY— Same treatment as Blepharitis. 

CONVALESCENCE— Use Electrode No. 1 with a medium 
strong current through the clothing so as to produce a 
spars to the whole body for ten minutes three limes 
daily. This will aid the patient in regaining strength. 

CYSTITIS —See Bladder Diseases. 

DA.iDKUl'r—Treat over the entire scalp with Electrode No 
2 , moving rapidly. Use a medium current for from five 
to ten minutes. Dally treatments are advised. Results 
suouiu be expected in ten days treatment. Should the 
scalp become irritated from too frequent treatments, use 
muuer current tor slightly less duration. 

DEAPNESS (CAT ARK HAL) —Use Insulated ear Electrode- 
No. 21 in the ear as far as possible to Insert with a mild 
current for three minutes dully. Be sure and have elec¬ 
trode inserted before turning on current and turn off 
current betore removing. Follow this treatment with 
Electrode No. 1 In contact belaud the ear with a medium 
current lor uve minutes twice daily. Ninety per cent of 
me cases treated will yield remarkable results. Com¬ 
plete cures may not always ensue, but improvement will 
be marKcd ill practically every case. Should the sensa¬ 
tion of heat become loo great, slop treatment for a lime, 
'ihe roaring sound should cease after one or two treat¬ 
ments. 

DIABETES— Apply over abdomen with Electrode No. 1 
through liun clothing with u strong, sharp spark for ten 
minutes daily. Three to six months is the uverago lime 
required to cause sugar to disappear. A cure should noi 
be expected. Observe proper diet. 

DYSPEPSIA— Electrode No. 1 In contact with a strong cur¬ 
rent for twelve minutes dully. Treat over tho stomach 
and solar plexus. Dally Inhalations of ten minutes' dura¬ 
tion from ozone generator are very valuable. 

EARACHE—Use ear Electrode, inserted In the car as far a® 
possible for three minutes with u mild current. This I® 
nuthclent to stop the ache In pructlcully overy case. 

EAR DISEASES—The principal diseases of the oar which 
ure ben ell ted by tho applications of the Rcunllfe violet 
Ray Uenerntor are calarrhul deafness, tinnitus aurlum 
< roaring sound In the car), und earache. Method of treat¬ 
ing each of these Is given under proper heading. 

ECZEMA—Treat over tho area uffected with Electrode No. 
through thin guuzo with a mild current for two minutes 
dally, if itching is Intense, rulso electrode and use the 
• hurt, spark for half minute. 

EHLARQED PROSTATE —See l’rontutic Disease*. 
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■>ctrod« No. 1 applied to the brain and alon* 
the spine for five minute* with a medium currant .v»r» 
other *1ny. A cum ahoulil not bo expected. 

BYE DISEASES — In treating dleeasen of the eye u«a an era 
electrode In coniact for not mor* than thre«i minute* *«e», 
trantmant Treatment* may by taken twice daily lu 
aura to have electrode In contact with the cloned eyelid* 
before turning on the current and turn off the currant 
before removing. 

EPITHELIOMA (CANCER OF THE SKIN)— Uee No 1 Elac 
trode with aa long and sharp a apark aa patient can 
tolerate for three or Tour minutes each treatment. Treat 
every other day. Tho X-rny la the beat method of treat¬ 
ment In these cases. 

FALL1MQ HA I R —See treatment for Alopecia. 
ruRUNCULOSIS —See treatment for Holla. 
riSTULA—s.vmo treatment as Tor Anal. Fissure of. 

TROST BITES —Use Electrode No. 1 with short spark. Hold 
about one-quarter Inch Irom the body with a medium 
current. Treat hourly for from three to five minutes 
each treatment. 

GLEET —i se Electrode No. 7 or 11 for never more than five 
minutes daily. Use medium current. Apply lubricant, 
such as cold cream, before Inserting. Unless under di¬ 
rection of physician, we would advise that No. * Elec¬ 
trode be used and not No. 11, as It La a much easier form 
of treatment and will give results Just os quickly. Al¬ 
ways turn current oil before Inserting or removing elec¬ 
trode. 

GOITRE —Treat around and on the goitre with Electrode No 
1 or No. l in contact witli a strong current lor nve min¬ 
utes dally. Alter tnls treatment, raise tne electrode 
about one-quarter inch and treat directly on the goitre 
with a sharp spark until surface reddens. Results should 
be apparent In about Xourleen treatments and a cure may 
reasonably be expected In a great majority of cases. 
GONORRHEA—(MALE; —Follow directions given unde< 
Gleet. 

(Female) —Follow directions given under Cervicitis. 
COUx—Treat with Electrode No. 1 in contact lor uve to ten 
minutes dally, using a mild current to start treatments 
and gradually mcrease the strength with each succeed¬ 
ing treatment. _ 

OKAY main. (RESTORE TO NATURAE COLOR)—Use 
Electrode No. 2, moving rapidly over tne scaip lor nve 
minutes daily witn a medium current. Results will not 
be noticed until after at least four weeks' treatment. 
Treatments must be kept up tor possibly three or four 
months, but If continued and used regularly, results may 
be expected In practically every case. 

GRIPPE (INFLUENZA)— Treat over the spine, solar plexus, 
eyes, and sides of nose with Electrode No. 1 with a me¬ 
dium current and through thin clothing for from nvei to 
seven minutes twice daily. Use inhalations from o*one 
generator twice daily for ten minutes each treatment. 
HOARSENESS —Use Electrode No. 4 In loose contact ■ 
tho throat for live minutes each treatment lour 
dally. Use a medium strung current. Results should 
uuimrcni in u very few troutnienm. , 

KAY FEVER —Use No. 21 Eloclrode directly In the noa- * 
a mild current for from three to live ninutoa ^ > ^ 

use oxoiio generator for ten minutes daily ®»bh # 
ment. If used two wceka beforo the attack of bay 

cornea on. this Is generally aulllcUnt to proven the 

tuck. It will relievo If used during the attack. 

HYPERTENSION —See Arteriosclerosis. _ 

HYPOTENSION (HIGH BLOOD PRESSURE)— Samo treat¬ 
ment us for Anemia or Chlorosis. 
headaches —Use Bloctrode No. 1 in loojw oontitet 

to ten minutes, moving rapidly over the base of •*“ 1 
the back of the neck. Also treat for; shcnM 

down sitliie and wherever the ache Is apparent. 

treatment Is generally " ur I'®!'’. n 1 t b ‘° continued every iwo 
but If It Is chronic, they should bo oonunuea every 

hours* If possible. This A^Vrom ths 

the pressure from tho nerves which run rrom ino 
at the base of tho skull to ull parts of the head. 
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****** ******* r * tbe blood pressure In low, troilmmia 
. of sharp sparks to the spine for about Hve 
twlco dally will Increase the blood pressure i|«n 
with sharp sparks on tho solar plexus. 1 •** 

HEMORRHOIDS rhey may be relieved with our No i« f u i 
guration electrode. We would advlae that they be ua»>i 
only under physician's care. 

hives and HASH -Treal with No. I Electrode over the en 
tire area affected, using medium current in contact for 
from three to Uve mlnulea dally. 

INSOMNIA <SX<CEPZ<ESSNESS) — Use Electrode No I or No 
16 in loose contact with tho back of head and neck for 
five minutes, followed by a medium current in contact 
for three minutes over the eyebrows. AIho use No a 
Electrode held In the hand for ten minutes with a nted* 
lum current. 

IMPOTENCE cao a No. 1 Electrode with enough curreut 
to produce a spark one-quarter inch In length. Keep the 
lube in loose contact with the surface while it U passed 
back and forth over gemtuis, inguinal. and bladder re¬ 
gions and to the lower half of the spine. With the spinal 
application raise the electrode to gel reasonably stimu¬ 
lating sparks. Treat dally for ten minutes each treat- 
meat. 

ITCHING —This annoying symptom may be relieved by us¬ 
ing a strong current with Electrode No. 1 held one-half 
inch above tho surface so that a shower of sharp sparks 
4?® * lchlD * parts. After this treatment, which 
should be continued for about one-half minute use a 
mild current with the electrode directly in con’ict for 
two minutes Relief Is generally immediate a.though 
_very often only temporary. * 

INPANTILE par ax Y SIS Use a spark of approximately 
one-quarter inch in length and treat through the clo?h- 
ing with strong stimulating sparks to the spine and over 
muscles. Treatments should be taken 
-twice daily and of teu minutes duration each tr£t£X? 
Also use No. 3 metal electrode held tightly In the han i 

£ r e£'pect“JL nUleS lWl0e daUy - Ver >* results should 

INFLUENZA —See Grippe. 

Sf^ ES ? IOar ~f° 110W , int,lructiona given under Dyspepsia. 
IRITIS— j. Qllo w instructions given under Eye Diseases 

-AZYNGms -Use Electrode No. 4 with a medium current 
contact with the throat for ten minutes dally 
™,^ al ? llODS . lwlc ® dally with ozone generator for ten 
minutes each treatment. Inilaminatlon in most cases will 
_ l^ pcar afler vcr > tew treatments. 

SSSSLi^?! 10 ! instructions given under Cervicitis. 

XXCUEN RUBRA (A PAPULAR INFLAMMATION OP THE 

LOCOMOTOR 0 ATA*n Ct T n!l Klven unde r Skin Diseases. 

OCOMOTOR ATAXIA - ireut particularly well over the 

llile *a UOd back ot tor lva minutes daily 

Kr^ency Linlnttn! 11 , "*1' treal through clothing. High 
nd be overbaked v ° f f xc °t ,llonal va ‘ne and should 
«.#.! .< Ten minutes treatment dally hold- 

l. ^ ^eni^ r ? d ® 3 ln lhe hand “* of exceptional 
a large SSbSfVSSS W b ° r ® asonab,y ^P«cted In 

iSlBAOo° D , PKE88IIBX! - S ' 1 *”<>mla. 

“cTt ?mthin^ l wuh h Kle , ctrodo No. I through one-half 
stand until ^aiu!f h « ** ,* lronK a current as patient can 
and iafien,'.-. rlV ®^.* Trw ‘ l o v « r * ma «> of back 

she cm fed different positions until he or 

la generally * n nny Position. Ono treatment 

reafon!b“y y o. exne,J„ . l ° ?. tbp lh ® P aln “*d a euro may 
LUPUB (TtjbeBvjtit.ortb 1 1 1 continued treatments. 

face with OP THE **»)—Treat over aur- 

<>ne quarter inch £h«v ttrp " l !i“ rk fr0,n tt, iy «l®otrodo raised 
MASSAOb" fi, ,” Urf,lC " for thr * e ‘o five minutes 

l, an . Thin Pal lent hold metal electrode No. 3 In one 
unu-i w.!v M-- rn ° n ! ,tron *f current. Mussage In the 
sas-«i ai—, M a B .* ur w,, i draw sparks to the point mas- 
troda fran. A 1 !? turn off current before removing elec¬ 
ted wiih^M 1 'V ? hand. Patient should not be In con- 
t with any metal or grounded object. 
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MENOPAUSE (CHANGE OP LIFB)_Alnd 

sparks through tliln clothing along °*! ,on of 

of hood ond nock and ovor the «!»*<>» mm** r *si«n lb * bBek 
hfioon lo twenty minutes for tl>« treatment d»u3' 

MOLES AND MOTH PATCHES Electrode No . 

contact with good strong current for three to looeo 
utes every other day. ** 10 nv « 

MUMPS -Treat over the swollen glands with Kim<tr>ui .. 

4 in contact. Use medium current for live mmut«',h N ° 
times daily. Soreness may be relieved In a “hort S™ 

^r 4818 '^ d ‘“— trCi “ wd und - *«paritte 

NERVOUS DISEASES -Treat over the spine, back of neck 
and head for ten minutes dally with Klectrode No l in 
loose contact, using a medium current. Also howV..S 
tied rode No. 3 firm!. In the hand for ten mlnutl. dul£ 
using a strong current. Ozone Inhalations from our 
ozone generator for ten minutes dally are of 
value and should be taken if possible. exceptional 

NEUBALOIA Use Electrode No. 1 over the painful area 
and spine with as strong a current as patient can stand 
for ten minutes daily. Treat through underclothing 
All treatment is the same for all varieties of Neuralgia 
an d re sults In practically every case are exceptional: 

NEURITIS Start treatments directly in contact with In¬ 
flamed area with a mild current for about three minutes 
daily. After the first three or four treatments gradual¬ 
ly increase the strength of the current and also increase 
the length of treatment, raising the electrode a little 
farther from the surface each succeeding treatment. The 
first three or lour treatments may aggravate the pain 
but this is a good sign so do not dfeconlinue treatments 
One high authority claims a complete cure should be 
expected In every case of Neuritis. 

OBESITY —Use Klectrode No. 1 in direct contact over the 
enure body for fifteen minutes dally, using a medium 
strength current. In cases where the reduction in weight 
Is not so great. It will be found that the re-dlstrlbuuon 
of fatty tissue to diXZerent parts of the body will greatly 
aid bodily comfort. 

P ARAL YSIS—Treat with Klectrode No. 1 through the cloth¬ 
ing. using as strong a current as patient can tolerate 
for about fifteen minutes twice daily. Treat particularly 
op the paralyzed portions and also on the spine. High 
Frequency Liniment Is very valuable In these cases and 
should he applied over the paralyzed area before treat¬ 
ment with the Violet Kay. Our experience has been 
that a great many cases receive benefit. 

POISON IVY—Use Klectrode No. 1 with long, sharp spark 
and strong current for three to five minutes dally. 

PLEURISY —Same treatment as for Pneumonia. 

PNEUMONIA Treat over the chest and back through the 
clothing with Klectrode No. 1. Use a strong current 
until the surface reddens. Treatments should be taken 
twice dully. Also use ozone inhalations for five minutes 
each treatment twice dally from ozone generator. Relief 
should be experienced In a fairly short time. 

POST-PRACTURE CONDITIONS —Local application of Elec¬ 
trode No. 1 with a mild current In contact for five min¬ 
utes twice dully will aid greatly In relieving soreness 
and holp in bringing about a cure In a shorter lime. 

POST-OPERATIVE CONDITIONS -Same treatment as for 
Post-Fracture Conditions. 

PROSTATIC DISEASES Electrode No. 7 with a medium 
current for never more than five minutes dally. Use 
lubricant such as cold cream or vaseline beforo Insert¬ 
ing anj always Insert electrode before turning on cur¬ 
rent and turn off current beforo removing. One high 
authority claims that nlnety-flvo percent of the cases of 
this ailment treated by him have been apparent cures 
and no case In which perceptible Improvement was not 
noticeable. 

PSORIASIS (A CHRONIC INFLAMMATORY SKIN DIS¬ 
EASE) —Same treatment as given under Skin Diseases. 
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FVORRREA Place Electrode No 4« directly tn contact trt(D 
the rum*. Turn on current ao that It ta very mild and 
treat all around the itumn for three mlnutea moving the 
electrode fairly rapidly. Use treatmenta once daily 
Turn ofT current before removing electrode. 

PIMPLES See Acne. 

PUBS -Some treatment an for Hemorrhoid*. 

RECTAL DISEASES —Same treatment aa for rroatntlc Dla- 

RHEUMATISM Uae Klectrode No. I on and around affected 


area through the clothing for fifteen mlnutea twice dally 
Use as strong current a* la tolerable and treat until 
surface reddens. High Frequency Liniment should be 
applied on the surface before treatment and la a very 
valuablo adjunct. Kcllcf from pain should be felt In a 
very few treatmenta and the swelling should disappear 
to a great extent. 

RED NOSE (ACNE ROSACEA)—Same treatment as given for 

Acne. 

RING WORMS—Use Electrode No. 1 with medium current 
and hold about one-quarter inch above the surface for 
from five to six minutes daily. 

RODENT ULCER— Fulgurallon Electrode No. 12 Is used to 
destroy the affected tissue. Hold electrode about one- 
quarter Inch above the surface and treat with a mild 
current for one-half minute daily until tissue has dis¬ 
appeared. 

SCARS— The object- In treating scars is to destroy the tissue. 
Use Electrode No. 1 with a strong current and a short 
spark over the scar for four to five minutes dally 
Treatment may have to be continued for a considerable 
length of time td obtain the best results. 

SCIATICA— Follow Instructions given under Neuritis, being 
careful to start treatments with a mild current and 
gradually increasing the strength and length of treat¬ 
ment from day to day. High Frequency Liniment should 
be applied before Violet Kay treatment. 

SEBORR H EA—Same treatment as given for .Dandruff. 

SHU DISEASES — First, tie a handkerchief or piece of linen 
around the bulb part of Electrode No. 1. This allows a 
shower or sparks to pass Iroiu the electrode to the body 
at the same lime it prevents the electrode from making 
contact. Treat with a medium strength current for from 
three to live minutes dally. 

SORE BEET—Apply High Frequency Liniment first. Then 
treat with Electrode No. X in contact with a strong cur¬ 
rent Horn five to eight minutes twice dally or more olten 
it necessary. 

SOKE THROAT—Same treatment as for Hoarseness. Inhala¬ 
tions iroiu our ozone generator are of exceptional vuiue 
anti should be taken twice dally for six minutes dura¬ 
tion each treatment. 

SFKALiS—If sprain is of long standing, use a strong, sharp 
spark by holding electrode from one-quurter to one- 
half inch above the surface. If otherwise, use Electrode 
No. 1 directly In contact with a strong current for ten 
minutes twice daily. High Frequency Liniment should 
b« applied before treatment of High Frequency. 

STIPE NECK—Same treatment os for Stiff Joints. 

STRICTURE OP THE URETHRA —Use Electrode No. 11 with 
a mild current for live minutes dally. Use cold cream 
or similar lubricant on electrode before Inserting. lie 
sure and have electrode Inserted before turning ou cur¬ 
rent and turn off current before removing. 




SYCOSIS -Sec Hurbcr's itch. 

tviNBiL<Tia—Hume treatment ns for Sore Throat. 


TISMlTUb AUKIUM (ROARING SOUND IN THE EAR) — 

Follow trwuimcut given under Cularrhnl Deafness. 


TUBERCULOSIS inhalations of ton minutes duration three 
times dally from ozone generator are of exceptional value 
in the treatment of Tuberculosis. A ouro should not be 
expected, but gi .*at relief may be fell In tho majority 
ol caaea. 

URETHRITIS - Same treatment as for Gleet. 
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cream or almllar lubricant b* f^r^InT.rUnVHi" 00,4 

r™jr' •* >“™- <* dsiiSTTfJssjs sz 

WARTO-KIcclrod. No. 14 hold one-quarter Inch .boy. th. 
■urfoi .0 of ihc wnrt «o that a ahower of nparka flown fro^ 
It to the surface. Troat until wart turn. -m,. " lrom 
and tissue la destroyed Two days later folUiw wUh lh- 
name treatment. Avoid picking w»rr -u. 1 « w, *h the 
No ,cr b. .r iS'.'mJw’r.KlS 

WRY . , NEC , K - T r at . of oar " " nd down tho back and 

sides of neck with Electrode No. 1. ualna a strong 

rent and holding electrode directly in rental A ft£ 
continuing this treatment for five minutes raise'^the 

fo£er PAt ,h ° * urfac * treated tor Ove mlnute* 

WRITER’S CRAMP Apply Electrode No. 1 from the flnc-r 

wf.h t «°H" h . OUU,C V n r d u ( P p * r ®P‘n*. using a strong current 
with sharp spark for five minutes twice dally. 


A Working Manual of High Frequency Currents 

By NobJc M. Eberhart, M. D., Ph. D., D. C. L.. Professor 
and Head of Department of Physiologic Therapeutics, Med. 
DepL Loyola Lmversity, Chicago; Professor of High Fre¬ 
quency Illinois School of Electro-Therapeutics. 

Just what tlie name implies, a working hand-book, telling 
bow to use these currents. No lengthy discussions, no per- 
plexing tcchmcaliUes fno red tape). 3=>4 pages, over 60 pages 

rents Uitratl ° IUi ’ Hun “ somcI . v l>ound - Price $3.00; postage 10 

High Frequency Liniment 

Ihis preparation is manufactured by the Ucnulife Electric 
Lo., especially for use in connection with electric treatment, 
for rheumatism, neuralgia, neuritis, and kindred ailments, it 
proves invalunblc. ^ 

Per Bottle .. 


.$ 1.00 


Pine Needle Oil 

hor use in Ozone Generator. 

Per Bottle . 


$0.50 


Insulated Electrode. 


Hie insulation of Electrodes prevents leakage of current al 

i.i.r'UT 1 l 8 n . nd » d *? ive I rif fuU bcneflt 1,1 I**!"* «f contact with 
parts to be treated. In using internal Electrodes alwavs insert 

before ° n CT V r ™ t * l the l ‘ nob - nnd turn off eurrcnl 

before withdrawing Electrode. 


Dr. Snow . Set of Vacuum Electrode. 


11ir.se Electrodes arc designed for 
contains the following Electrodes: 
Miroat, Urethral, and Nasal. 

Packed in cardboard ease.. 


general use. 
Ilody, Vaginal, 


Kaeh Electrode singly 


The set 
Itectal, 

.. .$ 6.00 
... 1 
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PLAN VIEW OF TOP PLATE 

Firwt. connect the connector plug to lighting socket. On the 
top plate is adjustment knob. (A>. The contact point con¬ 
trolled by adjustment knob Is situated directly over the 
contact |K»int on the vibrating spring. To operate the 
generator, these contacts must be touching. By turn¬ 
ing the adjustment knob to the right, the current Is 
made stronger. By turning to the left, the current may 
be weakened. 

On the top plate Is also a small switch (Si with three con¬ 
tact poln-s marked lj. L,. and O. When the arm of the 
switch makes contact with point II. use the glass elec¬ 
trodes In the hard rubber handle for external treatments 
of the body. When the switch arm Is moved to contact 
I-. the gloss electrodes for internal treatments When 
Ihe switch arm Is moved to mnkc contact with point O. 
the high frequency treatment currents aro shut off and 
ozone is generated In the self-contained ozone generator. 

To take treatments of ozone, simply Inhale through the alu¬ 
minum mask which Is connected to the Instrument by 
the tubing. This rnnsk Is made to fit over the nose anti 
mouth and Inhalations may be taken either through the 
nose or mouth. Kvory three or four weeks. It Is neces¬ 
sary to place In the ozone generator five or six drops of 
I'lno Needle Oil, a small bottle of which will be found 
with the Instrument To put this Pine Needle Oil In the 
generator, simply pull out the I. shaped connection (B) 
which fits In the top pinto of the generator on one side 
and to tlio rubber hose on the other. Pull this straight 
of the lop plate. Pour In five or six drops of Pine 
Needle Oil and replace connection. 

The two small rubber openings <K) on the top plate of the 
generator are air Inlots only. The nickel plated tubing 
of |.j shape which runs crossways on the ton plate of the 
generator Is part, of the ozone generator only and cannot 
be removed from the top plate 

In addition to Instructions In our rrgulur Treatment Chart, 
special Instructions will be found In the Kberhuit’e Man¬ 
ual wlilcli |m purl of the Model C outfit. 

RENT7X.Xril ELECTRIC CO.. Xno., 

Detroit, Mich. 












TIIK \VViA< VTIOIN OF 

RcmiLife Violet Ray 


Hi "I i Freijtiencj for 

abscesses 

BALDNESS, FALLING 
HAIR (ALOPECIA) 

DANDRUFF 
BLACK HEAP'S 
BRUISES 
nUNioNs 


eczema and skin 

DISEASES 
PIMPLES (ACNE) 
SCARS 
WARTS 
WRINKLES 


Abscesses—High Frequency Violet Kny* are 
specified for 1 refitment of abscesses. as purifying 
and stimulating effect destroys the diseased con 
did on. 

Baldness, Fidl.ng Hair (Alopecia) t Dandruff— 

I ligh Frequency is an ideal remedy for lass oJ 
hair, which results from faulty nutrition. Fw-i 
daily treatments of five minutes 1 duration taken 
regularly and persistently almost Envmiahly . iv 
satisfactory results. 

Dandiuff, gray hair, itching scalp are likewise 
succegsfLilly treated, Violet Kays arc the best 
hair ionic procurable, ns they actually revitalize 
the hair roots, Jr many crises gray hair has been 
restored to it a original color. 

Blackheads—This annoying shin disease is 

caused by faulty functioning of Lhc akin- Violet 
Ray treatments not only ^vi11 remove the 
heads. but, by stimulating the skin uftd knnginj 
blood to the Healed area, establish a henlthfi! 
condition, preventing a recurrence of the trouble 

Bruises—Applied to the bruised or Jrwollen 
area, I he Violet Ray gear rally brings immediate 
results. Beal results are accomplished tvy l, * ir * ' 
high frequency lubricant, which is driven u," 
the tissue by the application of the Violet Rny 

Bunions—This painful affliction of the big tar 
joint is greatly relieved by Violet R*y treulments 
The inflammation subsides and soreness disap¬ 
pears. 

Ecwmn and Skirl Di.rt*™—ruction <" 

] ],|r|i Frequency Violflt Rny OB ' 1 c ^' n " Ml 1 
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. JW Detroit, Mu-himm 

RmuLift h Uttrk Co., Inc , __ 

CrAAi are nn acute ntlnck of cnlaJtk 
C r ijli.ainulnr to that lor entarrh ™d 

ISr C dl. U . U »lly r»p«l nnj 

lh!! ' , lt .„i irrilBiion of il.e mu- 


l_T„, r Frvt'f r .1 penned. . ' . 

Hny l.^cr v _ J( , ^ t | 1TpSll which recur 

cous lining of |U ■ per j 0 J of each year. 

k ft pemon M « ,] ey iw and smarLing 

vmwmg none *? , ' Many 

■h«M »« '"'"r f il. influ- 

rcoe.il. h»v» b«n made ol Diroct 


rep 

cnee 


of High Frequency in llieHC mw*- 


nnnl]cation”10 the UOK will, dir nwal rlr,-I:-l- 

P J ™ also trealnicnt of the itouc ex- 

« rn Jy. lohalnlions- of 0»n. am of tven ereat- 

’’ r and Ear Di»M«a— 

due to any one of several causes and the m^nm.r 

ol ireutin k for U* ir«suIM«w4* °£ “2JJ 

at the (rouble. The cm drum mur be diseased 

at it may have been punctured. It m-ty be du 
lo the disen«S ol the nerves or amnll bones in 
car. Inflammation of the eustochmn tube wliwh 
W* from throui to middle ear will enuae deal- 
ness. For deafness and ear 1 rouble 1 bgh Fre¬ 
quency is ultongly recommended. The special 
electrode lor inserting in the ear should he used. 
A sen nation of warmth is produced mid conges* 
(ion, inflammation nnd pain sire almost imme¬ 
diately lelicved. 

Sore Throat and Throat Diseases—The appli¬ 
cation of High Frequency Violet Ray to the cjt- 
lerior of the throat id one of the most effective 
means for (tenting -Much local (roubles an tomn 
litis, quinsy and sore ihrnnl. High Frequency 
brings a frank supply ol blond to the itlfected 
pari?, relieved congestion Eind pain. 

*■ Whooping Cough- —The efficacy of Ozone gen- 
crated by High Frequency and taken through Hie 
OlGTic Generator ill treating whooping COUgh has 
been attested by nlEiliy .iutkodticH, Says !,.' Abbe: 
M Qzone is the remedy par excellence lor whoop¬ 
ing cough.*' 

Pulmonary Ailment*—Ozone is especially ef¬ 
fective in consumption. This irn dur to the lad 
that OxoiiC is twice mi powerful in oxidizing prop¬ 
erties as ordinary air. For all diseases of the 
uir passage* the use of Ozone- Mi ulmugly recoin- 
mended. 
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tif trait, Mirhiyim 


Rrnut'.\f<* F.irctrii f’o., Im. 



Ovanc in simply ri concernraled Form a f Oxy- 
I'f-u ni pure Eitr. Without oxygen we cannot live. 
When wt brenlhr 1 we fill the lungs full of pure ait 
or oxygen, Ihia oxygen pusses through the walls 
of I Ilf 1 tint !b ul the satin*' time passing through 


and piiTifyirj'! the blood which in flowing through 
lire walls of iho Kings and which comes there from 


every purl of the body In be purified. 

It is lire Lick of pure air to puiily our blood 


that cnuses us to be overcome with disease. Be 


ir.g cooped up in an office or factory all day loop; 
ID responsible for most rtf mir diaetiSC.i and par 
liiuliLfty diseases of the respiratory orgEins su. I. 
as Catarrh, Bronchitis Pneumonia, Asthma, 
Tuberculosis and Colds. 

To overcome these disease* moat doctors ad¬ 
vise a trip) la I he mountains, the seashore or dm 
]ji:n.: forests in order lo obtain the desired ozone 


or oxygen. The RENUL 1 FE OZONE GENER¬ 


ATOR generalea omne nr oxygen in .sufficient 
quantities Id prevent all thin expense if used an 


your own home. 


The RENULIFFT OZONE GENERATOR b an 


attachment which fits in the handle of any nl oai 


VIOLET RAY Generators and delivers Ozone in 
large quantities for inhalation purposes. Eh*-' 
Ozone penetrates every cell in the ln^i, purify 
mg the blood, destroying 
disease germs and sooth¬ 
ing the inf!Finned I issues 
For Asthma, Catarrh. Hnv 



Bronchitis, I uberculosis, 
etc., there is no htltei 
treat meat known. As one 
of our most noted sur 
surgeons puts it. Oil one is 
essential 3 wherever pure 


nir ts eH.senlial and should 
tic used wherever any dis- 
*-nse is present."" 



Ozone Generator No. 2 J 


$9,50 


BP" 


i l, i 1 










/r '' - 


Pftrcit. Sfifhifjqft 


instructions for operating 

Ozone ecmmtor, arc p»cW wiU. nt>» pi=« 

nltiiehcd: included >e|.nrmnly «< - ° [ P'"« 

nredle oil <"id n K 1 "" 5 ™ nn<!l - 

R„t „ c (hat there in a -mull quantity ("bout 

„ tewpionftil) «l t>ine noodle oil in upper > hum. 

of orone smentor. I o P-t the 0.1 m ■ » 

h rr . « Funnel. Detach none ptcee from rubber 

coupling, Jind insert funnel in il* P^ce, 

A teanpoonfu] 0/ oil will do for a consider bit 

period. 

Wrl stem of ozone- generator in handle the 
B£ime R1 [lrt y other electrode Grasp holder of 
oione generator with left hand, ;i* shown in ill ns 
nu-itbii; turn on medium current, and agitate lnilEi 
with right bttnrt. O/.one filteiid through pine 
needle nil is produced. A pleasing* purifying, 
powerful agency* 
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! Ml, \m.lc UH>\ Ol 

Keniil.iir Violet Kay 

High KreijiiOlltvv h»r 


ASTHMA 
BRONCHITIS 
CATARRH < NOSE 
AMD THROAT) 
COLDS 
HAT FEVER 


DEAFNESS AND EAR 
DISEASES 

SORE THROAT AND 
THROAT DISEASES 
WHOOPING COUGH 
PULMONARY AILMENTS 


Asthma is a spasmodic contraction of wind 
pipe or bronchia] tubes Causing difficulty m breath¬ 
ing and a wheezing when breath is expelled. 
Authorities seem to agree that the primal cause 
is nervousness. There is evidence of inflnmma, 
tion in lining of wind pipe and smaller branches 
of bronchial tubes. 

Both the inflamed local conditions and the dis¬ 
turbed nervous center causing the trouble should 
respond to High F requency Violet Ray Treat¬ 
ments. The exterior of throat and chest is given 
strong current treatments. Ozone Generator ih 
specified as well as surface treatments along spinal 
nerve centers. 

Bronchitis— 1 he inftnmmation that is centered 
in the bronchial tubes is called bronchitis. The 
area of inflammation, however, may extend to 
tiie windpipe and even to the lungs. .Soreness 
in the top of the chest* coughing* fever, headache, 
tire symptom* of the disease. A continuation of 
thorough treatment over surface of chest, throat 
and back with ozone inhalations is very effective. 

Catarrh-Vt hen the mucous membrane, which# 

lines .ill organs that opeti outside the body, be 
cornea inflamed it in a condition known under 
the general name catarrh. This inflammation in 
tar air passages, nasal and throat, is generally 
spoken ft S CAtarrh- Violet Ray High frequency 
Unquestionably offers the catarrh sufferer more 
Telirf and benefit than can be expected from 
drugs. Both the exterior of the pose, treated 
Wilh general applicator, the interior with special 
internal nose applicator, find inhnlnticm from 

O/oar Generator for th»- triple attack on this 

da rig^ruus disease. 
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Scarj—Vncuum tub* *r n 'bs b* ve Cl 
effect on sear t i*we For Borne scars caustic tul- 
ouratifln spark ahm.ld be used which will destroy 
ihe scar tissue unci pEinble new tissue will tuke 

its place. 


Warts and Moles—Benuty pnrEors regularly 
cinp]oy the Violet Ray* fepplted through n ful- 
Kiiration electrode- lo remove warts, moles anti 
other facial blemishe*. The spot is treated with 
n hot spark which scats it. A cm at or scab Forms 
idler several treatments which Inter separatee, 
wvinif no scat. Sometimes it require* several 
treatments to entirely eradicate the growth. 


Wrinkles —-These me yeneially caused either 
by flabby - facial muscles or by the habitual une 
nf one set of facial muscles, causing lines to ap¬ 
pear on the lace*. High Frequency Violet Ray 
revitalizes muscles and smooths nut the wrinkles, 
Fvcry beauty parlor makes use of this treatment; 
it can be just ns effectively applied at home and be 

i liken more often. 





(Itifitp A'n, jf 


[ 111', MTLU \ Tlo% |>|. 

ReiiuLife Violet 1{ ; 

Fr(‘f|UnicT, f ()r 


IV 


ANEMIA 

ARTERIOSCLEROSIS 
(HARDENING OF 
ARTERIES) 
CIRCULATORY 
DISORD F.IIH 
CONSTIPATION 


G0L)T LE C0MPLAlt *TS 
HEADACHE 

PILES 0US AFFECTt0NS 
FROSTATIC DISEASES 


Anemia—High Frequency Violet R n y current* 
tticrciine tht- oxygenation of the blood, Thcb 
employ me til in anemia, therefore, in quite etfc,-- 
Cvc. _ They may be used without interference 
W L 111 iron tonics, if desired. 

Oiffono inhalations are of the utmost value, I his 
greatly facilitates absorption of oxygen by the 
blood resulting in a rapid increase of hemoglobin. 

Arteriosclerosis (Hardening Arterien) (High 
Blood Pressure}—The use of Violet Ray High 
Frequency home treatments fur the™ nilmnits is 
beneficial, but the sufferer should place himself 

m the hand (I of an electro-therapeutist, us n 

general systemic thorough treatment with diet in¬ 
structions arc required by the HcriotisneHs of the 
affliction, The- use of High f requency will lower 
the blood pressure. 

Circulatory Disorder*-—Nu surer means of fltim- 
ulating in id accelerating circulation is known than 
High Frequency Violet Roy treatments. At the 
same lime the blood itself le purified. Deposits 
and impediments dissolved. Cold hands or feet 
Indicate the absence of rich, warm blood. I his 
chillittcus ifl quickly overcome by applies!(ions of 
Violet Ray to the parts affected. AM hr a flni = 
time the blood in built up and eventually normal 
circulation established., 

Constipation—High frequency may he used 
advantageously lor constipnlion, application 
ing made over the abdomen- Also, spccin rcc 
lal electrode for internal irwtment. ^ 

Female Complaints—Vciy gmlifyin* 
secured in such eases. Full instructions or 
meat arc given ti\ our trentment chart. 
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"Iffiftrif fur. 


17 1-: rj 


Gout-—Gout in usually ihr- rtuiuli of excessive 
, iiiitig erf rich JUcjfl, m dlinking oi alcoholic brv- 
c rages, Piercing pain*, cauptnp great OKony, .»r-- 
auticrcd in (he joint. of the rtm! toe Tlic did 
condition should he immediately nllehtlcd to and 
local treatments of High Frequency over the arct. 
of ptitn will k:ivc quick and mnt results. 

Headache—High Frequency Violet Rny IrrnI 
rnenl is very effective for headache, Only (cim- 
pornry relief nifty he Expected where it i* (he 
reflex of serious organic dlBCMW. These gauaes 
should he determined and alno trenied, Not only 
the head ii iclf, but the spine, neck turd, and 
utomndi should be trenled with Hirli Frequency, 
rlcpcnding upon the cause, of which a hcndnchc 
i:l the ay nip tom. 

Nervous Affectionsi—Numerous . riaea of ncr- 
von f exhaustion have ben reported cured by 
I li.'li I I ■ I e 11 ■ r I ■ ■ v. Ml-- m-niTal sy.'iiiioic Irralmcnl 
through the metal electrode, held in the hand, 
is quieting and relieves nerve tension. 

Oisone inhaled is n very desirable adjunct. 
The great nerves of spina nrtd neck should :dso 
lie treated. 

pj| (! g.— J lie insulated elect rod c should be lined 
l lijrh Frequency current ha>t proved mont efh-cti- 
cioua, whether used alone or in connection with 
sonic oilier remedy. 

Prostalfc Diseases—The results following the 
high frequency treatment of nil forms of proalftlic 
diseases arc extraordinary. Authorities report 
complete cures in a very large percentage of cases. 
The vacuum (uhe, especially designed Jot such 
treatment s. fihodld be used. 
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i HE: Wvim winy o; 


RcnuLife Violet Kay 


Miuli l ri-{|tnniy fur 

LAMENESS (LOCQ- NEURITIS 

MOTOft ATAXIA) PARALYSIS 

INFANTILE PARALYSIS RHEUMATISM 

lumbago sciatica 

NEURALGIA 


Infantile Paralysis—Violet Ray* ure m mild 
and gentle in action that the nrmilfcAt infant may 
be treated without harmful rcHLilu Infantile 
paralysis caused by aerident or disease i ti nut- 
Ural condinion for Violet Kay irentmert The 
Spine, as well an nUiBclea affected, should be 
Lrcutcd. The opportunity to give daily treatments 
with our instrument makes ils use especially ad¬ 
vantageous. 

Lnmenes-t (Locomotor Ataxia) —Relief and 
benefit follows the use of high frequency in such 
eases. 

Lumbago—Immediate relief follows ihe use of 
High frequency for tumbnsfo, which is a form 
of muscular rheumalism. 3 he application should 
be made to the affected area With the patient 
changing his position often. J reatments mny be 
taken im often ns necessary and of ten minutes 
■duration Unhl relief i" given. 

Neuralgia—The- old definition of neuralgia wns 
"the cry of n starved nerve lor blond, Thin 
essentially indicates ihe unr nf I Ugh Frequency 
Violat Ray. No other agency in no U'irfiil in 
stimulalirfi ihe circulation or bringing to ihe area 
increased blood supply, Al ihe sntne time, il 
purifies the blood, 

Neuritis—-Neuritis is t h-- inflamed condition of 
the nerve, causing pnin, Any nerve mny be in¬ 
volved, but frequently the nerve of shoulder and 
arm in affected. I (n:h Frequency is n positive 
relief and almost inYftrinb|y a cure for this eon 
dilion, Trent men l nhonld he in direct conlacl 
with |]u< skin. Al first the pain may be aggrn 



(C) Jeff Behary 2019 






(C) Jeff Behary 2019 


10 





rTr.iup .Vo, 5 


\iTut:,vnu\ op 

HenuLHe Violet Hay 

High l H rrf|Huit€> for 


BRAIN PAG 
GOITRE 
INSOMNIA 
PAIN IN ABDOMEN 
AND CHEST 


OBESITY 
PYORRHEA 
SPRAINS 
TOOTHACHE 
WEAK EYES 


□ rain Fug—Bruiti fag in <i condition just one 
hU.-[j removed from nervous pro tu rati on, I ligh 
Frequency cuiretil and Ozone accomplish remark¬ 
able results, Treatments over spine and obdemw 
iiuil region and Luck of neck have n quieting, 
ex hi] mating cfFect inout welcome In the hu Ifcrer. 

Goitre— Gratifying rc^njlls me secured in many 
cases by the uae of High Frequency Violet K.sy 
m treating goitre. I he external throat electrode 
is -m shaped I hat ircfttinKnl of the goitre itself 
can be accomplished most Effectively. Daily 
treatments persistently kept up arc required. 

Insomnia- -There arc few eases uf insomnia 
that cannot be cured by I ligh Frequency cur¬ 
rents. The back of the head, neck, eyebrow*, 
and cyen should be treated, 

Obesity-Slow but satisfactory Jesuits are *iv 

cured by High Frequency Violet Rny in reducing 
surplus fat. The diet must be looked after and 
daily treatment* taken. 

Pain hi Abdomen and Chest—High Frequency 
current has n remarkable pain-relieving power. 
Application should be made at the - l ’ cn * °f 
pain until relief comes. Actual tircn trented 
glows with the warmth and cause of Irritation is 
removed. 

Pyorrhea—Many people troubled with pyor 
rlien tiro anemic. Iliii would indicate a neecwiily 
of treating the blood ns well as n local treatment 
of the diseased yums, Many dentists employ 
! ligh Frequency Violet Ray in (hro work. No 
only should Ihr glitnn be treated with (lie uplift 
dental electrodes, bat we strongly recommend 
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Hntfu C.r, lm'. 


J}ftrait, Mtehtiian 


thiit the patient take inhalations bom Ozone 
Genctaton High frequency Violet Ray is nn nn. 
(iiMrptic a* well a* utimuUiinjt 

Sprain*— -I Eigh Frequency Violet R.iy Temuvc* 
oneness, stiffness from sprained ihukIm, lends to 
dispe] (he congestion, .md is the pleasant and sure 

relief. 

Toothache—In many cases of toothache the 
application of Violet Ray will give immediate 
relicF Ihe cause, however, should be removed 
This generally requires a dentist. 

Weak Eyes —Special electrodes fitting the eye 
lids are best used in treating the eyes A pleas¬ 
ant warmth is experienced, blood is brought to 
the affected area and soreness disappears, Mus¬ 
cular deterioration is stopped and gradual return 
to normal condition usually results, 


RENULIFE ELECTRIC C0„ INC., 
6th FToo£lMarqwH ■»—4tto$ ., 
DETROlT t MICH, 

/ 3 Ojfc- 

/s-j* /j*- , ,Afs c^r - 






u 


(C) Jeff Behary 2019 


12 





IMPORTANT 

You Must Always Hold Handle 
at End Nearest Cord 

Holding handle near electrode end may cause a discharge 
of current through handle, thus detracting from current 
delivered for treatment through electrode. 






sX 


TO INSERT OR REMOVE 
ELECTRODE FROM 
HANDLE 

1st—ra?|> electrode with 
thumb and first finger of left 
hand and applicator handle 
in right hand 35 shovn in 
upper photo* 

2nd—In5ert electrode inn a han¬ 
dle until electrode strikes 
electrode holder* Slight 
resistance fell)* 

3rd - Press electrode fittnlv 
intu jdace- 

TO REMOVE REVERSE THE 
ABOVE OPERATION 


hOKT TWIST ELECTRODES 

while inserting nr removing 
t'nmi handle 

Renulife Electric* Company 


I'li-V IN» 


Dot roit. 


Michigan 
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Instructions for Operating and Using 

The Roche Electric Hygienic Machine 

The operator should first thoroughly master the method of using 
the machine, and the correct way of applying it. This is the most 
essential part. UNDER NO CIRCUMSTANCES should an inexperi¬ 
enced operator he permitted to use the machine or give treatment*. 
THIS IS VERY IMPORTANT. 

HOW TO OPERATE MACHINE 

The rheostat or large switch, in center of coil 
board is what regulates the current, which increases 
when moved from left to right. The small switch at 
lower right corner is the battery switch. To start 
machine place this switch in an on position (on small 
head) and give Interrupter A a slight jar. Now re¬ 
member what me mean by a slight jar, is to press 
the vibrator towards the core of the coil, allowing 
your finger to slip off it, at the same time. By per¬ 
mitting the finger to slip off the vibrator it jars the 
interrupter. If you push the interrupter against the 
core, it will not start. This is why we try to impress 
thoroughly upon your mind that you must allow your 
finger to slip off the vibrator after it has been 
pressed against the core. P>e careful in jarring 
Interrupter, so as not to lift up on it, there¬ 
by .separating platinum contact points 
This will start machine running. BE 
SURE THE SMALL SWITCH IS OFF 
WHEN NOT IN USE, as if same is left on 
lotteries .will soon die out, and always see canwn ikmid u «y«M <imt t» Hi 

O' < ♦>_ '.•••»* cell. Ml.-, .lie kept llgnt. ’ H« kiMM c«n W uvd If Mtnurr 




As your batteries grow weak you will have to adjust the Inter¬ 
rupter A, which is the only adjustment on machine. This is done by 
releasing Lock Nut C, and screwing in on Screw B. Adjust until 
Interrupter is vibrating fast and steady, and giving off steady and 
even current. If machine is naming all right LitriVE IT ALONE. 

Two No. 6 dry cells are used in operating the machine. The life of 
the batteries should be from eight to ten months. 

HOW TO USE MACHINE 

Do not be afraid of the current. It cannot hurt you, or cause any 
harm whatever. Use the machine and take the current until you be¬ 
come accustomed to it and are not afraid of it. 

When taking the first treatment, be sure the current is mild. Use 
on first point of rheostat. Increase the current as treatment prog¬ 
resses, but do not take it too strong to lie uncomfortable. The entire 
first treatment should be very mild. 

After using once or twice you will become accustomed to it, will 
enjoy it and take a stronger current, and look forward to your treat¬ 
ments. If the current is used too strong it will make the muscles sore 
and irritable. 

Never give anybody a sharp unexpected shock, or allow anybody 
to play jokes with the machine. 



FURTHER INSTRUCTIONS 

This machine was thoroughly tested and adjusted before leaving 
factory and should work satisfactorily after all packing has been re¬ 
moved and the battery switch it turned on. 

With regard to using the machine. First, wet 
the sponge thoroughly, wringing same fairly dry, 
so that it will not drip. Attach to right hand post. 
Start machine by throwing on small switch. Stand 
on foot plates with both feet. Place the sponge on 
tile back below the n>yk, and between the shoulder 
blades and raise one foot and then the other, as if 
walking, as illustrated in Plate No. 1. Keep this 
up about two minutes. This starts a general circu¬ 
lation through the body and gives you a chance to 
test the strength of the current. After this, start 
to rub yourself as you see fit. Up and down the 
spine, across the small of the back, over the kid¬ 
neys, over the abdomen, down the legs and arms. 
Remember you must use it very mild around fore¬ 
head and temples. 

Always take the GENERAL TREATMENT as 
described here, as this starts a GENERAL CIR¬ 
CULATION, after which you can massage the 
afflicted parts where you need it the most. In this 
way it is easier to get the circulation into the slug¬ 
gish parts. 

With Regard to Length of Treatment. We 

recommend the use of our machine from ten to twelve minutes. There 
will be no ill effect when taken longer, but we do not advise them, as 
.same are unnecessary. 

With Regard to Number of Treatments. We 

recommend the daily use of our machines. It is 
by pouring this current into the body daily, where 
~lhe en'ect a of »nr Lu.»i....c ri' s lapcr. Other 

that the benefit is derived. Electricity cannot be 
taken once or twice a week with any results. In 
severe cases and cases that are chronic we recom¬ 
mend their use twice a day, morning and evening. 

When Treatments Should Be Taken. Treat¬ 
ments can be taken either upon retiring or in the 
morning upon arising. For INSOMNIA we recom¬ 
mend its use at night on retiring. Massage well 
down the back of the neck. If you are awakened 
in the night do not lie awake and let your nerves 
get the best of you, get up and use the machine, 
as it will be found very effective in getting you 
back to sle< p. If it is found to stimulate too much 
we recommend its use in the morning. 

FOR HIGH BLOOD PRESSURE OR HARDEN¬ 
ING OF THE ARTERIES 

For high blood pressure or hardening of the Plate 2 

arteries we recommend a general massage, rub¬ 
bing well down the back of the neck and the spine. 

We recommend that you write Prof. Roche personally, giving him the 
birth of your trouble, and he will outline a course of diet and hygienic 
treatment for you. This is also very essential to any one suffering 
from any chronic ailment, to consult Prof. Roche while using the 

• • i t‘ -t-f 

Illustrating Plate No. 2. Start and rub your¬ 
self with the sponge as cut shows, making a full 
circle from right to left over a!>domen. This treat¬ 
ment is especially recommended for CONSTIPA¬ 
TION. NEURALGIA, so-called APPENDICITIS, 
and will also reduce LARGE ABDOMENS. 

Illustrating Plate No. 3. Showing how to treat 
SPINAL TROUBLE. VERTIGO. NEURITIS, 
PARALYSIS, LOCOMOTOR ATAXIA. KIDNEY 
TROUBLE and LUMBAGO. Rub up and down 
the spine, across the back, over the kidneys. In 
treating ALL NERVE TROUBLES work well on 
spine and back of neck. Always rub downwards 
on back of neck, as all the nerves center through 
the spine. 

Illustrating Plate No. 4. Illustrates treatment 
for VARICOSE VEINS. Start from the foot and 
Plate 3 rub up towards the body; this starts a circulation 









and carries off that dead clotted blood that 
tills those veins. If you have RHEUMA¬ 
TISM or GOUT and the knee joints are 
swollen and still', apply electricity well. 

Illustrating Plate No. 5. This shows 
manner in which the current is applied to 
limbs. We recommend its use for all 
forms of RHEUMATISM and NERVE 
TROUBLES. 

Illustrating Plate No. G. Showing how 
L> treat the BLADDER and PROSTATE 
GLANDS, and overcoming sexual weak¬ 
ness. Standing on the foot plates with the 
toes turned out so that the heels touch the 
plates, and a little bowed in the knees, 
place the sponge between your legs up 
against the coxy or base of spine. Hold 
the electrode there about three minutes, 
Piute 4 finishing with a general massage. If un¬ 

able to stand, same can be taken while 
sitting. We recommend this treatment for LOCOMOTOR ATAXIA, 
PARALYSIS, and other MOTOR NERVE TROUBLES. For VARI¬ 
COCELE apply it also to those parts, rubbing upward. 

The rectal electrode which you will find in machine is to be used in 
cases of CHRONIC CONSTIPATION, or where the bowels are prac¬ 
tically paralyzed. It is also used in treating PROSTATE GLAND 
TROUBLE, but we recommend our special prostatic electrode, as it 
has a more direct effect upon the gland. In using electrode it is 
attached with extra cord to right hand post. Use a little vaseline be¬ 
fore inserting. We recommend sitting while 
using for constipation, and kneeling on foot 
plates for prostate gland trouble, or it can be 
taken while sitting on the side of a chair, lean¬ 
ing- forward with your right foot on the foot 
plates. This is a very easy way to insert the 
VW two or three minutes and re¬ 
member electrode must be inserted before ma¬ 
chine is stalled. 

Our machine has been very successful in the 
treatment of GOITRES, holding the electrode 
on the neck, with a rolling motion and rubbing 
downward. 

In using the hair brush, comb, and rectal 
electrode, these are attached to right hand post 
with extra cord, and are used while standing 
on foot plates. The bedplate is used for treat¬ 
ing a patient confined to bed. Attach by extra 
cord to left hand post, and place under spine of 
patient. Massage with sponge same as when 
standing. 

To give ELECTRIC MASSAGE treatment to patients in bed, as 
the patient lies on the bed plate, you can use the body electrode upon 
them just the same as upon yourself. If you wish to give an electric 
hand massage, you should get our wrist attachment. In this way the 
current is taken through the operator. 

For DANDRUFF and FALLING HAIR. Never give this treat¬ 
ment after using tonics containing alcohol. Use the tonic if you wish 
to use one, after the electrical treatment. 

Remember this machine is guaranteed. It 
is not lianie to get out of order, but in ca&e it 
does, do not return it until you have first writ¬ 
ten us. We may be able to tell you what to do 
and so save you needless express charges. 

Under no circumstances should you try to 
lake the machine apart or permit anyone to 
do so. 

It is sealed. If the seal be broken, our guar¬ 
antee ceases. 

FOR ELECTRIC SHOWER BATH. Special 
wires are required which can be procured at 
slight cost. A wire is connected to left hand 
post and attached to bed plate, which is placed 
under shower, so that it is stood upon. It is 
advisable to p'ace a towel over plate. Other 
connection is made from right hand post to out¬ 
let of shower or spray. It is advisable to use a 
rubber cap on head. Also keep machine far 
enough away from shower so that it will not 



yet wet. 

After using machine be sure and wipe any water off that may drop 
from sponge. 

NEVER LEAVE THE SPONGE IN CASE WHEN WET, as same 
will affect finish of case. 


INSTRUCTIONS 




* I 



twist; if you do y 

- * I . 1. i. . 

OUJ CiC..lOv«u> u.. 

tips become injui 
their vacuum and 


FOR OPERATING OUR No. 18 COMBINATION 
HIGH FREQUENCY MACHINE 

Our High Ray is operated either from 110 Volt 
Direct or Alternating current, 60 cycles. Where 
the current is 220 Volt**- a special condenser will 
have to be installed. I)o not place the machine 
upon any metal stand or table, or you will ground 
and short the circuit. 

ATTACHING. Screw the attachment plug 
into the lamp socket, then turn knob No. 2, turn¬ 
ing knob to the right will increase the spark, and 
turning it to the left will reduce the spark. Knob 
No. 2 is the only means of regulating the high 
frequency current. No. 1 is the vibrator, which 
vibrates against the cove of the coil. In some 
cases through shipping or rough handling the vi¬ 
brator may need adjustment. This is done by the 
use of a pair of small pliers, by pressing in or out 
on the vibrator, near the nut, which holds the 
vibrator stationary, as you will see by Figure 3. 
But should there be any spark or Violet flow 
through the electrode, leave it alone. As a rule it 
will adjust of itself. The hard rubber handle 
which contains the resinator coil, holds the vari¬ 
ous electrodes as illustrated in Plate 7. In insert¬ 
ing the electrodes into the handle, push them in 
straight, and remove in the same way. Do not 
ou are liable to break the glass electrode. The vari¬ 
es H cI’v>jis ha ndled vorv carefully. Should th'e 
red or they become cracked or punctured, mey iosc 
I their properties to conduct the current. 
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High Frequency or Violet Rav^can be used direct upon the skin or 
through the clothes. We recommend where there is a severe case of 
neuritis to apply the machine through the clothes, or for any ailment 
which requires heat. There is really no secret in applying this current 
or giving treatment, just merely apply it to the affected parts or 
where you see fit. 

In Using Our Ozonizcr, which we recommend to anyone suffering 
from catarrh, asthma, or weak lungs. The discharge from the coil 
passing through the exhausted chamber in the Ozonizer, produces a 
liberal amount of ozone, which is purified by passing through an oil 
solution, and is delivered to the patient by pressing a rubber bulb. 
We prefer that you use this formula, which is very efficient and pleas¬ 
ant to use. One part oil of eucalyptus, and two parts oil of pine needles. 
Any other information will be gladly given upon request by writing the 

Roche Electric Machine company 

GRAND RAPIDS. MICHIGAN 
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Scheidel-Western X-Ray coil company 

Largest Manufacturers of X-Ray Apparatus in the W orld 
737-739 WEST VAN BUREN STREET 

CHICAGO, ILL. 
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Tust a Moment 


and do not tut u this page before perusing its contents. With every confidence in the merits 
of onr well known apparatus, we present our new catalog “D" here for your consideration. 
We shall not elaborate within its pages the constructive merits of the individual pieces of apparatus, but 
rather' rely on the universal reception it has been given by the medical profession as a proof of merit. 

We need not say a word to those who have ever used the Schcidcl Coil, but to those who contemplate pur¬ 
chase we most respectfully beg to submit that, the Schcidcl Coil is computed, designed and built by experts in 
practical electrical engineering. It is modeled after the modern type of commercial high tension transformer, where 
efficiency is a vital fact. The core is of the best imported double annealed Norway iron wire. 

The primary is so constructed that a set of switches will adapt it equally well to direct or alternating current. 
It is interchangeable, protected by a tube of the highest possible insulating qualities and supported independent of 
the secondary. 

The secondary, in sections, has its wire of such cross section as to allow the operation of the coil at its maxi 
mum without heating and thus causing a breakdown. 

The insulation for the secondary is flexible, self-scaling, not affected by temperature, constant am non 

earbonzing. 

The case is constructed of wood which experience has taught us to be the best adapted, finished t I 

ished mahogany. _„ __ 

b y W. SCHEIDEL & CO. 
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Please Furnish this Information. 


When ordering X-Ray Coils or asking for prices on equipments: 

Have you access to any electric current circuit?-. 

Is it direct or alternating current:—....... 

If direct current, what is the voltage?.....—----- 

If alternating current, what is the voltage? ...... 

If alternating current, give number of cycles, or. .. 

Number of alternations per minute .-. .—.......... 

State if current is single, two or three phase . ...-... 

The superintendent of your electric light plant can tell you. 

Notice. 

The superior merits of the Scheidel X-Ray Coil have brought a number of imitators into the field who 
are manufacturing induction coils, infringing on our patents Nos. 702,032 and 690,973; others pending. We 
beg purchasers as well as dealers and manufacturers to take notice that we will protect our rights under these 
patents. It is not worth while to take a law suit with your equipment even if given free. It can he said 
of coils like any other standard article most truthfully, that "Price governs Quality,” and Scheidel coils are 
without a peer today. We invite comparison. 

4 
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Scheidel’s Standard 12” D. C. Coll, Turbine Interrupter and Table Switch Board. 

Compact In Form and Elegant In Appearance. 


The illustration on this page represents the most complete 
arrangement of our 12-ineh apparatus. The coil is arranged with 
primary switches which afford a wide range of variation. The 
secondary terminals are easy of access for connecting the tube. 

The Interrupter rests upon a shelf arranged beneath the coil 
while the main Rheostat is set flush with panel at the end of the table. 

We would call special attention to the convenient arrangement 

• • •('.. 

of all switches, meters, rheostats, timing device, etc. The motor 
Rheostat is of special importance as the rapidity of interruptions 
are controlled by this means. Easy to connect to - the line by 
means of ordinary extension cord. Simple to operate as the 
apparatus may be started by simply closing a switch, or stopped 
by opening it. The current is made strong or weak by turning the 
Rheostat Crank as you would regulate your gas light to suit 
requirements. 
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Cut o! 20” Coll. 


The coil illustrated on this page is of 
20-inch spark length capacity. The 
general arrangement does not differ 
materially from our standard 12-inch 
apparatus as illustrated on page 3 of 
this catalogue, except in the matter or 
two interrupters being used. Some 
X-Ray operators prefer to use the 
Wehnelt interrupter under some condi¬ 
tions. This equipment is so arranged 
that by changing the position of one 
switch the current may be changed to 
either interrupter desired. 
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The Scheldel Standard Wall Plate Equipment. 

This equipment is the same as that illustrated 
on page five except as to arrangement of the 
various parts, viz,.'The me tern, rheostats and 
switches are m'ounted on a marbleized slate base, 
one inch thick by 25 inches square (this size 
varies under some conditions and combinations of 
.'.parts) which may be attached to wall or placed 
in any position that may be found by experience 
to be the most convenient. Any ordinary table 
of proper size may be used, or we can supply a 
suitable table properly finished to match wood 
work of coil. Adjustable spark gaps are supplied 
with all coils. 


• la- 3- 
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Altemutlnf] Current Apparatus. 

The above cut shows our apparatus adapted 
for use with alternating current. It will give most 
satisfactory results for treatment as well as for 
diagnostic and radiographic purposes, and is also 
adapted for use with our high frequency ap¬ 
paratus. 

When contemplating to install such apparatus, 
give voltage and number of cycles or alternations 

as requested on second page. 
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Fin. 5. 
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SclieldcTs Special Coll lor Skin Treatment 


In this type of apparatus we illustrate a Special 
Coil with very fine Windings, as constructed after 
I’roiMvSSOKS Frkund and SctilFK, of Vienna, 
specially for skin treatments and the removal of 
hair, etc. This equipment consists of a wall plate 
with volt meter, amperemeter and rheostat for 
regulating the motor speed, and a cell-selector for 
regulating the voltage in the primary circuit of 
the coil. 

The Dip Interrupter illustrated is used with 
this coil as it is recommended by 1’kok kssors 
1'rkiind and Scmi'i', of Vienna, for skin treat¬ 
ments. This interrupter is driven by a motor 
arranged for 110 volt current or batteries. The 
needle of the interrupter dipping into a cup oi 
mercury. The cup is raised or lowered by means 
of a milled disc to change the amount of current 
flowing!through the coil. 


9 






rifl. u. 

The above combination consisting of a Coil, Interrupter and Rheostat is the most simj a 

of direct current apparatus. 

We manufacture but one grade of goods, therefore our patrons are assuied of are ^he 

vhether they order a complete table equipment or only a single part. 1 ,u 11 ' ^,,1 t | ie co p cau b< 

als of an X-Ray Apparatus. Our interrupters and rheostats are made in one size on > , 


duce whether they order a complete t 
essentials of an X-Ray Apparatus, t 
supplied in any spark length desired. 


«-H— 
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Sclidilel Portable Coils. 


' • , v&aauisvA 

' : • '■ i '■ 


We would call special attention to our several types of portable X-Kay coils which arc provided with vibrator 
merrupters and are also arranged so that they may be operated from the 110 volt direct current by means of ourWehnelt 
a nr r U f, er : Ur f' C , al 1 lcr . ,,i ‘ li, '« current of 50 to 110 volts with our special alternating interrupter. This type oI 
hLvfnl u * l? iirt,cular| y desirable for those of the profession who have electric current at night only, and for those who 
have no lighting current and have occasion to use the X-Rays in portable form. 


ils which are provided with vibrator 

. . r _ 
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ScIicUIcl’s 12” 
Portable Coil. 


In this cut is shown 
the 12-in. Portable 
Coil, which we manu¬ 
facture; and also the 
battery for operating 
it. This coil is built 
exactly the same as 
the 110 volt coil in 
outer appearance, ex¬ 
cept that the windings 
on the primary are 
changed to adapt it to 
the batteries. It has a 
special vibrator with 
adjustable spring in¬ 
terrupter so that the 
rate of vibrations can 
be varied. 


The battery usually 
supplied with this coil, as 
illustrated is our standard 
seven-cell storage battery 
which for portability and 
1 efficiency we have found 
to suit all requirements 
for an apparatus of this 
type, batteries of great¬ 
er capacity will he sup¬ 
plied if requested. 


8 |2- Portable Coll. Mounted on 

Table with Ballerlea on Shell Below 
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Mercury Turbine Interrupter 



In the above cuts we show the Seheidel patented Mercury Turbine Interrupter which is known to he the 
most perfect type of interrupter for use on direct currents of from 50 to 250 volts. This interrupter has a pot containing 
four pounds of metallic mercury (quick silver) in which revolves a hollow shaft and disc causing a jet of mercury 
to he thrown against copper segments by centrifugal force, thus completing the circuit. 

1 he rapidity of interruptions may be varied by either speeding the motor or changing the number of seg¬ 
ments. 1 he base of the interrupter contains the eondensor which may be adjustable when so ordered, but when 
complete Seheidel equipments are ordered, we always permanently adjust the eondensor to the coil supplied. 

13 


Flo. I. 

Interrupter with Operative Switches 


Flo- 2. 

Style ol Interrupter used with Switch Iloard 
or Tattle Apparatus. 
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Schctdcl’s Dip Interrupter tor use with Battery Coils. 



The interrupter base is of cast iron, highly japanned, and on this rests the mahogany base to which 

the parts are secured, lhe motor can lie used with battery or 110 volt current. Attached to the shaft of 

the motor is an eccentric which imparts a vibratory motion to the contact arm, and to this arm is secured 
a point or needle that dips into a cup of mercury covered with alcohol. 

lhe up and down motion imparted to the contact needle makes and breaks the circuit of the coil, 

and the strength of the current is regulated by raising or lowering the clip of mercury, by turning a milled 

disc "hich opeiales a rack and pinion on the arm carrying the mercury cup. 

w 
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It is of greatest importance, when making radiographs 
that all X-Ray light beyond that necessary to illuminate the 
area to be diagnosed should be excluded since this superfluous 
light tends to false active radiations. This apparatus is especially 
designed to eliminate these false radiations and is consequently 
adapted for securing the most difficult radiographs. 


(C) Jeff Behary 2019 


This Interrupter is especially designed 
for alternating current. It requires no 
water cooling device and will give satis¬ 
factory continuous service. 


IB 
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Multiple Spark Gaps 

ese will materially increase the range oi any X-Raj 
oi , permitting the use of tubes, which without them wouk 

i:; S ? a f lHW VaCUUm as t0 give no X - Ra y light at all. I. 

teriall a " ' ° lhe Iife of “> b « "'ill be n,a 

,y I,1CreaSed b >' ‘he use of these spark gaps. 
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Scheldel’s Tube Stands 

Tliis Tube Stand, is of our own design, and 
it is very stable and rigid. 

Willi the universal joint it can be adjusted 
in any'direction by loosening a thumb screw, so it 
may be adapted to suit any requirements. On the 
lop is a hard rubber rod used to support the tube 
cords. This is made so that it adjusts itself to any 
position in which the lube may be turned, and 
when not in use, it may be telescoped into a small 
space. All the parts are nickel plated, except the 
base, which is japanned. 


Tube Stand (open) 



Tube Stand (cluncd) 
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Adjustable TubcShleld 
and Holder. 

This cut shows our 
Adjustable Tube Shield 
and Holder. 

The shield is provided 
with several diaphragms 
of different diameter, 
thus permitting the ex¬ 
clusion of all but the 
central rays necessary 
for the work to be done. 

The tube shield and 
holder arc adjustable to 
any position. 


Fluoroscopcs. 



We carry in stock Platinum Barium Cyanide 
screens and fluoroscopcs of all standard sizes. We 
have two grades of screens, fust and second 
quality, of which the fust is a special superfine 
grade, giving the finest definition. The second 
quality is the grade commonly sold as the best 
and will give very good definition. 

We can also furnish all sizes 01 re-enforcing 
screens for skiagraphic work and will quote prices 
on application. 

I 9 
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The high Frequency apparatus as shown above, is especially adapted and designed foi l,s ^‘ n | ^| >n * 
h coils or static machines, and will give gratifying results for internal and external ticatnient o ni c 
lignant diseases, and rheumatic and nervous afflictions. . 1R iu v or Tesla 

'Pile essential |>arts are, the high potential condenser with adjustable spark gap, the "K 1 ^ ^ >cr price list. 

il« and the various vacuum electrodes l>v which the treatment is administered. Complete appai.i 1 
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Resonators, Double and Single 


'i yi>e 1. Shows our single open form resonator. After making a careful study of the existing types of this 
apparatus, we have brought this out as best adapted to the needs of the medical profession; to be used with the 
Auto-Condensation Couch, Solenoids and Auto-Conduction Cages illustrated on the following pages. 

1 ype 2. Single Closed Resonator. This is the same as that described in the proceeding paragraph with the exception 
of the Leyden jars and spark gap being inclosed in a cabinet. 

1 y]K‘ 3. Double Resonator. This cut shows our Double Resonator which is very powerful and especially 
adapted Ionise with Auto-Condensation Couches, Auto-Conduction Cages, Solenoids, large eflluve discs and all forms 
of electrodes, etc. Necessary Leyden jars and spark gaps arc inclosed within the cabinet. 

21 


Type 2. Closed Cabinet 


Type 1. Open Cabinet 


Type 3. Double Closed Resonator 
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Solenoids. 


Flo. 20 . 2I - 

The Auto-Conduction Cage Fig. 19 is used extensively 
with double or single Oudin Resonators for general high fre¬ 
quency treatment. 

The Solenoids are used for high frequency treatment of 
the arms and legs respectively. 



























FIq. 2C. 


Auto - Condensation Couches are used with double or single 
resonators and are indispensable for general high frequency treatment. 
They come in two types with an adjustable head and foot rest, as 
shown in cut, and in the form of a stationary couch. The adjust¬ 
able form is constructed of bamboo and rattan. Each couch is 
equipped with proper insulating cushions complete in every detail. 


Electrode Hoard. 


Auto-Condcnsatloii Couch. 


Fin. 23. 


Electrode Hoard, polished mahogany 
finish with full set of elec¬ 
trodes and handles. 


Electrode Board without Elcc 


trodcs 
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Flo- 24. 


This is built after the D'Arsonval type fur measuring high potential currents, where the elongation of a line 
metallic wire through which the current passes, causes the movement of an indicator, which shows the intensity of the 
current passing, in milli-amperes. This is most valuable for noting the dosage in giving high frequency treatments. 



The above Metal Tipped Body Electrode is especially devised to give a heavy eflluve body tn-ati 

Oudin Resonators. 

i 14 
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Rndlofiraphlc Tabic. 


IlluHiliiallii{] Box 


Ho- 14. 

This form of table illustrates the latest achievements and advan 
tages for radiographical work. It is much desired by radiograph 
specialists and for Hospital use. 


This will prove of great value to the practitioners, 
designed box. the oblique surface of which is fitted w 


designed nox, me oumjuc aunu^v. . . • . Kao 

frames to accommodate all the standard size photographic plates, ha 
the interior constructed with a dull white reflecting sure, 
this is illuminated by the electric lights with... "»* **»• ££ 

to the right intensity by the rheostat provided, a new va ue is given 
to adiogranhs and points which seemed faiu, or dull are brought out 


to radiographs and points 
with startling clearness. 
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I-It. 13 


In the above cut is shown the patient table with adjustable plate holder and ann which can be uset 
above or below the table to accommodate different cases. 


(C) Jeff Behary 2019 


27 






Tubes 


Fl«. 1. 

Illustrates the R. F. non-regulating heavy anode 
lube, adapted to radio-therapeutic work. 


Fin. 2 . 

the precedingj cut with self-regulating 


Same as 
attaclnncut. 


no. *■ 

This lube is similar to Fig 1, but the anode has an 
extra flange to cut ofT the action of tramp rays. A very 
distinct hemisphere is thus created, and even at low 
vacuum the lube will show marked contrast and defini¬ 
tion, in radiographic and fluoroscopic work. 


Fig. 3. 

dilating tube with metal jacketed 
especially adapted for therapeutic 
r or ‘»»ary diagnostic and radio- 


The R. F. self- reg 
anode. This tube is , 
purposes and also for 
graphical work. 
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Tubes. 


This tube is the same- as Fig. 4 on the preceding 
page, and in addition lias the self-regulating device. 


The Mueller self-regulating tube with heavy anode 
is well adapted to diagnostic and radiographic work. 


This is the same as Fig. 5 with water cooled anode. 
It is constructed to Stand the heaviest discharges from a 
large coil. The anode constructed of heavy pure plati¬ 
num comes in direct contact with the water, thus re¬ 
maining costantly cool. We allow ?G.OO for the auode 
of old tubes if returned in good condition. 


y ;-- W 

This illustrates the Mueller water cooling tube with 
self-regulating attachment, is well adapted to heavy w 
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Fig. 10 shows the Gundelach tube which is best adapted 
for making the most difficult skiagraphs of hip joints, 
shoulders, and the thickest portions of the body. The target 
which is solid, is supported on a long metal tube, which 
radiates the heat and keeps the tube cool. This tube is also 
supplied with a platino-iridiuin regulator, so that the 
vacuum of the tube may be lowered when necessaty. 


SIZE LENGTH OF SPAKK 

A.to 20 cm 

B.to 30 cm 

q .to 40 cm 

..to 50 cm 

.to 60 cm 

..to 80 cm 

..to 125 cm 
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Protective X-Ray Tube Shield. 


Mo- I. 

Tliis shield which is shown in detail is I f ig. 2 
has been designed to relieve the demand for a pro- 
tection against X-Rays hums. It protects the 
operator as well as patient. Special descriptive 
circular on application. 


Water Jacket Cancer Treatment Tube. 



This tube in especially adpated for treatment of the vagina, 
rectum and throat. 

Ill this tube we have the cathode rays which are thrown 
along the focus tube, where the X-Rays are generated, passing 
in all directions, both at l ight angle and parallel to the focus 
tube. 

The cathode rays are extremely hot, heating the focus part 
of the tube, and it is necessary to use the water jacket accom¬ 
panying the tube at all times. The tube is ideal for treating a 
large or small diseased surface in the vagina or rectum and the 
X-Rays are as high as in a medium vacuum in the regular 
X-Ray tujie. 

The time of exposure is reduced and it is unnecessary to 
shield the patient. The tube is provided with a handle. 1 he 
water jacket is held in position by a rubber joint. 
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Ilia l tlie process of developing plalcs 
is entirely mechanical, requiring a 
good developer (not too strong), 
cleanliness, Sufficient time, and a 


The Titukalor. 

To develop negatives one need not be a skilled photographer. In 
producing images on sensitized plates by means of the X-Ray light, the 
film is acted upon in its entirety, the silver molecules being affected 
through to the glass. This fuel makes it practically impossible to over 
develop a plate. (See Burdick ‘‘Archives of Klectrology and Radiology” 

May, 1904.) Kxperiencc has shown 


every requirement. The movable 
<■ table imparts to the tray a uniform 

tilting motion in all directions, causing the developer to flow in slow, wavelike procession 
over the surface of the plate. A dark room or closet should be used for placing the tray con- ® T ^ (>c 2 

tabling plate and developer in the developing case, shown at the left of the picture. The 

case is light proof and when closed is placed upon the Developing Machine table, outside the dark room. By closing a 
switch the table is set in motion and must be allowed to run a sufficient length of time to thoroughly develop the plate. 
It should develop in 20 to 30 minutes ordinarily and then he transferred in the dark room to a fixing bath. 

lo ojierate the Developing Machine in a dark room a ruby light may be attached to the apparatus by the 
two binding posts shown in cut and turned on and off by the lower switch. We recommend the developing of 
plates without light, allowing the machine to do its work and thus prevent the possible fogging of plates by the too 
frequent exposure to a ruby light, 'file Developing Machine will enable operators lo produce rich negatives wit i 
pioper developer, while the uniform action of the machine will give them a brilliancy long desired but hard to pmdiuc. 
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Tlie Cliurclicr Rectifying Interrupter. 


I liis Rectifier will transform or rectify alternating into direct current and also act as an electro!) tic 
interrupter. The platinum electrode at which the interruptions take place, can be supplied in several areas, 
thus giving a wide range in the volume of spark and number of interruptions. 
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Western X-Rav 

CHICAGO, ILL. 

rgesr Exclusive Manufacture 
A-Kay Apparatus in the VVor 
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RESONATORS 



By the addition 
of an Oudin reso¬ 
nator to one o: 
the coil outfits. : 
variety of power¬ 
ful treatment cur¬ 
rents can be easily 
obtained. 


1 his resonate: 
consists of a drum 
shaped coil of tine 
wire, which con¬ 
nects at one end 
to the adjustable 
hard rubber arc 
and at the other 
end to a coil oi 
heavier wire. The 
strength of the 
current is regu¬ 
lated by varvia* 
the number e 
turns 
wire 
the circuit by 
means of an easily 
adjusted contact 
that travels across 
this coil. 


ot coarse 
that are b 
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Page Thirty-one 


RESONATORS 


The D'Arsonval current for auto- 
eona'ensation and auto-conduction, etc., 
is obtained by confiecting to two bind¬ 
ing posts shown on the front of the 
cabinet. This current differs from the 
high frequency current in having a 
lower voltage but a greater amperage 
and is capable of influencing more pro¬ 
foundly the metabolic functions of the 
body. 

We can furnish these resonators 
mounted above the coils, as shown in 
the illustrations of the outfits A-23, 

A-24, B-9, B-10, B-13 and B-14. When 
arranged in this manner the Franklin 
plates are contained in the box at the 
end, or the resonators may be fur¬ 
nished, as illustrated, mounted on the 
stand connecting directly to the cord 
reels of the coils. 

Scheidel-Western Resonator No. 296, 
mounted on stand, complete with 
head breeze arm and foot plate.$50.00 
Shipping weight, 115 lbs. 
D ™f si ° ns « 18x18x63# in. high. 

ho. 29S, Extra Multiple-point 
Resonator Head Breeze.$i 50 o 

V 9 ? A p Head Ereeze Arm 
gard Rubber with Ball on 

.. "J. 5.00 

ho. -96B Foot Plate. 50 

1 °' 296C Franklin P^tes, each. 1.50 
- o. 296D Gi ass Muffler f or 

Spark Gap. j cjn 

K °' 296E S P ark Gap Points, per 

pa,r . 1.50 


Resonator on Stand with Multiple- 
point Head Breeze 
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Scheidel-Western X-Ray Coil Company 


HIGH FREQUENCY ELECTRODES 




AUTO CONDENSATION PAD 


For the satisfactory ad¬ 
ministration ot the DAr- 
soma] current an auto- 
condensation pad is neces¬ 
sary. This pad is made oi 
thin fiber insulation and is 
in two parts so that auto- 
conduc tion treatments 
may be given as well as 
auto-condensation. 

Thin Auto-Condensation 
Pad, No. 340, complete 
with connecting 

cord .Si0.00 

Shipping weight, 15 lbs. 


,Yo. 370A L'rethal .SI.50 

No. 370B Throat . 1.50 

Xo. 370C Xasal . 1.50 

Xo. 370D Vaginal . 1.50 

Xo. 370E Surface . 1.50 


X'o. 370F Recta!. 1.50. 


Xo. 370Q Urethal. straight.... 1.50 
Xo. 370G Insulated Handle... 1.00 
Xo. 370H Electrode Board.... 2.00 
No. 370 Complete set of Electrodes 
mounted on board.SlO.OO 


Shipping weight. 15 lbs. 


This »ct of electrode.- is 
Selected a- being the in-’.it 
satisfactory tor general use. 
\ convenient method of ar¬ 
ranging them is a- shown 
in illustration mounted on 
a polished mahogany fin¬ 
ished hoard to hang ->n the 
wall mar the coil outfit. 


A 


1 


”1 

A 
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Scheidel-Wcstern Vacuum Electrodes. 

In the regular type vacuum 
electrode Cii5i.leral.le resistance 
■ s ..llcrc.l to Hie passage of il,c 
cirrenl i.y (lie glass ,h c 

electrode. I.. nverrinne Hits we 
have arrange.I these electrodes 
with a r.innil brass en.l dial 

slips ..it Hie insulate.) liaii.Hc and 

is .lirerily cnnecte.l (.. Hie 
aliiiniiiiiin rosl ..it Hie inside 
the electrode, insuring a cn- 
timi .mis and steady II..w ..f enr- 
rent. 

I'lease order I.y iiunilier or 
specify if the electrodes von arc 
nsi.n; have the brass end. so that 

those we send von will tit into 
your handle. 

No. 370. Schcidel-Western Vacuum Electrode*, rotuplclc set of seven and 

insulated handle, mounted on hoard.Snob $10 00 



No. 370A. 

Urethral. 

curved. Snore $1.50 

No. 

370B. 

Throat . 


1.50 

No. 

370C. 

Nasal ... 


1.50 

No. 

370D. 

Vaginal 


1.50 

No. 

370E. 

Surface 


1.50 

No. 

370F. 

Rectal ... 


1.50 


No. 370Q. Urethral. straight. 

.Soda 51.50 

No. 370G. Insulated Handle. 

.Soggy l .00 

No. 37011. I'.lertr.nle Hoard.Soil 2.00 


Scheidel-Wcstern Insulated Vacuum Electrodes. 




The same shapes as the electrodes listed above (X.i. .170), hut having an outside 
air chamber insulated so that the current passes to the h«>dy only from the lip of the 
electrode. They are particularly valuable for orilieial work. 

No. 371A. Urethral, curved..Solar $3.00 No. 37IE. Surface .Sough $3.00 

nm T« _ , , __ No. 371F. Rectal .Sour 3.00 

No. 37ID. Throat .Sole 3.00 No. 37IQ. Urethral, straight. 

No. 371C. Nasal .Song 3.00 .Spa 3.00 

No. 370G. Insulated Handle. 

No. 37ID. Vaginal .Soot 3.00 .Soggy 1.00 


L 


S.-W. Columbia Vacuum Electrodes. 

rinse electrodes are constructed in the ttsttal manner without the tiiefal tip. Inti 
are full size and correctly proportioned. 

I lease speedy number when ordering. 




No. 306. C•dioiibiaii Varmint Elec¬ 
trodes. set of six and insulated 

handle .Spade $t.00 

No. 366-1, Suitare . Span .75 

No 366-2. Naval , Spawn .75 



7 


__32_ 

1 - ? 

-o 


No. 

366-3. 

Urethral ... 

-Spear 

No. 

3J>5-t. 

Throat .... 

.Speck 

No. 

J66-S. 

Rectal . 

. . . Spell 

No. 

366-6. 

Vaginal .... 

Spere 

No 

366-7. 

Handle 

Spice 



50 75 
.75 
.75 
.75 
I 00 







♦ 

4 I 
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Largest Manufacturers of X-Ray Apparatus 


in ti e World 

S.-W. Columbia Insulated Vacuum Electrodes. 


No. 367-12. Far .Spike Si.SO No. 367-16. To,,..,,.. 

No. 367-1J. Rectal . Spill I.SO 

No. 367-11. I’osl-Nasal .Spin I.SO No - 367 -> 7 - frcihral 

No. 367-15. Vaginal .Spirt 1.50 No. 367-18. \ ;KS | 

All t ol,nubia Vacuum Electrodes arc made |<> fit in tin- <al " llr 

No. 361. Columbia Varimm Electrode. single cvc. 

.Sport $0.75 

nr 

No. 365 Cidnmliia Vacuum Electrode. double rye. ^- 

... .Spot 1.00 


Spite Si.50 

Split 1.50 

Spoke I.SO 
iiamllc. 


S.-W. Eflleuve Electrodes. 


No. 368. Static EOlctiw Elccimdc. No. 369. Tim 

. .Spout $2.50 Resonator 

Tor increasing the length of the dllctive of a llijjh I 

S.-W. Fulgeration Electrodes 

No. 372. t oluuiliia F'ul- 

Itcratioii Fleet rode toc»,- ■.— j ----- 1 

!•! into Columbia In- X 

Mtlalj-d Handle No. 't* 7 

.'Mi-7. for removal of wart*, moles, etc.. T 

by 11 ik It Fre.|tieticy current..Rung $2.50 

No. 373. t oluiubia F,liberation Handle and 

trvo points.Spray 2.50 _ 

for ((liberation work either with tin- I lieh Ere- 
• Itieney or I lialticrmic current and essentia! for * 
the 11 ip It Fre«|uf nry \v..rk in the bladdvr. 

N°. 371. I ultterati<ui speeial iii'.ulateil wire for 

use with No .l/.t handle, per foot . 

No. 375. l ult:eralion Fool Switch ,\ very convenient met 
and o|( current in fuliteralion work.. 


Spree SO.2$ 


15.00 
10 00 
1.00 
Inum I 
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LOCAL "AfSv Y 
tone mrAAKt\^ y 
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HIGH FREQUENCT'Xvi ELECT 

Factory AND General Q/w 
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Scheltlel Oudin Resonator 

This type nf apparatus is designed in strict nccorilunr.c with 
the views of I)r. Oudin, one of the pioneers in the therapeutic 
nppliciilion of high frequency currents. Although numerous 
other devices luive been suggested mid built for the same pur¬ 
pose during the years past, none, of nil those have attained the 
popularity ns the original design. The reason is based on 
the fact that this instrument has received extensive considera¬ 
tion among nil the writers in this line of work, thus making 
(lie apparatus a standard .which is today inseparable, from the 
name of its originator. While similarity in external appear 
a nee is not difficult to obtain, wc have not been satisfied with 
this effect. Realising that more harm than good generally 
results from blindly copying foreign apparatus, we engaged in 
a line of experimental work to investigate n rather complex 
series of physical problems, which arc intimately connected 
with tho design and construe lion of this class of apparatus. 
The fruits of this work arc utilized in the most important 
features of this instrument. 

Two different types arc represented here, the "open" nnd 
"enclosed” one. Moth are identical in construction nnd 
operation, but different, in exterior appearance. The beauty of 
design and finish, the care nnd high grade workmanship that 
is bestowed upon every part, regardless of its size nnd import¬ 
ance, assure this instrument the proper position among our 
products, nnd have strengthened anew the reputation enjoyed 
by all our apparatus. As this instrument is used in connection 
with induction coils of our own make, ns well ns with those of 
other builders, it becomes necessary to inform us when ordering 
about the size, make of coil, kind of current and type of primary 
interrupter employed. Such information permits us to test 
the apparatus under actual working conditions, and is always 
properly considered in the directions and connection diagrams 
which accompany each apparatus. 









The Scheitlel Double Resonator 



Kilt. Ml. 

\Vr wish In cull vniir Mill'll I inn In 1 lie fart Hint lliis inslriiuu’iil 
i' uni m iium i: duplication of our " Oinlin" resonator. 11 is do- 
silinril Mint lillill [nr tin: distinct purpose. of generating liitili 
frequency currents of m definite polarity which feature pcmiils Iln: 
coin-i-ulrnthm of the hit'll frequency discharges upon Iln: pnliunl. 


l)r. Oinlin attributes most of his success In this 
mel mil of Iron I men t. Null,rally, the clllnvin generated 
>y this instrument is of much greater intensity anil 
the effects upon llio palicnl is correspondingly more 
jirnnnuni eil. A set- of clllnvin ilixes, fnmisheil with the 
lust runic,its permit the direct application of II,e clllnvin 
upnn Ihc patient liy placing him between t|„. discs 
wlucli arc carried l,y brackets, which arc adjustable in 
nil diroclioiiR. 

All electrodes or other devices, such ns auto- 
cnndcnsatiou couches, foot-plates, auto-condensatiim 
solenoids, high frciptency light bath chairs, can be 
used with Ibis instrument, and will Rive much superior 
results than obtained with the single resonator. As 
shown in Ihc illustration, the apparatus consists of 
live different parts: 

First, the center cabinet containing Ihc adjustable 
spark gap and the Leyden jars, with all necessary 
conned inns. 

•Second, two drum stools carrying the solenoids anil 
adjustable contact devices. 

Third, I wo clllnvin discs with adjustable brackets, 
which arc fastened to the lop of the drums. 

In actual use Ihe apparatus is assembled and rim- 
uected, as shown in the halftone, binding posts being 
marked for litis purpose. The instrument is of the 
highest finish and workmanship throughout, is thor¬ 
oughly tested and adjusted before shipment, while 
explicit directions, illustrated by diagrams of conner- 
tious, permit even the beginner in this line of work 
to at lain ipiickly the proficiency and skill of llic 
experienced operator. ... , _ 

In ordering the apparatus wo should “'ways he 
informed about the size, make and construe ">'• ••' £ 

induction coil the instrument is to he tw vit , he 
nature of current supply mid Il,,! bl’ 0 i " l !' rr " l oc ,,^ i | v 
" ill I- employed. This .J 
rders for this class of apparal s. ^ our 

iurr oritwliiions iH’forc tlic? iipprtniiii; . 


will, nrcloiH for tloi np,»»raM l(;ilvl - a v ... 

ael.nal working conditions lieforc m„. inexperienced is as 
hands, and the vexation fearc I y mirchascrs of our np- 
a consequence an unknown feature will, pnrcn.iscr 

paratus. 
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w. SC II K 1 I) li I- CIO I 1. COMPANY 


Complete X-Ray and High Frequency Equipment 



I i|(. NT. 


Tills ouIHt consists of a combination of our slumlord 
apparatus, wliicli will bo found fully sulliciuut for the 
requirements of llu: average pliysician. It consists of 
tin: following apparatus which maybe, somewhat modi¬ 
fied to suit tin*, various forms of electric current supplied 
by I lie een trill stations. 

Assuming III! volts direct current as a source 
of canny Hus equipment comprises tin: following 
apparatus: 

Sclicidel Standard 12-iiicli I). (’. Coil with primary 

of variable indiietaiire. 
uiereury turbine, iaterrupler, rom- 
plele with I -10 II. I’, driving 
motor ami condenser. 

•* '• roil table with two switches, one for 

motor mill one for main current, 
serving as pole changer. 

•• innlnr speed controlling rheostat 

mounted oil table. 

•• main regnlaliag rlieoslat, built ialo 

table. 

•* •• tube stand willi conls. 

“ lllioroscope. 

X-ltay lube for general work, 
o “ (Judin resonator. 

« •• set of high frequency vacuum elec¬ 

trodes with board and limalle. 

•' " foot plate. , ,, 

If the source of energy is nllormilnig < '!" rr '' t . H 1 !'!! 

tlie mercury turbine Interrupter is mi.ilto.I S la Ul 
electrolytic interruplcr and Schcldel valrcs, both water 
jacketed, substituted. 


(C) Jeff Behary 2019 


43 





(C) Jeff Behary 2019 


1 







THE RELIEF OF PAIN AND THE 
TREATMENT OF DISEASE BY 







VIOLET RAY 


Halliwell 

Shelton 

Violet 

Ray 


AWARDED FIRST PRIZE 


Halliwell-Shelton 

Electric Corporation 

New York Chicago 
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ii~i! Lnvei t.-siia.-roi'< -viout -k-a ) _ 

The 

Halli well-Shelton V iolet Ray 

High Frequency Generator 


Is the result of years of experi¬ 
ence and experimentation on the 
part of expert engineers. The 
Halliwell-Shelton Violet Ray 
Generator is as perfect as expe¬ 
rience and workmanship can 
make it and is designed for both 
professional and home use. It 
is recommended, used and ap¬ 
proved by the medical profession. 





VITALITY—PHYSICAL 
DEVELOPMENT 


This Violet Ray Generator is 

the finest article of its kind manufactured in the world. Like 
the Shelton Vibrator, which is the acknowledged leader of the 
Vibrator field, the Halliwell-Shelton Violet Ray Generator is the 
leader of the Violet Ray world. 

The Violet Ray can be used by anyone, anywhere. Its con¬ 
struction is simple; its design is appealing, its workmanship is of 
the best, and the results it gives are vouched for by thousands, 
who have benefited by its use. 

In brief, the Halliwell-Shelton Violet Ray makes it possible 
for everyone to enjoy right at home the energizing, health-giving 
and pain-relieving powers of this wonderful ray. 


GUARANTEE 

All Halliwell-Shelton Violet Ray Generators are 
guaranteed for a period of one year against electri¬ 
cal and mechanical imperfections. 
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What the Violet Ray Is 

T ,u " H..V I li-1, Fri’.j urn ■ . r„ r . 

. I rrn! - or as > s »'<>ro commonly railed 

the “Violet Kay." is new phase of dec- 

■ tricity. It is applied to any part of the 
human body without pain, muscular con- 
traction or disagreeable sensation of any 
klnd - The electrical oscillations repre- 
scnfjng the High Frequency Current 
jPrHi follow each other with such tremendous 
hi' ra P ld ’fy ,ha{ the - v outs peed our nervous 

sensibility; we do not become conscious 
of their presence; in other words: our 
I jl - nerves are insensitive to the electrical os¬ 

cillations of the Violet Ray. The oscilla- 

NEURITIS ‘ ,on ® ar / f° ra P id that ^ey exceed many 

* . a , ... , . hundred thousand repetitions per second 

Is an inflamed condition of the The Violet r q ,,,, ...... 1 • * «vuuu. 

nerves. Any nerve can be affected. .. . , p casing, and though 

Pain and tenderness extend usually mos * stimulating and highly invigorating 
| over the whole diseased nerve trunk, to the entire system, nerves or muscles 
[A mild current should be used at cannot record the presence of their ^reai 
j first and electrode kept in close power r ® cdl 

contact with the body, moving it ’ 
lightly. In some cases an increase ttzl 

of the pain may be noted at begin- What Violet Rays Do 

I ning. However, this state is soon ... _ J 

overcome, then a more powerful Violet Rays or High Frequency Cur- 
spray can be applied. rents benefit all living matter. Through 

Effects from Violet Ray treatments the glass vacuum applicator li«dit heat. 

& ctric f ™ r,y and . ° Z T are ° c ' ea,ed - 

fundamental action on health and . f °rces are uniformly potent in re¬ 
benefit nerves and nerve endings. lieving and eliminating human ailments. 

. Violet Rays present a remedv upon which 

we can rely, rhey are positive and certain in action. They will reach 
vhere medicine dees not, and often cannot—yet they cause no pain, no 
disagreeable sensation or discomfort They furnish a soothing relief. 
V ... es ) tr0 > D c erm 5 and have a strong power over infection, 
i-* , 10 treatment is the surest method of relieving pain. Ap- 

Hlfh r° l ^ al PSrt | - tbc , bod >’ where die pain is severest, the ravs and 
and t requ “ c '’ rieetrical discharge penetrate every cell, tissue and organ 

aene The >’. bui,d U P lb « W. of nutrition and 

develon the 1 A , 10 C j ^ a y* wd l stimulate and strengthen the vital organs, 
Hi“h Frp ° ' i 3nd , stead F l ^ e nerves, spraying thousands of volts of 
High Frequency electricity into any weak, sluggish or painful organ or 

through rI Pn f I 3 "' 1 CaUsi "? lhc flood of warm - "eh blood to^surge 

Violet Rav e , at tbe Mrae ldmc being painless and pleasant. 

Vlolet Rays have only to be tried to be appreciated. 

Violet Rays for Well People, Too 

I of Violetvs ^fi ?* PJ e . senl strong and well in every respect, the use 

I llation to whlh » Vu 'T?'™ bencfit > ou * They proride a stimu- 
vou aeain-t tl * body immediately responds. Thev safeguard 

>ou against the coming illness and reduction of vitality. 

Why You Should Use Violet Rays 

ailment! o^anythnb ^ ^ eVer > one experiencing sickness or 

4*properties of Violet Rays are manifold, and they accom- 
•4 1- ^ an ‘ never cun. The regular introduction of 

mng thnwer of diffused electricity into your avstem is exactly 
1 ** n ceded to make it function properly and efficiently. 
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No matter how well you may be feeling today, tomorrow may bring 
sickness. But if you have been taking regular treatments with Violet Rav? 
the chances that you will succumb to illness are very slight. Violet Rav 
treatments keep your constitution at “par."’ 

The healthiest people in the world are those who arc always striving 
to better their physical conditions. And there is nothing like a Violet Rav 
treatment to infuse vitality and energy into your body. 

To be healthy, use Violet Rays. To keep healthy, use Violet Ravs. 



Kidney Troubles 

The kidneys perform a very 
important task in our body. 1 
They are the organs of ex¬ 
cretion. If their function is 
somehow impaired by in¬ 
flammation due to heavy 
cold or due to congestion 
or other causes, grave con¬ 
sequences are resultant. 

Violet Rays exert a pow- ( 
erful influence. The very 
fact that albumen in the 
urine quickly disappears af¬ 
ter a few applications alone 
proves sufficiently their im¬ 
portance in fighting this 
class of sickness. Nobody 
who suffers from kidney dis¬ 
orders can really afford to 
be without a Violet Ray. It 
helps when other means, es¬ 
pecially drugs, have long 
been given up as useless. 


To Relieve Pains Use the Following Technique 

Always apply as much of a current strength as can be tolerated. If a 
person is very sensitive, keep the electrode in close contact with the painful 
spot and move it slowly about. If the sufferer from pain does not object 
to it, treat through clothing or a towel and cause a counter irritation by 
sparks. It depends largely on the part or area you treat what method 
should be employed. It is therefore necessary to adapt yourself to cir¬ 
cumstances. 

Many people, after stopping their treatments for many weeks, and even 
months, report continual increase in health and strength. As a matter 
of fact, the greatest benefit comes after the course of treatment is over. 
This answers the question often asked as to whether the treatment does 
not have to be kept up indefinitely. 

Orificial Treatments 

All orificial electrodes must be lubricated before insertion. They 
should be properly sterilized. It is wrong to believe that orificial treat¬ 
ments are painful. There is, in fact, no other sensation than that of 
a beneficial warmth during the application. Orificial treatments do not 
last over 5 minutes. It is also advisable to move the electrode during the 
treatment just slightly so as to avoid its sticking to the mucous membrane. 
Orificial treatments require, for safety’s sake and for better results, always 
two people, patient and operator. Always turn the current on after inser¬ 
tion of the applicator and turn the current off before removing the same. 
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Preparation for Treatment 


Surface treatments can be given in m- 
rect contact with the skin, and also 
throush the clothing. As any clothing 
represent' an interposed dry resistance, a 
treatment through the same would cause 
cjnall sparks. It depends entirely on the 
desired effect, winch way to treat, and the 
[instructions given in our booklet refer to 
the proper technique. If no sparks arc- 
desired anv clothing covering the part to 
be treated must be removed. 

Metallic objects as hairpins, corset 
steels, chains, should be taken off if they 
cannot be avoided in the treatment. 


Keep the applicator in close contact 
with the body at any part which requires 
a mild treatment. 

| Start with the weakest current possible. 
Avoid the initial little discharge which 
occurs when you bring the applicator 
[close to the body in making the contact. 
Make contact quickly and the initial dis¬ 
charge will not be annoying. Do the 
jsame when the treatment is finished. Re¬ 
move the electrode quickly. This will 
save you the little sparks you may other¬ 
wise feel. By no means does this little 
spark, when making contact with the ap¬ 
plicator and when removing it, hurt. If 
you think it does, it is imaginary. Just 

I use common sense and a little judgment 
and you will find that even one-half inch 
of High Frequency discharge does not 
cause any pain. 


By using the No. 5 Electrode, 
throat and neck may be treated 
with admirable results. Many 
physicians recommend this treat¬ 
ment for Goitre. 

Many cases yield to treatment 
using Electrode No. S with the 
strongest current that can be tol¬ 
erated. Treatments should be of 
not longer than four minutes' du¬ 
ration and not more than once a 
day. Results are not usually ap¬ 
parent until a dozen or more treat¬ 
ments have been taken. 

For sore throats, also for improve¬ 
ment of the voice, the surface ap¬ 
plicator can he used. Singers, ac¬ 
tors and speakers have reported 
wonderful improvement and 
benefits. 


internal disorder such as lumbago and 
rheumatism or weak sexual organs, 
bladder or kidneys. Local applications 
will relieve immediate pain but the 
cause should be located and treatment 
applied. Relief from the above ail¬ 
ments is usually obtained most quickly 
by local application on the affected 
area, using the Surface Electrode with 
fairly strong current. 


For tired, worn-out, rundown feeling, 
often accompanied by headache, noth¬ 
ing is more appropriate and relieving 
than Violet Ray treatments. They re¬ 
vitalize the system and re-establish the 
correct vital functions of the body. 


Backache, except in cases of strain or 
internal injury, is a symptom o( some 
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Ozone Generator 


This instrument when attached to our Generator produces enormous 
quantities of Ozone which is purified by passing through the inhalant mix¬ 
ture provided with this attachment. A few drops of the inhalant are 
poured on the cotton, and when the rubber bulb is agitated, the Ozone is 
forced through this mixture and inhaled in the form of a vapor. 

When using the Ozone Generator, support the instrument on a table 
so that it will not roll and insert the Ozone Generator the same as any 
other electrode. One hand must be in contact with the glass stem of the 
Ozone Generator as in the illustration. 

The Ozone permeates every cell in the lungs, destroying any germ 
life and soothing the inflamed tissues. For Anemia. Hay Fever. Coughs. 
Catarrh, Asthma, Bronchitis, Insomnia, Nervous Debility and Tubercu¬ 
losis of the Lungs, there is no better treatment. 


The treatments are exceedingly agreeable and remind one of a trip to 
the pine woods. 


No. 28 Ozone Generator. Price, complete with all the 
attachments and 1-ounce bottle of inhalant. 


$10.00 



OZONE GENERATOR 

This style Ozone electrode can be 
attached to all Halliwell-Shelton 
Violet Ray Outfits excepting Nos. 
205 and 206, which contain built-in 
attachments. 

Treatment not over 5 to 10 inhala¬ 
tions at one time. Use twice a day. 

What the Ozone Treat¬ 
ment Will Do For You 

If you lack physical exercise a 
good number of so-called functional 
troubles (of men and women of the 
sedentary class) will gradually 
make their appearance. These are 
clearly due to under-oxygenation, 
which means that an insufficient 
quantity of oxygen is absorbed by 
our system. 


Muscular exercise, deep breath¬ 
ing, will increase oxygenation and 
do wonders to us,—as is well known 
—but how often can the person 
needy of plenty of exercise, have 
same, especially when professional 
occupation and duties offer little 
chance for it? There are also a 
good many who may be invalid and 
should not exert themselves by phys¬ 
ical strain. For all of these the 
Ozone Treatments will do wonders. 

The Ozone Generator converts the 
oxygen of the air into ozone. Ozone, 
therefore, is a modification of oxy¬ 
gen; in fact, it is concentrated oxy¬ 
gen. It has a strong chemical 
action. It is a colorless gas which 
has a peculiar, not unpleasant, odor. 

Ozone exists in larger quantities 
on mountain tops, at the Sea Shore 
and in the Country. In cities, and 
especially in crowded places, it is 
hardly recognizable. Oxygen is 
as we all know—most vital to our 
welfare; in fact, without it we could 
not exist. When life is at its lowest 
ebb in grave cases of sickness the 
physicians resort to the oxygen tank 
to keep us breathing and alive. It 
is therefore not difficult to realize of 
what great importance ozone, which 
is concentrated oxygen, can he to us. 
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l Indirect Massage 

High Frequency current produces a cellular massage, the contractile I 
effect being expended upon the individual cells composing the tissue 
rather than on the individual muscles. This form of massage is very I 
effective, penetrating as it docs ever)' part of the body, and can be drawn 
to any desired part by the application of another person’s fingers to the 
part of the body to which treatment is particularly desired, the patient 
first grasping the electrode as shown in above illustration. 

No. 6 Electrode is especially designed for this treatment. 

\ou can. however, use No. 1 with very good results; current not so 
strong, however. Where a very powerful treatment is wanted the metal 
F.lectrode No. 6 is used, but to avoid the sting turn the current on and off 
while the person treated has hand on the metal Electrode as illustrated. 


Effects Desired Easily Obtained 

Careful study of different ways of administration should be made 
before using Violet Ray so as to secure best results. 

For sedative or quieting results, your entire body can be thoroughly 
charged with Violet Ray High Frequency current. You can completely 
electrify yourself. Painful sensations by sedative treatments can be 
calmed, as sedative action is strongly constitutional in its effects. Nervous 
ailments are gTeatly benefited by sedative treatments. They tranquilize 
vour nerves. By keeping the electrode in close contact with part to be 
treated sedation can be produced locally. Sedative current creates quick 
and beneficial results in all nervous conditions. The entire nervous s>s- 
re f re *bed with a general electrification treatment. 

Violet Ray can be stimulative. When an electrode is somewhat lifted 
during the application or used through clothing or cloth, a general stimu¬ 
lation is produced. This stimulation is caused by the many small sparks 


(C) Jeff Behary 2019 


8 






HzALLtWeLL-SHeLTOSi ’VIOLCT R-JY 


causing a very beneticiai neaung eneci at tne same time, they also gen¬ 
erate ozone which is directly driven into the tissue, causing the ozoniza- 
tion of the blood. These sparks are also germ-killing and overcome 
infection. 

Follow Instructions Carefully 

It is necessary to give strict attention to the following instructions 
to receive benefits—if same are followed, excellent results will positively 
be obtained. 

Abscesses —Keep electrode No. 1 in close contact with the skin. Use 
enough current to get the full effect of the heat generated. Treatment 
of 3 to 5 minutes’ duration and repeat daily or twice a day, if necessary. 
If applied to a developing abscess, its growth can be arrested. 

Acne (Pimples. Blackheads) —A common and very distressing con¬ 
dition in young people, one in which quick and permanent relief may 
be obtained by the use of a short spark. Treat the entire surface for 
about six minutes, using electrode No. 1. Use electrode No. 46, creating 
a mild figuration spark where blackheads arc deeply imbedded in the 
tissues, thus softening and permitting their easy removal. Steaming the 
face before treatment will be found beneficial. During period of treat¬ 
ments diet should be carefully regulated, avoid rich and greasy foods, 
and keep bowels in a healthy condition. 

Alopecia (Loss OF Hair) —Commence treatment with weak current 
and increase to medium strength later, by using electrode No. 3. Pass 
comb electrode back and forth over scalp for about four minutes every 
day. Use same treatment for baldness due to sickness and for gray hair 
in order to restore it to natural condition. Electrodes No. 1 or No. 5 
can be used if more convenient. 

Alcoholism and Druc Addictions —Use surface electrode No. 1 in 
alcohol, morphine or opium habits, apply a strong current over liver, 
solar plexus and spine, for six to eight minutes daily. In cocaine habits 
use a mild current to the soles of the feet, arms and legs until reddening 
results. These applications should be made through interposed towel or 
clothing. Short sparks are best for these treatments. Never apply cur¬ 
rent through shoes. 

Anemia and Chlorosis —Use electrode No. 1 for eight to ten min¬ 
utes three to six times per week, 
treating thoroughly the entire 


ANEMIA 

Surface Electrode should be applied to the 
naked body over the chest, abdomen, back, 
and particularly up and down the entire 
s P‘ ne * Thia will hove a genera) stimulating 
effect through the increase of the oxygena¬ 
tion of the blood. In this way the oxygen- 
carrying powers of the red blood corpuscles 
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\sthm\ _In asthmatic conditions, the best results may be obtained 

through the use of the Ozone Generator, electrode No. 28 Choking and 
' couching fits will be promptly alleviated. A local auxiliary treatment 
m ,v also be used for a sedative effect by a gentle massage over the area 
with the surface electrode No. 1 and mild current. Also apply electrode 

No. 5 to throat glands for about 6 minutes. 

a t .v, a _ l!se a sharp spark along the spine, over buttocks, abdomen 
J S* of .he" l/g*. Apply electrode No. 1 or No. 4. Doily 

treatments lasting about 10 minutes are necessary at first. They can 
be gradually decreased to about two a week with the progressing improve- 

n e [UcKACHE—To relieve pain treat sore muscles with electrode No. 1. 
A< backache may be due to weakness of the bladder or sexual organs, 
lumbago, rheumatism, kidney disease, it is important to treat the cause 

aS B arber’s Itch (Cycosis)— Cleanse the infected area with warm water 
and castile soap, and a mild antiseptic wash. Then treat with mild current 
from the surface electrode No. 1 in close contact, followed by a short 
spark till counter-irritation is produced. The condition is usually stub¬ 
born 3 nd mav require extended treatment. 

Bladder Disease (Cystitis)— The result of vacuum tube treatment 
»i, .Mm). r at tnm or urethral is remarkable in inflammation of the 
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can be readily removed. If soreness follows, treatment over the area with 
the surface electrode No. 1 in direct contact with the skin will afford 
relief. 

Cancer —Mild forms of cancer are treated with a strong spark. Use 
electrode No. 20. Consult authority, as surgery is usually required in 
conjunction. 

Canker —A medium current for 1 or 2 minutes should be applied with 
electrode No. 10 or No. 58, or any suitable dental electrode. 

Carbuncles —Use electrode No. 1 in loose contact with the inflamed 
area and pass it back and forth over it for 5 to 10 minutes. This will 
relieve pain and promote an early ripening of the carbuncle. Electrode 
No. 18 is also very convenient. 

Catarrhal Conditions —In catarrh of the nose and throat the ozone 
generator No. 28 is of great value and should be used two or three times 
daily for about 5 minutes at a time, followed by treatment in the nostrils 
with the nasal electrode No. 16 or 52 with mild current for about 3 
minutes. Care should be used that the current is not turned on until 
after insertion of the electrode. 

Cataract —Five minutes daily treatments with electrode No. 18 in 
contact with closed eyelids, with not too great an intensity of currenL 

Chafe —Use vaseline, followed by a medium current with electrode 
No. 1 for 5 to 6 minutes in close contact with skin. 

Chapped Hands or Face —Apply vaseline first. Then use a weak 
current with No. 1 electrode for 2 minutes in contact with skin. 

Chilblains —Use electrode No. 1 for 6 to 8 minutes in contact with the 
skin. It may be held steadily over the chilblain or moved slowly about 
as desired. Repeat daily or every other day until cured. 

Cold Hands or Feet —Improper circulation in the extremities may 
be relieved by a gentle spark over their surface, gradually increasing until 
a sense of warmth prevails. Use electrode No. 2. Repeat often; if nec¬ 
essary, three times a day. 

Colds —Cold in the head will be benefited by inhalation from ozone 
generator (electrode No. 28), followed by mild current through nasal 
electrode No. 52. The surface electrode No. 1 may also be used over the 
antrum, mastoid region, and back of neck. 

Cold in Lungs —Treat the chest and back. Follow instructions given 
under Asthma. Take ozone inhalations repeatedly for several minutes. 
Electrode No. 28. 

Constipation —Relief will be obtained by a thorough downw-ard 
massage over the abdominal region with surface electrode No. 1 applied 
first directly to the skin and followed by short spark over the same area. 
Ten minutes daily is advised first, later dropping to two or three times 
a week. If the constipation is particularly stubborn, peristaltic action wi^ 
be stimulated by means of the insertion of an insulated rectal electro e 
(Nos. 14, 34, 36 or 63), properly lubricated, for a period of 4 to o min¬ 
utes. Apply current after insertion. 

Corns —Hard corns may be entirely removed by the application of the 
fulguration electrodes Nos. 18 or 51, care being used to appl> the spar, 
particularly upon the hard tissue and not on the surrounding area. 

Dandruff —Shampoo the scalp before treatment, dry it thorough!> and 
apply a medium current, with applicator No. 3, using it in the same manner 
as an ordinary comb for 3 to 5 minutes. Repeat this treatment at intei 
vals of 2 to 3 days. Do not use any hair tonic. 

Deafness —Unless the drum of the ear is ruptured, chronic deainess 
may generally be relieved and in many cases entirely cured t" nig i 
frequency treatment. Ear electrode No. 10 should be used tor about 
minutes. The gentle stimulation thus afforded the delicate aural nerves 



(C) Jeff Behary 2019 


11 




HqALLTWELL - SHELTO&t ‘VIOLET ‘RZiY 


11 



and the mild massage of the drum will often result in an ii 
improvement in hearing. As a further treatment the surface 
may be applied over the mastoid region for 2 or 3 minutes with 
mild current. 

Diabetes —Apply electrodes Nos. 1 and 2 
proper 


_ > a _ over the abdomen, and if 

I proper diet is observed, results will be quickly obtained. Apply a strong 
I current for about 8 minutes through a thin towel twice a day. 

Diphtheria —Apply electrodes Nos. 10 and 58 to inside and outside of 
throat respectively. Ozone inhalations have proven most beneficial 
I (Ozone Generator No. 28). 

Dyspepsia —Apply surface electrode No. 1 over stomach and solar 
plexus. The great tonic effect of ozone inhalations makes it a useful 
I adjunct. 

Earache— Relief obtained by ap¬ 
plication of ear electrode No. 10. ^ 

using a mild current for 3 to 5 min- 

utes. Applications to the back of ^ rv 

the and over side of 

No. 1 assist treatment greatly. 

Eczema — A handkerchief laid 
over the surface will cause a slight 
spark and is preferable. If the skin 
itches hold the electrode slightly 
away from the surface. This will 
relieve and gratify. Use electrode 
[No. 1 or No. 18. 

Eyf. Diseases —Iritis, retinitis, at- 
[rophy of optic nerve, conjunctivitis, 

[trachoma, glaucoma, incipient cata- 
tract, paralysis of ocular muscles, 
intro-ocular hemorrhage have all 
been treated by high frequency cur¬ 
rents. Close eyelids and apply a 
mild current with electrode No. 18 
or No. 39 for short periods, not 
exceeding 3 minutes at one time. 

Felons —Treat with No. 1 elec¬ 
trode and a mild current in close 
contact daily from 4 to 6 minutes. 

Female Troubles — Use elec¬ 
trodes Nos. 13, 30 or 31. They 
should be lubricated before inser¬ 
tion. Turn the current on after in¬ 
sertion of electrode and turn the current off before removing to avoid un 
necessary sparking. A medium current for 5 minutes is applied. Repeal 
treatment as circumstances require. During menstruation an excessive 
flow of blood may result, as high frequency currents draw the blood. 

Fistulas —Use electrode Nos. 14, 36 or 63, as indicated. Lubricate 
electrode before insertion into rectum. Use a medium current for about 
; 5 minutes daily. 

Flabby Breast —A stimulating application with the surface electrode 
to the relaxed nipple of the flabby breast will immediately show it-- 
beneficial effect. 

j Freckles—S everal weeks’ treatment will be required. Use electrode 

No. 1 with a medium current daily from -1 to 6 minutes. 

Frost Bites —Treat affected part with No. 1 electrode, using a mild 
1 current for from 5 to 7 minutes. 


FOR THE EAR 


Earache, deafness and other disorders of 
the auditory organs yield readily to the 
Violet Ray. In sonic cases, hearing has 
been restored completely. 

Use Electrode No. 10, inserting it into the 
ear, using a mild current for a short 
length of time. Where the pain is acute 
it is sometimes necessary to take hourly 
applications. If heating effect is too 
marked during treatment interrupt the ap¬ 
plication and repeat later. 

When inflammation exists treat about the 
ear with No. 1 Electrode from 5 to 6 
minutes with mild current. 
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Furunculosis— Treat with No. 1 electrode with mild or medium cur- 
rent. Inflammation will cease quickly. ur 

Goitre— -The absorption of tissue being necessary, treat with external 
throat electrode No. 5 in close contact with the skin and follow whh 
moderately sharp spark over the surface and sides of the protuberance 
Persistence in this treatment is necessary. K ancc * 

Gout This condition may be helped by a continued massage over 
the area with a surface electrode and a mild current If pain is felt t 
first begin with short treatment and increase. Do not treat during acute 

Gray Hair— The natural color of hair can often be restored by patient 
treatments with electrode No. 3. See under Alopecia. Sometimes sev 
eral months are required for results. Keep the scalp clean. Use a current 
of sufficient strength for good stimulation once or twice every day 

Grippe ( Influenza) — Treat 
spine, solar plexus, over eyes and 
sides of nose. Inhalations from 
Ozone Generator (No. 28) will 
greatly aid. Intra-nasal applica¬ 
tions by electrode No. 52 are also 
beneficial. 

Hay Fever— Apply electrode No. 
1 over the nose and the spine and 
No. 28 in nostrils. Anticipate the 
trouble and begin before discomfort 
is felt. 

Headaches —Headaches are from 
varying causes. If relief is not had 
from applying to the seat of pain, 
cover the spine and stomach. Apply 
No. 1 electrode. 

Hives and Rash —Use electrode 
No. 1 with medium current strength 
to affected area. Use vaseline be¬ 
fore applying the electrode; 3 to 5 
minutes should be sufficient. Repeat 
daily. 

Hemorrhoids (Piles) —Use hem¬ 
orrhoidal electrode No. 63 with 
mild current for about 4 to 6 min¬ 
utes, care being observed that the 
electrode is properly lubricated and 
that current is not turned on until 
after insertion. 

Insomnia —Cover back of head, 
neck and evebrows in order men¬ 
tioned. Use electrode No. I; 



SCALP TREATMENT 

Nothing is more beneficial to the scalp 
than the application of the Violet Ray. 
It revitalizes impoverished hair, restores 
its natural lustre. In order to obtain re¬ 
sults it is necessary to be both persistent 
and consistent in the use of Violet Ray, 
as treatments must sometimes continue 
over a long period of time in obstinate 
cases. Treatments should be from 3 to 
5 minutes a day using the comb Electrode. 
Do not use hair tonic that contains alco¬ 
hol, as this is inflammable. Falling hair 
can be stopped in time by Violet Ray 
scalp applications. Prematurely gray hair 
can be restored to its natural color by 
persistent applications. Dandruff and 
other scalp troubles are usually quickly 
relieved, 


__ ___ a 

strong current is essential in treating this ailment. 

Leucorrhea —Follow the directions given under female troubles. Also 
use electrode No. 4, moving it up and down the spine slowly. A strong 
current must be used for about 5 to 6 minutes daily. 

LumbaCO —Treat over painful area until all pain is dispelled. Lse 
electrode No. 1 and as strong a current as can be tolerated. Repeat 
treatment whenever pain reappears until cured. 

MassaCE —Metal electrode No. 6 to be held by patient in one hand, 
turning on current after it has been grasped. Masseur’s fingers will draw 
sparks to point massaged. Use lubricant while massaging. 

Mumps —Treat the swollen parts with a medium current, using ei 
irode No. 1, keeping it in contact for about 5 to 8 minutes. Repeat 
necessary, at least once a day. 


dec¬ 
af 
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Nervousness —Treat the spine, back of head and neck with a milt 
current, using electrodes Nos. 1 and 4. Immediate results are felt in al 
cases. Use a weak current at first and increase the strength gradually 
5 to 8 minutes is the average duration of treatment. 

Neuralgia —Apply to seat of pain, after applying lubricant, raisins 
electrode occasionally to produce spark. Treat with No. 1 electrode' 
time of treatment 5 to 10 minutes. 

Neuritis —The first few treatments usually increase the pain, afte 
which relief is felt, and the current may __ 
be increased and a short spark given. 

Applv at the seat of pain with surface 
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SCIATICA —Treat with a sharp spark along the course of the sciitic 
nerve until a redness is produced. Use electrode No. 1 or No. 2. 

Skin Diseases —Treat over the affected tissues with surface electrode 
No 1 held in close contact for front 5 to 15 minutes. Follow by moderate 
spark 3 to 5 minutes. Treat once daily. If the skin is moist, talcum 
powder should be used so that electrode will not stick. See also \cne 
and Eczema. 

Sore Feet and Stone Bruises -Applications with any suitable ap¬ 
plicator in close contact with the skin bring quick relief. Use lubricat. 1 
and treat for several minutes. 

Sore Throat (Tonsilitis'i— Electrode No. 5 is best suited for ex¬ 
ternal throat applications. Hold directly against the skin with fairlv 
strong current. The use of the Ozone Generator No. 28 for several min¬ 
utes following will also be beneficial. 

Sprains —The pain and soreness 
following a sprain may be alle\i- 

lilP 

► Stiffness of Joint- wu M s- 
V> < i ts This 

> wSj ^ i !■> the ovcrompluv 

ta i» rnl,sc ^ cs - The resulting stiffness 
/jf' and soreness may be relieved by the 

use of surface electrode No. 1. 

Ulcers —Apply a strong current 
HEADACHE TREATMENT " ilh No. 2 electrode for 5 minutes 

in contact, lifting applicator once in 
a while to produce sparks of at least one-quarter inch. Repeat daily. 

Warts and Moles —These disfigurements, no matter of how long 
standing, may be most successfully treated by the application of a spark 
through the fulguration electrode No. 20. The greatest care must be 
exercised that these sparks do not come in contact with the surrounding 
tissues. Permanent results may be expected, and the most disfiguring 
warts or moles removed without leaving a trace by these means. 

Whooping Couch —Apply No. 1 electrode in the same manner as 
explained under Asthma and use also Ozone Inhalations with the Ozone 
Generator No. 28. 

Writer's Cramp —Treat with gentle spark over the affected fingers and 
thumb, also massage with surface electrode over palm of the hand. 

Wrinkles —Are commonly caused by using a given set of facial mu>- 
cles more than normally^ They can be removed by applying electrode 
No. 1 or No. 18 with a rotary, massaging movement. High frequency 
current revitalizes tired muscles and arrests the blighting marks of time. 


Medical authorities agree that 65% of all men past middle age (many 
much younger) are afflicted with a disorder of the prostate gland. Aches 
in feet, legs und back, sciatic pains, are some of the signs. No longer 
should a man approaching or past the prime of life be content to regard 
these pains and conditions as inevitable signs of approaching age. Hie 
Halliwell-Shelton Violet Ray is used to restore youthful health and vigor 
and to restore the prostate gland to its proper functioning. 

In treating the Prostate through the rectum the technique consists in 
placing the patient on one side in the Sims' position with the knees well 
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Jrawn U p. The No. 0 Electronic is lubricated, inserted in handle and then 
inserted into the rectum about six inches with the depression in the tube 
turned toward the front or anterior wall of the rectum so the gland rests 
into depression for best results. In Prostatic diseases of all kinds the 
Hieh Frequency current has proven most efficacious. If. however, you are 
fortunate to have a Low frequency circuit in your machine, that is prefer¬ 
able in this treatment. For home use a two-piece machine is more 
desirable on account of the convenience of turning the current on and off. 
The duration of each treatment is 3 to 5 minutes. Results found in all 
forms of Prostate diseases are extraordinary. Enlarged Prostate should 
show improvement from the very first—about two to three treatments a 
week. 

Same treatment used with remarkable results in Senile hypertrophy. 
Two or three treatments a week then skip a month. 

Directions for Operation 

1 _Insert the Glass Applicator into the handle of machine. 

o—Attach the plug to the lamp socket. 

3 — Turn the current on: first, electric light switch; second, knob switch 
on machine. 

4— Turn the adjusting knob switch to the right or left also to increase 
or to diminish the Violet Rav discharge. Also give extra turn when 
finished to insure electric current is broken. 

5— In the indirect treatment, the party to be treated should hold the 
instrument, with the metal Electrode No. 6 attached in hand. The 
current should then be turned on and some second party, with either 
hand, fingertips or another applicator, draw the current to the desired 
spot of the patient’s body. This method can be used for body mas¬ 
sage. facial massage and scalp treatment. No. 1 Applicator may 
be used in place of No. 6, although it is not so strong and desired 
results not so easily obtained. 

6— Do not attempt to repair instrument, if the necessity arises, but write 
to the factory', advising of your difficulties and we will inform you 
what to do. 

1 Do not use our instrument in connection with any Ionic containing 
alcohol on the hair. 

° Any treatment should be started with a mild current and gradually 
increased to the required strength. 

9 When a treatment is completed, do not forget to turn off the current 
at the switch, or to be on the safe side, remove plug from the electric 
light socket. Damage arising from carelessness is not covered in 
our guarantee. 

Jhe standard winding for this instrument is 110 Volts. If voltage 
is higher or lower than 15 per cent, special windings or series resis¬ 
tances must l»e used to obtain the best results. We will supply all 
necessary information upon request. 

^ 1 —Take care of the connecting cords. They should be kept dry and 
free from knots and twists and must be repaired when signs of wear 
arc apparent. 

12 Should you break the glass Electrode off in the machine accidentally, 
simply take a pair of long-nose plyers and pull out the broken part. 
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Mad f from the best annealed im- 
ported glass. Do nor confuse 
the Haiti well-Shelton Elec¬ 
trodes with Electrodes 
made from plain alas* 


VIOLET RAY 

No. 1—General foe head. face 

or bod 7 f 1,00 

No. 2—Large condenser electrode, de¬ 
liver* strong current, lor r>ie' 4 mat»«m. 

lumbago, etc... \ * .?r» 

No. J Large comb. icalp «r bod 7 $1.50 

No. 3A -Derma Arc G>mb__SI.30 

No. 4—Sp«eul electrode . Sl >0 

No. 5— External throat, arm*, limb* $; )0 
No. 6 —Meral Handle uted foe giving 

indirect treatmeot .....___ Si.25 

No. 9—Insulated proautic electrode $2 00 
No. 10—Ear or interna] throat _ .SI 00 

No. 13—Plain vaginal_SI.00 

No. 14—Plain rectal. *mall diameter $1 ni) 
No. 18 Eye electrode. also for corn* Si ■’"> 
No. 20 Figuration electr-vle lor re¬ 
moval of wart*, mole*, ditcatrd growth*. 

etc ....—. .S 100 

No. 28—Ozone generator, with 1 ©z 
bottle of inhalant, no*c and mouth 

piece, and bulb —.....—..... Si 00 

No. 30—Inmlated vaginal electrode, 

large dumeter . $2.»l‘) 

No. 31—Insulated vaginal elerteodr. 

generates ozone in vagina . S'* 00 

No. 32—Insulated rectal, large dust. $-2 00 

No. 33—Plain rectal. Urge diam-SI 00 

No. 34—Imulated rectal. mcd. diam. ' 1 ’• 
No. 35—Plain rectal, medium diam. S ’ 00 
No. 36—Insulated rectal, small $2 00 

No. 3 7 Large katapboric (cocaine > 
electrode—Medicated cotton inserted 
and high frequency applied through 
medicated content* Particle* of med 
icament are driven into tistue b. 
molecular bombardment. Effect i* 
purely local - 

No. 38—Hollow turf see shaped, gen¬ 
erates ozone within cavity and at* 
nicely over certain part* j* cheek 

bone. - 

No. 39- Double eye electrode > " 

No. 40—Actinic ray electrodr for acne 
vulgaris, ringworm, lupv*. eu. 

velopes tttftcicac X-ray to cause actinic 
or <tKim.il far .•!»<-> 0 

No. 41—Denial eleccrod. ivt Kura 

treatment nght side o-* j* u 
No. 41—Denial rlrcI.oJe lot gnm _ 

treatment, left tide o( jau * - 

No. 43—Dental electnxle for »otn 

treatment in.ide ,»f jaw - " 

No. 44—Dental rleetroJe for l««M 
gum treatmeot *; 

No. 45—Dental electrode, mode ** * 

No. 4 6 - Insulated electrode, cover* 

•mall area for pimples 

No. 47—Dental kaiaphonc (ocaior) 

electrode 

No. 48—Dental electrode foe gum- 

No. 49—Penial ab**ev* eleMrode 
No. 50 -Denial electrode ball tbspr-i $. 

No. 51—Coen electrode Jr*.-.,. 

No. 52—Pla.n natal electrode J j- 

No. 53—Dental electrode.hollow bulb J J 

No. 54-Eyelid elect rode 

No. 55—Small katapheric (cocaiue) 
electrode. See No. 3- \ 

No. 56 Inflated ear electrode J; 

No. 57- -Inmlated *patwlu«i or «o«g«* J; 

No. 58 Inmlated miernal tb««al - 

No 5« lemUted uifthral electrode 

No. 60—PUm urethral JJ JX 

No. 61—ln.ufat.4 n..al rlecttod.-, JJ 

No *2 - Orntal lulyuiaii»m electrode 
No. 61 Hemorrhoidal * 


NEON HL.ECTRODB PRICES 

All rr*«la. VioM Kar ElrtttoJr. « 
aU»ve at *1 00 each can be '* 

Neem at IVOO each 

All regular Violet K*» I Ir.tndt* a« It Med 
ahoer a« M ?S and ti.OO rad» can be 
•apphctl in Nrcwi at S* <10 each 


( general 

F1 if*li Frequency 
Electrodes 
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THE RELIEF OF PAIN AND THE 
TREATMENT OF DISEASE RY 


VIOLET RAY 


PRICE 

50c 


Shelton Electric Co 


tmi Qe**vst Offce 

Loris Island City, New York 

W<rsern Ofix 

30 Exst Randolph St-, Chicago 
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Our 

Laboratory- 

Model 


The 
World’s 
Best and 
Finest 
Violet Ray 
Generator 


Dwi; 1 ' 

Patented 
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The Shelton Violet 
K a >• Generator is the 

iuiKsil article of its hind manufactured in tho world, hike the Shelton 
Vibrator, which in tin* acknowledged loader of the Vibrator field, the 
Shelton Violet liny Generator is the harder of the Violet Ray world. 

The Shelton Violet Ray ran be lined by anyone, any where. Its con¬ 
struction in simple; it* design is appealing. its workmanship in of the heal, 
and the results it gives are vouched for b> thousands, who have benefited 


THE SHE I .TON LABORATORIES 

are located at Tong inland City, New York. In these 
Laboratories a series of experiments is constantly being 
conducted with die idea of producing the best that bears the 

stamp Of ShcllOQ. 
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NEURITIS 

I* an inflamed coatliljiui of the nerves Any 
nerve cun ho nfT<en:iL I’ain uid tenderness 
extend usually over the whole disrobed nerve 
trunk. A mild current should be used at 
first mid rhxH.rnrle kept in clow: contort with 
the body, moving it lightly. In some eases 
un increase oi the pain may be noted at 
bopmiiug. Hun ever, lliit. Ktila ir Hum over¬ 
came, then a mnnt powerful spray can be 
opplied. 

Effect* from Violet Ray It eu linen in are »>*- 
lende and not only fir.id Thm-farc. all 
IrimtincnU have a fundHtncntnl action on 
health and benefit nervea and nerve endiuo 


What the Violet Ray Is 

The Violet liny High Fre¬ 
quency Current, or os it it more 
commonly called, the “Violet 
Kuy,’’ is a nr.vv phase. of elec- 
tricity. It i« opplied to any 
part of the luuuatt body without 
I>oin, muscular contraction or 
disagreeable sensation nf any 
kind. The electrical oscilla- 
lions representing the High Fre¬ 
quency Current follow each 
other with such rrctncmlous 
rapidity that they outspeed uur 
jktvou* sensibility; we do not 
become conscious of their pres¬ 
ence; in other words; our 
nerves arc insensitive to the 
electrical oscillations of the 
Violet Kay. The oscillations 
arc so rapid that they exceed 
many hundred thousand repeti¬ 
tious per second. The Violet 
Rays are pleasing, and though 
most stimulating and highly in¬ 
vigorating to Lite entire system, 
nerves or muscles, cannot re¬ 
cord the presence of llteir great 
power. 

What Violet Rays Do 


Violet Kuys or High Fre¬ 
quency Currents benefit all 
living mailer. Through the 
glass vacuum applicator light, 

heat, electric energy’ and ozone 
are created. 'Ilveic forces ore uniformly potent in relieving and elimi¬ 
nating human ailments. Viol el Rays present a remedy upon which 
we can rely. They are [wsilive and certain in action. They will reach 
where medicine does not, and often cannot—yet they cause no paiu, no 
disagreeable sensation ur discomfort. They furnish a soothing relief. 
They destroy germs and have a strong power over infection. 

A Violet Kay treatment is the surest method of relieving pain. Ap- 

E lied to that part of the body where the pain is severest, tkfl rnys anf * 
igli Frequency electrical discharge pmetrale every cell, tissue and organ 
and tranquilize and soothe. Tliey build up the forces of nutrition ana 
Kr.nerul health. Violet Rays will stimulate and strengthen the vital organs, 
develop the body and steady the nerves, spruying thousands of volts ol 
High-Frequency electricity into any weak, sluggish or painful organ or 
muscle, purifying onj causing llic flood of warm, rich blood to surge 
through the treated part, at the same time being pninlcts and pleasant. 
Violet Rays have only to he tried to he appreciated. 


Violet Rays for Well People, Too 

Even if you ore at present strong and well In every respect, die use 
of Violet Hays will he of immense benefit to you. They provide a stimii- 
lation In which n Itenlrhv body immediately responds. They safeguard 
you against the coming illness aud reduction of vitality. 
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The Discovery of Violet Rays 

You have no doubt often seen n fountain play and watched with 
pleasure the fine, soft mi« which fell gently about iL This idea has been 
applied lu electricity. Taking a strong, powerful electric current it i» 
transformed into a Huothing. invigorating spray which is not onlv ah»o- 
lutrjy hnrmlww but exceedingly pleasant and beneficial to use. 

This startling new invention at oner, replaced the old-time faradic 
current machines which were used for medicinal purpose* at the cost nf 
severe pain and muaciijnr contraction on the part id the patient The High 
Frequency Generator is an almost unbelievable advunne in the develop- 
mcnl of electricity. for it accomplishes wonderful results without the 
slightest degree nf shock or pain. 

Astounding Phenomena Produced by Violet Rays 

The Shelton Violet Ray High Frequency Current is applied in treat- 
meats through vacuum electrodes made of annealed glass. These elec¬ 
trodes. or applicators, diffuse flic current in spray* of a beautiful deep mi 
and violet color. Although the ditfdurgc from the glass applicator seems 
sometimes tu he a single spark, it is in rr-ality nuide up nf numberless 
successive sparks which vibrate to und fro, or oscillate, as it is technically 
termed. 

1. Violet Huy High Frequency (.urir.nL nf the. Shelton Generator is 
uni-ffotur. Thai is, the current is applied from one pole only. All other 
forms >>f electricity require a complete circuit between two pule*. 

2. Violet Kuys lruver.se spuce iri the fonn nf dtic.r waves, as in wire¬ 
less telegraphy nr "telephony. An electrode will emit licht ft I n distance 
of several feet from o charged person. You can readily see the violet 
colors reaching out anil flowing into space. 

3. Violet Kays ptinttfruU- all substances, including the non-conduct- 
ors of ordinary electricity. The High Frequency Current passes easily 



anemia 


Suriacr 


Electrode should U aw*Ii«l to l«* ,,A«t bo*t» the «J»* 

turnk. uuil iiarlittiUrly u|i owl down iW rW |re *• ' . .i, c IiIikiU. In th»* 

tihmiUUn* oUcx. Uirouel. U« incrm.-: of ihr «.sy«wttoo oi then** 

war lb. nin-en-aurykii; |«.m of .lio nil bt*-l «n- .ncrcot.0- 


L 
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through the glees elect rude of ihc Violet Key. It will even p«iet.nae „ 
piece of glees two induct or more in thickru?**. 

4. Violet Kaye have ncJinir. notion on riwue* and in general; that 
mean* they exert a chemical activity, a fact which counts especially in Lhe 
application in skin discuss* ami surface canrenni* condition*. 

5. Violet Kay* /generate enormous quantities of ozone, (hone, which 
is a conrcntmtcd form of nxvgcn, i« cvtrcmcly beneficial to man. It it. « 
hcaltlt-giv;ng and body -building elemcul. 

6. Vioint Kay* are pleasant to use. Kven the mnet ■entitive peraona 
enjoy than. Thcv do not cause pain, muscular contraction or disagree- 
able sensations. The reason for this is (hat our sensory nervous system 
cannot respond In the marvelously foal oscillations of the Violet Ray High 
Frequency Current. 

No Shocks—No Pain 

Do uot confuse Violet Rays with machine* which shock the body. 
Them is afwolutely no pain or shock experienced in a Violet Ray treat¬ 
ment It is a delightful, soothing sensation that you will enjoy to the 
utmost. Use VioLcl Raya frequently «ud you will see for yourself how 
pleasant and invigorating they are. 

There ip not the len*. danger connected with the use of Lhe Shelton 
Violet Rav instrument. 


Why You Should Use Violet Rays 

Shelton Violet Rays should he used l>y everyone experiencing sickness 
or ailments of any kind. 

Tlie healing properties of Shelton Violet Rays are manifold, and they 
accomplish what drugs and medicines never can. The regular introduction 
uf a vitalizing mI tower of diffused electricity into yntir system is exactly 
what is needed to make it function properly and efficiently. 

"Mo matter how well you mny be feeling today, tomorrow may bring 
sickness. But if you have been taking regular treatments with Violet Kays 
the chance* that you will succumb Lu. iline** are very slight. Violet Kajr 
treatments keen your constitution nt “par." 

The hcallfiic&l people in the world axe lho*e who are always striving 
to heller their physical conditions. And there is nothing like a Violet Kay 
treatment to infuse vitality and eneTgy inro your body. 

To he healthy, use Violet Hays.. To keep healthy, use Violet Rays. 


KinrcET Trouble 

The kldupyw ptirform ■ vrnr 
iir.ixjrtuiil tM.ifc in onr body, 
lltcy nrr the ornum •*/ ex¬ 
cretion. If tlu:lr function^ i< 
fiMtwTiow imp sired bv in- 
llflmmriort due lu m-airr 
culJ or du*. In ©onjcilJfln 
or olhor ceosci, crave non- 
Kcqaonecr ire rt*ulbuU. 

Violet Rm>m e pow 

nrful influence. The very 
fact I hat aibuaiou in »ne 
urine quickly .Wppcpr* 

Ivr a few application* iU< 
snfticlendy llwir im¬ 
portance iu lipbiine *“** 
clou of Ktckncfi. MoboJy 
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charge ynnr entire body with the. Violet Hay high frequency currm 
can electrify yourself completely. You can calm painful sensat 
sedative treatments; lffiidew sedative action is strongly coiistiluli 
it* effect. .Sedative treatment* are of great lienefit in all nerv.ni, a 
They iranquilntc your nerves. Sedation can be produced locally V 
ing the applicator in close contact with llu: |>yrl to be treated, 
troubles are quickly and most beneficially influenced l>y the sedat 
rent. A general electrification treatment refreshes the entire 
system. 

Srcovn They ran he stimulative. Stimulation is produce, 
ever an electrode if somewhat lifted during llie application 
through clothing or cloth. 

This stimulation is caused hy the many email sparks called t 
Frequency Spray. They bombard the urea which thev . over, rr 
tingling but pleasant sensation. They have n U-ni-fii ini hcatin 
loo. Besides they gnu-iate ozone. Particles of this ozone an 
right into the tissues, causing tin* ir/onizalinu of the hlood. Sp 
alsn germ-killing and have a great power over infection. 

Stimulating treatments are l>e$t produced hy application 
the clothing or through a 
lowri which hat- been put over 
tiro part to he treate.d. As the 
length of the stimulating spray 
depends on the thickness- of the 
interposed dry resistance, that 
is the clothing or towel, any 
desired effect i* ohluinahle. 

Anything from a handkerchief 
to a doubled Turkish towel can 
he used for this purpose. The 
use of any kind «.f doth insure* 
a uniformity in spark length 
which cannot be obtained in 
any other way. Powdering the 
skin with talcum powder often 
suffices to create the desired dry 
resistance. This will at tin- 
same time allow an easy sliding 
of the applicator. A slight per¬ 
spiration rr suits From the treat 
tnent: this is natural. If tin- 
application of talcum powder 
is not desirable, use. of lubri¬ 
cant ij recommended. 

Stimulating treatments 
through clothing fiud a pro¬ 
found use in rheumatism, lum- 
hnen, partial paralysis, etc. 

Slight stimulation is also some¬ 
time* desired in skin troubles 
where the l.lond circulation is 
impaired. A single Inver of a 
handkerchief presents enough 
resistance in such t. ease. 

(ihruitte rheumatic trouble.-, 
however, may require the use. 
of several layer* or a Turkish 
towel. 


Many cai*-s yil'ld to tnatMW urtun r.]re- 
Uoile So. 5 with llu- -Ui»uar--l curf.-m that 
KM l*t luIsrulraL Trejaiwwla 4m«U he <“ 
m.t longer ilu.1 l.i.ir minutes' duration naif 
not i>,r ttiao otter- 3 <b.v. Itr>;i)l- ao: mtl 
tipmillv .iji|on<u unlit a •ttu*-n »< Oral* 
mtMt have le-ell luken. 

K..t lltr.-al-. at-- lot iraprmrttirnl vl the 
Vttiee, iltc -Itrlao: applicator con l<c oo-d. 
Singer*. actor* ami »c«--tk>-r. V-.»e tt-jmrtra 
« uii.trrlttl iml 1 .11. t*:si 111 and liitirStt. 
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Lonx spark* from the applicator will cause n counter irriuti.y,, 
Counter irritation rttlirvea wonderfully quick, pains of tuany sorts. 

It is often the very wc.lronm mrnrm u> kill llin pain „f u loothar.he 
You will appreciate thin pain-relieving quality of the Violet Ray aU» in 
sprains, strains, brnittmt, ole. Counlnr irritating application* are belter 
swifter, and more effective titan plasters and liniment*. | n fact, ihev 
repluce them entirely. Stimulating IrcaUncnU are long lasting in ibei’r 
effects. They am not like drug* or a glass of wine, because Ihev are not 
followed by a reaction. They do not create any habits. 

Preparation for Treatment 

Surface lreolme.nl* can lu; given in direct contact with the skin, and 
also through the clothing. A* any clothing represents an interposed dry 
resistance, a IrCflUucnt 1 1 trough the some would cause small sparks. It 
depends entirely on the desired effect, wliicli way to treat, and the instruc¬ 
tion* given in our booklet refer to the. pnqicr technique. If no sparks 
arc deal red any clothing covering the part to be treated must be removed. 

Metallic object* us hairpins, corset steels, chains, should be taken 
off if they cannot be avoided in the treatment. 

For Mild Treatments 

Keep the Applicator in 
close contact with the body at 
any pari which requires a mild 
treatment. 

Start with the weaken cur¬ 
rent possible. Avoid the initial 
little discharge which occurs 
when you brine the applicator 
dose to the body in making the 
contact. Make contact quickly 
and the initial discharge will 
not be annoying. Du the same 
when the Irealmenl is finished. 
Remove the electrode quickly. 
This will save you the little 
sparks you uiay otherwise feel. 
By no mean* does this little 
spark, when making contact 
with the applicator and when 
removing il, hurt. If you think 
it does, il is imaginary. Just 
use common sense and a little 
BACKACHE judgment and you wll find Jhut 

evnn onc-Iuilf Inch of High rrc- 
qnenev discharge does not 
Barkichr except In cum* of strain or in- cause anV turin. 
irrn.il injury is u symptom of so.-ui: inlrninl " * * 

Ununlcr such «» lumbago and dwumadsn: _ _ ,, • » * 

or weak sexual orcoru. hWdur or kkb.ejK I « Relieve 1 tUXlli 

Is)cal oppliitctiunH will relieve ImavnSncc the Following 
puiu but the cause should be lorarrd and , 

1.ranisent applied. Relief from flic above I CcllIlKJUtl 
nifmcmt ts uuully obtnined moat ijuiokly Always applv as much of 

by local application on the affected arm. ' ran be tol- 

uaiue U* surface EJectnrdo with fairly a current strength as can txw 
strong current. orated. If a person is vrrv sen- 

Kor tired, WorU-oot, rundown feeling, uftxrn ritive, keep c j ?^ 1 ? r i 

accompanied by bmdschr, nothine i* more close contact wrtn tne p 

•ppnt|iriaJr and relieving limn Violet flay >pol and move it Slowly aoout- 

IrmUnents. They mifulim the system aud jj- auffexer from fwitl doe* 

rc-c«abli*h ibe mmn ritel futu.iiuua «/ the 0 | >J0tl l0 it, treat through 



Bark.ichr except In cum* of strain or in¬ 
ternal injury is u symptom of sorm: in uni a I 
disorder s-x:h as lumbago uinl rlsrumadsiv 
nr weak sexual orcoru, hLuMur or kidney k 
liOCal application!) will relieve inuniiifincr 
puiu but the cause should be lorsrrd and 
Imminent applied. Relief frum flic above 
nifmentt ts usually obtnined moat i|uickty 
by local application on the affretmJ area. 
uiiux it in surface Electrudo with fairly 
strong current. 

Kor tired, wom-oiil, rundown feeling, often 
accoiupanlrj by biwUnche, nolhim; ia more 
appra|iriaJr and relieving limn Violet flay 
IrcuUnrnts. They irrilultr-o the system and 
rc-cstabliah lire tumrl ritel funcliuus 11/ the 
body. 
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p|,>thing or n lowi'l ami cause » counter irritation by spnrhv It depend* 

largely on the i ,ur * ,,r vwu ln:al w * ial lu *lb°«l should he employed. 

Il is tbcrefonj neoesaarf to adapt yourself to circumstance*. 

Many people, after stopping their treatments for many weeks, and 
even months, report continual incrcast! in health and strength. As a 
matter of fact, the greatest benefit comes after the course of treatment is 
over. This answers the ques- 
lion often asked os tn whether 
the treatment dues uot have to 
he kept up indefinitely. A'- 


About Orificial 

Treatments 
All orificial electrode* 
must be lubricated before inser¬ 
tion. They should be properly 
sterilized. It is wrong to be¬ 
lieve that orificial treatments 
are painful. There is, in fact, 
no other sensation than that of 
a beneficial warmth during tire 
application. Orificial treat¬ 
ment* do not last over 5 min¬ 
utes. It is also advisable to 
move the electrode during the 
treatment just slightly so as to 
avoid its sticking to the mucous 
membrane. Orificial treatments 
require, for safety’s sake and 
for belter result*, always two 
people, patient and operator. 
Always turn the current on af¬ 
ter insertion of the applicator 
and Uim the current off Lcforc 
removing the same. 


FOR THE COMPLEXION 

There is no more delightful or cffccUvc 
method of removing blemishes or wrinkle* 
and other Cuinploxhm divoiiiots than by 
Violet Hav tnalimtnl. 11m blond is hrmight 
to the surface nod thr iilnoni of youth and 
health h restored to the checks. 
Skiii-troubla*, Acne, Pimples und Ecxiinu 
rrspotvd quickly to Violet Keys. i\o beauty 
specialist I* nowadays without • Violet Ray 
outfit. 

WARTS AND MOLES 

TJh: |ioit<or treatment of wart* is by using 
the 1‘ulgurotion Electrode No. 20. 

After cuclt trrnuncnt a slight sorenesj and 
wunnlli in foil and in some crises, especially 
where the iiidividimt lias red or light hair, a 
locril irritation may set In. This is imiliinp 
to he nlnrn.ed about hut kucIi jx-rsons should 
allow three or four <la>v IwSwren treatment*. 

A luriti- wort u-it/illy reqniret from four t a 
six in-laments of 33 1 u 43 scixuid* each and 
wili dry np and druji off widiin ton to twelve 
days, the leiuaitmip mark gradually disap¬ 
pearing, within llies next thirty or forty days, 
leaving no scar as a memory »t the end uf 
that time. 

I wherever several people may use the same Violet Kay Iualru- 
ie wiping off of the dcc-lrodes on a towel or just rinsing in water 
' . j, 80 . w-atcr nnd soup at least to guurd against 

spcyutMy in rases of akin and scalp diseases be exceptionally 
glass electrode* stand heating mid can he boiled in water, 
en to use some antiseptic solution for immersing the electrode, 

131 T‘ mix ‘ ur f ** *tronc enough. Bcnetol, t.ysol and other solu- 4 
u«c< esjwcinl ly with all oriJicdul efertrodea. Kinse these uteri I- 
'nxlea in warm water before using them. * 
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TVs *ty'o 0*Mm tiro- 
Itodl ct.r tc matttxsl 
is all alicltv^ Vi.'.c. 

Rry Uutfio 
Kwi. ius ajiii 
which cor.:*!* built-in 
ul.scl.mcuL 

Ozone Generator 

Thin iimlruiiicnl when uLUuliml to our (ienevntor produces enormous 
quantities of Ozone which in purified hy passing through die inhalant 
mixture provided with this attachment. A few drops of the iniurlant are 
[joined on die cotton, and when tlie rubber bulb is agitated, the Ozone is 
form! through this mixture and inlialed in the form of a vapor. 

When using the Ozone Generator, support the instrument on a table 
•o that it will not roll and insert the Ozone Generator the same as uny 
olluir electrode. One hand must be in contact with the gluss stem of the 
Ozone Generator as in the illustration. 

The Ozone, pttruiealea every cell in the lungs, destroying any germ 
bfc and soothing the inflamed I issues. For Anemia, Hay Fever, Gnighs, 
Catarrh, Asthma, Bronchitis, Insomnia, Nervous Debility and Tul>ercu- 
louis ol lire Lungs, there ia no belter treatment. 

The l real men La are exceedingly agreeable und remind one of a trip 
to the pine woods. 

No. 28 Ozone Generator. Price, complete with all the ^ ^ /'X/’V 

attachments and l-ounce buttle of inhalant. See nuire 24 X 


:Wi 

:mw- 


Tr**'.m*Di not «v«r 3 
U li| ifiktlitiiMH m 
tom finis. I «» MVK*» 

a d».y. 
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The Shelton Ozone Generator converts the oxygon of the air into 
ozone. Ozone, therefore, is a modification of oxvgun; in fact, it is con¬ 
centrated oxygen. It has a strong chemical action. It is n colorless gas 
which has a peculiar, not unpleasant, udor. 

Oxoue exists in larger quantities on Mountain lojxs, at the Sea Shore 
und in the Country. In cities, and c*|>eciully in crowded places, it is 

hardly recognizable. Oxygen is-as we all know—most vital In our 

welfare; in fact, without it we could mil exist. When life i* at its lowest 
abb in grave c-axe* of sickness the physicians resort to the oxygen rank 

to keep u* breathing anil alive. It ia therefore not difficult torealize uf 

what great importance ozone, which is concentrated oxygen, ean ha to us. 

Not only have Shelton Ozone Treatments when taken regularly for 
the medication of nasal, throat, bronchial and lung affections a marked 
effect within a comparatively short lime, but us a general tonic they are 
wilhuul equal. Smokers, for instance, also drug-add ids. report that they 
feel their cravings for nicotine or other drugs lessened when using the 
Shelton Ozone Treatment; in iuuic cases complete cures have been 
accomplished by the constant use of Shelton Ozone ami Violet hay 
Treatments combined. 

A few minutes of Shelton Ozoue treatment every day ran do the 
same for you as hours of outdoor exercise in crisp, invigorating country 
air. A healthy clear complexion with natural hues, sparkling bright eyes 
result and the general ionic effect the Ozone has on the entire system 
cannot be underestimated. 

It produces an exhilaration which has no equal. Since Ozone is an 
intense oxidizer or germicide, it attacks organic substances, mich ns germs 
and Laclcria. This oxidizing effect is in reality a process of burning, for 
substances burn bncuusn oxygen cumliiaM with some of their elements. 

Nn heat, however, ncoompnnie* this oxidizing effect of Ozone: the 
Ozone particles combine with the organic subalauurs when finely divided; 
no ttume or lieul is llirrrlorc produced. 
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Indirect Massage 

High Knqiwncv current produces a cellular nuuuiuge. the contractile 
effect being expended upon the individual cells composing the liwiw 
ralhnr than on the. individual mute-leg. This! form of massage is very 
effective, penetruling us it does every purl of the body, and ean be drawn 
to any desired part by the application of another person's fingers to the 
part of the body lo which treatment is particularly desired, the patient 
firfct grouping the electrode, as shown in almve ill uni ration. 

Our No. 6 Electrode is especiallv designed For this treatment. 

You can, however, use No. 1 with very goud results; current not so 
strong, however. Where a very powerful treatment is wanted the metal 
Electrode No. 6 is used, but to avoid the sting turn the current on and off 
while the person trented has hand un the metal Electrode as illustrated. 

Keep This in Mind 

Do not be afraid of the Violet Ray Ili'rh Frequency spray or dis¬ 
charge. It never harms. It enusce no sLock. Use Violet Rays freely 
so you may familiarize yourself with their peculiar nature. 

Violet Rays grow in their usefulness the more you study their action 
and effect. Make it clear to yourself, what you wish to accomplish. If 
you wont a soothing effect, dou'l apply a strong sprav by holding appli¬ 
cator distant from the jmrt lu he treated; make a close contact instead 
unth the Imre skin. If you wish stimnlarion treat through the clothing 
with a current strong eiiuujrli to reach your tissues. If you desire a 
Lnutquilixing effect to quiet lh« nervous system, do not use a current 
strong enough i«i cause irritation. If you actually want to destroy a wart 
or small growth, you must use ua cscharoiic spark from a sharp point 
tn order to obtain a cauterizing efleeU Let llrese he the guiding prin¬ 
ciples to you and the result in the use of the Violet Raya will hr sur¬ 
prising. I 
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Effects Desired Easily Obtained 

Careful study of different ways of administration should be made I 
before using Violet Ray so as to secure beat results. 

For sedative or quieting man Its, your entire body can be thoroughly I 
charged with Violet Ray High Frequency eurrenL 'You can completely 
electrify yourself. Painful sensation* by sedative treatments can be 
calmed, as sedative action is strongly constitutional in its effects. Nervous 1 
ailments are greatly benefited by sedative treatments. They tranquilise 
your nerves. By keeping the electrode in close contact with part to be 1 
treated sedation can be produced locally. Sedative current creates quick 
and beneficial results in all nervous condition*, Din entire nervous sy*. I 
tern is refreshed with a general electrification treatment. 

Violet Ray can be stimulative. When an electrode is somewhat 
lifted during the application or used throngh clothing or cloth, a general J 
stimulation is produced. This stimulation is caused by the many small 
spaiks greierally called High Frequency Spray. They cause u pleasant 
and tingling sensation anil bombard thoroughly the area which thev cover, i 
causing a very beneficial heating effect at the same time. They also gen-1 
erate ozone which it directly driven into the [Lame, causing the ozonira¬ 
tion of the blood. These sparks are also germ-killing and overcome 
infection. 


Follow Instructions Carefully 

U is necessary to give strict attention to the following instruction* 
10 receive bcnefil*—if same are followed, excellent results will positively 
be obtained. 


Abscesses Keep electrode No. 1 in close contact with die skin. 
Uae enough current to get the full effect of the heal generated. Treatment 
of 7 to 10 minutes’ duration and repeat daily or twine a way, if necessary. 
| If applied to a developing abscess, its growth can be arrested. 

f Acne (Pimitxs, Blackheads)—A common and very distressing con- 

I ditiou in yuuag people, one in which nuick and permanent relief may 
1 be obtained by the use of a abort spark. Treat the entire surface for 
about six minutes, using electrode No. 1. Lae electrode No. 20, creating 
a. mild fulguration spark w here blade heads are deeply imbedded in the 
> UsMuea. thus softening and permitting their easy removal. Steaming the 
d face before treatment will Le found beneficial. During period of treat- 
M menu did should be carefully regulated, avoid rich ana greasy foods, 
»- and keep bowels in u healthy condition. 


L. 


If 

li 




in 
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Atorrcu (Loss OF Haiu) —Commence treatment with weak current 
and increase lo medium strength later, hv using elccLnidtt No. 8. Pass 
comh electrode hnric and forth over scalp for about four minutes every 
day. Lie same treatment for baldness due to sickness and for gray hair 
ui order lo restore it u* natural condition. Electrodes No. 1 br No. 5 
can be. used if more convenient. 

AM> Duuc Aumcrio.xa—Use surface electrode No. 1 
in alcohol, morphine or opium habits, apply a strong current over liver, 
solar plexus and spine, for six to eight minutes daily. In cocaine habit* 
use a mild current to the soles of die fed, arm* aud legs until reddening 
7^- Thao* application* should bn made through interposed towel or 
clothing. Short sparks are best for thene treatments. Never apply cur¬ 
rent through shoe*. 

AxtAtu AM) CuLOuoiiS—L’sc electrode No. 1 fur night to ten min¬ 
utes three to six times per week, treating thoroughly the entire chest. 


I 
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abdomen, back and spine. thus increasing the. oxygenation of ihe blood, 
wliicb i* "as effective a* iron tonics lo llie system. Ozone inhalations are 
helpful and of utmost value in these eases. Use Ozone Generator Xo. 23. 

AHTKHiOSCl.F.KoaiS AMI HiCU Bl<jol> 1'ufc.ssLiuc Daily treatments of 
aljoul 8 minutes’ duration will lower blood pressure. As the blood 
approaches normal, reduce treatments to three a week, then lo twice 
a week. A treatment every week, or two should he itiainuiml for some 
lime lo Ins sure. of the |»ernmiienr.y oF result*. Apply electrode Xo. I or 
No. 2, using a medium current strength over tlic body generally. 

AftTTTVt—In ostlinmtic conditions, the Lest results inuv lw. obtained 
lb rough the use or the 0»»n<» Generator, electrode No. 28. Choking and 
coughing fils will be promptly nllevinitd. A local auxiliary treatment 
may also be used for a Sedative effect by a getilln massage over the area 
with the surface eleelmtlc Mu. 1 and mild current. Also apply electrode 
No. 5 In throat glurids for about (i minutes. 

Ataxia —Use a sharp spark along the spine, over bullocks, abdomen 
and lu the buck of llic legs. Apply electrode No. ] or \o. 4. Daily 
treatments lusting about 10 minutes are necessary at first. They can 
be gradually decreased to nhout two a week with the progressing improve¬ 
ments. 

Hackachk To relieve pain treat sore muscles with electrode No. L. 
As backache may be due to weakness uf the bladder ur sexual organs, 
lumbago, rheumatism, kidney disease, it is imporUuil lo trr.ul the cause 
as well. 

13 am ui tt's Ircu (CtCusia)—CIcAiltc the infected area with warm 
water ami easlile soup, and a mild antiseptic wash. Then treat with mild 
current from llie surface electrode Xo, 1 in close contact, followed by a 
short spark till cuuulcr-imlaliou i» produced. The condition is usually 
stubborn and nmv re«|uire extended Ireulmenl. 

Ri.adokk Diflr.ASF t('.vf>Tins; The result of vacuum tube treatment 
through the rectum or urethral is remarkable in inilammalion of the 
bladder. Treatment lasting 7 minutes givcu daily at first and then every 
other day, will cleaT up urine very fosr in nearly all of theae cases. Use 
electrodes No. 1 or Xo. 2, 



RHEUMATISM 

<I,lrrc Ot) turet anridotr on rv»rt)i for rtminuiim tk*n ViuU K«y hi 

*oat: am rkuam^uiCii alai.wt aci^trrdf nfl.'r ■ few irniunrau. 
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BliONCjmiS-—Short spark* applied wilh electrode "So. I or No. 2 
uvex the cheat and back, until well reddened, will give relief. This treat¬ 
ment may !>© repeated every hour until n sufficient moderation of con¬ 
gestion is obtained. More important than the high frequency applicalinn 
n. to oKUfluet! the air hy means of electrode !No. 28. 

Brain Fag— Use «d«:ln>d« No. I over the forehead and eye* and to 
the Ixuk of the heud and neck wilh a .spark just sarong enough to hnve 
u pood tonic effect. In all case*, 2 or 3 minutes’ inhalation of ozone 
(electrode No. 28) i* desirable. 

Breast Devfj.OI'MKNT —Treat the entire nren to be developed. Use 
electrode Xu. I for alxiul 5 to 8 minutes daily. Move it lightly over each 
side, from the neck downward and also from arm pit to urm pit. under 
each hrcn&t. pressing lightly upward. 

Bright’s Disease Apply strong current with electrode Xo. 1 over 
the region of the kidneys for at least 10 minutes every day. 

Bruises Treat injured area with electrode No. 1. First with close 
contact and later with gradually increasing spark. Use lubricant. 

Bu.VIONS K led rode Xo. 18 or No. 51, using u fairly strong cur¬ 
rent. should be applied directly over the inflamed area followed by a 
gentle spark. 

Cau.ouses—O n eallousnd areas of foot a mild figuration spark ob¬ 
tained from electrode No. 20 will soften the hardened tissues so they 
can he readily removed. If soreness follows, treatment over the area 
with the surface electrode No. 1 in direct contact with the skin will afford 
relief. 

(.anger Mild forms of cancer arc treated wilh a strong spark. Use 
electrode No. 20. Consult authority, as surgery is usually required in 
conjunction. 

Canker—A medium current for 1 or 2 minutes should be applied 
wilh electrode No. 10 or Nee 5.1, nr any suitable dental elecLrode. 

CakuunCles—U se electrode Xo. 1 in loose contact wilh the inflamed 
area, and pass it hack and forth over it for 10 to 15 minutes. This 
will relieve j»oin and promote an, early ripening of the carbuncle. Klee- 
tTodc No, 18 is a bo very convenient. 

Catarrhai. Conditions —In catarrh of the nose and throat the ozone 
generator No. 28 is of great value and should he use/) two or three rimes 
daily for about 5 minutes at a lime, followed hy treatment in the nostrils 
wUU the nasal electrode No. lfi or 52 with mild current fur about 3 
minutes, '-are should be used that the current is nut turned on until 
alter insertion of the electrode. 

_ Cataract— live minutes duily treatments wilh electrode No. 18 in 
cou act Willi closed eyelids, wilh not lou great an intensity of current. 

Nr. vn **d' n *» followed hy a medium current with electrode 

ivo. 1 lor a to 6 minutes in close contact with skin. 

Chapped Il anus or F\c.e —Apply vaseline first. Thru use a weak 
with No. 1 electrode fur 2 minutes in cam tact wilh skin. 

.. Um electrode No. 1 for 6 to 8 minutes in contact with 

. ,l ' , l . y* l^ld steadily over the chilblain or moved slowly 

as desired. Kepeat daily or every other day until cured. 

i._ * ^iV** 0 * OM ,^ KCT -Improper circulation in the extremities may 

rvo< f spark over their surface, gradually increasing until 

oI varm ^h prevails. Use clectrodu Xo. 2. Repeat often; if 
“waaary, O/ree limes a day. 

I” l il r head will he hr nr filed hy inhalation from o/uuc 
'i . I Y C< -o f °^ followed by mild current through nasaf 

aiurum n 1 . , ‘ L ' * af f“ cu electrode No. 1 may also he used over the 

am rum, mastoid region, and lauk of nock. 
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Lev OS Treat the die it and hack. Follow insimcrionit given 
i. Take osnnn inhalations repeatedly for several minutes. 
20 . 

Ttos Relief will be obtained by a thorough downward 
the abdominal region willj surface electrode No. I applied 
o the “tii. and followed by short spark over the same area, 
taily is advised first. Inter dropping to two or three times 
he constipation is particularly stubborn, peristaltic action 
otrd by means of the insertion of an insulated tooIuI elec¬ 
trode (Xos. 14, .14. K> or 

I n 1 [11 *uu and not ou the surrounding 

No. 3, using it in the same man- 

Do not use any hair'tonic. 

Wffr Dlai ^kss—U nless the drum 

of llie ear is ruptured, chronic 
THF EAR deafness may generally be re¬ 

lieved and in many eases em¬ 
it mid otiler dhordor* «! the lircly cuml by high frequency 

yiul.1 readily to the Violet treatment. fair electrode No. 

lKMria,; bu * h*® rc ‘ 10 should be uecd for about 4 

a. 10. hating it into the W*}.* f“ u] f 

i current foe a »hort length 110,1 lb“* afforded the delicate 

tiai pain is acute it I* some- aura! nerves anrJ the mild mos- 

ro foltp hourly uiipliiutioufu sago of the drum will often 

*« too cjftikcd during treat- rcsu | t i r , „n immediate improve- 

ment in hearing. As a further 
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Awoy from the surface. This will relieve and gratify. line electrode 
[ No. 1 or No. 18. 

Eve Diseases —Iritis*, retinitis, atrophy «»f optic nerve, conjunctivitis, 
trachoma, glaucoma, incipient cataract. pnroIy*i9 of ocular inumtlm. intr.v 
tK'ular hcnmrrhnge hnve nil been treated by high frequency current*. 
Close eyelid* and apply a milJ current with electrode No. 18 or No. 39 
for short, periods, not exceeding 3 minute* at one lime. 

Frt.ovs Tnrat with No. 1 electrode and a mild current in elote 
[ contact daily from 4 to 6 minutes. 


Female Trolules — L a n 
[ electrodes Nos. 13. 30 or 31. 
I They should bo lubricated be- 
| fore insertion. Turn Urn cur- 
I rent on nfter insertion of elec¬ 
trode and turn the current off 
I before removing to avoid un¬ 
necessary sparking. A medium 
I current for 5 minutes is ap¬ 
plied. Repent treatment ns cir- 
! cumsianccs require. D u ring 
! menslrualioxi an excessive flow 
[ of hlood may result, ns high 
[ frequency currents draw tnc 
I blood. 

Fisto^s Use electrode 
[ Nos. Id, 36 or 63, a* indicated. 
Lubricate electrode before in¬ 
sertion into rectum. Use a me- 
I dium current for about 5 min- 

E utcs daily. 

Flabby Breast A stimu- 
i lating application with the Sur- 
I face electrode to the relaxed 
I nipple of the flabby breast will 
I immediately show it* beneficial 
I effect 

Freckles—S everal weeks' 
| treatment will be required. Use 
, electrode No. 1 with a me¬ 
dium current daily from 4 to 
6 minutes. 

Frost Bites Trent nffect- 
f od part with No. i electrode, 
i using a mild current for frum 
a 3 to 7 minutes. 

I FtmtrvCTTT^sis—Treat with 

l No. 1 electrode with mild or 
| medium current. Inflammation 
will cense quickly. 



SCALP TREATMENT 

Nothin? iii more Lieticficlol To the sculp tlun 
llie appIicHiinn of the Shki.iox Violet Ray. 
It n;viulin« impoverished hair, restore* it* 
uclunil hiHlro. In iirtJtT to obtain result* It 
i* necessary to be Loth pcntirtviii Mini con- 
siiuonl in [he n*c of Violet Kay, a* treat¬ 
ments must wou.-limr* continue over a Ion? 
period uf (imi: in obstinacr cun. Treatment* 
should be frum .1 L> 5 inimitivi a day ating 
the comb Kfrctrodc. Do not use hair tonic 
I lint contain* alcohol. ns this is iaJlauuuuMc. 
Falliilp hair exu l»e stnpped in limn by Violet 
Roy scrip application*. PrcmalnriJy gmy 
hair can ho restored to it* natural color hr 
l>cr»ikt<u:l apjiliaulinn*. riindniff and other 
scalp troubles tie usually ipiickly relieved. 
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Goithb —The ahsurpiiim of Li*auc heiug iicecjoary, Irrut with ex- 
tcrnal throat electrode No. 5 in close contuct with the akin and follow 
with moderately sharp spark over the surface and side# of the protuber¬ 
ance. Persistence in this treatment ia necessary. 

Com—This condition xnay be helped by a couliuued massage over 
die urea with a surface, electrode und a mild current. If pain i* felt of 
flrwt begin with short treatment uml uicreMMR. Do not treat during acute 
attack. 

Gray Hair —The natural color nf hair can often be restored by 
patient treatments with electrode No. 3. Sec under Alopecia. Sometime* 
Kcvaral months are. required for results. Keep the scalp clean. U*c a 
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current of sufficient strength for good simulation onco or twice every I 
Jay. 

ORtPrK (IxruiKN/.*)—Treat spine, solar plexus, over eyes and sides I 
of nose. Inhalations from Omnr (Jenerator (No. 2fl) will greatly aid. 
Itilra-riHMal applicallona by electrode No. 52 ore olao beneficial. 

Hay FkvKH—A pply electrode No. 1 over the nose mid the spine and I 
No. 2U in nostrils. Anticipate the trouble ond begin before discomfort j 
» fall. 

IIkadaCuxs—-H uuluuhcm are from varying eauw*. If relief is not I 
had from applying In the sent of pain, cover ihe spine and stomach. I 
Apply Nn. 1 electrode. 

Hives and Hash 1st eledrndc No. 1 with medium current strength 
to affected area. Use vaseline before applying the electrode; 3 uf 5 
minute* should be sufficient. Repeal dully. 

llmfORRTioins (Pn.ts)—Use hemorrhoidal electrode No. 63 with 
mild current for obout i to 6 minutes, care living observed that ihe I 
electrode is properly luhriealed and that current is not turned on until I 
after insertion. 

Insomnia —Cover buck of head, nerk nnd eyebrow* in order men- I 
tioned. Use electrode No. 1; a strong current is essential in treating 
this ailment. 

Ueucorrtiea—F ollow the directions given under female trouble*. I 
Also use eleelrode No. 4. moving il up and down the, spine slowly. A I 
strung current must he used for nhnut 5 to 6 minutes daily. 

Lumuaco—T reat over painful area until all pain is dispelled. I 
Use electrode No. 1 nnd as strong a current as can be tolerated. Repeat I 
treatment whenever ]iain reappears until cured. 

MASSACE—Metal electrode No. fi to he held hy patient in one hand, 
turning on current ufler it has Ixien grasped. Masseur’s fingers will I 
draw sparks to point massaged. Use lubricant while massaging. 

—Trued the swollen parts with a medium current, using 
electrode No. 1. keeping it in contact for obout 5 to 8 minutes. Repeat I 
a« neix’saary, at least unec a day. 

NERYOnsi*F.SS Treat flic spine, hack of head and neck with a mild j 
current, using electrode* No*. 1 and 4. Immediate results are fell in 
all eases. Use a weak currenl al liritl und increase the strength gradually; | 
5 to ft minutes is the average duration of treatment. 

NeuialuiA—A pply to *eat or pain, after applying lubricant, raising 
electrode occasionally to prodneo spark. Trent with No. 1 electrode; I 
time of treatment 5 to 10 minutes. 

Neuritis The first few treatments usually increase the pain, after I 
which relief >b fell, and the current may l»o increased and fl short spark I 
given. Apply al llu* teat of pain willi surface electrode No. 1. 

Orpsity—U se electrode No. 1 nnd apply to affected part* con- I 
latent ly, begin with a medium current and iuensaan to full power. ] 
Kigomu* diet, exercise and personal hygiene must, of course, he observed. 

Pains—-A pply al neat of pain until relieved with currenl and method 1 
to give heat results. Use electrode No. 1. 

Pak.W.y sis With electrodes, No. 1 or No. 2 treat paralyzed muscles, t 
employing a iturrr.nl strong enough to produce a half or three-quarter inch * 
spark. Part of the time keep the npplicator in contact with the -Ain ond * 
purt of lire lime raise il obovc die ourfacc to ect effective spark. 

Pot SOX Ivy— Apply lubricant brat. Use No. 1 electrode or -No. 2 n 
edf jewise <cn as to cause plenty nf spunking over the whole affected area. Lj 
Lilt the applicator here nnd there and treat with a strong current for from 3 
S to 5 minutes. 

Phostatic Diseases—T his most dial naming ailment, couunon to »o w 
ninny men of middln age, in one in which the high frequency t-urrenl is 
• Imovi a specific. The treatment indicated is with the prostatic electrode N 
No. 9. See Page* 22 and 23. 
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current of sufficient strength for good stimulation once or twice ever, j 

ORlPrr (I\n.l'KVXA)— Trent spine, solar plexus. over eyea and aide* 1 
f nose Inhalations from Owmn Generator (No. 28) will greatly old. : 
Inlnt-mowl applications hy electrode No. 52 arc alao beneficial. 

IIVY Fkvkk _Apply electrode No. 1 over the none and the spine and J 

No. 231 in nodrils. Anticipate the trouble and begin before discomfort 

'* **IIKA1MCUI»— Headache* are from varying rail**!*. If relief is nr>t 
had from applying In Ihe rent of poin, cover the spine and stomach. 
Apply No. 1 electrode. | 

Hives anu Hash l.> electrode No. 1 with medium current strength 
to aliened area. Use vaseline before applying tlic electrode; 3 lo 5 | 
minute* «houIJ he sufficient. Repeal daily. ^ I 

Hemorrhoids ( Pii.es) —Ise hemorrhoidal electrode No. on with 
mild current for about '1 lo 6 minutes, earn living oLserved llial the 
electrode is properly lubricated and that current i* not turned on until 
after insertion. 

INSOMNIA*—Cuvtsr buck of hwrf. neck nnd cycbrovi in order men-! 
tionwl. Use electrode No. 1: a strong current is essential in treating i 

this ailment. ., 

Leucorrhea—F ollow tlic directions givcu under female troubles. 
Also use electrode No. 4, moving it up and down the spine slowly. A 
strong current must he used. for about 5 to 6 minutes daily. . I 

LUMUACO—Treat over painful area until all f*ain is dispelled., 
L'ae electrode No. 1 and n* strong a current as can be tolerated. Repeat 
treatment whenever pain reappears until cured. 

Massage—M etal electrode No. 0 to he held by patient in one hand, 
turning on current after it has Ix-en grasped. Masseur’s fingors will 
draw spark* to point massaged. Use lubricant while massaging. 

Mt’MPS—Treat the swollen purls with u medium current, using 
electrode No. 1. keeping it in contact for about 5 to 8 minutes. Repeat, 
as necessary, at least once a day. J 

Nervousness Treat the spine, back of head and neck with a nuld 
current, using electrodes Nos. 1 and •!•. Immediate results are fc t uxj 
all cu*r«. I. 1 ** a weak current ut first uml increase the strength gradual ). 
5 to K minute* is the average duration of treatment. # _ 

NklkalCXA—A pply lo seal of pain, after applying lubricant, raising 
electrode occasionally to produce spark. Treat with No. 1 eleetr c, 
time of treatment 5 to 10 minutes. 

Neuritis The first few treatments usually increase the pain, after! 
which relief it> fell, and tlic current may be increased uiul a abort apark 
given. Apply at the aval of pain with surface electrode No. 1. 

Obesity —Use electrode No. 1 and apply to affected parts con¬ 
sistently. begin will I a medium eurrcnL and increase to full power, j 
Rigorous diet, exercise and personal hygiene must, of course, ho observe*. 

I’aiss—Apply at seal of pain until relieved with current and mothoi 
to give heat results. Use electrode No. 1. 

Parat.ysia—W ith electrodes No. I or No. 2 treat paralysed muscle*, 
employing a current strong enough lo produt* u half or ihree-tpiurler in * 
spark. Part of the time keep the applicator in contact with the skin and 1 
purt of tlic lime raise it above the surface to get effective spark. i 

PoiSO.X Ivy —Apply lubricant Ural. Use No. 1 elcc-trixlc or -No. 21 
edgewise so as to cause plenty of sparking over the whole affected area, j 
Lift the applicator here and there and treat with a strong current for from I 
8 to S minutes. 

Phostatic Dishasws—T his moat distressing ailment, common lo »o j 
many men of middle age, is one in which the high frequency current is I 
almost a specific. The treatment indicated is with the prostnlic ewtoJo 
No. 9, See Pages 22 ami 23. 
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Pyoiuciiua—T roalnienle will* suitable Cental electrode with n weak 
or medium current will help to re-cstoblish a healthy condition of the 
Mm». High frequency treat men is promote proper nutritional improve- 
ujcdW and in addition to tins have anlitcplic and antitoxic properties. 

A dentist should always ho conanltod. 

Kra> Not* Use electrode No. 1 and apply for abort periods, soy 
about 2 minutes, small sparks !•> holding the electrode edgeways <ir 
lifting it about one eighth of an inch. The object is to destroy the cm 
forced vein# and treatment must not be carried loo far at one Lime. It 
should be repeated, as condition permits. Several days lutlweeo treat¬ 
ment* may sometime* be advisable. 

Rheumatism High frequency currents nre nf exceptional value in 
muscular and iu chronic articular rheumatism. Tin; pain will be relic vial 
by applieatiun uf surface electrode. tNo. 1 with massage, using lubricant, 
if necessary. Follow wilii fairly strong sjKtrk until nnnmunnrd redness 
i* produced. This treatment persistently followed hn» in many cases 
resulted iu a pcrmaucut cure. While relief may be obtained in one Ireal- 
(tuuil. u permanent cure, may require much Lime and patience. 

RINGWORM Use electrode No. 1 and apply short sparks for several 
minutes two or three times every other day. A medium ament is suf¬ 
ficient. Muve the electrode so as to cover the entire affected area. 

Scars If the tissue is hardened nr callous its removal mnv he facili¬ 
tated by the application of a mild spnric through electrode No.* 20. 

Sciatica —Treat with a sharp spark along the course of the stialie 
nerve until a redness is produced. Use electrode No. 1 or No. 2. 

Sm\* IhEEASES Trent over the affected tissues with surface electrode 
No. 1 held in clone contact for from 5 to IS minutes. Follow hy 
moderate spark 3 to 5 tuiuulc*. Treat coco daily. If the skin i? moist, 
talcum powder should he used so that electrode will not slick. See also 
Acne and Krwnwt. 

Suite FfKT AND StONB HhT’ISES Applinntinn? with any suitable ap¬ 
plicator in close contact with llio skin bring quick relief. Lae lubricant 
and treat for several minules. 

Sohf. TmhoaT (Tonstt.i.ttis) Kle.nlrode No. 5 is IhwI suited for ex¬ 
ternal throat application*. Hold directly against the skin with fairly 
strong current. The use of the Ozone Generator No. 28 for several mili¬ 
tate# following will alsn he beneficial. 

SmiAi.Mg—The pain and soreness following u spruin may lot alleviated 
by tre.uLmrnl. first with the Mirfaec electrode in contact with the skin 
and later hy a mild spark, graduully increasing in strength until a hyper¬ 
emia i* produced. 

Snrratas or Joints ami \1i scr.r.s This condition is generally due 
to the overemployment nf c-ertaiu murcles. The resulting stiffnes* anJ 
soreness mav he relieved hy the use of surface electrode No. 1. 

UlCEKS— Apply a strong current with No. 2 electrode lor 5 minutes 
; in contact, lifting applicator once in n while- to produce sparks of at 
least nnc-qunner inch. Hb|k*uI daily. 

W.viU'S AMi Mot.KS These disfigurements, no matter of how long 
standing, may bo iuuU successfully treated hy the application nf a spark 
! through the fulgunaltcu electrode No. 20. The grrutrsl cure must be 
HUiRinxl lliar these sparks dn not come iu contact with the surrounding 
, tissueM. Permanent rebuilt may he expected. and the most disfiguring 
warts nr mules removed withuul leaving a trace hy these meuns. 

Whooping Couch— Apply No. 1 electrode in the same manner »* 

; explained under Asthma and usn cImi Ozone Iulutlfilions with the Ctianc 
Generator No. 28. 

Writers tiuMe—Treat with gentle sjatrk over the uirect«*l linger* 
atul lliumh. also iu.iM.ugr with gurtiw ulcclrodc over palm of the hand. 
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High Frequency Currents in 
Modem Practice 

The modern physician no longer questions the value of High Frequency 1 
Currents. The quick and lasting results obtained !>y the use of High 
Frequency (inrrents where other measures have repeatedly proven futile, 
have given the Medical Profession a true perception of Ilnur value. 

What High Frequency Is 

All electrical currents exceeding 10.000 oscillations, per «ccoml are j 
termed “High Frequency Currents.” There arc two major phases of High 
Frequency. “HIGH” High Frequency, where the oscillations rim into the 
hundred thousands per second and “LOW" High Frequency, generating 
between 10,000 and 20.000 oscillations per second. There arc also the] 
intermediate phases between the two major modalities. 


Source of “HIGH” High Frequency 

•‘IflGir High Frequency is generated by an arrunguinent of Induction 
Coils and High Tension Transformers in connection with Condensers ami I 
Tesla Coils or Oudin Kesonalors. This arrangement employs initial high J 
charging voltages, condensers and spark gaps, and is capable of generating 
waves that repeat themselves periodically oud harmoniously. 

The Application of “HIGH” High Frequency 

‘ HIGH” High Frequency obtained from the sources mentioned above ] 
appears very smooth, und contractions of muscles or reaction at nerve ] 
centers is practically nil. This phase is excellent fur fulgurulion work l«> I 
remove moles, warts and cancerous growth by the dedication prwm j 
It is also good for skin treatment, especially where the chemical action of j 
the rffirnve, nuised by the thousand* of tiny sparks during surface treat- ] 
menl, is desired. 

This effleuve is rich in ultra-violet radiations, and as such, together with ! 
the nascent ozone created hy it. is chemically active and decidedly germi- j 
cidnl. It has been determined that ^HIGH” High Frequency is best suited 
for treatmcul of superficial conditions, local septic processes and also fox | 
th*» mucous cavities. * 

Source of “LOW” High Frequency 

The Old Style Static Machine 

The old-style Static Machine while considered practically a relic of the 5 

paal, is Ly no means of little value from the viewpoint of therapeutic j| 
qualities. It must be remembered that tlic different sources of High !• re- t« 
qncne.y produce entirely different physical effect*. 'Hir. "l,OW" High jj 
Frequency Currents "encrttlrd by the Static Machine have certain qualities 
which the other sources cannot produce. 

1 
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Effect of “LOW” High Frequency 

The characteristic* of “LOW” High Frequency are especially the vibra¬ 
tory r.lfer.1* upon 00 II. 1 —(Cellular MujMagc)—ami the involuntary slight] 
muscular contractions, induced liy wuve distortions or wave superim- I 
. v position. •'LOW High Frequency Currents from the Static Marline have 
' been found U> he most effective in producing marked local sedaliuu, J 
, elimination of waste und disengorgrment of congested tissue. Moreover] 
^ where inflammatory conditions are present, they 1-ring relief by inducing] 
circulatory drainage and accelerating local metabolism. 

The New Creation 

c The Instrument for the production of both 

"mar and , 'LOW ! High Frequency. 

While numerous machine* have Insert offered to the Medical Prwfes.-iiori 
I for the production of either “II 1(11 l r or “LOW” Frequency Currents, it 
1 remained for the engineer* of The Shelton 1 -abora-toricR. after much| 
experimentation and consultation with prominent specialists, at retching] 
over a [verbid of yean*. In Mucccsafiilly reproduce lioLh the “HIGH” and 
the “LOW” High Frequency l>y nne nnd the same instrument. 

Simply by turning n knoh, eithm of the two modalities, ns well ns the 
intermediate phases may be had on the new Shelton Violet Ray Instrument. 

Construction of the Shelton Violet Ray Instrument 

The various phuse* of High Frequency Currents iu The Shelton Violet 
Ray Instrument are generated by successive kick-backs created by highly 
inductive windings and a special mechanical interrupting device. Their | 
potentiixI is controlled l»y a new and ingenious inductance provded with I 
a graduated dial which permits a gradual and correct dosing, 

Summary 

Spaec iloes uot permit us here to refer to the wide scope of High Fre- | 
quency in general. Many books have been written on this subject by I 
prominent Specialist*. However, it is universally agreed thnt Nature has ] 
provided no other factor so omnipotent as the Violet Ray for relief— I 
giving light, heal, electricity, ozone niul massage (muscular conlraetiou), 
Simultaneously. 


led tea I authorities agree tlml 65% c*f all men past middle age (many 
much younger) arc afflicted with a disorder of the prostrate gland. Aches 
m cet, legs and bock, sciatic pains, arc some of the signs. No longer 
sum Id a man approaching or paei the prime of life be content to regard 
icse. pain* and condition* as inevitable signs of approaching age. The I 
ic ton Violet Ray i» used to restore youthful health and vigor aud to I 
ore the prostate gland to its proper functioning. 

n. treating live Prostate through the rectum the technique non si sis in 
p ncing the patient- on one aide in the Sims' position with the knees well 

, c y Klecrodc i? lubricated, inserted in haudle and then nd 
, 1010 . , n ? ?l4UU obout siv inches with the depression iu the lube f 
* . , the front or aulurior wall of the rectum to the gland rests J| 

HlMcftaaon for lie* results. In l»r..statir diseases of all kinds the 
nign frequency current has proven most efficacious. If. however, you are 
u uua c to have a Low frequency circuit in your machine, that it prefer- 
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able in this ircarmeiU. for »">me use a iwrn-ptisce m» 
„i, account ..r iIkj light Umiil Piece anti convoriioacr. < 
and off. Do nol attempt lliin treatment with a one 
liitau* treat merit, n» it would he itupustuhle to mani|i 
of each treatment is S t<» 7 imuuleu. Results found in 
diuMJes arc cslniordinnry. Enlarged Prostatt: sfioul 
from I he very first—about two to three IrmUncuts 

Same treatment used with remarkable results in 
’IVo or llireo treatments a week then skip a nmnth. 


In rto No* 2(Jj Yield Hu 
hsvo three vepurute distinct 
Hicli Fn^ui-msy—l-ow Frcq 
IritiTmcdiHic eirniil. High 
b aied foe General sllmul 

ell surf lien inMlnienls hh 
queemy din> nnt puii'irstc ? 

Lu» Frequency. Los Fie4 
roil (lives u imtSMibir taniLn 
produces mi internal rn.is*«tr 
beneficial In deep seated trot 
an treating Kidneys, Liver. 

Inli’rrnriJiHfr circuit is very 
rent thcl i* umsd in iroul- 
inn llm Kju and Pnwlslic 
Gland whftte the conditiuit 
is very wtM'.aUivc, however 
juirJi irwarmunt* /ire nr a 
ruli! followed up by treat 
Inf* with High Frequency 
iu cum- of tin! I'.ye nnd ( 

Ia»w Frequency in the case 
of Prollalic Glaiul. Tlie 
IctiRtli of time would be seven minute* in all. which would be divided 3>~ uiiuulesj 
High Fnxi«n:ticv and 3'yj iniuulw Low Frequency and In cnw> id a. vriy tender clutell 
tin: first two trtilmeaU ill ire doys apart or mure slum Id be given by die Lueniinoi/it/vj 
cltcuil liefen: apply inf fnirly slruii^ High nr Ijow Frequence. Low Frequency i fc alsoj 
used fur reducing In case nl nls-sity as Electroik- awed .slmnld be the large Coiiderisiirj 
Klectruda or bum' Silver Electrode and Low Frequency which gives u muscular nnu*l 
trnciion or infernal luuasugo which ha* a tendency lu break itt>wn futty cell*. 


.Vs. XI j—SlivlUu Viatel R«y 


K*;. J2 SNrirqn Vntl«*r kay 


GUARANTEE’ 


On all our uiklriuuetiU tire nuuic siu’llmi KJorlrir 
AH Shelton goods are guaranteed fully for one year 
punkas.) ajpiinM nicrliunind or t'lmricttl impi'ffer.tlou. 


Cnui|>»n> u|»|K'»r». 
from iko ditto of 
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Made from ike best annealed Imported 
gloji. Do riot confute the Shelton 
Eicct toJcj with El-eetrodet 
made from plain giau 

VIOLET RAY 

No. • • -GtHnl iirfuli Tut Lead, Vie 

J1.O0 


Of Wi _ __ 

No. X -L»f|« tondennr eitctrvft. 4f 
l»vrr« irior.f entrant. Foe rtxaewlliai. 

fcoibeso. tec --11.90 

No. S—Ltrfe nvnh, tcalp or baiy_Cl 09 

No. JA- -Dritta h’t Corab__.._Cl.;rQ 

No. 4—Siifaul tlccrtndr .. ■— .CI.5U 

NV 5—Enltrol ihrooi. nut. Ilmbt.JIUO 
No. t —Metal kindly nerd for flv|n| 

I ■ din cl trial airr.l , , - —..SI 1J 

No. t—Imlilit pro. Util ilectrada.tl 00 

No. 10—lltr or internal ihioel_11.00 

No. 11 -Plain vaginal_»1.00 

No 14 Mill null >.-n*U ditmilei Si.03 
No II Pye eWitrodr. Alto for carat 11.00 

No. 20 Puljir>Hcv\ rtactiofe for rt. 
noial of imrfn aioW diaaivad grnwtNt. 

tic. .... . . ... ---S2 00 

No 21—-Oaouc tuiittio'. wirb I on. 
bottle of Ititlnl. nuir in J aMtlb- 

ojfin. and balk---—.110 00 

No. 19—Uwkled vaginal ilrt'.tvjc. 

lull fSaniKer —.-—■ .0,00 

No. Jl—Utnbred ntlul flat trade, 
iuhiiUI o*oti In »x|)tu J. 00 

No. 3 2 ImaUttd lerul, Urjo Cf*m...S2.3« 

No. S)—Plain xrctil. Uige dlam.-SI.OC 

No. )4—1 nalittil mul, n*d, diam. 11.30 
No. )J—K*U mliL tccdiiia dir at. 11.30 
No. )(—ImuUtcd niieL tact 11 ...— .11.00 
Na 17—Large iaupbeftc (ctNeulf) 
elacnnde—Midi cl l it! lotion icntrtfd 
and klgk ftnifjecey applied Uuo-ith 
necfl rated mat mu. PartUSm of mod- 
let meat art iMrrn f»to riiatw by 
OOltClUt bomlMiflraeee. Hftc: la 
eatrlT local • -14.00 


«mtii osoct Mitt* OTtry i*e tna 
nicely oTir certain yteta u cert* 

__*|-‘ 5 . 

No. 10—Doable aya llirtiodf-II.50 

NO. 40 — AcHrle tty etaamdt lor teat 
eulRecil* ti*fn'o* r *. Inpaa- ut 13a- 
exlov* aufiviuit X-rtf to <*«*♦ •«>•'« „ .. 

or t’uaiitJ Otf tCrtt . • --S I0.0» 

No. 41— Droial rleCTrrJ* foe *»» 
trate rare!. ti*U itJe of 1 / * - — • j 

Nn. 4 2—Onalnl electrode fur suia .. : 

treatment. Wft aide of year -- - 12.001 

Nrv 4b—l>anl*l tlaaroda for »>*« . 

narrator, Ia*!dn of }ir ■——-.-.-X 2 '° 
No. 4+ 11rani itletrrnrft fot pa 

NT<X 4 V' IVitii rirct'ftdr leal it )iw-.|1.8» , 
No. 4< lanolarm Htcttoit. ®«era 
mill area foe niatdci —— I 

No 47—Dmtal batajtbuae (cocaine) 

#1 I XI r <W5« In>. - - ■ , M . .m .-ya— » m 4 ' A Q 3 
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No. 44 Dean I abltrea ekaioda—.—J2 00 
Nu. 50 Dtot.l # leer coda ban ^|>ad S. 00 
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No. 52—Pitfn ataal rT“fc ! 

No. 51—Daotal ^tnafa. bollao b»» ' J 
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t Inf code. See No 5 7 „— -S ..00 | 
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OX RADIANT MATTER* 

Br WILLIAM CROOKES, F. R. S. 

■ I. 

T O throw light on the title of this lecture I must go hack more than 
sixty years—to 1816. Faraday, then a mere student and ardent 
experimentalist, was twenty-four years old, and at this early period of 
his career he delivered a series of lectures on the general properties of 
matter, and one of them bore the remarkable title, “ On Radiant Mat¬ 
ter.” The great philosopher’s notes of this lecture arc to be found in 
Dr. Bence Jones’s “ Life and Letters of Faraday,” and I will here 
quote a passage in which he first employs the expression radiant 
matter: 

If we conceive a change ns far beyond vaporization as that is above fluidity, 
and then take into account also the proportional increased extent of alteration 
as the changes rise, wo shall perhaps, if we can form any conception at all, not 
fall far short of radiant matter; and as in the last conversion many qualities 
were lost, so here also many more would disappear. 

Faraday was evidently engrossed with this far-reaching speculation, 
for three years later—in 1819—we find him bringing fresh evidence 
and argument to strengthen his startling hypothesis. His notes arc 
now more extended, and they show that in the intervening three years 
he had thought much and deeply on this higher form of matter. lie 
first points out that matter may be classed into four states—solid, 
liquid, gaseous, and radiant—these modifications depending upon dif¬ 
ferences in their several essential properties. He admits that the ex¬ 
istence of radiant matter is as yet unproved, and then proceeds, in a 
series of ingenious analogical arguments, to show the probability of its 
existcnce.f 

• A lecture delivered before the Britihh Association for the Advancement of Science, 
at Sheffield, Friday, August 22, 1879. 

f I may now notice a curious progression in physical properties accompanying changes 
of form, and which is perhaps sufficient to induce, in the inventive and sanguine philoso- 
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Tf in the beginning of this century, we had asked, W hat is a gas ? 

the Mswcr then*would have been that it is matter, expanded and rare- 

M to such an extent as to be impalpable, rave when eet m violent 

motion : invisible, incapable of assuming or of being reduced into any 

definite form like solids, or of forming drops like liquids, altvats 

"o expand where » resistance is offered, and to con me on 

being subjected to pressure. Sixty years ago such were the.chiefat- 

tributes assigned to gases. Modem research, however, has greatly 

enlarged and modified our views on the constitution of these e as t 

fluid-!* Oases are now considered to bo composed of an almost infinite 

number of small particles or molecules which arc consUntlj^monng 

in everv direction with velocities of all conceivable magnitudes. As 

these molecules arc exceedingly numerous, it follows tha. no moiecu 

move far in any direction without coming in contact with some 

i*i t» , pyii'inst the air or gas contained m a closed 

other molecule. But if *e exhaust tne air or g . 

vessel the number of molecules becomes diminished, and the distance 
through which any one of them can move without coming in contact 
with another is increased, the length of the mean free pad, being in¬ 
versely proportional to the number of molecules present. I furt 
this process is carried the longer becomes the average distance a mol - 
mile can travel before entering into collision ; or, in other words, the 

lengthening their mean free path-the experimental results are oblain- 

phe,. considerable dagm. of belief ia .be of .he radiant fenn .i.b lb« «»*• 

in the set of changes I hire mentioned. properties dimin. 

A. we ascend from the solid to the tadnod ~ proccJ . 

isb in number end variety, each state osinp some . ; f hardness and softness 

ing state. When solids are converted tnto Held, all the vanetsMotnam ^ 

» necessarily lose Crysutlllno and olber '"*>»* *" d ”e^obility of p«.icle. is 
frequently itive way to a colorless transparency, and a general mobility 

conferred. f . vlJcIlt characters of bodies are 

Passing onward to the gaseous state, atm snore ofllvao „,„,.i„ s „ f 

annihilated. The immense digerenee. in nnd dnry 

we*al| n elastic 00 * t^hey^ow^fnrm^iut^ne^scl 

Sunlit:' J52& 3^'variations in weight, and - 

tant shades of color. matter no difficulty exists in the 

To those, therefore, who admit the ndhnt f ^ ’ eat in tbe ir favor. These 

simplicity of the properties it possesses, > ttcr we can appreciate as 

.Jons show you a gradual resignation of V "***”*'£ Lt effect were 

the matter a«cct»d« in the scale of forms, an- >•. t ion.« which Nature makes 

to cease at the gaseous stat ? . They potnt \ e g^test in the 

at each step of the change, nnd thmk that, co^cntl? J d °£«ers of F LdavvoL 
passage from the gaseous to the radtant form.-( Life and Utters 

p. 308.) 
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able to which I am now about to call your attention. So distinct arc 
these phenomena from anything which occurs in air or gas at the ordi¬ 
nary tension, that we arc led to assume that we are here brought face 
to face with matter in a fourth state or condition, a condition as far 
removed from the state of gas as a gas is from a liquid. 

Mean Dree Path—Radiant Matter .—I have long believed that a 
well-known appearance observed in vacuum-tubes is closely related to 
the phenomena of the mean free path of the molecules. When the 
negative pole is examined while the discharge from an induction coil 
is passing through an exhausted tube, a dark space is seen to surround 
it. This dark space is found to increase and diminish as the vacuum 
is varied, in the same way that the mean free path of the molecules 
lengthens and contracts. As the one is perceived by the mind's eye 
to get greater, so the other is seen by the bodily eye to increase in 
size ; and, if the vacuum is insufficient to permit much play of the 
molecules before they enter into collision, the passage of electricity 
shows that the “dark space” has shrunk to small dimensions. We 
naturally infer that the dark space is the mean free path of the mole¬ 
cules of the residual gas, an inference confirmed by experiment. 

I will endeavor to render this “ dark space ” visible to all present. 
Here is a tube (Fig. 1), having a pole in the center in the form of a 


Fio 1. 



metal disk, and other poles at each end. The center pole is made neg¬ 
ative, and the two end poles connected together are made the positive 
terminal. The dark space will be in the center. When the exhaus¬ 
tion is not very great, the dark space extends only a little on each side 
of the negative pole in the center. When the exhaustion is good, as 
in the tube before you, and I turn on the coil, the dark space is seen 
to extend for about an inch on each side of the pole. 

Here, then, we see the induction-spark actually illuminating the 
lines of molecular pressure caused by the excitement of the negative 
pole. The thickness of this dark space is the measure of the mean free 
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mth between successive collisions of the molecules of the residual gas. 
The extra velocity with which the negatively electrified molecule, re¬ 
bound from the excited pole keeps back the more * 

culcs which are advancing toward that pole. A conflict occur, at the 
boundary of the dark space, where the luminous margin bears witness 

t0 Therefore ^residual gL-or, as I prefer to call it, the gaseous 
residuc-within the dark space is in an entirely different state to that 
of the residual gas in vessel, at a lower degree of exhaustion. To 
quote the words of our last year’s President, in his address at Dublin . 

In the exhausted column we have a vehicle for dectridty no t eon.t.nt Ilk, 
ftn ordinary conductor, but itself modified by the passage of the discharge, and 
perhaps subject to laws differing materially from those which it obeys at atmos¬ 
pheric pressure. 

In the vessels with the lower degree of exhaustion, the length of the 
me... free path of the molecules is exceedingly small as compared w. h 
the dimensions of the bulb, and the properties belong <o the^t 
narv gaseous state of matter, depending upon constant collisions, can 
be observed. But in the phenomena now about to be examined so 
high is the exhaustion carried that the dark space around the negative 
pole has widened out till it entirely Alls the tube. By great ram a - 
lion the mean free path has become so long ' ‘ * * 

time in comparison to the misses may be disregarded, and - 

molecule is now allowed to obey Us own motion, or aws w. bout n- 
Inference. The mean free path, w fact, is comparable to the dim 
sions of the vessel, and we have no longer to deal with a con* 
portion of matter, as would be the case were the tubes 1„ 

I,an,ted, but wo must here contemplate the 

In these highly exhausted vessels the molecules of the gase 

" to dart across the tube with comparatively few collisions, and 
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, T „ m thc ,,o|e with enormous velocity, they assume proper- 
IfosTnovll Tnd so characteristic as to entirely justify the application 
of the term borrowed from Faraday, that of radiant matter. 
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Radiant Matter exerts Powerful Phosphorogenic Action where it 
strikes . — I have mentioned that the radiant matter within the dark 
space excites luminosity where its velocity is arrested by residual ga- 
outside the dark space. But if no residual gas is left, the molecule' 
will have their velocity arrested by the sides of the glass ; and here we 
come to the first and one of the most noteworthy properties of radiant 
matter discharged from the negative pole—its power of exciting phos¬ 
phorescence when it strikes against solid matter. The number of 
bodies which respond luminously to this molecular bombardment is 
very great, and the resulting colors are of every variety. Glass, for 
instance, is highly phosphorescent when exposed to a stream of radiant, 
matter. Here (Fig. 2) are three bulbs composed of different glass: 
one is uranium glass («), which phosphoresces of a dark-green color ; 
another is English glass (6), which phosphoresces of a blue color ; and 
the third (c) is soft German glass—of which most of the apparatus 
before you is made—which phosphoresces of a bright apple-green. 

My earlier experiments were almost entirely carried on by the aid 
of the phosphorescence which glass takes up when it is under the infill 
ence of the radiant discharge ; but many other substances possess this 
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phosphorescent power in a still higher degree than glass. For in¬ 
stance, here is some of the luminous sulphide of calcium prepared ac¬ 
cording to M. Ed. Becquerel’s description. When the sulphide is ex¬ 
posed to light—even candle-light—it phosphoresces for hours with a 
bluish-white color. It is, however, much more strongly phospho¬ 
rescent to the molecular discharge in a good vacuum, as you will seo 
when I pass the discharge through this tube. 

VOL. XVI. —2 
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Other substances besides English, German, and uranium glass, and 
Becquerel’s luminous sulphides, arc also phosphorescent. The rare min¬ 
eral Phcnakite (aluminatc of glucinum) phosphoresces blue : the min¬ 
eral Spodumenc (a silicate of aluminium and lithium) phosphoresces a 
rich "olden yellow ; the emerald gives out a crimson light. Hut, with¬ 
out exception, the diamond is the most sensitive substance I have yet 
met for ready and brilliant phosphorescence. Here is a very curious 
fluorescent diamond, green by daylight, colorless by candle-light. It 
is mounted in the center of an exhausted bulb (Fig. 3), and the mo¬ 
lecular discharge will be directed on it from below upward. Oil dark¬ 
ening the room you see the diamond shines with as much light as a 

candle, phosphorescing of a bright green. 

Next to the diamond the ruby is one of the most remarkable stones 
for phosphorescing. In this tube (Fig. 4.) is a fine collection of ruby- 
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pebbles. As soon as the induction-spark is turned on, you will see 
these rubies shining with a brilliant rich red tone, as if they were 
glowing hot. It scarcely matters what color the ruby is, to begin 
with In this tube of natural rubies there are stones of all oolors t ie 
deep-red and also the pale-pink ruby. There are some so pale as to 
be- almost colorless, and some of the highly pmed tint of pigeon s 
blood ; but under the impact of radiant matter they all phosphoresce 

with about the same color. . , 

Now the rubv is nothing but crystalli/XKl alumina with a little color- 

ino-matter. In'a paper by Ed. Hccqucrel,* published twenty year,, 
ago, he describes the appearance of alumina as glowing wit . a neb red 
color in the phosphoroscopc. Hero is some precipitated alumina pre¬ 
pared in the most careful manner. It has been heated towh. tones* 
and you see it also glows under the molecular discharge with the same 

rich red color. . . , , • 

The spectrum of the red light emitted by these vanct.esof alumina 

is the same as described by Becqucrct twenty years ago. There is one 
• “ Aimaks dc Chimie ct de Physique,” third series, rot lull., p. K>, 1*»». 
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intense red line, a little below the fixed line B in the spectrum, having 
a wave-length of about C»,89. r >. There is a continuous spectrum begin¬ 
ning at about B, and a few fainter lines beyond it, but they are so faint 
in comparison with this red line that they may be neglected. This line 
is easily seen by examining with a small pocket spectroscope the light 
reflected from a good ruby. 

There is one particular degree of exhaustion more favorable than 
any other for the development of the properties of radiant matter 
which are now under examination. Roughly speaking it may be put 
at the millionth of an atmosphere.* At this degree of exhaustion the 
phosphorescence is very strong, and after that it begins to diminish 
until the spark refuses to pass, f 

1 have here a tube, Fig. 5, which will serve to illustrate the de¬ 
pendence of the phosphorescence of the glass on the degree of exhaus- 

* ro millionth of an atmosphere = 0*00076 millim. 

1315*781* millionths of on atmosphere = 1*0 millim. 

1,000,000* “ “ “ = 760-0 minims. 

“ “ 44 44 = 1 atmosphere. 

f Nearly a hundred years ago, Mr. William Morgan communieatcd to the Royal Society 
a paper entitled “ Electrical Experiment* made to ascertain the Non-conducting Power of 
a Perfect Vacuum," etc. The following extracts from this jwper, which was published 
iu the “Philosophical Transactions ’’ for 1786 (vol. lxxv., p. 272), will be read with in¬ 
terest : 

A mercurial gage about fifteen inches long, carefully and accurately boiled till every par- 
tide of air wub expelled from the inside, was coated with tin-foil five inches down from 
its scaled end, und being inverted into mercury through a perforation in the brass cap 
which covered the mouth of the cistern, the whole was cemented together, and the air 
was exhausted from the inside of the cistern, through a valve in the brass cup, which, 
producing a perfect vacuum in the gage, formed an instrument peculiarly well adapted 
for experiments of this kind. Things being thus adjusted (a small wire having been pre¬ 
viously fixed on the inside of the cistern to form a communication between the bAss cap 
and the mercury, into which the gage was inverted), the coated end was applied to the 
conductor of an electrical machine, and, notwithstanding every effort, neither the smallest 
ray of light, nor the slightest charge, could ever be procured in this exhausted gage. 

If the mercury in the gage be imperfectly boiled, the experiment will not succeed ; 
but the color of the electric light, which in air rarefied by an exhauster is always violet or 
purple, appears in this case of a beautiful green, and, what is very curious, the degree of 
the air s rarefaction may be nearly determined by this means; for I have know n instances, 
during the course of these experiments, where a small particle of air having found its 
way into the tube, the electric light became visible, and as usual of a green color; but 
the charge being oRen repeated, the gage ha* at length cracked at its sealed end, and iu 
consetpience the external air, by being admitted into the inside, has gradually produced 
a change in thu electric light from green to blue, from blue to indigo, and so on to violet 
and purple, till the medium has at length become so dense as no longer to be a conductor 
of electricity. I think there can be little doubt, from the above experiments, of the non 
conducting power of a perfect vacuum. j 

This seems to prove that there is u limit even in the rarefaction of air, which sets 
bounds to its conducting power; or, in other words, that the particles of air may be so 
far separated from each other os no longer to be able to transmit the electric fluid ; that 
if they arc brought within a certain distance of each other, their conducting power begins, 
and continually Increases till their approach also arrives at its limit. 
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tion. The two poles are at a and b, and at the end c is a small supple¬ 
mentary tubo, connected with the other by a narrow aperture, and 
containing solid caustic potash. The tube has been exhausted to a 
very high point, and the potash heated so as to drive off moisture and 
injure tho vacuum. Exhaustion has then been recommenced, and the 
alternate heating and exhaustion repeated until the tube has been 



brought to the state in which it now appears before you. When the 
induction spark is first turned on nothing is visible—the vacuum is so 
high that the tube is non-conducting. I now warm the potash slightly 
and liberate a trace of aqueous vapor. Instantly conduction commences, 
and the green phosphorescence flashes out along the length of the tube. 
I continue the heat, so as to drive off more gas from tho potash. The 
green gets fainter, and now a wave of cloudy luminosity sweeps over 
the tube, and stratifications appear, which rapidly get narrower, until 
the spark passes along the tube in the form of a narrow purple line. I take 
the lamp away, and allow the potash to cool ; as it cools, the aqueous 
vapor, which the heat had driven off, is reabsorbed. The purple line 
broadens out, and breaks up into fine stratifications ; these get wider, 
and travel toward the potash-tube. Now a wave of green light ap¬ 
pears on the glass at the other end, sweeping on and driving the last 
pale stratification into the potash ; and now the tube glows over its 
whole length with the green phosphorescence. I might keep it before 
you, and show the green growing fainter and the vacuum becoming 
non-conducting ; but I should detain you too long, as time is required 
for the absorption of the last traces of vapor by tho potash, and I 
must pass on to the next subject. 

Radiant Matter proceeds in Straight Lines. —The radiant matter 
whose impact on the glass causes an evolution of light, absolutely re¬ 
fuses to turn a comer. Here is a V-shaped tube (Fig. 0), a pole being 
at each extremity. The pole at the right side (ei) being negative, you 
see that the whole of the right arm is flooded with green light, but at 
the bottom it stops sharply and will not turn the corner to get into the 
left side. When I reverse the current and make the left pole negative, 
the green changes to the left side, always following the negative pole 
and leaving the positive side with scarcely any luminosity. 

In the ordinary phenomena exhibited by vacuum-tubes—phenomena 
with which we are all familiar—it is customary, in order to bring out 
the striking contrasts of color, to bend the tubes into very elaborate 
designs. The luminosity caused by the phosphorescence of the residual 
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gas follow* all the convolutions into which skillful glass-blowers can 
manage to twist the glass. The negative pole being at one end and 
the positive polo at the other, the luminous phenomena seem to de¬ 
pend more on (he positive than on the negative at the ordinary exhaus 
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lion hitherto used to get the best phenomena of vacuum-tubes. But 
at a very high exhaustion the phenomena noticed in ordinary vacuum 
tubes when the induction-spark passes through them—an appearance 
of cloudy luminosity and of stratifications—disappear entirely. No 
cloud or fog whatever is seen in the body of the tube, and with such 
a vacuum as I am working with in these experiments, the only light 
observed is that from the phosphorescent surface of the glass. 1 have 
here two bulbs (Fig. 7), alike in shape and position of poles, the only 
difference being that one is at an exhaustion equal to a few millimetres 
of mercury—such a moderate exhaustion as will give the ordinary lu¬ 
minous phenomena—while the other is exhausted to about t he millionth 
of an atmosphere. I will first connect the moderately exhausted bulb 
(A) with the induction-coil, ami retaining the pole at one side (a) al¬ 
ways negative, I will put the positive wire successively to the other- 
poles with which the bulb is furnished. You see that as 1 change the 
position of the positive pole, the line of violet light joining the two 
poles changes, the electric current always choosing the shortest path 
between the two poles, and moving about the bulb as I alter the posi¬ 
tion of the wires. 

This, then, is the kind of phenomenon we *get in ordinary exhaus- 
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tions. I will now try the same experiment with a bulb (B) that is 
very highly exhausted, and, as before, will make the side pole («') the 
negative, the top pole (A) being positive. Notice how widely differ¬ 
ent is the appearance from that shown by the last bulb. 1 he negative 
pole is in the form of a shallow cnp. The molecular rays from the 
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cup cross in the center of the bulb, and thence diverging fall on the 
opposite side and produce a circular patch of green, phosphorescent 
light. As I turn the bulb round you will all be able to see the green 
patch on the glass. Now, observe, I remove the positive wiro from 
the top, and connect it with the side pole (c). I he green patch from 
the divergent negative focus is there still. I now make the lowest 
pole {(1) positive, and the green patch remains where it was at first, 

unchanged in position or intensity. 

We have here another property of radiant matter. In the low 
vacuum the position of the positive pole is of every importance, while 
in a high vacuum the position of the positive pole scarcely matters at 
all ; the phenomena seem to depend entirely on the negative pole. It 
the negative pole points in the direction of the positive, all very "ell, 
but if the negative pole is entirely in the opposite direction it is of 
little consequence ; the radiant matter darts all the same in a straight 
line from the negative. 
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If, instead of a flat disk, a hemi-cylinder is used for the negative 
polo, the matter still radiates normal to its surface. The tube before 
you (Fig. 8) illustrates this property. It 
contains, as a negative pole, a hemi-cyl¬ 
inder (a) of polished aluminium. This 
is connected with a tine copper wire, b, 
ending at the platinum terminal, c. At 
the upper end of the tube is another ter¬ 
minal, d. The induction-coil is connect¬ 
ed so that the hemi-cylinder is negative 
and the upper pole positive, and when 
exhausted to a sufficient extent the pro¬ 
jection of the molecular rays to a focus 
is very beautifully shown. The rays of 
matter boing driven from the hemi-cyl¬ 
inder in a direction normal to its sur¬ 
face, come to a focus and then diverge, 
tracing their path in brilliant green phos¬ 
phorescence on the surface of the glass. 

Instead of receiving the molecular 
rays on the glass, I will show you another 
tube in which the focus falls on a phos¬ 
phorescent screen. See how brilliantly 
the lines of discharge shine out, and 
how intensely the focal point is illumi¬ 
nated, lighting up the table. 

Radiant Matter token intercepted by Solid Matter casts a Shadow. 
—Radiant matter comes from the pole in straight lines, and does not 
merely permeate all parts of the tube and fill it with light, as would 
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be the case were the exhaustion less good. Where there is nothing in 
the way the rays strike the screen and produce phosphorescence, and 
where solid matter intervenes they are obstructed by it, and a shadow 
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is thrown on the screen. In this pear-shaped bulb (Fig. 9) the nega¬ 
tive pole (a) is at the pointed end. In the middle is a cross (6) cut¬ 
out of sheet-aluminium, so that the rays from the negative pole pro¬ 
jected along the tube will be partly intercepted by the aluminium cross, 
ami will project an image of it on the hemispherical end of the tube 
which is phosphorescent. I turn on the coil, and you will all see the 
black shadow of the cross on the luminous end of the bulb (c, d). 
Now, the radiant matter from the negative |»ole has been passing by 
the side of the aluminium cross to produce the shadow ; the glass has 
been hammered and bombarded till it is appreciably warm, and at the 
same time another effect has been produced on the glass — its sensibility 
has been.deadened. The glass has got tired, if I may use the expres¬ 
sion, by the enforced phosphorescence. A change has been produced 
by this molecular bombardment which will prevent the glass from re¬ 
sponding easily to additional excitement; but the part that the shadow 
has fallen on is not tired—it has not been phosphorescing at all and is 
perfectly fresh ; therefore, if I throw down this cross — I can easily do 
so by giving the apparatus a slight jerk, for it has been most ingen¬ 
iously constructed with a hinge by Mr. (limingham — and so allow the 
rayB from the negative pole to fall uninterruptedly on to the end of 
the bulb, you will suddenly see the black cross (c, d, Fig. 10) change 
to a luminous one («,/), because the background is now only capable 
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of faintly phosphorescing, while the part which had the black shadow 
on it retains its full phosphorescent power. The stenciled image of 
the luminous cross unfortunately soon dies out. After a period of rest 
t he glass partly recovers its power of phosphorescing, but it is never so 
good as it was at first. 

Here, therefore, is another important property of radiant matter. 
It is projected with great velocity from the negative pole, and not only 
strikes the glass in such a way as to cause it to vibrate and become 
temporarily luminous while the discharge is going on, but the mole¬ 
cules hammer away with sufficient energy to produce a permanent im¬ 
pression upon the glass. 
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ON RADIANT MATTER* 

By WILLIAM CROOKES, F. R. S. 

II. 

lladinnt Matter everts Strong Mechanical Action inhere it strikes . 

-YTTE have seen, from the sharpness of the molecular shadows, that 
V V radiant matter is arrested by solid matter placed in its path. 
If this solid body is easily moved, the impact of the molecules will 
reveal itself in strong mechanical action. Mr. Gimingham has con¬ 
structed for me an ingenious piece of apparatus which, when placed in 
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the electric lantern, will render this mechanical action visible to all 
present. It consists of a highly-exhausted glass tube (Eig. 11), bav- 

* A lecture delivered before tho British Association for the Advancement of Science, 
at Sheffield, Friday, August 22, 1879. 
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|ng a little glass railway running along it from one end to the other. 

I he axle of a small wheel revolves on the rails, the spokes of the wheel 
carrying wide mica paddles. At each end of the tube, and rather 
above the center, is an aluminium ]>ole, so that whichever pole is made 
negative the stream of radiant matter darts from it along the tube 
and striking the upper vanes of the little paddle-wheel, causes it 
to turn round and travel along the railway. By reversing the poles 
I can airest the wheel and send it the reverse way ; and if I gintly 

incline the tube, the force of impact is observed to be sufficient even 
to drive the wheel up hill. 

This experiment, therefore, shows that the molecular stream from 
t 10 negative pole is able to move any light object in front of it. 

he molecules being driven violently from the pole, there should 
H- a recoil of the pole from the molecules, and by arranging an appa¬ 
ratus so as to have the negative pole movable and the body receiving 
the impact of the radiant matter fixed, this recoil can be rendered 
sensible. In appearance the apparatus (Fig. 12) is not unlike an ordi- 


Vio. ia. 



Fio. 13. 



cary radiometer with aluminium disks for vanes, each disk coated on 
one side with a film of mica. The fly is supported by a hard steel 
instead of glass cup, and the needle-point on which it works is con- 
'‘"■ted by means of a wire with a platinum terminal sealed into the 
uiass At the top of the radiometer-bulb a second terminal is sealed 
in The radiometer, therefore, can be connected with an induction- 
' oil, the movable fly being made the negative pole. 
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For theso mechanical effects the exhaustion need not be so high as 
when phosphorescence is produced. The best pressure for this elec¬ 
trical radiometer is a little beyond that at which the dark space round 
the negative pole extends to the sides of the glass bulb. When the 
pressure is only a few millimetres of mercury, on passing the induction- 
current a halo of velvety violet light forms on the metallic side of the 
vanes, the mica side remaining dark. As the pressure diminishes, a 
dark space is seen to separate the violet halo from the metal. At a 
pressure of half a millimetre this dark space extends to the glass, and 
rotation commences. On continuing the exhaustion the dark space 
further widens out and appears to flatten itself against the glass, when 
the rotation becomes very rapid. 

Here is another piece of apparatus (Fig. 13) which illustrates the 
mechanical force of the radiant matter from the negative pole. A 
stem (a) carries a needle-point in which revolves a light mica fly (b b). 
The fly consists of four square vanes of thin, clear mica, supported on 
light aluminium arms, and in the center is a small glass cap, which 
rests on tho needle-point. The vanes are inclined at an angle of 45 
to the horizontal plane. Below the fly is a ring of tine platinum wire 
(cc), the ends of which pass through the glass at d d. An aluminium 
terminal (c) is sealed in at the top of the tube, and the whole is ex¬ 
hausted to a very high point. 

By means of the electric lantern I project an image of the vanes 
on the screen. Wires from the induction-coil are attached, so that 
the platinum ring is made the negative pole, the aluminium wire (t) 
being positive. Instantly, owing to the projection of radiant matter 
from the platinum ring, the vanes rotate with extreme velocity. Thus 
far the apparatus has shown nothing more than the previous experi¬ 
ments have prepared us to expect; but observe what now happens. 
I disconnect tho induction-coil altogether, and connect the two ends 
of the platinum wire with a small galvanic battery : this makes the 
ring c c red-hot, and under this influence you see that the vanes spin 
as fast as they did when the induction-coil was at work. 

Here, then, is another most important fact. Radiant matter in 
these high vacua is not only excited by tho negative pole of an induc¬ 
tion-coil, but a hot wire will set it in motion with force sutlicient to 
drive round the sloping vanes. 

Radiant Matter is deflected by a Magnet. — I now pass to an¬ 
other property of radiant matter. This long glass tube (Fig. 14) is 
very highly exhausted ; it has a negative pole at one end (a) and a 
long phosphorescent screen (A, <•) down the center of tho tube. In 
front of the negative pole is a plate of mica (A, d) with a hole (e) in 
it, and the result is, when I turn on the current, a line of phosphores¬ 
cent light ( e,f) is projected along the whole length of the tube. I 
now place beneath the tube a powerful horseshoe magnet: observe 
how the line of light (c, g) becomes curved under the magnetic influ- 
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ence waving about like a flexible wand as I move the magnet to 
and fro. 

This action of the magnet is very curious, and if carefully fol¬ 
lowed up will elucidate other properties of radiant matter. Here 
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(Fig. 15) is an exactly similar tube, but having at one end a small 
potash tube, which if heated will slightly injure the vacuum. I turn 
on the induction-current, and you see the ray of radiant matter 
tracing its trajectory in a curved line along the screen, under the in¬ 
fluence of the horseshoe magnet beneath. Observe the shape of the 
curve. The molecules shot from the negative pole may be likened to 
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a discharge of iron bullets from a mitrailleuse, and the magnet be¬ 
neath will represent the earth curving the trajectory of the shot by 
gravitation. Here on this luminous screen you see the curved trajec¬ 
tory of the shot accurately traced. Now suppose the deflecting force 
to remain constant, the curve traced by the projectile varies with the 
velocity. If I put more powder in the gun, the velocity will be greater 
and the trajectory flatter ; and if I interpose a denser resisting medium 
between the gun and the target, I diminish the velocity of the shot, 
and thereby cause it to move in a greater curve and come to the 
ground sooner. I can not well increase before you the velocity of 
my stream of radiant molecules by putting more powder in my bat¬ 
tery, but I will try and make them suffer greater resistance in their 
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flight from one end of the tube to the other. I heat the caustic pot¬ 
ash with a spirit-lamp and so throw in a trace more gas. Instantly 
the stream of radiant matter responds. Its velocity is impeded, the 
magnetism has longer time on which to act on the individual mole¬ 
cules, the trajectory gets more and more curved, until, instead of 
shooting nearly to the end of the tube, my molecular bullets fall to 
the bottom before they have got more than half way. 

It is of great interest to ascertain whether the law governing the 
magnetic deflection of the trajectory of radiant matter is the same as 
has been found to hold good at a lower vacuum. The experiments I 
have just shown you were with a very high vacuum. Here is a tube 
with a low vacuum (Fig. 16). When I turn on the induction-spark, it 
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passes as a narrow line of violet light joining the two poles. Under¬ 
neath I have a powerful electro-magnet. I make contact with the 
magnet, and the line of light dips in the center toward the magnet. I 
reverse the poles, and the line is driven up to the top of the tube. 
Notice the difference between the two phenomena. Here the action is 
temporary. The dip takes place under the magnetic influence ; tfle 
line of discharge then rises and pursues its path to the positive pole. 
In the high exhaustion, however, after the stream of radiant matter 
had <lipped to the magnet it did not recover itself, but continued its 
path in the altered direction. 

By means of this little wheel, skillfully constructed by Mr. Giming- 
hatn, I am able to show the magnetic deflection in the electric lantern. 
The apparatus is shown in this diagram (Fig. 17). The negative pole 
(ff, b) is in the form of a very shallow cup. In front of the cup is a 
mica screen (e, d r ), wide enough to intercept the radiant matter coming 
from the negative pole. Behind this screen is a mica wheel (e,/') 
with a series of vanes, making a sort of paddle-wheel. So arranged, 
the molecular rays from the pole a b will be cut off from the wheel, 
and will not produce any movement. I now put a magnet, g, over the 
tube, so as to deflect the stream over or under the obstacle c <I , and the 
result will be rapid motion in one or the other direction, according to 
the way the magnet is turned. I throw the image of the apparatus on 
the screen. The spiral lines painted on the wheel show which way it 

TOU XTI.—11 
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turns. I arrange the magnet to draw the molecular stream so as to 
beat against the upper vanes, and the wheel revolves rapidly as if it 
were an overshot water-wheel. I turn the magnet so as to drive the 
radiant matter underneath ; the wheel slackens speed, stops, and then 
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begins to rotate the other way, like an undershot water-wheel. This 
can be repeated as often as I reverse the position of the magnet. 

I have mentioned that the molecules of the radiant matter dis¬ 
charged from the negative pole are negatively electrified. It is prob¬ 
able that their velocity is owing to the mutual repulsion between the 
similarly electrified pole and the molecules. In less high vacua, such 
as you saw a few minutes ago (Fig. 16), the discharge passes from one 
pole to another, carrying an electric current, as if it were a flexible 
wire. Now it is of great interest to ascertain if the stream of radiant 
matter from the negative pole also carries a current. Here (Fig. 18) 

6 
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is an apparatus which will decide the question at once. The tube con¬ 
tains two negative terminals (a, b) close together at one end, and one 
positive terminal (c) at the other. This enables me to send two streams 
of radiant matter side by side along the phosphorescent screen, or, by 
disconnecting one negative pole, only one stream. 
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If the streams of radiant matter carry an electric current, they will 

w * • 

act like two parallel conducting wires and attract one another ; but if 
they are simply built up of negatively electrified molecules, they will 
repel each other. 

I will first connect the upper negative polo («) with the coil, and 
you see the ray shooting along the line d,J\ I now bring the lower 
negative pole (b) into play, and another line (e, h) darts along the 
screen. But notice the way the first line behaves : it jumps up from 
its first position, d f, to d g y showing that it is repelled, and if time 
permitted I could show you that the lower ray is also deflected from 
its normal direction : therefore the two parallel streams of radiant 
matter exert mutual repulsion, acting not like current carriers, but 
merely as similarly electrified bodies. 

Radiant Matter produces Heat when its Motion is arrested. —Dur¬ 
ing these experiments another property of radiant matter has made 
itself evident, although I have not yet drawn attention to it. The 
glass gets very warm where the green phosphorescence is strongest. 
The molecular focus on the tube, which we saw earlier in the evening 
(Fig. 8), is intensely hot, and I have prepared an apparatus by which 
this heat at the focus can be rendered apparent to all present. 

I have here a small tube (Fig. 19, a) with a cup-shaped negative 
pole. This cup projects the rays to a focus 
in the middle of the tube. At the side of 
the tube is a small electro-magnet, which I 
can set in action by touching a key, and 
the focus is then drawn to the side of the 
glass tube (Fig. 19, A.) To show the first 
action of the heat, I have coated the tube 
with wax. I will put the apparatus in 
front of the electric lantern (Fig. 20, d), 
and throw a magnified image of the tube 
on the screen. The coil is now at work, 
and the focus of molecular rays is projected 
along the tube. I turn the magnetism on, 
and draw the focus to the side of the glass. 

The first thing you see is a small circu¬ 
lar patch melted in the coating of wax. 

The glass soon begins to disintegrate, and 
cracks are shooting starwise from the cen¬ 
ter of heat. 'Flic glass is softening. Now the atmospheric pressure 
forces it in, and now it melts. A hole (e) is perforated in the middle, 
the air rushes in, and the experiment is at an end. 

I can render this focal heat more evident if I allow it to play on a 
piece of metal. This bulb (Fig. 21) is furnished with a negative pole in 
the form of a cup (e/). The rays will therefore be projected to a focus 
on a piece of iridio platinum (6) supported in the center of the bulb. 
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I first turn on the induction-coil slightly, so as not to bring out 
its full power. The focus is now playing on the metal, raising it 
to a white-heat. I bring a small magnet near, and you see I can de¬ 
flect the focus of heat just as I did the luminous focus in the other 
tube. By shifting the magnet I can drive the focus up and down or 
draw it completely away from the metal and leave it non-luminous. 
1 withdraw the magnet, and let the molecules have full play again ; 
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the metal is now white-hot. I increase the intensity of the spark. The 
iridio-platinum glows with almost insupportable brilliancy, and at last 
melts. 

7 7ie Chemistry of Radiant Matter .— 

As might be expected, the chemical dis¬ 
tinctions between one kind of radiant mat¬ 
ter and another at these high exhaustions 
are difficult to recognize. The physical 
properties I have been elucidating seem 
to be common to all matter at this low 
density. Whether the gas originally un¬ 
der experiment be hydrogen, carbonic acid, 
or atmospheric air, the phenomena of phos¬ 
phorescence, shadows, magnetic deflection, 
etc., are identical, only they commence at 
different pressures. Other facts, however, 
show that at this low density the mole¬ 
cules retain their chemical characteristics. 

Thus by introducing hito the tubes appro¬ 
priate absorbents of residual gas, I can see 
that chemical attraction goes on long after 
the attenuation has reached the best stajre 
for showing the phenomena now under 
illustration, and I am able by this means to 
f carry the exhaustion to much higher de¬ 
grees than I can get by mere pumping. Working with aqueous vapor, 
I can use phosphoric anhydride as an absorbent ; with carbonic acid, 
potash ; with hydrogen, palladium ; and with oxygen, carbon, and 
then potash. The highest vacuum I have yet succeeded in obtaining 
has been the jir.iniV.znnr an atmosphere, a degree which may be bet¬ 
ter understood if I say that it corresponds to about the hundredth of 
an inch in a barometric column three miles high. 

It may be objected that it is hardly consistent to attach primary 
importance to the presence of matter, when I have taken extraordinary 
pains to remove as much matter as possible from these bulbs and these 
tubes, and have succeeded so far as to leave only about the one mil¬ 
lionth of an atmosphere in them. At its ordinarv pressure the atmos¬ 
phere is not very dense, and its recognition as a constituent of the 
world of matter is quite a modem notion. It would seem that, when 
divided by a million, so little matter will necessarily be left that we 
may justifiably neglect the trilling residue, and apply the term vacuum 
to space from which the air has been so nearly removed. To do so, 
however, would be a great error, attributable to our limited faculties 
being unable to grasp high numbers. It is generally taken for granted 
that when a number is divided by a million the quotient must neces- 
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sarily be small, whereas it may happen that the original number is so 
large that its division by & million seems to make little impression on 
it. * According to the best authorities, a bulb of the size of the one 
before you (13 5 centimetres in diameter) contains more thau 1 , 000000 ,- 
000000,000000,000000 (a quadrillion) molecules. Now, when exhausted 
to a millionth of an atmosphere we shall still have a trillion molecules 
left in the bulb—a number quite sufficient to justify me in speaking of 
the residue as matter. 

To suggest some idea of this vast number, I take the exhausted 
bulb, and i>erforate it by a spark from the induction-coil. The spark 
produces a hole of microscopical fineness, yet sufficient to allow mole¬ 
cules to penetrate and to destroy the vacuum. The inrush of air im¬ 
pinges against the vanes and sets them rotating after the manner of a 
windmill. Let us suppose the molecules to be of such a size that, at 
pyfj-y second of time, a hundred million could enter. IIo%\ long, 
think you, would it take for this small vessel to get full of airj? An 
hour? A day? A year? A century? Nay, almost an eternity !— 
a time so enormous that imagination itself can not grasp the reality. 
Supposing this exhausted glass bulb, indued with indestructibility, 
had been pierced at the birth of the solar system ; supposing it to 
have been present when the earth was without form and void ; sup¬ 
posing it to have borne witness to all the stupendous changes evolved 
during the full cycles of geologic time, to have seen the first living 
creature appear, and the last man disappear ; supposing it to survive 
until the fulfillment of the mathematicians’ prediction that the sun, 
the source of energy, four million centuries from its formation will 
ultimately become a burned-out cinder; * supposing all this—at the 
rate of filling I have just described, one hundred million molecules a 
second— this little bulb even then would scarcely have admitted its 
full quadrillion of molecules, f 

But what will you say if I tell you that all these molecules, this 
quadrillion of molecules, will enter through the microscopic hole be- 

* The possible deration of the sun from formation to extinction has been variously 
estimated by different authorities at from eighteen million years to four hundred million 
years. For the purpose of this illustration I have taken the highest estimate. 

f According to Mr. Johnstono Rtoney (“ Philosophical Magazine," vol. xxxvl, p. 
UtUceof air contains about 1000,000000,000000,000000 molecules. Therefore, a 
bulk 13 5 centims. diameter contains 135* X 05236 X lOOO.OOOOOO.COOOOO.OOOOOo or 
1,288252,8.10000,000000,000000 molecules of air at the ordinary pressure. Therefore 
tho bulk, when exhausted to the millionth of an atmosphere, contains 1,288252,350000- 
oi h 1000 molecules, leaving 1,288251,001747,850000,000000 molecules to enter through 
the iK-rforatiou. At the rate of 100,000000 molecules a second, the time required for 
them all to enter will be— 

12882,510617,470500 seconds, or 
214,708510,291275 minutes, or 
8,578475,171521 hours, or 
149103,132147 days, or 
408,501731 years. 
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fore you leave this room? The hole being unaltered in size, the num¬ 
ber of molecules undiminished, this apparent paradox can only be 
explained by again supposing the size of the molecules to be dimin¬ 
ished almost infinitely—so that, instead of entering at the rate of one 
hundred millions every second, they troop in at a rate of something 
like three hundred trillions a second ! I have done the sum, but fig¬ 
ures when they mount so high cease to have any meaning, and such 
calculations are as futile as trying to count the drops in the ocean. 

In studying this fourth state of matter we seem, at length, to have 
within our grasp and obedient to our control the little indivisible par¬ 
ticles which, with good warrant, arc supposed to constitute the physi¬ 
cal basis of the universe. We have seen that, in some of its proper¬ 
ties, radiant matter is as material as this table, while in other properties 
it almost assumes the character of radiant energy. We have actually 
touched the border-land where matter and force seem to merge into 
one another, the shadowy realm between known and unknown, which 
for me has always had peculiar temptations. I venture to think that 
the greatest scientific problems of the future will find their solution in 
this border-land, and even beyond ; here, it seems to me, lie ultimate 
realities, subtile, far-reaching, wonderful. 

41 Yet all these were, when no man did them know, 

Yet have from wisest ages hidden beene; 

And later times thinges more unknowne shall show. 

Why then should witlesse man so much misweene, 

That nothing is, but that which ho hath scene?’* 
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PREFACE OF First EDITION 

The study of The application of currents r .f ... 
p 3 | associated with variations in curren ^ P 01 *®' 
frequency as applied in therapeutics i/7n and 

lention of the medical profession as neverT*?" S the at ' 
valuable treatises have been contributed t* ?!*' Many 
of currents of high frequency and great potent^ tr‘ 
D0 work published has due attention been accorded To 
great potential in association with the loxcer rate* of 
frequency. 

In view of the marked contrast in the physiological 
effects, in many essential particulars, of the different 
frequencies and for the purpose of calling attention to 
i ir lelative actions of currents derived from different 
i}pes of apparatus, it is purposed here to consider the 
high-potential currents broadly. 

The author is sensible of the fact that in a field to which 
50 ^aaj able writers are contributing, there is certain 
10 ^ a diversity of opinion and development of new 
Methods and apparatus. Noting that the value of many 
features and methods which have been demonstrated in 
' Private and clinic practice has not been recognised 
7 oth er writers, he is induced to add the same to the 
Mature. Enough consideration has not been acc< ^ r 
,‘ V luevious writers to the high-potential currents o 
*** r rates of frequency, which have been demonstrated 
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to exert the most favorable effects upon acute and chronic 
inflammatory conditions, especially those in which no 
germs are present. It is the writer’s object to show the 
reasons for contrasting these currents, and to endeavor 
to call attention to the importance of a degree of dis¬ 
crimination in other particulars not generally observed 
The vacuum tubes which have come into such general 
use during the past two years as one of the mediums for 
administering high-potential currents call for more con¬ 
sideration than has been previously accorded them. With 
the object of calling to the mind of the profession the 
broad scope of indications for their employment, many 
designs for special cases are presented as suggestions, 
ihe realization that they will, in a few years, be 

replaced by others in many instances better adapted to 
many conditions. yll 

William Benham Snow. 
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PREFACE OF SECOND EDITION 


Developments in methods, apparatus, and the thera¬ 
peutics of high frequency currents since the publication 
of the first edition of this work, has made it necessary to 
revise it throughout, and to add numerous cuts of the 
types of high frequency transformers and other apparatus 
now in use. 

Of supreme importance in electro-therapeutic methods 
as in others is the establishment upon an accurate basis 
of standards as to the physiological action, effects and 
indications for the employment of the various modalities. 

The physiological actions of the electrical currents and 
other physical agents when once clearly demonstrated and 
defined, become fixed laws for their practical and scientific 
employment. The writer has made every effort in his 
power in this direction in his study and employment 
of all modalities, with a view to determining the scientific 
relation of each modality to therapeutics. 

In a paper read before the American Electro-Thera¬ 
peutic Association in Boston, on September 18, 1907, at¬ 
tention was called by the writer to the importance of the 
establishment of physiological laws in therapeutics. The 
following year a committee devoted to the Standardization 
of Physical Therapeutic Measures began its labors. In 
this work the writer had the co-operation of able collabora¬ 
tors who have continued to assist in establishing a scien¬ 
tific basis for the employment of electricity and other 


vii 
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modalities. In this work the findings and standards 
adopted by that committee have been closely adhered to* 
and we believe will be fownd generally {scientific and 
acceptable. 

The writer wishes to express his appreciation of the 
cordial reception given the previous edition of this work 

William Benham Snow. 
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SECTION I 

HIGH POTENTIAL CURRENTS of H.ru 
AND OTHER FREQUENCIES H 

CHAPTER I 

INTRODUCTION 

The study of currents of high potential has opened a 
field of far reaching scope and possibilities in therapeutics 
unrecognized by most physicians. This is true, and par¬ 
ticularly to be regretted, of most of those who stand high 
in the councils of the profession. 

A new science has been in process of development.; em¬ 
ploying technical means and principles with which physi¬ 
cians are not generally familiar—subjects requiring an 
extent of investigation which busy men are generally un¬ 
willing to pursue, preferring to devote their time to re¬ 
search in other directions. 

The study of the employment of electrical currents, 
while technical, is not so difficult of comprehension that 
it would be a task for any medical man to acquire the 
requisite knowledge for their scientific employment. The 
consequence, however, with those who begin to use them 
without necessary investigation is frequent accidents or 
Mures, resulting in subsequent prejudice. 

It is not possible in a work of the scope of this volume 
to enter into the details of the physics or the sources of 
dectrical energy. For such information the reader is 
r< ferred to numerous works on physics such as Hanot s. 

before the preparation of the previous edition, the 
tendency was marked for men to put stress upon the use 


(C) Jeff Behary 2019 


18 








•> HIGH-POTENTIAL currents 

of high frequency currents . ignoring the importance of the 
static currents administered with lower frequencies, it 
is with pleasure that at this time the author notes that 
the drift is to consider the subject broadly, attaching to 
each class of currents its specific indications for the relief 
of particular conditions. 

The writer’s investigation of currents of high frequency 
and high periodicity and the scientific progress that has 
been made by contemporary observers during the past five 
years, has led to a fuller conception of the importance of 
these modalities, and to the differential study of the varv- 
ing qualities and effects of currents produced under dif¬ 
ferent conditions with so-called high frequency apparatus. 

The establishment of the claims of Prof. d'Arsonval with 
reference to the treatment of hypertension by the methods 
which bear his name fully justifies the claims of a few 
early observers, and it is probable that they will soon be 
recognized, if not adopted, by the profession at large. 

Another action of high frequency currents associated 
wit h the induction of hyperemia on account of the thermic 
action of the current is now’ recognized by those familiar 
with the subject. The details of technique in this par- 
ticula 1 lequire careful study and consideration. 

e study of the high potential currents from the stand* 

I *d°f frequency and periodicity, especially for heat pro- 
induction of hyperemia, and metabolic effects, 

< iav< es tablished a scientific standard away from 
dirwti ret | Ca ^ anc * tke outlook at present is not in the 
much a - f pro ^ uct i° n of particular frequencies 90 
and thM*r« 01 * t 6 f ^rat-tor of the current as to direction 
* in iTZ' "-I ' The esteblish “ent of this observation 

accord w,t„ the production of 8pecia , physicaJ effects; 
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INTRODUCTION 3 

not as to the vibrations produced, but as to the actions 
thermic, stimulating and alterative, which are due to con 
ditions of current strength, and frequency. 

The superficial actions of the currents in the induction 
of light frequencies, when passed through vacuum tubes 
is a phase of the subject which calls for consideration as 
to the effects of the higher frequencies upon the blood. 

Local tissue destruction is another indication for the 
use of the high potential currents, which has acquired a 
recognition by the adoption of successful technique dur¬ 
ing recent years. The employment of these currents for 
their destructive action upon abnormal tissue was first 
described by Riviere and termed by him effluvation. Kae- 
ting-Hart, a student of Riviere, adopted this method, to 
which he applied another name — fulguration — the tech¬ 
nique being the same. Later differential consideration of 
the discharges from the static current seem to have demon¬ 
strated a difference in quality to which Dr. Clarke of 
Philadelphia has called attention in a recent paper. The 
methods employed are of considerable importance; their 
value having been demonstrated for the removal of neo¬ 
plasms, adventitious growths, and in the treatment of 
various conditions of the mucous cavities. 

The d'Arsonval methods, or the modern methods of using 
the d’Arsonval current, occupy a very important place in 
the therapeutics of high potential currents. The auto- 
conduction and auto-condensation methods with the im¬ 
provements by the manufacturers of apparatus by the 
increase of capacity of static machines, by increase in the 
number of revolving plates and the introduction of high 
speed machines, also with a larger number of revolving 
plates, has made it possible to produce upwards of 300 
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4 HIGH-POTENTIAL CURRENTS 

mil Iiampores as indicated by the hot wire meter when 
employed in connection with a resonator. Likewise with, 
the improvement in coils and resonators, it is possible to 
produce currents of a milliamperage ranging from 300 to 
3,000 milliamperes. With these currents it is possible to 
so affect arterial pressure by the auto-conduction and auto¬ 
condensation methods, as to render a most valuable ser¬ 
vice in the therapeutics of hypertension and arterioscle¬ 
rosis ; a place in therapeutics not adequately filled by any 
other measures. 

The increased recognition of these currents for the relief 
of these conditions is one of the greatest advances made 
in the use of high potential currents in recent years, and 
demands the attention not only of electro-therapeutists, but. 
of the profession at large, and the public as well. 

The thermic action of the d’Arsonval current by the 
direct method is another important effect which is receiv¬ 
ing more and more attention, particularly in the treatment 
of infectious processes, by inducing active hyperemia where 
infection is present. This method, likewise, is certain to 
receive a deserving general recognition, and should be 
nvestigated and employed in hospitals, research labora- 
les, and by the profession at large. Under the term 
wrmy , some recent investigators have enlarged con- 
\ k ^ upon its use advising its employment in the 
ti»* • eQ ^ neo l > ^ asms an d other malignant growths. In 

vation aiti j Ulai e ^ ec *' s resemble the methods by efflu- 
vation and oscillatory desiccation. 

the imr* stat * c currents in therapeutics, still holds 

tomZr nt flL ' ld f ° r the trea ‘“ent of noo-in footed in- 

never b< 'ii'ii ’ fi< ‘ W Wh ‘ eh from P resent indications can 
be filled by other electrical methods. 
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INTRODUCTION 

5 

These subjects are certain each to demand requisite 
attention and recognition, each in its own particular 
field, in conformity with the indications from a scientific 
professional point of view, and not from the point of view 
of the manufacturer who is often apt to assert incorrect 
opinions. Too often physicians in the past have been led 
into wrong notions or conceptions as to the methods and 
indications for employing the various currents by over 
zealous salesmen, who are often ready to take advantage 
of the credulity and flatter the conceits of the uninitiated 
who are disposed to investigate these subjects. Very often 
the manufacturers’ suggestions in these particulars are 
erroneous and misleading to the physician who would suc¬ 
ceed were he to adopt them in a properly scientific manner 
—first to know what he wants from those who are familiar 
with the subject, and then to select his apparatus, and 
adopt scientific methods. 

Though fully conscious of the present status of scien¬ 
tific opinion as to the direction and other characteristics 
of electric currents as recognized by authorities, who 
teach that there is one electricity, and the opposite phase 
is the aflinitv of the nou-charged atoms or molecules for 
the electrified particles or ions; the writer finds too many 
phenomena and physical effects that are derived from the 
employment of electricity, which do not substantially ac¬ 
cord with the present theory to warrant its acceptance. 
The writer will therefore in this work treat the subject 
from the standpoint of positive and negative polarities, 
but recognize the modern view concerning current direc¬ 
tion, which is clearly demonstrated to flow with the cathode 
stream from negative to positive as demonstrated in x-ray 
and vacuum tubes. 
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CHAPTER II 


the STATIC WAVE-Ct P.RE.VT, PBINCIFLE5 OF ACTION *«■ 

THERAPEUTIC INDICATIONS 

This valuable electric modality has been known to the 
profession for so short a time that we believe that rela 
tively few have appreciated its pronounced effects and 
scope of general utility. 
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Fl °* L for the Static Wave Current. S. G. Spark-gap 

Electrode: P. Patient: G. Grounding. 

i ' e arran gement for the current as shown in Fig. 1 ^ 
by Jenks and Clarke in the report of the Cot 
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THE STATIC WAVE-CURRENT 7 

mittee on Nomenclature as follows: “ In this arrange 
ment, which the Committee believes originated with I)r 
W. J. Morton, one prime conductor of the static generator 
is grounded; the other is connected with an electrode ap¬ 
plied to the patient, who is on an insulated stand. The 
current received by the patient is due to the spark dis¬ 
charge between the knobs of the prime conductors. The 
patient forms one coating of a Leyden jar condenser, the 
other coating of which is the earth and surrounding ob¬ 
jects and walls connected electrically therewith.” 

“ The greater part of the charge and resulting strain 
on the dielectric, air, will be found at those parts of the 
patient and floor or walls of the room that are nearest 
together. ’ ’ 

“ If the spark-gap be long, the time of charging by the 
small continuous current will also be comparatively long, 
because the potential must be raised to a high point in 
order to produce a long spark. The duration of the dis¬ 
charge, which will probably be an oscillatory one of rela¬ 
tively high frequency, because of the small capacity of the 
condenser, will be short. The small continuous charg¬ 
ing current will flow through the patient without causing 
appreciable sensation. The sudden oscillatory discharge 
may flow over the surface of the patient because of 
its high frequency, and therefore without disagreeable 
effects. As the length of the spark-gap is diminished, 
the time and amount of charge becomes less, with a result¬ 
ing diminution of sensation.” 

It will be observed that in the arrangement for the ad¬ 
ministration of this current the following provisions are 


(C) Jeff Behary 2019 


24 


HIGH-POTENTIAL CURRENTS 

niade: (i) An insulated platform , for best results hav- 
; j e gs 8 to 9 inches in length, and being about two and 
one-half by four and one-half feet in size, should be pro¬ 
vided. (2) A grounding chain or metallic cord connected 
to some metallic path to damp earth, for which the house 
gas or water pipes are usually employed. In cases where 
such facilities are not convenient, a wire running to a rod 
driven deep into the cellar bottom will prove equally as 
good. (3) A spark-gap — the current regulator of po¬ 
tential of delivery—the distinctive feature of the static 
currents—is usually allowed to discharge between the 
balls of the discharging rods. When, therefore, the 
spark-gap is referred to, it is usually considered to be in 
this position. (4) The connecting cord and a metallic 
electrode connecting the patient directly to one side of 
the Holtz machine—the side opposite the grounding— 
completes the provisions. 

The static machine should give a steady, uniform out¬ 
put of current and be operated at a rate of speed which 
will not give a great frequency as suggested in the above 
paragraph; lest “ a sudden oscillatory discharge might 
flow over the surface of the patient because of its high 
frequency.” Because in the administration of this cur¬ 
rent the physiological effects sought are those derived 
liom the passing to and fro of the current, between the 
suiiace of the electrode and the whole surrounding sur¬ 
face of the body of the patient, surging back and forth, 
and from the local vibratory effects and muscular con¬ 
traction induced in the tissues beneath the electrode. 

The distinctive characteristics of the wave-current, it 
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will be observed from the above description, are peculiar. 
(1) It is a current of one polarity (preferably the posi¬ 
tive), administered to the patient from one side of the 
static machine, passing to and fro from the whole surface 
synchronous with the discharge at the spark-gap. (2) 
The intensity of the discharge depends to a marked de¬ 
gree upon the character of the grounding—a condition 
which it is not possible to effect with any current con¬ 
nected with a Ruhmkorfif coil. (3) The general diff usion 
of this current, during the intervals between the charge 
and discharge of the current, are greater than from a 
current administered in any other manner with safety to 
the patient. (4) The current, when properly applied, is 
administered to the patient with the absence of any dis¬ 
agreeable effects , passing in and out of his body without 
any appreciable sensation except the moving of the hair, 
the vibratory influence, and the effects of muscular con¬ 
traction. Care should be exercised to administer the 
treatment with the metallic electrode next to the skin of 
the patient, an intervening garment causing disagree¬ 
able burning sensations due to the passage of myriads of 
short sparks through the fabric. If the skin of the pa¬ 
tient is very dry, at the commencement of an administra¬ 
tion, there may be a burning sensation, due to the pas¬ 
sage of short sparks through the dry epidermis. This 
is easily obviated by starting the administration with a 
short spark-gap, when shortly sufficient secretion will be 
induced to moisten the integument, or by first moistening 
the surface beneath the electrode. 

I he physiological effects of the wave-current suggest a 
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very wide range of application to therapeutics. I n the 
first place, the current is absolutely innocuous,—harmless 
to the patient,—which makes it one of the most pop u i ar 
methods of applying electricity. This will be easily ex¬ 
plained when we realize that the amperage is relatively 
so small that the possible damage to the patient from the 
quantity of current is reduced to a minimum— and that 
with a current of one polarity, though surging to and fro 
through the tissues, the electrolytic action is practically 
nil. Its effect, then, is purely mechanical with the added 
characteristics of electrical discharges. These effects 
are the induction of contractions which restore relaxed 
tissues to a condition of tonicity, in which condition they 
will persist for hours after the administration. 

Upon ynetabolism, both local and general, the actions 
of this current are remarkable. The vibratory influence 
and recurrent intervals of contraction induce mechanic¬ 
ally an activity of the end organs beneath the electrode 
stimulating secretion and excretion and tissue-building 
to a marked degree, and without harmful effects. Lo¬ 
cally, conditions of stasis and stagnation are overcome, 
a local tonic condition of the arterioles is induced, pro¬ 
moting restoration to normal conditions where stasis has 
been present. These effects are not merely superficial 
but varied in their depth of penetration in proportion to 
the amplitude of the current, which is varied by increas¬ 
ing or slowing the speed of the machine and by lengthen¬ 
ing or shortening the spark-gap. The physiological 
action, other things being equal, will depend to a large 
extent upon the character of the underlying subcutaneous 
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tissues. Layers of adipose or cellular tissue, owing both 
to the fact that they are poor conductors and muffle 
vibration, tend materially to interfere with the ef¬ 
fects on the underlying muscular and glandular struc¬ 
tures. 

Muscular contraction , as suggested, may be induced to 
varying degrees from a slight vibratory tremor to a con¬ 
dition of extreme tetanus. The degree of contraction 
may be perfectly controlled by the operator, by varying 
the length of the spark-gap and to some extent by regulat¬ 
ing the speed of the machine. 

Vibration of a distinctly mechanical character is in¬ 
duced in consequence of the tissue contractions and by 
the influence of surrounding oppositely charged capac¬ 
ities, i. e., the walls of the room and objects surrounding 
the insulated platform, and may be intensified either by 
connecting the patient with any external insulated capac- 
it}, as a plate of metal suspended upon an insulated 
stand (see Fig. 2), or even by movements of the patient, 
as of the extremities, towards an oppositely charged 
capacity, as the opposite pole of the static machine, or 
trails of the room. The vibratory effect is undoubtedly 
aUo influenced by the sudden impact of the current dis- 
chaiging against the resisting skin, and the impulses of 
vibration are always synchronous with the discharge at 
the spark-gap. The depth to which vibratory impulses 
are transmitted, as with muscular contraction, will be 
varied by altering the length of the spark-gap, and the 
effect produced will depend largely upon the conditions 
of the underlying tissues, — a thick layer of fat offering 
\ 
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resistance to the current, and limiting the effects upon the 
muscular tissues. 

Contraction of cell protoplasm is another undoubted 
effect produced by high-potential discharges at the site 
of administration. The degree or extent to which it is 
possible to carry this effect must depend upon the capac¬ 
ity for diffusion of the currents employed. Probably no 
current administered in therapeutics so universally per¬ 
vades the tissues of the body as the static wave-current 
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Fig. 2. Showing Arrangement with an Insulated Capacity. 

I, Insulated Platform; P, Patient; E. Electrode; E>, Second Electro e, 

G, Ground Connection; S. G., Spark Gap. 

administered by means of an electrode applied to ^ 
area. It must immediately pass through the * 
every direction and surround the whole sm ac ^ 

patient, passing in nearly straight lines. In 1 - * ‘ ^ 

it produces universally effects, whate\ei ie > j n _ 

peculiar to electricity, upon the tissues. 1 _plasm 

tense effect of the current, howevei, upon l 


(C) Jeff Behary 2019 


29 

















the STATIC WAVE-CURRENT id 

must be in the tissues immediately beneath the elec¬ 
trode. 

The action of a current of one polarity in passing 
through the tissues produces effects which differ from 
the other currents, which alternate between the two op¬ 
posite polarities. During the to-and-fro passage of the 
wave-current all cells are like charged. While it is dif- 
iicult to reconcile the idea of the separation of cells in 
tissues which are relatively homogeneous, still there is 
reason to believe that the cells, on account of this condi¬ 
tion, are temporarily polarized, assuming different shapes 
and acting in ways which arouse activities capable of pro¬ 
ducing various alterative effects upon the tissues which 
they compose. 

The constitutional effects of the static wave-current 
are pronounced, and from the study of a large number of 
clinical results, it has been demonstrated beyond question 
to be of great utility in the treatment of many conditions. 
The action will be best understood from the foregoing 
description of the modus operandi of the vibratory and 
other effects of the current as described. Undoubtedly 
these constitutional effects are largely due to the mechan¬ 
ical influences of the discharges and peculiar actions of 
electricity as described. 

The evidences of an increase of general metabolism are 
marked by the restoration of normal functions, notably 
the activity of the secretions, followed by increased ap¬ 
petite and gain in weight and muscular strength, when 
properly associated with exercise during courses of treat¬ 
ment. The increased elimination of solids in the urine in 
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excess of tissue combustion is demonstrated in patient* 
who have been inactive, and in whom the general nntri 
tive functions are sluggish. With these cases it i a tile 
general rule that during the first weeks of treatment the 
percentage of solids in the urine is much greater than 
after the effects of poor metabolism have been eliminated 
After some time this high percentage gradually falls off 
but still a larger per cent, will persist than that present 
prior to the institution of the regular administration of 
the current. This is due to the fact that the general activi¬ 
ties which have been restored produce an increased oxida¬ 
tion of tissue, coincident to normal healthy metabolism. 

On arterial tension there will be, as indicated above, an 
increase locally during an administration, but the effect 
upon the general system, if the administration is pro¬ 
longed, is to lower the arterial tension, noticeable in the 
changed character of the pulse. Coincident with this 
condition will be a lessened frequency and fuller rhythm 
of the heart’s action and the normal associated changes 
in respiration. 

Upon the nervous system the static wave-current pro¬ 
duces changes in condition coincident with the altered 
nutrition and changes of circulation, as well as markedly 
diminished nervous irritability, and associated high ten 
sion, which is noticeable in the relief of muscular spasm 
and, to a marked degree, of nervous tension. 

Heat production due to a greater degree of tissue oxi 
dation coincident to general increase of metabolism L 011 
of the remarkable effects of this modality, and one of the 
strongest evidences of its positive action upon a huina 
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organism. In order to demonstrate this fact, which the 
writer had always observed to be pronounced when ad¬ 
ministering the current to patients for periods of twenty 
minutes to one-half hour, he made the following experi¬ 
ment : A patient was placed upon the static platform in 
a room having a temperature of 30° F. When the pa¬ 
tient seated herself she was feeling chilled and her feet 
were cold. A large metal electrode was placed over the 
liver and solar plexus and the wave-current was admin¬ 
istered in the usual manner, employing a spark-gap of 
four or five inches; at the end of ten minutes, the patient 
was feeling no discomfort, and at the end of twenty min¬ 
utes was thoroughly warmed and comfortable. This 
experiment practically demonstrated the energetic effects 

of this current upon tissue metabolism and heat produc- 

< 

tion. 

Upon the secretions, the action of the wave-current 
is very pronounced. During the first administrations, 
when instituting a series of treatments of a patient hav¬ 
ing general sluggishness of the functions of the skin, 
there may be little or no secretion of perspiration during 
the first few treatments. There will, however, be a 
marked increase of the perspiration and other secretions 
in most such cases after several administrations. The 
evidence of the increased secretion of other glands, which 
as a rule resume coincidently with return of the secretion 
of perspiration, is demonstrated by the better perform¬ 
ance of the functions upon which they depend. 

ft is easily shown with a patient whose digestion is 
impaired by giving a test breakfast, and two hours after 
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the meal taking the contents of the stomach for examina 
tion. On the following day give another test meal and 
at the expiration of one-half hour apply a flat metal 
electrode over the epigastrium, and administer the wave- 
current at this site for fifteen or twenty minutes. Two 
hours after taking the meal withdraw it for examination 
and compare them. Whereas the second meal will 
be well digested, the first will be found to be not nearlv 
so completely digested unless the patient's digestion is 
normal. It is also observed with patients in whom the 
secretion of the liver has been pronouncedly deficient, 
that when the wave-current is applied over the organ, 
within a few days there will be marked evidence of an in¬ 
creased functional activity. The same is true of the kid¬ 
neys, pancreas, and intestinal secretions. These results 
demonstrate the great utility of this current upon condi¬ 
tions in which the functions are inactive. 

There are no evidences of fatigue or over-stimulation 
of the organic structures when administrations are given 
in normal individuals for from twenty to thirty minutes, 
but, on the contrary, increased functional activity, and 
in congested conditions a degree of inhibition is in¬ 
duced which deserves consideration from all earnest ob¬ 
servers. A very prolonged administration, over forty 
minutes, may however produce a feeling of fatigue, which 
is always followed after a brief rest by a sense of well¬ 
being. No effect is produced that can be considered in¬ 
jurious even after very prolonged administrations. 

A wide range of therapeutic indications for the use of 
the wave-current is suggested by an increasing evidence 
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of its worth, and probably no one therapeutic agent to-day 
occupies a field of usefulness so large, especially in condi¬ 
tions of local congestion and in its beneficial effects upon 
local and general metabolism. It has been frequently 
suggested to the writer that in his previous work on 
“ Electro-Static Modes of Application and Therapeu¬ 
tics ” he has not been sufficiently full in the explanation 
of this valuable modality, which is the apology for devot¬ 
ing so much space to its application here. 

The indications for its employment in therapeutics, as 
suggested from the foregoing, are as follows: (1) the re¬ 
lief of local congestion and induration, and the elimina¬ 
tion of inflammatory exudates; (2) the relief of pain, 
which is usually coincident with the effect upon the pre¬ 
ceding conditions; (3) to relieve muscular spasm; (4) 
to lessen nervous irritability; (5) to correct errors of 
metabolism; (6) to generally increase functional activity, 
(a) by its action upon the secretory and excretory func¬ 
tions, (b) by the restoration of local muscular tone, 
thereby relieving atony, (c) by overcoming nervous and 
muscular inertia. 

Upon congestion and local hypercemia, as piesent either 
with acute processes or conditions of functional inactic ity 
associated with sluggish metabolism, the effect most 
pronounced. Probably muscular and tissue contraction 
and the induced activity of cell protoplasm excited b\ the 
action of this current by overcoming stasis, are especially 
effective in relieving congested and hypenemic condi 
tions. It induces with the recurrent conti actions auc 
relaxations an expression of the fluids and increase 
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activity, with the re-establishment of circulation i n ,, 
tissues coincident with an increase locally 0 f the ttet * 
bolie functions of elimination and repair. The best t 
suits are obtained in these conditions by the employing, 
of low rates of frequency. Probably discharges ,,f 
hundred and fifty to three hundred are the limit at which, 
the interruptions should be permitted for the best thera 
peutic results in the treatment of inflammatory proc . 
esses. It is appreciated by all who are familiar with 
the modus operandi of this current, in the conditions 
under consideration, that periods of rest between the in¬ 
tervals of contraction are essential to the attainment of 
the best results. 

When we appreciate that congestions and hypercemic 
conditions, associated with pressure upon the venous cir¬ 
culation, — acute and subacute congestions,—are the most 
common concomitants or causes of diseased conditions, 
we must admit the indications for the employment of cur¬ 
rents of moderate frequency producing the mechanical 
effects of vibration and recurrent contractions. It is a 
draining process,the recurrent vis-a-tergo exciting activi¬ 
ties that are invaluable in the treatment of inflammatory 
c onditions. AY hen the fact is realized that few diseases 
^ith pain, muscular spasm, functional neurosis, or other 

pathological conditions are not induced bv inflammatory 

•/ 

processes, the importance of the recognition of currents 
SUcl1 as tlie wave-current and other modalities which in¬ 
duce resumption of circulatory drainage and repair, must 
)(. appieeiated. A local lesion should be suspected and 
its character considered in all painful and functional de- 
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rangements, for in most instances the conditions may be 
referred to a coexisting inflammation. It matters not 
with the employment of the wave-current whether the 
congestion or hypersemia is located beneath superficial 
muscular structures, as in sciatic neuritis, or in the 
deeper viscus or great glands of the body, under proper 
treatment. The amplitude of the oscillations of this cur¬ 
rent, when induced by a machine of proper capacity, is 
sufficient to penetrate remote parts and influence the 
denser, deeper tissues of the human organism except in 
very obese subjects. The author’s familiarity with the 
work of many who have employed this modality with dif¬ 
ferent measures of success, induces him to urge a more 
energetic and intelligent employment of the wave-cur¬ 
rent; for those who have not succeeded as they should, 
have employed it in an inefficient manner. The following 
rules of dosage, if carefully followed, are a sufficient 
guide for its successful administration. 

I. When employing the current for the relief of acute 
local congestion, over the inflammatory area at the begin¬ 
ning of the first application, with but a short spark-gap, 
severe pain will be produced, which is caused by the con¬ 
traction of the muscular structures including the muscular 
ccats of the arterioles in the inflammatory area, pro¬ 
ducing pain by pressure. In a few moments, however, as 
the fluids are expelled, a longer spark-gap can be adminis¬ 
tered with not greater discomfort than was at first ex¬ 
perienced. In this way, by gradually lengthening the 
spark-gap, and thereby increasing the amplitude and 
deeper penetration of the current, the more remote tis 
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sues are reached, and the entire congested region more «, r 
le^s completely drained and the tissues leit in a state of 
tonic contraction. The length of spark allowed to p a59 
at the spark-gap during an administration will depend 
therefore largely upon the degree of discomfort produced 
at the time of the application and should be lengthened as 
the patient, tolerating a moderate degree of pain, per- 

mits it. 

II In the treatment of deep-seated conditions, where 
the congestion is not sufficiently intense to cause pain in 
connection with the administration of the current, and in 
atonic conditions, the guide as to dosage will be the de¬ 
gree of muscular contraction produced; avoiding the in¬ 
duction of an unpleasant or tetanic muscular contraction, 
but crowding it up to the limit at which this effect will 
begin to be produced. 

It must also be remembered that an electrode large 
enough to cover considerable surface relatively diffuse* 
the current, so that, when it is desired to get an intense 
local vibratory effect upon some lazy viscus, it will be 
necessary to make the electrode small enough that 
maximum spark-gap to be obtained will produce 
intense local effect. Many in the past have been n^ 
ligent in giving the proper amplitude and intensity 
the administration because of the noise of the dischaj?® 
at the spark-gap or want of a proper appreciation o 
requirements. The unfortunate disadvantage o 
noise may be overcome by a properly constructed mu ^ 
which will relieve this unsatisfactory feature of the 
ministration (see Fig. 3 ). In the writer s experie 
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however, nervous patients tolerate the noise much better 
than some physicians who treat them. 

These observations on dosage apply not only to the ad¬ 
ministrations to inflammatory conditions, but to the ap¬ 
plications of the current in all cases. It should be farther 



Fig. 3. Glass Muffler. 


added that the wave-current cannot be used entirely to 
the exclusion of the more rigorous static modality,— 
sparks. In some cases, as of deep-seated congestion and 
conditions associated with the presence of inflammatory 
exudates and when it is desirable to get a prompt re¬ 
sponse of the perspiratory function, the application of 
sparks and the superficial action of friction sparks will 
afford an additional benefit to the condition. 

Attention must be called to the fact that there are cer¬ 
tain inflammatory processes and conditions due to or 
associated with the presence of germs in which these 
static modalities will fail and are also contra-indicated, 
that is, in the treatment of local septic processes where 
pus is present, or where some other germ process i^ 
present beneath the integument. In such cases no static 
modality has proved efficacious. When pus is walled otf 
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by surrounding induration, stasis is a protection against 
the extension of infection and must not be disturbed by 
the wave-current or an\ influence which will remove the 
wall of safety. 

In syphilitic processes, gonorrheal rheumatism, tuber¬ 
cular processes, and infectious disease this modality f a il s 
but will be found a valuable aid to diagnosis by exclusion 
in tubercular arthritis and gonorrheal rheumatism. If 
success follows the administration, such processes may be 
eliminated, as has been the writer’s experience with 
tubercular joint affections. In all other than infected 
conditions positively beneficial effects are certain to 
result. 

Pain is probably relieved by this and the other high- 
potential modalities which produce perceptible muscular 
contraction as by no other agent except morphine, because 
the presence and pressure of local congestion are relieved. 
In these cases, the relief is associated with a curative 
piocess due to the removal of inflammation; first,by over¬ 
coming local stasis, and, second, by the removal of in¬ 
flammatory exudates, while with anodynes the relief is 
but temporary and never curative. The writer’s ob- 
s ei\ation in the treatment of painful neuroses has led him 
to believe that many of the pains of so-called 11 neural- 
gin <11 e not reflex but associated with remote inflam- 
niatoi\ conditions. Pains, however, due to low grades 
of toxemia arising from improper evacuation of the 
alimentary tract, imperfect metabolism, or malarial 
poisoning, cannot be strictly referred to inflammatory 
conditions. Such pains, however, are remarkably re- 
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lieved by overcoming the conditions which caused them- 
for the relief of which, except malarial cases, probably no 
agent will contribute more than the static wave-current 
Muscular spasins or contractions of the skeletal mus¬ 
cles are certain to occur in connection with inflammatory 
conditions of the joints, disappearing upon removal of the 
causative conditions. Contractions, however, of cerebral 
origin, such as those of athetosis, do not respond to treat¬ 
ment. Many of the contractures associated with the 
functional neuroses, as of the uterus in cases of dys¬ 
menorrhea, respond very promptly to the administration 
of the wave-current, vacuum tubes, or static sparks. 

In conditions of nervous irritability the origin of the 
trouble is found usually to be an inflammation located 
somewhere in the organism. It is therefore necessary 
to carefully diagnose the original condition and then 
make the appropriate administration. If this is done in 
a thoroughly systematic manner, there will be little dif¬ 
ficulty in relieving most of the functional and many 
organic nervous conditions. 

General errors in metabolism whenever present, either 
local or not, unless some organic condition precludes the 
possibility of restoring the normal condition, may be 
greatly relieved by these modalities. It may be wise, 
however, to combine with it in many cases the administra¬ 
tions ot dry heat, light, or mechanical vibration. If, how¬ 
ever, but one method of treatment were to be used in the 
treatment of sluggish conditions, there is no modality 
that offers so much for their relief as the static wave- 
eurrent. For the treatment of these affections, the ad- 


(C) Jeff Behary 2019 


40 



o 4 HIGH-POTENTIAL CURRENTS 

ministration should always be made over the orga^ 1 
which are the seat of the difficulty, or in doubtful cas^ 
it mav be applied with comparative uniformity over the 
abdomen, employing an electrode about five by eight 
inches in size, placing it over the anterior portion of the 
liver, the epigastrium, solar plexus, and pyloric end of 
the stomach and pancreas, with a view to effecting an 
active metabolism and improving the nutritive functions. 

Activity of special functions may be gradually ac¬ 
celerated by this energetic modality, bearing in mind that 
wherever muscular structures are present in glands, 
arteries, and other structures, the effect of inducing 
muscular and other tissue contraction, causing an ex¬ 
pulsion of fluids locally, and coincidentally increases the 
general activity of the functions of the body, especially 
of those organs immediately beneath the electrode. Un¬ 
der this heading will be included an increase of secretion 
and excretion, restoration of normal blood circulation, 
relief of muscular atonv, and the restoration of tone to 
the structures of the body. 

Conditions of nervous inertia or general inactivity of 
function, so common in persons who lead sedentary lives 
without sufficient muscular exercise, will be generally 
overcome and their lives lengthened. These observations, 
which have been demonstrated by the therapeutic results 
in the treatment of hundreds of cases in the clinics and 
practice of the writer, are sufficient to warrant the gen¬ 
eral adoption of the wave-current and other high- 
potential modalities, especially those which produce a 
well-marked degree of perceptible tissue contraction. 
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CHAPTER III 

THE STATIC INDUCED CURRENT 

This current, the oldest of the high-frequency currents 
was discovered hy Dr. Win. .7. Morton of New York. It 
is described by the author as follows: 

“ From the earliest medical electrifications by the Abbe 
Nollet in 1734 — we become familiar with the breeze 
spray, sparks, and shock, but no mention is made of a cur¬ 
rent disassociated from the spark delivered to the person, 
nor prior to my own had any electrodes been shown by 
which a current, except in spark form, could be delivered 
from a Holtz or any other influence machine. When, in 
general, nerve and muscle reactions were spoken and writ¬ 
ten of, reference was had to galvanic and to faradic cur- 
lents from coils and voltaic cells, or from coils and 
magnets, but not to any current derivable from frictional 
electricity. The spark and static electricity had become 
synonymous terras. That no one during one hundred and 
tilt} years should have sought out the kinetic or current 
feature of the static discharge (in other than spark form) 
Hiul harnessed it to an electrode capable of bringing it 
into use, seems most remarkable. . . . 

My new system, published and unpublished, com¬ 
prises the development by an influence machine of a 
rapidly interrupted and graduated current, by means of 
a rcuit-breaker, introduced into a circuit with and with- 
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out condensers, and in the medical applications of this 
current without and within the human body by moist eneri 
s;M>nge or other electrodes, just as in the case of the 
ordinary galvanic and faradic currents. 

•* it involves the removal of the spark, in itself more 
or less disagreeable and painful and often difficult to 
localize, especially about the face and neck, away f rom 
the patient’s body, and yet retaining all the physiological 
effects of the kinetic or current part of the circuit. The 
spark is no longer a direct feature of the administration- 
it occurs at some distant part of the necessarily closed 
circuit, and in modified form now becomes mainlv a 
regulator for timing the discharge of the equalizing 
potentials. 

“ The circuit-breaker is a pair of adjustable metallic 
ball electrodes, introduced at any point of the circuit, hav¬ 
ing a narrow air space between the balls; the circuit 
makes when a small spark overcomes the resistance of 
the air, and breaks when it fails to do so, and the current 
U due to rapidly successive equalizations of the differ¬ 
ences of potential of opposite charged condensers, with 

eiuier the prime conductors or the addition of Leyden 
jars. . . . 

Accepting the fact that the rapidity of succession of 
impulses of the new current is in itself sufficient to pro- 
durc a steady circuit, we may now go a step further and 
sa ' tiia * ea ch impulse in itself consists of a vast number 
and range of oscillations or alternations (of one hundred 
millions per second), and, putting all the facts together, 
we may doubtless willingly concede that a current must 
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possess equally positive and differing physiological 
properties. ” . . . 

“In liis earliest publication upon this subject appear 
the following for physical results then noted. The event 
has shown that many of these were then imperfectly' 
understood and appreciated, but the question before us is 
whether or not these observed results were in fact novel.” 

1 . By means oi the spark-gap at the discharging rod, 
the imperceptible physical effects ‘ may be regulated to 
a nicety, ’ ” from an almost imperceptible tingle up to the 
extreme rigid flexion of the arms. 

2. “ The effect is soft and agreeable and accompanied 
by no shock, ’ ’ while the inner coating of the jars gives a 
series of discharges which, even when slight, are “ too 
painful to be borne.’’ 

3. “ Capable of causing physiological tetanus,” while a 
connection between the inner coating of the jars “ in 
silent current forms produces no muscular contractions 
or sensations of any kind.” 

4. “ When compared with the galvano—or magneto — 
induced current, both produce more efficient contractions 
and give less pain to the patient, when pain would be 
produced by any of the three.” 

5. “ Renders a static machine capable of producing 
all the effects of faradism, doing 1 all the work ot the best 
faradic machines ’ in addition to the ordinary static 
effects. ‘ In its general characteristics ’ this current 
1 cannot be distinguished from the ordinary faradic cui 
rent.’ ” * 

* Extract from Report of the Committee on the Static Currents of the . 
c * n Klectro Therapeutic Association. 
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The acknowledgment of Morton’s priority i n the di 
coverv of this current has been recognized by all recent 
writers upon the subject of high-frequency currents * 
eluding Tripier, Bourgoni, Leduc, Paschles, Ranne * 
Williams, Weil, Bordier, Freund, Jenks, Thompson 
Herdman, and others. 

The footnote from Freund * explains itself. 

The following description of the method of employin 
the current and its physics by the Committee on Cur¬ 
rent Classification and Nomenclature was published 
in the Journal of Advanced Therapeutics for January 
1904: 

“ The Patient is directly in circuit with the outside 
coatings of two Leyden jar condensers in series. The 
spark-gap and machines are in multiple with each other. 
M ith the patient included in circuit in the manner shown 
in the diagram we do not know the value of the inductance 
and lesistance offered by him. The arrangement of two 
condensers of small capacity is conducive to the produc¬ 
tion of oscillatory currents of relatively high frequency, 
and such currents will be produced if the patient offers a 

* E * traCl from “ Radio-Therapy,” Freund : “ In the year 1881 Morton de- 
n ,. a ni ^ thotl of using electricity for the local treatment of muscle and 
.. 1SOr ers ' R e brought the terminals of the discharger of an electrical 
patient G t0 S eth er tfa at sparks passed between them. He then put his 

the first ♦ ^ ? FCUit Connectin £ the tin-foils of the condensers. Morton was 
hiah-fre ^ UCe ^ means of this arrangement and to therapeutically appo 

denser-d! turrents ’ ^ or be had used the oscillating character of the con¬ 

densers we Iar > 6 t0 Increase ibe frequency of an alternating current. The cou- 
hieh-terioir.r, e C * n l b>’s case through an induction apparatus. Mortons 

eimilar ,.- >SU al ' n S currents have been used by Leduc and F. Winkler in 

other fon * f 0 , n , 8 \ an<E °* course - ^ith results similar to those produced by 
other forms of high-frequency apparatus. ” 
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sufficiently low resistance and inductance. In the lul 
1903, issue of Medical Electrology and Radiology*^’ 
Manders expressed the opinion that the impedance (sum 
of the resistance and inductance) of the circuit including 
the patient may be so great as to render the current 
unidirectional by damping out the oscillations which the 
condensers of small capacity tend to produce.” 

“ The term ‘ static-induced ’ applied by Dr. W. J. Mor¬ 
ton to this arrangement, made by him in 1881, is techni- 


Fio. 4. Arrangement for the Static Induced Current. 

cally accurate (Report of this Committee, see Journal 
of Advanced Therapeutics, Vol. XXII, Jan., 1904, p. 29). 
Iliis term expresses the arrangement by which, as is now 
generally understood and conceded, currents of the char¬ 
acter technically known as high-frequencc currents were 
first produced, and applied to therapeutic purposes 
8 uch a way as to be tolerable to the patient; and on t 
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basis of which arrangement some subsequent arrange 
ments are founded; for example, that ol d’Arsonval, al 80 
those more recently devised by Dr. Morton.” 

The physiological actions of the static induced current 
include the actions described by Dr. Morton in his de¬ 
scription of the current as given above. A wider concep¬ 
tion of the effects of the current characteristic of the 
action of the high-potential discharges in the production 
of tissue contraction, however, widely enlarges the scope 
of its application. In this respect it is analogous to the 
local actions of the wave-current as given in the preceding 
chapter. An alternating current employing two metal 
electrodes, however, produces chiefly local effects—the 
electrical and mechanical effects upon the tissues beneath 
the electrodes and in the interpolar region between the 
two surfaces covered. The local actions, however, of this 
current are to effect in the same manner the relief of local 
stasis and sluggish metabolism as those of the wave- 
current. 

The static induced current , however, possesses certain 
advantages over the wave-current which will arise in the 

experience of every practitioner. 

During periods of humidity, when it is impossible to 
administer a spark-gap of sufficient length to produce the 
indicated local vibratory effect beneath an electrode, 
necessary to overcome local congestion with the wave cU 
rent, the static induced current having a more limited an 
localized field of action, and the added intensity of the 
characteristic condenser discharges, produce witli * 
shorter spark-gap a much more profound local effect. 
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It is necessary, when employing this current, to make 
the applications to two different parts of the body. <j ne 
may be placed over some part as an indifferent electrode 
or may be valuable in the treatment of two parts, as both 
knees, in a very stout patient. In such a case an intense 
local effect will be demanded. 

The application of two electrodes may also be of partic¬ 
ular value in the treatment of a local inflammatory con¬ 
dition in one part and at the same time an additional ap¬ 
plication over some other part of the body where the 
functions are particularly sluggish, as over the liver or 
intestinal tract. 

The static induced current may be used with two glass 
vacuum electrodes applied over two different parts of 
the same patient or to two patients at the same time, 
or with the vacuum tube at one part of the body and a 
metal electrode on another part. This plan of treatment 
will be found very convenient in the treatment of certain 
pelvic conditions where it is desirable to employ the metal 
electrode over the abdomen and the glass tube internally. 
(See Plate I, Frontispiece.) 

\\ henever two electrodes are applied at different parts 
oi the body the local effect may be disagreeably un¬ 
pleasant over one surface to produce sufficiently energetic 
effects over another. This may be easily regulated either 
'v regulating the size of the metal electrode or by placing 
a larger-sized Leyden jar in connection with the machine 
die side where a more energetic action is indicated, 
this means, with the three usual sizes of Leyden jars 
that are provided with the static machine, it is possible to 
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make very fine adjustments of the effects of the current 
in connection with each electrode. (See Plate I.) 

It must be borne in mind that the static induced current 
as indicated above, does not produce the constitutional 
effect upon the organism that is produced by the wave- 
current. It is not therefore indicated, except when neces¬ 
sary on account of atmospheric humidity, in cases for 
which there is no special indication for the improvement 
of constitutional conditions, or when time may be saved 
by treating two parts requiring an application of too 
great intensity to be treated at one time with the wave- 
current. 
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CHAPTER IV 

I DISRI PTI\ E DISCHARGES, SPARKS 

I The high-potential spark discharged either with 
without the intervention of a resonator in connection 
with a coil or static machine, is one of the most valuable 
of the modalities employed in therapeutics; from the 
entire surface of a patient to the point of discharge the 
I currents focus and escape, forming a vortex, as it were 
leaving the tissues behind in a state of perturbation. Of 
this method of administration, but two modes, the usual 
ones, deserve consideration,— the indirect spark and the 
resonator spark. 

The indirect spark is derived only from the static 
machine and may be described as follows: The patient is 
I seated upon the platform, which is connected usually by a 
I shepherd s crook from a metal plate placed upon the plat- 
I form beneath the chair to the positive side of the machine 
(ike negative connection is preferred by some oper- 
I ators). The opposite side should be grounded by means 
I °f a metallic connection with moist earth. (See Fig. 5.) 

I -The operating ball is connected from the screw eye of the 
| metallic portion with another chain or other metallic con¬ 
ation also to the earth. With this provision it is not 
I Accessary that the operator be insulated troin the metal 
I connection, as no effect is produced upon him when ad 
I r/ nnistoring the spark if the connection to the earth is 
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direct, as no appreciable part of the current will l eav 
better conductor to the earth for a poor one o * 

j dG il 

operator standing upon the floor. It is customary th e * 
fore for the operator to hold the chain in his hand ag • 
the handle of the ball and at the same time, with the 

TTTi --TTTT 



'////////mm 


Fig. 5. Arrangement for Indirect Spark. 


hand, hold it in such a manner that it will not be con¬ 
stantly thrown to and fro against the platform or the 
patient, interfering with the administration. The sparks 
may be administered of any desired length according to 
the indications the longer spark for the deeper perturb- 
atoiy effect upon the tissues. To regulate the length of 
6 * l )ai h either move the shepherd’s crook to the rear end 
the platform, remove the metal plate which acts as a 
. !^ enser > s ^ ow the speed of the machine, thereby dimin- 
mg the output, or close the discharging rods so that the 
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DISRUPTIVE DISCHARGES, 8parks 

balls are separated to a distance a little <r r . 
length of the spark desired. By these me i 1 * * 1 11 * kan the 
termine the potential of delivery , or the le"n WUl f3e_ 
possible to administer, which should alw-iuf' ° f 8park 
to the depth of tissue which it is desirable t« ’' H . rt ‘ !5nlatcd 
Iell gth of spark should vary usually from oneSf ■ T ‘? 
for application to the fingers to four or fiv , • , ' nch 

the glutei and back of the patient, according , ° Ver 

of the tissue, taking into account 2! 1 ^ 

adipose overlying the muscular structures, theater a,^ 
mg as a resistance and at the same time breaking „ p the 

vibratory effect and the influence of contraction upon Z 
structures affected. upon the 

A spark director designed by the author, Fig. 6, is a 




Fig. 6. Author's Spark Director. 


Q 




practical device for applying sparks. It is provided with 
d , g vulcanite or glass handle and two terminals of 
wtal to be adapted to different surfaces and to admit 
' ai .'ing degree of concentration or dispersion of the 

l t" huger or smaller surface areas. A small ball 
f ” sl ’ ^ !| t on one side, and convex on the other, which 
^ ,( S( - T( ‘"ed to the end of the terminal, are provided 

l Ja lks P Ur P°se. Tlie spark may be applied to the metal 
tin 11 3ower ex tremity of the vulcanite handle or to 
I j r H ta ^ terminal in contact with the patient. See Plate 
^ Jf 011 disadvantage of this type of spark-director 
if S " ken tlie sparks are applied over the clothing when 
Jf . 3la, *dle is a partial conductor, as a wooden handle 

11 sparks pass fi*om the operator to the patient, be- 
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V* n the terminal and the skin, when it is nm • 

Mlth . the skin > or constantly while held over ° Dtact 
clothing. This is generally obviated by the lone 
i an die. Another device used for making the annli^^ 
of sparks in this manner is the crooked chain holder wh°^ 
has been supplied with most static machines. Pig. 7 ^ 
placing the curved end upon the surface to be treated 
so that the metal is in contact with more or less surface 
it is possible to vary the intensity of the local effect! 
without changing the length of the spark. In other words 
when a larger surface of metal is applied to the skin, the 
same length of spark-gap produces relatively less intense 


Fig. 7. Chain Holder Used as Spark Director. 

effects upon the tissues. By means of these various de¬ 
vices, it is possible to administer sparks with varying 
intensity, and in the hollows or clefts or within the cavities 
to which it would be otherwise impossible to apply sparks. 
Another advantage in applying sparks in this way is that 
the moral effect upon the patient who sees a spark escap¬ 
ing from his person is often alarming, whereas, when the 
spark escapes to the metal part of the spark-director, 
though the effect is the same, the patient has not the same 
concern. 

The therapeutic indications for the employment of static 
sparks cover a very wide range of conditions; for they 
include most of the inflammatory affections, excepting 
those associated witli an infections process. They are P tir 
ticularly efficacious in treating inflammations of the larg£ 
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J' oints - i,nd for relieving the muscular , . 

and local infiltration of neuritis. ten ^ion 

The idea so often expressed by physicians that star 
spirks are too painful, and that their patients will Z 
submit to them, is mainly the fault of the operator and 
his method of employing them. In cases of brachial 
neuritis the infra scapular, triceps, deltoid and pectoral 
muscles are to varying degrees in a condition of muscular 
spasm, occasioning the patient discomfort, and pain on 
moving the arm. If in such a case the operator will apply 
sparks to these muscles directing him to move the arm 
or the part contracted following the application of a few 
sparks* the patient will soon become enthusiastic owing 
to the relief which they afford. There is no modality in 
which the matter of technique is of so much importance 
as in the employment of static sparks. The knowledge 
of the relation of inflammatory conditions to the induc¬ 
tion of muscular spasm must always be considered as an 
indication for the application of sparks. 

In brachial neuritis groups of muscles, as previously 
stated, are in a state of spasm. The application of sparks 
following the wave current for the purpose of relieving 
this tension, judiciously applied first to one muscle and 
then to another is remarkably effective; and the patient 
soon appreciates the value of the application; for day 
after day the pain becomes less, and the limb is moved 
with more freedom; and, following each application of 
well directed sparks the part is free from pain and tension, 
and a feeling of lightness replaces the sense of weight 
and the painful condition of the part. 

In cases of rheumatoid arthritis, and other conditions 
of multiple arthritis or arthritis of a single joint, the 
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tension of the muscles? in tlie* \i<iiniti of the joints? and 
of the long muscles of the arm which pass to the fing ers| 
is remarkably relieved fioin tlx discomfort and rigid con 
dition in the joints involved by the application of sparks? 
conveniently applied bi passing the sparking ball parallel 
to the tense muscles. This coincidently relieves the joint 
from the pressure thus exerted upon the interarticular 
cartilages. 

In the case of a sprained ankle, within the first thirty- 
six hours after the accident the long muscles are in a 
state of marked tension ; and in the chronic condition 
which follows the improper treatment of the sprain certain 
movements of the joint will be painful due to pressure 
upon the infiltration present between the hones particu¬ 
larly the malleoli and the astragalus, which will not be 
relieved except the spark be also judiciously applied along 
the contracted muscles. Long sparks applied by quick 
movement iu which the ball is passed parallel to muscles 
in a state of tension or short sparks in rapid succession 
promptly relieves the tension and adds greatly to the 
comfort of the patient. The same is true of muscular 
spasm associated with neuritis; and the same treatment is 
indicated. No measure is so effective as the static spark 
in promptly relieving muscular tension. 

Applications of sparks to the joints should always be 
directed to the internal tissues in the spaces between bony 
prominences, as around the patella in inflammations of 
the knee joint. A spark applied indirectly over the bone 
gLes practically no relief to the joint inflammation; 
whereas, a spark applied to the soft structures over the 
inter\als between the bony prominences lessens the infib 
tration and relieves the condition. The treatment of rlieu- 
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mstoi.l arthritis by the employment of the 
painful though they are. calls forth express ' Sr>iU ' ks 
tude from the patient when they are judiciously 1 
siderately applied. * ami c °n- 

The regulation of the spark length in making these an 
plications is of most importance. To apply large V* 

to small sensitive joints is painful and inexcusable S . . k 
applied to the fingers and wrists should not excetsl \ 
half to three-quarters of an inch in length; the former to 
the fingers, and the latter to the wrist joints. These are 
capable of producing all the good with a minimum' of 
discomfort to tlie patient. 


1‘ ig. S. Authors Pear-Shaped Ball. 

In the treatment of chronic inflammations of joints and 
all cases of neuritis, there is little danger of applying too 
many sparks, except that they fatigue the patient; whereas 
in acute sciatica and other types of neuritis, the applica¬ 
tion of too great a number will often bring on a relapse, 
when a case bad been satisfactorily progressing. This has 
occasionally occurred in the writer’s experience, through 
the injudicious use of sparks by assistants. 

For administering static sparks the pear-shaped ball, 
Fig. 8 , designed by the author, is the most practical t.'pe. 
It was designed for the additional purpose of admin¬ 
istering friction sparks to convex surfaces, for which 
purpose the so-called massage roller served awkwardly 

the purpose. 
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Resonator sparks. fe*ee Plate I\ . Resonator sparing 
or the sparks administered from a static resonator with 
a ball electrode, are generally indicated in conditions i n 
which it is sought to bring about active hyperemia; but 
are in no respect equal in efficiency to indirect sparks in 
the treatment of inflammatory conditions. Whereas tl 
were previously employed by the writer, they have been 
generally abandoned except in the treatment of skin affec 
tions. 
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CHAPTER V 

the CONVECTIVE discharges or efixeuvr 

The electrical discharges that are given off f 
points or from a relatively non-conducting 
irooden stick, either from a point or convex surface’ ** * 
out the passage of a spark or disruptive discharge 
known as convective discharges, or the effleuve of the 
French. 

These discharges are of a warm or hot burning charac¬ 
ter in proportion to the amperage of the current that is 
passing or the proximity to which the electrode is held 
from the surface of the body. The direct coil effleuve is 
consequently relatively hot, and unless held at consider¬ 
able distance will generally produce, in a very short time, 
distinctly cauterant effects. 

I he static discharges of this character have been 
designated as the spray or brush discharge. The former 
is administered from a metal point, and the latter either 
from a metal or wooden terminal is passed through or 
over a wooden electrode. The latter material, offering a 
distinct resistance, prevents the current passing in a 
smooth discharge except when discharged from a point, 
w hon, other things being equal, it is much the same, but 
irritating than the discharge from a metal point. 
the spray is the oldest form of convective discharge 
has been used by many operators in the pa^t, bo 
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from single and multiple point electrodes. (& ee p- 
and 10.) Its characteristics, however, for the relief ^ 
inflammatory conditions, in which affections these 


Fig. 9. Single Point Electrode. 

charges are usually employed, is not as effective as those 
of the brush-discharge, which is therefore the elected 
means of employing the convective methods of treatment 
from a static machine. This method may also be admin¬ 
istered from a low-frequency coil resonator. 


Fig. 10. Multiple-point Wire Brush Electrode for Administering Spray. 

Ihe brush-discharge (a therapeutic expression in tech- 
nit al \aiiance with physics), administered preferably 
fiom a gieen, unseasoned wooden electrode about 3-4 
inche^ in diameter (see Fig. 11 ) 7 serves a valuable pur¬ 
pose in theiapeutics. The discharge has a distinctly dis¬ 
ruptive characteristic, as if multitudes of little sparks 
passing in rapid succession, producing a feeling 
projected against the surface as if sharp particles 
sand weie thrown against the skin. This cliaracteris- 
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tic led Dr. Humphries to designate it * as a rf . 
veclive discharge, which practically explains '!,’ r ^' con - 
ter of its action. To this disruptive feature or i,J 

character of the discharge is largely due its If*** 

-» mm r— -——-—, ,, greater 


Fig. 11. Author’s Set of Brush-Discharge Electrodes 
2 and 3, Wooden Terminals; 8, Insulated Metal Terminals, and Dr Nealy’s 
Glass Glycerine Filled Brush-Discharge Electrode. * * 

degree of beneficial action in the treatment of superficial 
inflammatory conditions, to which it is so well adapted. 

This modality is administered uniformly with the pa¬ 
tient seated upon the insulated platform. The discharg¬ 
ing rods should be widely separated and the patient hold 
the shepherd ’s crook in the hands or having the feet bare 
upon a metal plate, connected with the negative side of 
the machine, and the positive side should be grounded. It 
is demonstrated, and a well -recognized fact that when the 
patient is connected to the positive side, the effect is dis¬ 
tinctly irritating, as well as aggravating to inflammatoiy 
conditions. The object in having the patient brought 
finis in direct connection with the machine is that the cu 
ren t may not be diffused too much over the piatfonn 
ether part of the insulated portion of the appaiatus 

See Dr. Humphries’ Chart of Static Modalities, published 
bu Pl>ly Co. New York. 
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fore passing to the patient, thereby permitting a much 
more energetic administration with a lower rate of speed, 
which latter may be varied to the demands ot the case. 
If the wooden electrode does not permit a discharge of 
two or three inches between the surface of the patient 
and the end of the electrode, which is desirable for most 
administrations, the speed of the machine may be accel¬ 
erated or the surface of the electrode may be dampened 
from time to time with a wet cloth held tor the purpose in 
the hands of the operator. By the employment of mois¬ 
ture in this manner it is possible to apply these dis¬ 
charges from an old seasoned stick, but the discharge is 
never as smooth and satisfactory as when administered 
from an unseasoned stick. The wood of which these 
electrodes are made should be of some uniform texture 
not having a coarse grain, such as cottonwood, whitewood, 
basswood, or what is still better, the white portion of the 
sugar maple. The maple sticks do not dry out or season 
so rapidly as the whitewood or other soft woods. 

When administering the current the operator should 
hold the sliding metal collar provided with the screw eye 
for attachment of the hook of the grounding chain upon 
the surface of the electrode, so that it reaches just beyond 
the finger, elsewise the discharges will produce a disagree¬ 
able, burning sensation to the hand. In lieu of a prop¬ 
erly made collar, a few windings of a strip of soft metal 
upon the end of the stick, with the grounding chain pass¬ 
ing to the metal, will answer the same purpose. The 
operating chain may or may not be connected to the earth, 
the current passing through the operator. This will de- 
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pend upon the intensity of the discharge tl . • ' E 45 

If it is desirable to get a pronounced e ff *® ^'red. 

should be grounded, otherwise, as in making ^ CUrrent 
about tiie eve, or within the ear or fauee^ aPPllCations 
may be run slowly and the current ground’/ 1 ! 6 machine 
person of the operator to the floor of the r * 110Ugh the 
event the operator should avoid contact with’”’ tWs 
ductors or suffer unpleasant shocks. 1 mGtal con ’ 

A condition which may arise when the static machine 
,s nmnmg rapid y and prove un pl easant to the patTent 
w,U result from the passage of sparks arcing across on 
the interior of the machine which will cause very dis 
agreeable contractions at the wrist. Under these condi¬ 
tions, the machine should be run at a lower rate of speed 
and, if necessary to get the desired effect, the outer sur- 
faee 01 tlie ©lcctrode may be made more moist. An un¬ 
pleasant circumstance which may occur with the unini- 
t-aied. will arise trom the passage of a spark between the 
l of the discharging rods, which have not been widely 
^paiated. Another point to be observed is that when ad- 
111 blistering the brush-discharge the patient should sit di- 
U(L b opposite the pole to which he is connected,—the 
ne gative side;—otherwise the current will arc across, 
Producing a burning sensation upon the surface ot the 
1 ‘diuit nearest the positive prime conductor. 

During tlie administration, the electrode in the bands 
tbe operator should never be held in a fixed position, 

1T s bould be moved about constantly over the surface 
u bicli lie is making the application. This is done for 
reasons:— (1) because the interrupted character of 



hi gh-fotential currents I 

4ti luiiuistered in this way produces impulse, 

the discharge 1 ^ underlyin g tissues, and (2) because 
of contraction ^ electr ode held in a fixed position 

the appli catl0 “ borIie by the patient. Under most 
is too severe m ^ e)pctro a e after a time becomes carbon- 

conditions a «oo' ^ . Qr certa inly for a portion of the 

ize d throng • ■ ^ tUe pat i e nt. The discharge will 

then* become similar to the spray given off from a metal 
nt electrode. Under these conditions, the electrode 
Zu be thoroughly moistened over the extremity, when 
the discharge will again assume the disrupto-convective 
character producing the sense of hot sand thrown against 
the surface. The brush-discharge is one of the most val¬ 
uable high-potential modalities, and the technique of ap¬ 
plication is not difficult if the above suggestions are fol- 
loTved literally. 

The effleuve from a coil may be administered either 
from the coil direct or from a resonator. In the latter 
ease the amperage is considerably diminished and the hot 
burning sensation much lessened. It may be adminis - 
tmed from a metal point or carbon electrode, as the dh>- 
charges of this character will not pass through the 
ooden electrode with sufficient efficiency to be of value, 
tlii ^ sc harges will vary in length and potency 
rived • 01 tbe a PP ara tus from which they are ^ 

produce l be at a distance at which the e 60 

idly over r be b ° rne by the Patient, when moved rap 
Produce a the effect of which, as stated, i 

these di Sc ,r Per ^ kyperaemia. The effectiveness a 

lK< s 111 therapeutics, while valuable i u P r 
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ducing a condition of hyperemia, i s rather to 
for application to most inflammatory conditions 
those conditions where a local cauterant action isT^ 
able, as in the destruction of a local septic process wt 
is superficial in character. If the coil current is used 
for the relief of inflammatory conditions, it i s much more 
desirable to use the sharp resonator spark, which has been 
described in the preceding chapter; or from a modern 
electrode having a metal collar connected with a low- 
frequency resonator discharge, a brush-discharge may 
be administered if the surface of an electrode of wood is 
kept thoroughly moistened. 

The physiological action of the convective discharges 
is of considerable importance. 

Buhefacience —the production of a distinct redness 
—occurs when the application is made to one surface 
for a considerable time, occasioned by the irritation of 
the superficial capillaries. The effect of the discharge:? 
is very distinctively antiseptic on account of the heat 
produced, and also owing to the action of ozone^ and 
nitrous acid and the intense vibration effects of t 
discharges of light frequencies upon organic £ erm 
The action upon the tissues of the interrupte ^ 
vective discharges over inflammatoiy condit ^ . 
relieve local stasis, softening the underlying t j iePe by 
removing the induration that is P 1 ® 80 * \ institut- 
restoring normal circulation to the P a - ^ a j s0 

' n g an active local metabolism. This e 
°llowed naturally by a resumption ^ f ac t 

rioles beneath the skin, which is shown ro 
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that there is no disposition to relapse, which would 
otherwise occur. When these discharges are applied 
over oozing ulcerated surfaces, the surface becomes 
covered with a coating or film, shiny in appearances—as 
if the surface had been brushed over with collodion. 
This is due to evaporation and the contraction of the 
superficial cells and forms a protection to the surface 
which will persist for a considerable time. When applied 
too intensely and for too long a time to a small surface, 
the discharges will produce a blister or an eschar, burn¬ 
ing the tissue. These effects are produced most 
promptly by the larger ampere discharges from a coil 
effleuve. The only purpose that this effect will serve in 
therapeutics is the destruction of small areas, as warts, 
moles, or angiomata, and in cases in which there is 
a suspicion of local sepsis or the bite of a snake, or 
where an abraded surface has been exposed to septic 
infection. 

Hubefacience. The general application of the dis¬ 
charges to the surface of the body, producing a dilata¬ 
tion of the superficial capillaries, will greatly relieve 
arterial tension and lessen the labor of the heart under 
various conditions, as those present in arteriosclerosis. 
It al>o acts as a local counter irritant, relieving deep 
congestion under the general principles of the use of 
counter initants. 1 he indications for its use are in 
arterio sclerosis as suggested, and over inflammatory 

tioni? where, in addition to the effects, to be shown 

• upon the deep congestion, the additional effects of 
counter irritation are produced. 
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rh € antiseptic action due to the cauterant oxidizing and 
Iienlica l effects of nitrous acid and the intense vibrations 
* f the violet discharges, though very superficial in their 
^tion. are sufficiently energetic to destroy certain types 
of infection, notahlv in superficial cases of lupus vulgaris 
and lupus erythematosus. The author has relieved a case 
of lupus vulgaris in six weeks and with no other applica¬ 
tion than that of the brush-discharge, which had been 
under treatment by various local applications for a year 
and a half. It must not be presumed that these convective 
discharges transmit the products of decomposition pro¬ 
duced in a spark discharge or effleuve beneath the surface, 
or that it is possible to carry an ionizing influence beneath 
the integument. It must be also understood that the 
discharges are front the patient and not towards the 
patient as the appearance might lead the casual ob¬ 
server to suspect. Also, as stated above, these dis¬ 
charges are effective for the relief of local infection in 
the superficial layer of the skin when applied ener-.eti 
cally enough to produce an almost cauterant effect up ^ 
the tissues, as over an infected, abraded surface, ® 
gested above. Another effect, which might be eons 

in a sense antiseptic, in that it admits the leueoev 

-i? where an abscess 

phagocytes to free access to an intectioi 

will form, is explained in the following paiag 1 

p convective 

The effect upon local stasis ol ^ ^ ( |j s _ 

charges, when applied interrupted^ P a 5 ^ different 
charge to and fro, back and forth ara 

parts of the surface where swelling is due 

present, is to generally soften the tissues. 
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to the action of the discharges producing recurrent 
tractions of the tissues, thereby inducing an ^ C ° B * 
movement of the blood current through the °^ dr ^ 
Over superficial oedema as present in some case^ 8 ’ 
eczema and the swelling associated with bmic« & ° f 
sprains and where ecchymosis is present, the effect 
these applications, systematically applied, is reraarkabl 
in its results. In conditions where local infection has 
set up an abscess process, as in felons (whitlows) and 
boils, the effect of the early application by overcoming 
local stasis and softening the tissues permits the blood 
to flow in freely through the area, enabling the leuco¬ 
cytes and phagocytes to destroy the infecting germs 
and restore the conditions to normal, where otherwise 
would supervene a painful abscess process. Nothing 
^uld be more gratifying than the results in these eases, 
action upon local stasis is not only to relieve the 
tions, but also to restore tone to the arterioles fol- 
® e application, thereby preventing prompt re- 

eomlt COndUi ° n aDd furtheri “g prompt and 

BtZtt reC °, Very - The “I'fheation also undoubtedly 

effete ma tZ ° r f ai1 metabolisi » and the elimination of 

ditions in tli 4 } thereby to restore normal con- 

i. m , tht ‘ short <*t Possible time. 

J le indications, then fnr 

the relief of all swollen and Z aPPl ’ Cati ° ns are f ° r 
which pus is not present in * ” conditions in 
general infection by its escape . ‘ Dt <luantlt y to ,D<]uce 

tmn nature having provided induration “ ZZ' 

off of a pus cavity. In cases, however, in £ 
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the leucocytes and phagocytes to relieve the system 0 f 
tUe infection. It will require some careful discrimina¬ 
tion on the part of the operator to determine the stage 
0 f the condition he has to deal with. As a rule, within 
the first two days of a felon or boil the relief of local 
stasis portends no harm to the patient from dissemina¬ 
tion of the infection. In cases of tonsilitis, the result is 
most happy, if applied at the early stage, during the 
first dav of the lesion, directly over the indurated spot, 
externallv. The application should be continued until 
no induration remains, and repeated on the following day. 

The range of application of these modalities also in¬ 
cludes the superficial skin diseases, lupus vulgaris, 
lupus erythematosus, eczema, psoriasis, herpes, sycosis, 
favus, and numerous non-infected conditions associated 


with interference in the normal metabolism ot the skin 

i* _+V«« VirncVi-dis- 
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value for the relief of those conditions. The circula¬ 
tion is restored throughout the zone of induration which 
surrounds the ulcer, when a reparative process is i m _ 
mediately instituted. 

For application within the cavities of the body the 
brush-discharge may be administered in connection 
with the glass sleeves that are shown in Fig. 12. These 










Fig. 12. Glass Sleeves for Use with Brush-Discharge. 

sleeves are slipped over the small prolongation tip (Fig. 
h>) which is placed in the end of the ordinary wooden 
stick electrode, and are designed for application to the 





13. Prolongation Tip for Use with Brush-Discharge. 

enix, in the fauces, and in the clefts as about the anus, 
T- iere 11 1S ltQ P os sible to cause the discharge to pass 
' from an c| ectrode by other means. The sleeve 
may be moved t ° or fro on the end of the wooden stick, 

sl U ' S , a d,scbar s e of varying lengths to pass. The 

Ihe el -p f red eDd 18 “ ade for a PPl'<'ation to 
tion to the T' treatment of furuncles or for applioa- 
0D t0 tUe drum or 1D otitis media, or the discharge may 
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N' thrown into the middle ear for treatment of the 
lions present in suppurative otitis media. V*" 
conditions, success must depend upon the extent of thl 
;esions present and upon the proximity to which the dig* 
charges may be brought to them and the dexterity of 
the operator. 
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CHAPTER VI 

SIGH-POTENTIAL CURRENTS WITH VACUUM TUBES 

I Vacuum tubes employed in connection with high-p 0 te n - 
I tial currents were first constructed of the Geissler tvpo 
I having a wire passed from without to the interior of the 
tube. A later type which serves the same purpose is the 
plain vacuum tube without any metallic connection with 
the interior. Both types of tubes are made in various 
forms suited to the treatment of special conditions, and 
also having various degrees of vacuum. They may be 
employed with any high-potential apparatus provided 
with an interrupter, and do not necessarily require that 
the discharges be of high frequency. The term so often 
employed of “ high-frequency vacuum tubes ” is there¬ 
fore technically a misnomer. While it is necessary that 

6re >e interru ptions somewhere in the circuit of a 
cuuent of high potential to produce these effects, high 

I eimli - ^ -^ S D °* essen ^ a l- Tim term which should be 

should y Vreflre r be e ; tlC r ^ reference to these tubes 

ferred to tl ll lJh-potential vacuum tubes if re- 

j nection 01 vacuum tubes for use in con- 

terms to u ^-potential currents. The tendency for 

thorized m *° medical literature which are unau- 

and establisl Unsc * en ^ c > an d which call for corrections 

led to much . later oi a different nomenclature, has 
U infusion in the past. 
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The phenomena of the high-potential discharge, v,„ • 
various degrees of interruption in connection wUh 
vacuum tubes are unique. That the effect upon a hollo 
tube having an attenuation of gases in the interior is 
sociated with peculiar electrical phenomena, whereas one 
containing the ordinary atmospheric air is void, has led to 
a study of electrons as excited under conditions' which are 
peculiar to the different degrees of vacua of the various 
tubes. That the vacua of these tubes may also be so 
highly attenuated that no phenomena are produced leads 
to another conclusion—that these effects are not due to 
the action of the current upon the ether, but upon the 
gases in the ether under definite conditions of attenua¬ 
tion, showing that it is necessary to the phenomena that 
there be present within the tubes gases of proper den- 
sities. 

When a tube of the requisite attenuation is brought in 
proximity to a high-potential source of electrical energy, 
even when a short air-gap intervenes, it is illuminated by 
the phenomena of the cathode rays giving evidence ot the 
presence of negative electrons within the tube, demon¬ 
strating an affinity of cathodal high-potential electricity 
for the attenuated gases within these tubes. 

The fact that the negative electrons of high-potential 
currents are attracted to certain degrees of atmospheric 
attenuation may explain some of the phenomena in the 

rarefied portions of the atmosphere. 

The characteristics of these electrons are described by 
Sir Oliver Lodge in speaking of the cathode rays 

* Archives of the Roentgen Ray for April, pages 185, 186. 


as 
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follows: “ It is from these rays (the cathode rays) t u 
most of the others are derived, it is owing to a stud ** 
their nature that so much advance, almost of a revolur °* 
ary character, has been made recently in the science 0 ^ 
electricity—advance which must have a perfect heap ° 
The cathode rays are flying electrical particles called ekl 
trons—actually particles— I cannot say particles of mat ~ 
ter because they appear to he particles of which matter ' 
composed, they are particles of electricity. We now kno^ 
that electricity is really an atomic thing in the sensed 
ha\ ing actual particles, and these particles are called elec¬ 
trons. They fly along in the cathode rays. Their motion 
constitutes all electrical currents. They go round in 
magnets and are in fact the substitute, the substratum of 
be whole electric science. When they are intercepted 
they give r.se to radiation ; when they revolve they also 

Z 7 t0 , r f ati ° n - 11 ^ their Oration wbidt ex- 
as who ’ 8nd Whe “ tbe y are suddenly stopped, 

rav s . mpmglng on a so] id target, they give rise to X- 

cathode r-Z ' ^ 3 ° 1 ’ ll8Ve tliese fl y"ng electrons, these 

stitute one varirtv'T ^ rmjS ’ wllere tlle -V eon- 

you have thel > ° la< ia ^ ou from radium—wherever 

X-ray, taka hi' 1 " 8 :i "‘ i stopped suddsoly-tlie 

Jt; ,;t; “r,” ti » »"* « 

lai *ge size,” or << , ,. nter as “ slow-moving ions of 

consider as emit ^ we are beginning to 

cathode and in « 3 mahS * v e sort of thing, — they get to the 
therefore, that tf ^ ^ COmpIete the circuit.” It seems, 
these vacuum t i ° lmportant clemeut in the effects of 
tubes is the negative ion or cathode elec- 
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tron, and that the positive ions, while essentials 
presence of the inductive and electrical phenom,., ° * 
far less significant than the rapidly moving 

e Iectrons. 

There lias been much argument and controvert- ao . 

“ uvcls y as to 

whether electrons pass through the glass of the vacuum 
tube. Sir Oliver Lodge in the same paper affirms that the 
“ negative electrons do pass through the glass.” He says 
that, “ these electrons in the cathode rays themselves 
may he emitted through the tube, too, and as a matter of 
fact, in addition to the X-rays, a certain number of Beta 
rays or cathode rays are emitted.” “ It is owing to the 
escape of these electrons that the vacuum has a tendency 
to go up gradually as the tube is used, and the tube thus 
has a tendency to become practically useless.” Again he 
says that, “ matter seems really to escape through the 
glass in the shape of atoms of electricity, for it cannot get 
through except in the forms of electrons. The constit¬ 
uents of the matter escape, and thus the matter itsell 
escapes. If you hold an electroscope near the bulb, 
you will get the effects showing that these electrons are 
escaping.” 

He gives another explanation of the phenomena as tol 
lows: “It appears that some of the electrons pass 
through the glass, for if a proof-plane be held am where 
in its neighborhood negative electricity can be collecte , 
provided the proof-plane is removed quickh enough, o 
the tube simultaneously stopped, so that its i° nl ^ 
power shall not discharge the proof-plane. 

It may be easily demonstrated that the phc noinena t 
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duced either within a vacuum tube having no leading-in 
wire oi a Geissler tube, aie exactly the same when con¬ 
nected with a high-potential source of energy, indicating 
that the discharges which pass to the collar of the tube 
holder connecting the vacuum tube to the source of energy 
must pass through the glass to the interior of the tube 
the same as when a metallic connection enters at the cor¬ 
responding end of a Geissler tube. For example: if a 
vacuum tube, having no leading-in wire, be connected by 
the usual method with a connecting wire to the negative 
side of a Holtz machine, or a Ruhmkorff coil, the dis¬ 


charge — the cathode stream that passes to the opposite 
end of the tube—will produce a green spot of fluorescence, 
if the vacuum of the tube is of sufficiently high vacuum’ 
at the end where the cathode rays impinge, indicating the 
presence of the X-ray. The same effect will be produced 

m tlie end a tube of the same vacuum having a leading- 
m wire connected, also, to the negative pole. If either 
tube is placed against some substantial object, the green 
uorescence is immediately transferred to the side of the 
*. ^ ube °Pposite the place of contact. Another ex¬ 
it u * ma ^ mat * e ^ connecting the positive pole of a 
vaom ma . Ch i me ° r a Ru hmkorff coil with the two kinds of 
other m f U TilG green fluorescence appears at the 
he holder oTt? ^ ^ tUb ® beneath aud arou ud the metal- 
wire enters th ° T *** ^ Wher<? th& 

that these two ^ ^ R W ° uId Seem ’ therefore » 

phenomena wi e ^ periments Produce precisely the same 
teriomf tn’ ' 0t her tlle eurrent is conducted to the in- 

e u k» by a metallic connection or not, indicat- 
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ing that the electrons are admitted through the gl ass 0 f 
the tube. These demonstrations and the experiments of 
$ir Oliver Lodge seem to demonstrate that the negative 
electrons do pass through the glass of the tube, not ex¬ 
ceptionally but invariably. 

The various color effects that are produced within the 
vacuum tubes when the negative electrons are passing, 
depend upon the degree of the vacuum, except that the 
volume or richness of the color will be greatest from the 
sources of large amperage. The color produced, there¬ 
fore, will be the same in any tube, from whatever source, 
regardless of quantity or the range of potential that will 
induce them. It will depend upon the vacuum of the tube, 
which indicates that various rates of ether vibration are 
induced by the passage of the cathode rays through media 
of varving resistance, up to the point where the vacuum 
becomes so high that these rays cease to pass, when no 
effect whatever seems to be produced. At this point it 

is probable that the electrons cease to pass. 

The effects of frequency upon the phenomena are evi¬ 
denced by the observer in recurrent waves of color, which 
pass synchronously with the rate of the interrupt! 
These waves of discharge are capable of exciting vacuum 
tubes, which are made to revolve or oscillate bac an 
forth, showing groups of discharge in lines t 
the hollow of a revolving or oscillating tu e \ai>ing 
in number with the rate of the condenser discharges 
at which these interruptions occur. To demonstra e i* 
effect take in the hand a narrow vacuum tube connected 
with a high-potential source, having means ot varying 
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the rate of condenser discharges, and cause it to os. [\. 
late back and forth, and note the effect. Groupings of 
one, two. three, four, or five, or more of these lines of color 
may be made to appear by varying the frequency and 
rates of oscillation. 

The waves of cathode rays passing with the negative 
electrons will flow, if the tube is connected to a source of 
sufficient energy, in recurrent clusters or groups of oscil¬ 
lations passing through the dielectric to the object. These 
waves are synchronous with the interruption at the spark- 
gap of a static machine or resonator, or a mechanical in¬ 
terrupter of a Kuhmkorff coil. For making this experi¬ 
ment a very small vacuum tube may be attached to the 
stem of a metronome, which may be regulated to oscillate 
at a given rate. 

< 

The chemical effects of these vacuum-tube discharges 
are the production of various combinations characteristic 
of electrical discharges in the atmosphere—derived from 
the expenditure of energy upon the air, and a change in 
the conditions of electrons now known to be substantial 
things producing XO a , O s , H 2 0 — and other products of 
les>> significance. The color of these discharges as they 
pass through the air is usually violet, but varies some¬ 
what with the intensity of the discharges to almost white, 
arious other physical effects are produced which depend 
I jn the sources. AVhen connected directly to the static 
macliine, discharges through short air-spaces produce a 
ecidedly imitating and stinging sensation as they escape 
rom the surface. The discharge is in bunches or multiple 
oscillations, in number relative to the length of the air- 
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cap between the tube and the patient, the frequency of «, 
spark-gap discharge, and the volume of current pa«i n 
When discharged from a resonator, however, the poten 
tial of delivery, the spark length that can be administered 
will be slightly longer than the spark-gap between the con¬ 
densers of the resonator and be accompanied by a multi¬ 
tude of less intense oscillations and frequencies. These 
discharges will vary with the type of resonator or sole- 
noid and current source employed. 

The convective discharges from the vacuum tubes, when 
derived by direct connection with a Ruhmkortf coil, are 
very numerous and produce a severe burning sensa¬ 
tion, unbearable when held at a short distance from the 
skin. 

The color of the convective discharges varies with the 
intensity, i. e., the color of the discharge between the tube 
and the body. 

By connection with resonaters and solenoids the inten¬ 
sity of these discharges may be greatly varied and the 
number of oscillations greatly multiplied, gi'dig these 
currents, as well as those of the static machine, the right 
to be termed high-frequency discharges, i- e., fiom tie 
standpoint of the great number ot oscillations eman- 
from the apparatus. 

The physiological effects of these vacuum u 
charges are varied, depending upon the souice J 
trical energy and the character of the resonator or sole- 
noid, which intervenes between the exetmg apparatus 
and the surface to which the discharges are appbed- 

(1, The effects are of a stimulating character, produe- 
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ing a local irritating action which stimulates the super¬ 
ficial tissue when applied, because of the immediate 
irritating effect of the discharges, and are distinctly rulx*. 
facient. Locally there are also the effects of the chemical 
action of the discharges which are produced by the pas¬ 
sage through the air or dielectric. These stimulating 
effects to the periphery, especially when applied to motor 
points, produce reflex muscular contraction, as well as 
other reflex effects, to which undoubtedly the constitu¬ 
tional, clinically demonstrated, action of the discharges 
from vacuum tubes may be largely attributed. When, 
however, the application is made to the surface of the 
body, either with the patient holding an electrode con¬ 
nected with the resonator, or when the electrode is applied 
without such contact, the patient receives inductively and 
conducts from the surrounding capacity to the point of 
di.xhaige <ui rents ol equal potential of the opposite 
1 l.uit\ throughout the tissues of the body from the 
periphery to the electrode. 

* ~ ^ ^ ^ le 1 ubefacient effects of these discharges are pro- 
ounced in character, and when excited by the vacuum 
s >e held a short distance trom the surface or from the 

L , ^ ^ le resona tor, they produce a marked degree 

, countei iriitation and more, because the local ef- 
lese discharges are clinically demonstrated to in¬ 
to a ^ K tabolic processes in the integument, restoring, 
mav be * degree, normal conditions. The action 

cauterant 1 however, so far as to produce distinctly 

rni * * 

be so administered as to cauterize the tissues 
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from almost any source, the time required van- 
the amperage of the current, other things i "' K " ith 
That this action should he considered asYon.mLTY 
the X-ray. as one author has suggested, is a serious Jl 
take. That necrotic conditions are exerted by both i Y 
nutted, but as well say that the application of an actual 
cautery produces the same effects as tl.e X-ray when their 
actions and effects are entirely different. 

(3) The antiseptic action of these discharges is due to 
the influence of the chemical products of the discharges 
produced by the passage of electricity through the air- 
gaps, and the action of the actinic rays associated with 
the discharges. The radiations have been reported by 
various authorities as penetrating the tissues from one to 
three millimeters. They are peculiarly effective in the de¬ 
struction of germs which are susceptible to the influences 
of light, as are the gonococci. The extent, however, of the 
antiseptic action has not been fully demonstrated. The 
chemical effects of the products of atmospheric and elec¬ 
tric decompositions are fairly energetic, when brought in 
close relation with the tissues, as when vacuum tubes are 
placed in the cavities of the body, when, to obtain the best 
results, the glass should be large enough to smooth out 
the rugae of the mucous cavities in order to bring the 
discharges in immediate contact with the germs that may 

he present. The nascent nitrous oxides are produce 

, . _ ., . that even when it linme- 

m such infinitesimal paiticies 

diatelv unites with the water present and forms nitric 
acid, it is not produced in sufficient quantdy to cause 
disagreeable irritation to the tissues unless the adn.in.s- 
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tratfoqs gne prolonged- Th p time of application may Ik* 
varied, however, from five to fifteen minutes according to 
tJie amperage of the current employed. The current of 
larger amperage produces a much richer discharge and 
consequently one which is productive of a greater degree 
of chemical effect. 

(41 The (tiwlffexic action is due largely to the effect 
upon local inflammatory conditions, There is also an 
anesthetic or numbing influence upon the superficial 
tissues, which relieves to a large extent local irritability, 
and hy causing an ulcerated surface to become super- 
ficially covered with a glossy film (resembling a coating 
of collodion) which remains after the applications, 
thereto protecting the snrface from local irritation. 

1 5 1 l hr effects Jipou local metabolism are due largely 
n> tlie induction of muscular and tissue contraction and 
the pulsatory infiuences, coincident ly affecting local stasis 
and (ongeation. These effects are moat marked when the 
atuum elettiodes are in contact with the tissues, and the 
1Ulrt ‘ nt V*9A*fie& Kv direct connection with the static 
lu t v\ith coil currents active contraction is not pro- 
tneans existing induration and infiltra- 
• , dissipated, the tissue become softened, and the 

lotal UU1 1S resTul<Hi to the margin of an ulcer and 
incivasJa vT niHtitu ***** 1 tie ^me influence produces an 
UUmat r * the ^ inflammation, 

lion is T ' l * plXK ^ reconstruction. Conger 

returns t ^ r ^ l< ‘ r * ,uiou of ulcerated and indurated 

“ lr " ""**"*" iS **** m cases which 

or h*> chroni, or deepW seated in char- 
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acter. When application is made repeatedly, with v 
mini-tube discharges, to the surface of the body, the Ikhi 
beneath the epithelium becomes pigmented, a conditio 0 
which may persist for considerable time, but is, as a rulT 
finally absorbed as is tanning by the sun’s rays, to which 
it is analogous. 

(Gj Muscular and tissue contraction and local pulsation 
are produced by these vacuum-tube discharges to a 
marked degree when derived directly from one side of the 
static machine, when a spark in the circuit is discharging 
at the spark-gap. These effects of muscular and tissue 
contraction and local vibration, so valuable in therapeu¬ 
tics for the production of increased local metabolism and 
elimination, as well as the restoration of muscular tone, 
are not so well produced by connection in any other man¬ 
ner or to any other apparatus that has been produced, as 
to the static machine in the manner above described. It 
should be understood that it is not necessary that the pa¬ 
tient be insulated during the administration of this mo¬ 
dality. 

The muscular contraction and vibration produced in 
the above manner is greatly accentuated by grounding 
the opposite side of the machine the one not connecte 
to the patient. Muscular and protoplasmic contractions 
reflex in character may also be induced by con\ec*ti\e 
discharges when applied to the surface from the tube he 
at a short distance. The sparks administered from a res¬ 
onator, or solenoid, either with a coil or static machine, 
will produce marked muscular and protoplasmic con¬ 
traction. 
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The indications for superficial application are for the 
treatment of local skin and superficial inflammatory af¬ 
fections. The administration of the coil or resonator cur¬ 
rents from the vacuum tubes in close contact with the tis¬ 
sues produces to a very slight extent, if any, appreciable 
muscular contraction, and they are not sufficiently ener¬ 
getic to be of therapeutic value. 

There is a marked contraction of superficial cell proto¬ 
plasm from the resonator sparks from either of these 
sources, and owing to the larger amperage of current, this 
is more marked in a given length of time from the coil 
than from the static machine. The effect of this modality 
makes the coil current valuable, also, in the treatment of 
superficial inflammatory conditions. 

Those who employ coils, as shown in the reports of re- 
suits in the writer’s possession, obtained from numerous 
observers employing vacuum tubes, are having a smaller 
I'(i * <. ntage of success trom the treatment of inflammatory 
traditions' cithei those employing the coil or static cur¬ 
rents I rom resonators—than those who employ the cur- 
t nt dii ectlv tioni one side ot a static machine, emploving 
the usual grounding to the opposite side. In this connec¬ 
tion ,t should be emphasized, then, that whenever it is de¬ 
sirable to produce this effect of tissue and muscular con- 
traction and vibration for the relief of local inflammatory 
ombhons the current should not be derived from a res- 

, . " r OI f ep ' Up coU * but Possible directly from the 

JtatZ ’° ne ^ ° f U h ‘ ch *• P^vided with a good 

ZlnlV r 9 ' ™ S U 30 ira P° rtan ‘ observation in 
connection wall the application of vacuum tubes and is 
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the indication for the choice of methods for the treat 
of non-malignant, suppurating, or tubercular eonditW 
when not too deeply seated. The latter demand ^ 
more energetic modalities—the wave-current or indirect 

sparks. 

(7) The local production of heat arising from the 
action of the current is due to the chemical influence of 
the discharges in the very minute air-spaces which exist 
in the tissues, and to the effect of the heating of the glass 
from the passage of the discharges. Some heat is also, 
undoubtedly, produced by the passage of the current 
through the tissues and is insignificant or marked, rela¬ 
tive to the amperage employed. 

The therapeutic indications for the employment of the 
vacuum tubes, as suggested by the foregoing physical and 
physiological effects, is important, especially, for the 
treatment of superficial skin conditions and ulcerative 
and inflammatory processes in the cavities of the body. 

(1) For the relief of superficial local congestion and 
induration, as suggested above, satisfactory results are 
obtained. The method is especially adapted to affections 
of the mucous surfaces and is usually administered by 
applying the vacuum tubes in close contact with the tis 
sues. The current of the static machine, when employed 
in these cases as the source of the high-potential curren., 
accomplishes the best results. Those who employ cc il» 
may obtain excellent results, though not equally good, 
from the use of the vacuum tubes in these conditions. 
With the static machine these vacuum tubes may be us 
either as described, connected directly to one side of the 
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Holtz machine, the opposite side being grounded, or it win 
. ° UDt oon\ cment m many cases, and equally g00 d re 
suits may be obtained by connecting it directly with the 

static induced current. A metal electrode may then be 
placed, if desirable, upon one part of the body of the pa¬ 
tient, and the vacuum tube in position in the rectum or 
vagina, or, if desirable, two vacuum tubes may be used 
simultaneously. When this is done, either with one metal 
electrode or two vacuum tubes, the local effects may be 
regulated by varying the sizes of the Leyden jars, which 
are connected to the two electrodes; for example, if a 
metal plate has been placed upon the abdomen, or over the 
li\er of the patient, and another one in the rectum for 
the treatment of a local condition in that region and the 
machine started. (See Plate IV.) When regulating 
the current to the demands of the case, a distinct vi¬ 
bratory effect should be appreciated in the rectum. If to 
induce this effect too great muscular contraction is pro¬ 
duced beneath the metal plate which has been placed upon 
the abdomen, a smaller-sized Leyden jar should be placed 
upon the side to which the cord connected with the elec¬ 
trode on the abdomen is attached, or a larger one may be 
p aced upon the other side and a shorter spark-gap era- 
* . * ll> mg the three sizes of Leyden jars provided 

" atic machines and varying them to suit the condi- 

Wl ^ °* teu be possible to produce desirable local 
conditions without discomfort to the patient. By vari- 

s > regulating the application of the current, two 
maj be treated at the same time with the static 
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Educed current, if it should be desirable to 1 
economy of time. ao 

Another method of producing muscular contrary . 
the relief of local congestion-the method whichT 
ployed successfully to the surfaces to apply the spares 
from a high-potential resonator in connection with a c M 
or static machine. The application of these short spark! 
from either source, should be made to the parts affected’ 
but should never be made too painful. For using this 
method with either high-potential resonators or solenoids, 
die appaiatus should be capable of delivering sparks one- 
half to one and one-half inches in length. These may as 
well be applied when using a static resonator from a small 
brass ball, when the sparks are more energetic. The effect 
‘' A contraction from these applications is most marked'— 
especially of cell protoplasm, the tissues taking on a 
condition of marked contraction expressing serous con¬ 
tents from the oedema tous tissue or pustule, thereby ren¬ 
dering a valuable service in the treatment of various skin 
conditions. These applications are valuable in the treat¬ 
ment of felons, tonsilitis, and other abscesses in the early 
stages; for the relief of congestion in the small joints, as 
in cases of the treatment of rheumatoid arthritis, for the 
production locally of small blisters, for the removal of 
moles and freckles, and in the treatment of numerous skin 
diseases, notably the types of lupus, eczema, superficial 
ulcers, angiomas, etc. 

(2) For the restoration of normal secretion in the skin 
and mucous cavities to which the application is made, 
these high-potential modalities are valuable. The same 
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t Obtains here as in the treatment ol inflammatory 

conditions with reference to the production of local tis¬ 
sue contraction and vibration, the vacuum tubes with 
static current and relatively painless resonator sp arkSi 
static or coil, producing the best results. 

(3) To relieve excessive secretion , restoring tonic con¬ 
ditions to the tissues by the production of contraction 
of cell protoplasm with the expression of redundant se¬ 
cretions such as are found in eczema, no measure is more 
valuable than the short resonator sparks applied exten¬ 
sively over the affected region. The parts will continue 
to ooze for a considerable time after the cessation of the 
administration, so that subsequently the reduction of the 
oedema will be marked. For the increase of superficial 
local metabolism the application of the resonator sparks 

ifiicti\e the induction of vibration and muscular 
contraction. 

swe Ning and induration and institution 
mont f ( r H n C remarkab ly demonstrated in the treat- 
admini’J 1 Oei ' atlons of accessible mucous cavities. The 

ofv ariou ;:::- esp ? ciaiiy va,uabie * treatment 

hies of the bodv * ° aD< * con » es t e( 3 conditions in the cav- 
affected areas v acu um tube in contact with the 

resonator sparks ~ * erna ^ tbe application of the short 
apparatus, alone * ^ Ucec * by the so-called high-potential 
b* preferred ^ connection with a solenoid, are to 

bh To . 0Uum tllb es are to be employed. 

T l .! eh the Parts aff.TT ° f l ° Cal s P eci fi c conditions in 
affords better ^ ***? superficia Hy located, no nio- 

°mise of success than the small 
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resonator spark, either from the vacuum tut 
or carbon electrode. In the treatment „r .1 ” 
the necessity for a current which will W '"* 

contraction and vibration is not so important' "“‘v?*' 
conditions of impaired metabolism are present h 
«„, l effect*. ^ 

mat ion of effete and toxic materials, and increase local 
leucocytosis, thereby facilitating the restoration of aor 
mal conditions. The antiseptic effects are due : as ex¬ 
plained above, to the chemical products of the discharge* 
as they are produced in the interstices in the superficial 
structures by the decomposition of gases, to the action of 
the rays of light upon the tissues and the germs, to which 
in many cases they are destructive, and to the increased 
resistance of the tissues. By these methods the processes 
which are acting as local sources of irritation are de¬ 
stroyed and reparative action instituted, 

(5) The cataphoric action of the vacuum-tube dis¬ 
charges when the tubes are placed in close relation to the 
tissues, or from the application of the resonator sparks, 
has been demonstrated bv Drs. Francis B. Bishop and J, 
H, Burch, and rnav be verified by anyone who wishes to 
make the experiment. The extent, therefore, to which this 
sort of action is valuable, is one open to careful *tnd„». 
The indication for the use of iodine or other local germi¬ 
cide* in the treatment of specific conditions will depend 
upon the failure to succeed by simpler methods. Fa lling to 
relieve the conditions by the application of high-potential 
discharges alone, it will certainly be proper and scientific 

* itapb-oric methods, mild 
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though they be. Marked success has been obtained in the 
treatment of Riggs’ disease by this method. 

(6) For the relief of pain , the same general principles 
obtain as for the relief of inflammatory conditions, with 
the advantage also that these applications produce as 
stated above, a coating upon the outside of the surface 
due to the contraction of the superficial protoplasm. This 
effect in a large measure resembles a coating of collodion 
which protects the ulcerated surface against irritating 
secretions. Conditions of neuralgia, arising from im¬ 
paired elimination of toxins, due to various causes, may 
be relieved by either general or local applications of these 
modalities. For the improvement of local metabolism, 
these and other high-potential methods of application 
aftord a valuable means. For the effects upon general 
metabolism local applications of this sort, however, are 

not oi nearly so great value as other methods of applving 
these currents. 

The field of indications for the employment of vacuum- 
discharges as suggested is large indeed and worthv 
of general recognition by the medical profession. ' 
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SECTION II 

HIGH FREQUENCY CURRENTS 
AND APPARATUS 

CHAPTER I 

COMPARISON OF CURRENTS OF HIGH FREQUENCY AND HIGH 

PERIODICITY 

The professional understanding of high potential cur¬ 
rents of high frequency and high periodicity, is so va<rue 
in the minds of the rank and file, as to the exact quality 
or character of current considered under the designation, 
that the writer will attempt to make clear the relationship. 

The Committee on Current Classification and Nomen¬ 
clature consisting of the distinguished physicists Dr. A. E. 
Kennelly, Prof. Elihu Thompson, Dr. Samuel Sheldon, 
Prof. William Herdman, M. D., Mr. W. J. Jenks, and Mr. 
Charles L. Clarke, in their report before the American 
Electro-Therapeutic Association in 1904, on page 81 of 
the published reports of the Committee, fully outlined and 
defined the conditions under which oscillatory currents 

and pulsatory currents are produced. 

An oscillatory current is defined in the report »>f Jenks 
and Clarke as “A current which periodically flo^sa in 
opposite directions, but not necessarily in both directions 
for the same length of time, and in which the maximum 
values or amplitudes, of successive waves (irrespective 
of the direction of flow) change in regular order. In an 
oscillating current of so-called pure sine wave form, the 

73 


(C) Jeff Behary 2019 


90 



I 


mini rori:> 


current flows in successively opposite directions f ( , r ( | 1( , 
sjune length of time, ami the amplitudes of *uccom*| v © 
waves bear to each other a constant ratio; that 1m, so Varv 
that from beginning to end of the oscillations onrli f 0 | 
lowing amplitude bears the same ratio to the next pr<>. 
ceding amplitude. Fig. 14, represents an oscillating cur¬ 
rent of pure sine wave form consisting of lx S(M .j (ls uf 
waves of constant length, decreasing in amplitude or 
strength, in constant proportion.** 


cP 


T»vne 


1 34. Illustrating an Oscillatory Impulse. 

must?nT t , t °, be d€Signated a high frequency current, 

ea T " ' " mte <>f alterna tion w In a completed cycle 

t !‘ e . TOUtral IiDe ’ ^P^ing a double 

ing a coimiiet . niU r> . " K acroSs tllat ,ine and back, mak- 

is an alternati| 1Ue <>f tlle sinusoi,,aI current which 

an alternating cuirent of uniform cycle. 

nates Current approximately desig- 

osi illation exccvdiii<r in ooo , 

at which onh.f , , (nn £ per second, 

and run as highT ZmT™* ** °° ntracti<)11 ‘ 

* ,,s '"illions per second. An appa- 
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ratus to produce a current of this character 
a current from a source of high DotcntiaT " 1 d<n-ive 
machine, Ruhmkorff coil or transformer—whin "• 8tatic 
ated in association with a resonator, consistinl 

"j 11 arrangement with soien ° ids - 

The oldest type of alternating current 

- . , - * euT apparatus was 

manufactured for therapeutic purposes in 1848 l,v 

Jerome Kidder Co. of New York, as shown in Fig. 15 ' 


/ V 


I <~* _ 

I \ N._^7- 

v ~7 mm " 


7~\ —v J v j 




1 ;< \\ / -es, /// 


Fig. 15. Jerome Kidder Magneto. 

This electro magnetic apparatus, antedated the alternat¬ 
ing current dynamo and the sinusoidal machine as later 
constructed. This type of apparatus may be pointed to 
as the father of the present type of great generating 
dynamos. While this apparatus produced a distinctly 
alternating current, such as the sinusoidal current now 
produced by the more modern apparatus, the potential was 
h>w and the effects painful and disagreeable. 

The type of arrangement which first produced currents, 
that were correctly designated as high frequency currents, 
was the static induced current as previously described, 
and first published by Dr. William James Morton of New 
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Yi>rk in 1 S>-. The oscillations produced l>y the spark- 
-ap in the arrangement of this current tSee Fig. i), were 
The first so recognized oscillatory currents of high fre- 

quency. 

A modification in the arrangement of this current was 
made by Prof, d 'Arson val which consisted in connecting 
the outer coatings of the two Leyden jars with the two 
ends of a solenoid. 

By this arrangement when the current from the two 
poles of either a static machine, coil or other transformer 
is caused to pass to the inner side of the two Leyden jars, 
and when an arrangement with a controllable spark-gap 
provision is made fvvr interrupting the circuit, oscillations 
are set up in the solenoid connecting the two outer coats 
of the Leyden jars or other condensers. Connections 
tapped off from the two ends of the solenoid or from anv 
of the intervening turns convey a high frequency current 
of relatively low voltage and high frequency, and a current 
of a larger amperage or heat prodticing quality than 
i urrents produced by other arrangements (see Fig. 16). 
By this arrangement it is possible to vary the current 
strength by increasing the speed of the static machine, 
or regulating the resistance in the circuit between the 
* Treer eUm ' nt and the transformer and adjusting by 
e °f Thenin S or shortening the spark-gap. It is also pos- 
e by varying the length of the spark-gap and the 
,. Da ^ ^sistance in the circuit, when placing the 
1 between the patient and the metal condenser, 
other e Patient a capacity —is then connected with the 
tntr n miaa ^ solenoid, j he current is converted 

** wa/dear ° f **** P erio(licitV 

. set forth in the report of Jenks and Clarke 
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i* the Committee report referred to, pages m to 
oscillations are damped down by the resistance of n 
cirouit, to the extent that the predominant strength of T 
current is flowing in one direction, losing to such a i a J! 
degree its oscillatory character, that the current becomes 
practically a unidirectional current of high periodicity. 
In other words, a high frequency oscillatory current in 
which the sine waves of either side of the neutral line 
are approximately equal is to such an extent damped out 
that the alternating quality is changed to that of a uni¬ 
directional current of high periodicity. In other words 
a current produced by the same apparatus by varying the 
resistance or spark-gap, and capacity and the resistance of 
the couch cushion added to the resistance of the skin of 
the hands and arms of the patient, his body being the 
capacity, is converted into a pulsatory current—unidirec¬ 
tional in character—of high periodicity. Definitely stated, 
a high frequency current is oscillatory and alternating; 
and a current of high periodicity is pulsatory and unidi¬ 
rectional. 

A distinct type of pulsatory current is the static wave 

current, which is also to the greatest extent unidirectional. 

The current however, from a resonator under the con 

tions stated, in the preceding paragraph, also bcc 

practically unidirectional and pulsatory. This m 3 

readily demonstrated by holding in the hands * * 

, • n-hiph is in contact 

tube of fairlv high vacuum one end of wmen 
with the body of a patient, seated upon an auto-con 
tion couch and connected in a d’Arsonval circu . t 

contact is made under these conditions with the pan 
connected to the positive side of a resonator 
fluorescence will immediately appear at the pa ien 
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I C 

of rhe tube, the cathode stream of negative electrons, pass¬ 
im to the point of contact with the patients body, results 
i/a production of the x-ray which causes the green fluor¬ 
escence. Reverse the poles and the fluorescence occurs 
at the opposite end of the tube. 

The differences as to variations of conditions and effects 
arising from changes in the circuit, require consideration 
for Therapeutic reasons, particularly so if the currents 


LLLL 


Tig. 16. d ’Arsonval Current. 

tion a r conductively for effects upon nutri- 

sequenr Ilmaboll - sm ; Thes ^ will be considered in a sub- 
f or the ind Pler " ^ hen > however, a current is employed 
thermic effe^ts^f T hyperemia » either by means of the 
lating effect ^ f u CUrrent - or the superficial stimu- 

vacuum tubes tl t J i dischar ^ es fl *>m the effleuvcs or 
° e skln ’ 11 he relatively alternating. 
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thoiiRh not to the same degree as the ,)a ^ 

istration by the direct method when the m.rr ^ a “ min - 
directly through the tissues of the patient I PM8e » 
resistance. pat,ent Wlth '»« other 

Confusion is apt to exist in the mind of n, * J 
to the relative quality and indications for the ' i " “ 
of the various high frequency modalities, 


7 


a rv i i. • ^ Arrangement for Auto-Condensation. 

’ la ec nc » Metal Plate; C, D, E, Points of greatest Condensation. 


tip* (] Arsonval, Tesla and Oudin currents. It seems 
tliat those who are not informed are liable to consider 
these currents much as they do certain drugs of the phar¬ 
macopoeia; as producing distinctly different therapeutic 
effects, and possessed of distinctly different qualities of 
action, which is generally not so. Variations in current 
strength or amperage and potential or voltage, together 
with the characteristics of the current as to frequency or 
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periodicity, are the differences generally to be considered 
in treating with these modalities. 

The static induced current, the first of the high fre¬ 
quency currents, is considered in Chapter III ? Section 
II of this work (q. v\). 

The d’Arsonval current, Fig. 16, produced under the 
peculiar conditions of arrangement as shown in the cut 
is the current of largest amperage and lowest potential 
of the high frequency currents. It has, consequently, the 


0 

o 



o 

»• 


Fl °. 18. Arrangement for Tesla Current. 


--i'> .intr or ui e £ 



to rent is a current stepped up from the 

’ * U J Urrent 111 which the voltage has been 
Mssmg it through a second solenoid at the 

wie ainTw»ro»« i* _ 


iciuce heat in its passage through 
same time produces a minimum of 
It is administered to the patient 
condensation couch (Fig. 17), or 
v the method of auto-conduction 


amperage, it comprises a completely insu- 


msu- 
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lated and unconnected solenoid, either within or surroima 
in? a d’Arsonval solenoid (see Fig. 18). The result 
current as stated is reduced in amperage and the volte*! 
is increased. The variations in voltage are measured hv 
the difference in the length of spark or effleuve, the poten 
tial of delivery, which will pass to a capacity when brought 
into the field of the discharge as compared with the length 


o 


Fig. 19. Arrangement for Oudin Current. 

the discharge from the d’Arsonval circuit. This cur- 
rtnt, lik<. the d Arsonval current, is administered from 
t ermin ‘ils, or from one terminal when from a static 
machiiu itli the other terminal of the resonator grounded, 
tn the discharges are more penetrating and stimulating 
character. The effect of grounding one side of the 
>'la is \ ti \ different when the apparatus—the resonator 
is in connection with a Holtz machine than with 
e IUlhu ikorff coil or other transformer. The current 
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from the static machine is rendered very similar in HTw-t 
to the Gudin current from the same source, when one 
side of the Tesla is grounded. 

The Oudin current is produced with a solenoid con¬ 
nected to one end of a Tesla or d'Arsonval solenoid, and 
operated with an electrode attached to the solenoid; 
and the current is properly speaking a one pole current, 
the circuit being completed through the body of the 
patient, which acting as a capacity, stores and con¬ 
ducts the opposite polarity to the discharging electrode. 
The current may be varied in the quality of the oscillations 
under varying conditions of regulation of the spark-gap 
and control of the current which passes into the resonator, 
and the character of the grounding (see Fig. 19). 

When employed in connection with the static machine 
the Oudin, as with the Tesla current, discharges a pulsa¬ 
tory current the pulses of which are synchronous with 
the discharges from the Leyden jar at the spark-gap with 
a more positive and marked effect than when discharged 
from the solenoid connected with a coil or transformer. 

These modalities will be treated in separate chapters 
but are here considered for the purpose of showing the 
differences as to the quality and character of the current 
produced. 

The variations in quality of the currents of high fre¬ 
quency and high periodicity must be considered from the 
stand point of the physical effects produced which depend 
upon the method of administration and the variations in 
current strength and potential employed. It should be 
understood, that the current strength and potential can 
be varied with any of these modalities, either by varying 
the spark-gap in the resonator, or the speed of the static 
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machine, or the amount of current allowed to pass into 
the primary of the Khnmkorff coil or other transformer 
It will then be understood that the variations in the 
matter of current strength and potential is under control 
of the operator; and that under these conditions a cur¬ 
rent may be produced in a d'Arsonval circuit which under 
different conditions would simulate a current from a 
Tesla transformer. Also that a current administered from 
a Tesla or d'Arsonval from one pole might be varied to 
produce a similar effect if it is discharged from an Oudin 
under varied conditions. It is necessary then to studv 
the effects of these currents, from the point of view of the 
amount of current and potential acting upon the tissues; 
whether the d’Arsonval, Tesla, or Oudin is employed; for 
the character of effect which is induced under varvinc con- 
ditions from either of these modalities may be much the 
same, with no particular advantage in either case, except 
when extremes indicate a greater or less effect to be pro¬ 
duced. 7 he effects that are produced with currents of 
high periodicity or high frequency are (1) tonic effects . or 
effects upon general metabolism and nutrition; <2) hyper- 
etnic effects, superficial hyperemia being induced by 
vacuum tubes, or deep hyperemia by the thermic effects 
of passing a high frequency current of considerable amper¬ 
age between two electrodes placed upon the body at 
opposite surfaces, when the d'Arsonval by the direct 
method is the current to be preferred; because with a 
similar potential and larger amperage as well as being 
a more convenient method of administration, the current 
is more satisfactorily produced. Other effects are (3) 
local skin stimulation, and (4) an extreme cauterant or 
destructive action as produced by the method of Riviere 
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firs* called efflovation, designated bv Kaeting Hart under 
the name fulguration. 

For the induction of these effects, either of the currents 
mar be chosen, preferably the dArsonval or Oudin cur¬ 
rents which meet all requirements. The currents of the 
so-called “ Tesla transformers ” meet the last two indi¬ 
cations. 

The methods of application and specific indications will 
be specifically considered in the chapters devoted to each 
of the modalities. 
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CHAPTER II 

Arf'AZ-\TC* 

The different trpez. (A apparatus now fa e>*> ?.y* 
production of current* of high p^^enth*. of frequency 
aod high pgrwdkitj are the KnfcmkorfT eofl fop»m ^r- 
oeti'e circuit traMfonwr) apparatus, closed aagaetie 
tnimformer with condenser or mot/w converter, the 
type* of static machines. Holtz. Toepier Holtz a ad Wims- 
bum. and the *o-eaiIed Tesla apparatus. 

7/»c Huhmkorg coil, Fig. ?S>. In comparing the different 
type* of BnhmlMif coil, we hare to consider both the 
me*hod of winding the primary and the eoistnietioB of 
the secondary In all of this type of apparatus a Lar^ 
bundle of soft iron or sheets of *oft iron constitutes the 
core over which is wound the primary coil- The primary 
winding may be of 1 < the series. 2) the multiple serie* 
(3) the parallel or >4 variable inductance ciH^-Truetion- 
/« f/«c *eri>> there is a eontinnous winding of one. tw>, 
three or four layers of heavy copper wire ; : n series. 

/w flic multiple %er\ez the windings are arranged in sock 
a maLner that there are f our or more sections connected 
in such a way that part of the current passes through two 
of the sections, while the remainder passes through the 
remaining two sections. 

The parallel consists of two sections of primary wind¬ 
ing. in which a part of the current passes through eac-i 
section. 

8 9 
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The variable inductance primary consists of a long con¬ 
tinuous winding, tapped out at different points in such a 
manner that the current will pass through as many sec¬ 
tions as are brought into the circuit by the variable in¬ 
ductance switch. Any one of these primaries can be used 
in connection with any of the different types of secondary. 

The secondary of the Rhumkorff transformer or coil, 
may be wound in the bobbin form, which consists of two 
long sections of tine wire passed over the primary in such 
a position as to be brought into the strongest field of the 
magnetic flux set up in the primary. 

Another method of minding is the so-called wide section 
secondary which consists of winding 1% inch across each 
layer, and each layer separated by rings of paper. A 
set of these are placed over the primary, and connected 
in series, and then either immersed in oil or semi-solid 
insulation. The third type which is by far the most 
efficient, is the thin section construction which consists 
of flat discs of % inch connected in series, and placed over 
the primary in such a position as to receive the strongest 
magnetic flux from the entire length of the primary. In 
order to accomplish this and reduce the resistance in the 
secondary winding, the end is wound much shorter than 
those in the central portion. 

A very important feature in the construction of these 
eoils is the character of insulation employed particularly 
the insulation over the primary core, between it and the 
secondary. The best evidence of the quality of construc¬ 
tion of these coils is the character of guarantee which the 
manufacturer is willing to give as to the endurance of 
the apparatus. 

In older to excite the Rhumkorff coil, it is necessary to 
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ns,' some form of interrupter, ami the ordinary equinment 
.insists of the coil, interrupter, rheostat, ammeter for 
astirin" the circuit which passes from the . ... . 


. *""• interrupter, rheostat, ammeter f„ r 

measuring the circuit which passes from the street circuit 
into the primary, and in addition for therapeutic „s,.s 

the projH'r types of resonator and a hot wire milliamiverc- 
meter. ^ 

The different t,/pa) of intern,piers now in use are (1) 


^ Fig* -0. Welmelt Interrupter. 

A ’ 1 n Si< tM e l ouluvtion t0 Line; B. Adjusting Screw; 0, Porcelain Tube; 
. i!:i!inum Point; E, Negative Connection to Line; F, Lead Plate 
or Spiral ; (?, Electrolyte IPSO, and H,0 or Mg. S*. and H ; 0. 

the electrolytic, { 2) mechanical, (3) mercury jet, and (4) 
the centrifugal. 

1 here are two types of electrolytic interrupter; namely, 
the Wehne.lt (Fig. 20), and the Caldwell; the former 
depending upon the formation and the breaking of a 
bubble of gas around the platinum point, immersed in some 
fmnu of electrolyte, as diluted sulphuric acid, which is of 
1‘igh electric conductivity. The Caldwell (Fig. 21) in* 
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terrupter depends upon forcing the bubbles of gas through 
an aperture in a diaphragm, having an electrolyte and 
electrode on either side, each elect rode being connected to 
the two opposite poles of the exciting current in series 
with the coil or transformer. 

The disadvantage of this type of interrupter for use in 



Fig. 21. Caldwell Interrupter. 

A and B, Positive or Negative Terminals: C, Lead Plate or Spiral: D, 
Porcelain Beaker; E. Electrolyte; F. Aperture Through Beaker (One 
or More). 


connection with* d'Arsonvalization and other high potential 
currents is the fact that when used continuously or for 
long treatments the duid becomes heated, and must be 
rested, except very large tanks are employed, or a series 
of interrupters. Another objection is that the irritating 
hydrogen gases evolved in the process of interruption 
cs. ape into the atmosphere of the room, therebv vitiating 
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the air, an evidencisl l».v ft constant disposition of t | IOM4 . 
in tlx' room to rough. 

There are several types of mercury jet interrupters all 
of which <lr|MMid upon ai flue stream of mercury projwtcd 
against a conductor at intervals, the conductor being eon. 



Fio. 22. Mercury .let Interrupter. 

A, Pulley to be Driven by Motor; B, TcrmiMl Terminal 

C, I neulftted Revolving Contacts; D, Oil; E» * > ^ t o Show 

Connecting with Revolving Contacts; 0, Segments Cut 7 

Jet Tube; H, Mercury Pump. 

nected in series with the coil and pait of the . 

which delivers the stream of mercury. ° )J r . 

these interrupters is a constant disposition o t 

cury to become oxidized by the current, requiring l 
..b ™. may M 

... -.. "i;:iz <. 

The centrifugal interrupter (Hg. - 5 > 
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revolving conductor so formed that the mercury is forced 
into a groove in the periphery of the container, in which 
a paddle or bar of metal is mounted eccentric to the shaft 
the container, and an insulated extt iu.il connection 
brought to one side of the line while the container itself 
is connected through the primary of the transformer, and 



ig. 23. Centrifugal Interrupter. 

’ C S!S?fa r t 2 r BeV0lvi, Sf 5° ntaCt; B > Insu lating Bushing; C, Oil; D, 

to MoU r E \, U J rer bearing; F, Grooved Pulley for Belt 

to Motor; G, Chamber .Made to Revolve; H, Mercury. 

to tlie opposite side of the lines. As the body of the 
1 Tupter is revolved, the mercury is forced into a groove 
? a ^° causes t,le paddle to revolve, therebv setting 

up interruptions in the circuit, 

with th-- 1 * 0 °^ ett * ou the oxidation of mercury—prevails 
nterrupter as with the mercury jet interrupter. 
'he mechanical interrupter (Fig. 24), the choice of in- 
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terrupters for therapeutic purposes, may have for its yo\nt 
of break two small surfaces of platinum or as in the later 
types the platinum points as used are usually operated bv 
an auxiliary make and break, or originally the contact was 
actuated on the well known vibration principle as in the 
primitive “ Faradic battery.” These latter were called 
vibrators and to-day are quite satisfactory in small bat¬ 
teries and in so-called high tension coils, with which low 
volt currents are to be used for certain classes of treat- 



A, Connections for Primary of Coil; B, Magnet Winding; C, Magnet Core. 

ment. There is one great advantage in all of the so-called 
mechanical interrupters, namely, they require \ery little 
attention and do not have to be frequently cleaned and 
re-charged. They are particularly valuable in connection 
with the therapeutic employment of high potential cur¬ 
rents as they may be used constantly without becomin 0 
overheated or requiring any attention whatever, except 
oiling the bearings. The scope of the mechanical inter¬ 
rupters having the motor and wide contact, however, is 
much broader than the early types of interrupter, in that 
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the larger currents can l>e used and very satisfactory 
results obtained with both the x-ray tube and the d’Arson- 
val and Oudin currents. The only attention which these 
require is an occasional oiling of the motor and other 
moving parts together with the proper adjustment of the 
interrupter to the work in hand. 


3 <cowdaH| 


0 


© 


120,000 


0 


fl 


Pr \yy\ 

Fig. 25. Closed Magnetic Circuit Transformer. 

The closed magnetic circuit transformer —interrupter- 
less transformers—(Pig. 25), consists of a soft iron core 
so constructed that the magnetic flux can follow a course 
of low magnetic resistance. In order to accomplish this 
the core is constructed of laminations or layers of soft 
iron which form a rectangle or square with the corners 
built up in such a manner as to approach complete mole¬ 
cular or metal continuity as nearly as possible. 
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In transforming the commercial current, engine 
calculations can readily be made to produce any desired 
potential in the secondary from a given voltage in the 
primary where the construction of the core is such that 
magnetic leakage and resistance are reduced to a mini 
mum. Therefore the magnetic circuit must be as short 



as possible and the magnetic leakage low, to assure 
accuracy in calculation. This method of generating high 
potential currents for both x-ray and high potential thera¬ 
peutic purposes, produces most satisfactory results as a 
much longer range of effects can be produced, and at the 
same time a much larger output. There has been diffi¬ 
culty however in constructing this type of apparatus, 
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owing to the fact that it is difficult to properly ionl^ 
the KcoodarT and at the same time produce saSdcni 
voltage for the purpose inter, ■id. This, ho » ever, teen 
to a great extent overcome, and transformer* are hot 

beinz constructed which meet the requirement* adsifrabiy. 

The in trod action of this powerful machine ha* had the 
effect of revolutionizing raliography. It is no longer 
difficult to nii^ a radiogram of any part of the body is 
an instant of time. 

There are three types of apparatus entirely different in 
their construction. in which the chased circuit type of 
transformer is wed, — (1) the hi gh potential rotary recti¬ 
fier or soealted interrupterles*. 2 the Tesla, and Z 
the condenser and alternating type, called the UcCaa 
transformer. 

The Ai^A potential rotary rectifier and interrapterte *» 
fru' ‘or/'vcr is derated by an alternating current g-^nsr- 
raied froa a aotor-cfarerter — a rotary tra nsfo rmer- — fU l 
an extension of the shaft of the motor-converter operating 
a nign potential pole changing switch Fig :>>>. This 
switch ns set in such a postion as to catch the teak >f the 
akemamiig wave from the secondarv. in stuch a manner 
5-' to bring the positive impulses to one discharge poet 
i-t-i tne negative impulses to the other. 

In tans manner a unidirectional current is produced, an t 
inverses are xroided. The apparatus is particularly 
,;L "' ^ that aco»unt f*jr radiography and ran> 

therapy. and adaptable as all other transformers are when 
-n connection with the proper resonator. for the in¬ 
duction of high potential therapeutic currents, thereby 
combining in one apparatus the best type of x-ray appa¬ 
ratus with an apparatus in every way capable for the 
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induction of currents of high frequency and hish n* • 
odicity. * pen * 

The condenser and alternating type called the McCaa 
transformer equipment, consists of an alternator driven 
by a small motor, and connected in series with a lar^e 
condenser primary of the transformer and the line cur¬ 
rent (Fig 27 j. Oscillations are thus sec up in the 
primary from the discharging of the condenser, which 



A, Alternator; I, Inductance Switch; R, Rheostat; M, Meter. 

cause by induction the high potential discharge at the 
secondary terminals. With this construction either an 
alternating or pulsating high potential current can be 
generated at the will of the operator. The number of 
these oscillations can be varied from 60 to 800 per second, 
and can l>e used through an x-ray tube or high frequency 
resonator. 
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Mixed types of high frequency apparatus have been 
placed upon the market by different manufacturers, which 
have various arrangements for administering different de¬ 
grees of potential, amperage and frequency under modi¬ 
fications produced by varying the condenser capacity, 
spark-gap, an C their arrangement with solenoids or coils 
in circuit witl/tbc patient. Most of these devices are 
made for use v/ith the alternating current. When the 
direct current is used, a rotary transformer is provided 
in the circuit 1 for changing to the alternating current. 
These combination coils are generally so constructed as 
to vary the current from the sharp stinging discharges of 
the Tesla, to tit) softer heating effects as of the d’Arsonval 
current. With Obese devices it is possible often to be very 
much misled by the variations produced in readings of 
the hot wire meter in circuit; for in these various current 
conditions that are produced, the hot wire meter is not an 
accurate guide as to the current amperage, because in¬ 
creasing the frequency of the discharges increases the read¬ 
ings without increase of amperage. The test as stated else¬ 
where, of the efficiency, will be the extent to which the 
usual seance will lower arterial tension in cases of hyper¬ 
tension. For the induction of hyperemia the current 
strength will be as in all cases regulated to the toleration 
of the patient and the indication for a case in question. 

The Tesla apparatus, so-called, consists of a compara¬ 
tively low voltage rotary converter, for changing the cur- 
1 en t from direct to alternating, connected in series with 
tin* primary of an oscillation transformer and a compara¬ 
tively low capacity condenser. This apparatus delivers a 
high frequency alternating current of relatively low 
ampeiage and must be used in connection with a valve tube 
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or bifocal x-ray tube for producing the Roentgen ray. The 
a bore described construction is called the Tesla coil. The 
method however, in which Mr. Tesla constructed his equip, 
ment was somewhat different in that much higher initial 
frequencies could be taken into the primary of the trans¬ 
former and he also used a transformer which delivered 
a much higher voltage than the apparatus made to-day. 
besides building the oscillation transformer in a different 
way. (Fig. 18.) 

Other types of so-called Tesla coils are being manufac¬ 
tured of various features of construction, and are called 
Tesla apparatus. These coils step up the voltage and pro¬ 
duce currents alternating in character which while not 
true Tesla currents, are capable of producing some of the 
therapeutic effects of the high potential currents. Fig. 
28 represents the arrangement in one of this type of 
apparatus. 

Tin-*:* devices are not adaptable to use for administer¬ 
ing auto-condensation or auto-conduction, but suffice well 
to meet other indications for high frequency treatment; 
Z simulating effects of the vacuum tube discharges 
efflu\ation or fulguration. It is a very convenient 
P’ le x ray outfit combining means for applying the 
hav- rK l UeU( 3 referred to. Manufacturers in general 
of oonser. tJ - H U nn ^ esla current for nearly every type 
the re* from the resonator excited by a coil to 

generally ** °^ erat€ ** by a static machine; but this is 
in connection* 0 '^ tliat the resODator ordinarily used 
delivers frw * " U l * ie various coils and static machines 
tions from the^ m<K * erate rates while the oscilla- 

in portable * Sma ^ Tesla apparatus which is made up 

s< mi-portable form delivers frequencies 
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approximately fifty times as great per second, which c. 
seqnently represents a very different type of current, in 


HOVblt^ 


~rrmrr 


r 






0,000 Volt 3 


s9c- 


n 


LX 



'olt^ 

|,OOQOoo Osc»llaTiovi5 


J 


\ Oo Volts / 

nmnr 


T 


3o,oooVoits 



likiki- 


"ToTatienT 
ond C CXACH 


Fig. 29. So-called Tesla Types for Administering Auto-Condensation 

and Other Treatment. 

fact if it were not for these very rapid oscillations in the 
condenser, the effectiveness of the so-called Tesla appa¬ 
ratus would be very low. 
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The particular advantage of the Tesla over the other 
tvpes for use. is in eases in which small currents a** 
and the alternating current alone at the dU- 
po^l of the operator. The Portability <>f the apparatus 
also renders it possible to employ it at the houses of 
patients in which either of the commercial currents is 

furnished. 

There has recently been placed upon the market other 
new types of transformer apparatus for treatment work 
only, where the alternating current can be used directly 
into the primary without the interception of a rectifier, 
interrupter, or synchronizer (Fig. 29). 

This apparatus consists of a closed magnetic circuit 
transformer capable of delivering a two to three inch 
discharge, the secondary being connected to Leyden jars 
and a resonator in circuit constructed along the lines of 
the ordinary Oudin. The d’Arsonval current is taken 
from the end of the spiral and the point which taps out 
the different turns, precisely as is done when the coil or 
static machine generates the initial high potential current. 

Apparatus for use with the alternating current: The 
alternating current is so rapidly displacing the direct 
current in commercial circuits, that new problems are 
constantly arising for solution, particularly with the phy¬ 
sicians v, ho employ to far greater advantage the direct 
unent for apparatus operated by motors, and Rulun* 

^ ff < oils and wall plates; and many others are placed 
^ reat disadvantage when power companies change 
t u current from direct to alternating. The static machine 
control' ULC<J?Ssfll iiy operated requires a means of speed 
motor u n b\ the volume of current flowing into the 
* regulated for which purpose the direct cur- 
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rent resistance controller is the best method for speed 
control. The mechanical speed controller is the best sob 
stitnte but not so well adapted for the employment of 
high speed in connection with the production of the static 

current. 

This subject has also handicapped, in many instances 
the manufacturers of apparatus, in that the direct current 
has been most generally in demand by the profession, and 



that, now the apparatus under process of construction are 
°ften of the direct current type. 

1 (n ious means of current transformation have been 
demised for the purpose of rectifying or changing the 
d ^ u rn <tting into the direct current, including (1) the motor 
dynamo, (2) the Cooper Hewitt rectifier and (3) the 
electrolytic rectifier. Any device that can succeed in this 
f< >r m of transformer will be most acceptable to the medi- 
■d Profession and to the manufacturers of apparatus. 
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The motor dynamo , though expensive in the most prac¬ 
tical means of current transformation. It consists of an 
alternating current motor (Fig. 32), which actuates a 
direct current dynamo, and is constructed in the most 


Fig. 31. Inductive Rheostat. 

A, Iron Core; B, Terminal of Winding. 

economical type upon a continuous shaft. A physician’s 
outfit comprising a motor-dynamo of ten to fifteen amperes 
capacity or less for smaller plants, is capable of trans¬ 



forming a current for use with the direct current, Euhm- 
koiff coil with the motors used for operating static ma¬ 
chines and vibrators as well as for connection with the 
wall plate. This is undoubtedly the most practical type 
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of transformer, but adds an expense of $200 to $600 
the physician’s outfit, which is to be considered only ^ 
an element of first cost, as the apparatus will last^ for 
an indefinite time with ordinary precautions as to oiling 
and care in not making excessive demands on the gener¬ 
ator. The apparatus is also economical in principle as 



the current drawn for consumption will regulate the cur 
rent taken from the commercial circuit for excitin e 
actuating motor. The current generated and power con¬ 
sumed is relative the demand—the speed and actuating 
capacity increasing up to the full demand of the di 
current generator to actuate current. 
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The Cooper Hetcitt rectifier, Fig. 33, is probably the 
nest best means of transformation. It has however, the 
disadvantage of necessitating a continuous flow of current 
through the bulb whether it is being used into the prim¬ 
ary of a transformer or not, during the short intervals 
in which the operator is obliged to shut off his current 
from the apparatus. It has the advantage however, of 
giving a continuous flow of unidirectional current up to 
its full capacity and is very satisfactory for charging 



Fig. 34. Electrolytic Rectifier. 

A, Aluminum Plate; C, Lead or Carbon Plate. 


storage batteries, which requires a direct current; for m 
this case some means can be employed to shut off the 
current when the apparatus is temporarily disconnected. 

r J hr electrolytic rectifier. Fig. 34, consists of aluminum 
and lead or carbon electrodes immersed in a saturated 
solution of bi-carbonate of soda, sulphate of magnesium, 
sodium, potassium, or ammonium phosphate, h or the 
best results four cells are used and connected in such a 
way that the positive current can be taken from one side 
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, JUo 

and ,he n, '' ative fron > the other and have both 

the line effeenire. For some purposes a one-eeM °* 

is used, in which case one side of the line - tlfier 

while the other delivers a unidirectional current 
or fifty volts, but is not suitable for operating m*2 
or galvanic or Faradic switchboards or under conditio 
when a continuous current is necessarv. The action f 
this instrument or apparatus depends upon the rapidfo” 
mation of an aluminum compound on the aluminum plat- 
when the current is passing from the iron or carbon 
toward the aluminum, the compound offering a very hi°-h 
resistance and for the time checking the current from 
making a complete circuit. At the interval when the cur¬ 
rent is passing from the aluminum to the carbon this film 
of aluminum compound no longer retains its insulating 
quality and allows the current to pass. It can be readily 
seen that the combination of four of these can be so con¬ 
nected that each cycle from the line can be taken advan¬ 
tage of. The most desirable compound to use due to its 
cheapness especially, is bi-carbonate of soda in the pro¬ 
portion of one part of bi-carbonate of soda to twelve parts 
of water, both by measure. It has also the important 
advantage of not crystalizing and in forming insoluble 
compounds which partially reduce the capacity of the 
outfit by clinging to the metallic parts. 

The high frequency resonator. The apparatus com¬ 
mercially known as the high frequency resonator can be 
operated from the Ruhmkorff coil, the high potential 
rotary rectifier (so-called interrupterless apparatus), the 
McCaa transformer equipment or the static machine and 
is constructed on practically the same plan for all these 
types of apparatus. The length and size of the d’ Arson va! 
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solenoid for the Rhumkorff and other types of transformer 
require from six to fifteen turns from eight to twelve inches 
in diameter of coarse wire, while the d’Arsonval solenoid 
for the static machine should be of coarse wire having from 
thirty-five to forty turns in the solenoid wound from four to 
six inches in diameter. Another part, which necessitates 



Fig. 35. Types of Condensers: Leyden Jar and Glass Plate, 
eyden Jar. A, Conductor for Inner Armature or Layer of Foil; B, Con- 
0D °^ ter A mature; C, Dielectric; D, Tinfoil or Copper 
T ‘ , 5 ” an< ‘ Around Jar for Outer Connection. Glass Plate: A, 

lenninal ; D, Dielectric; T, Plates of Tinfoil or Select Metal. 

variations, is the capacity of the condensers, which is a 
5er\ simple matter. The condenser capacity in the type 
uf static resonator constructed to produce the pulsatory 
udm or Tesla discharges should be of approximately 
^ Ct Tina .s the capacity as measured by the extent of the 
surface coating of metal on the outer and inner surfaces 
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of the Leyden jars or glass plate type of condensers used 
in connection with the same apparatus for inducing 
d'Arsonval current as employed for the auto-condensation 

or auto-conduction. 

The essential parts of a resonator consist of a solenoid, 
condenser, and the spark-gap over which may be placed a 
second solenoid and insulated for the induction of the Tesla 
current and an additional solenoid for connection with 
the Tesla or d'Arsonval for stepping up to the Oudin 
current. (See Figs. 16 and 18.) Although there are two 
ways of winding a solenoid, it really consists of numerous 
turns of wire, as previously described, the turns separated 
by at least % inch, one end terminating in a binding post 
from which is taken the Oudin current, Fig. 19. The other 
end of the resonator is attached to the outer coating of 
the condenser while the outer coating of the other con¬ 
denser terminates in a clamp, which makes it possible to 
tap out any number of turns desirable for varying the 
d’Arsonval circuit. The inner coatings of the jars are in 
direct metallic connection with the coil or static machine 
while at some convenient point in the circuit is placed 
the spark-gap or discharger, which has the effect of 
charging and discharging the Leyden jars when the ap- 
paiatus is in action. When it is required to operate the 
appaiatus the variable tap connection is attached to one 
<jf the turns of the solenoid which will produce the best 
resonance and effleuve at the Oudin end of the solenoid. 
^ hen however it is desired to use the d'Arsonval current 

mnection is made from one end of the solenoid to the 
imtal strip under the cushion of the auto-condensation 
I>a<l and the other is brought out from the point which 
k 111 - s the number of turns. This is connected to the 
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Fici. 37. Complete Coil Equipment for High Frequency and X-Ray. 

■» Line- switch; B, Interrupter; C, Rheostat; D, Rhumkorflf Coil; E, Leyden Jar Condensers; F High Frequency 
Solenoid; G1 and G2, d’Arsonval Terminals; SG, High Frequency Spark-gap; M, Meter. 
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bifurcated cords with the electrodes to be held in the 
hands of the patient at the two extremities. There have 
been several deviations from this construction, but the 
above describes the resonator in its most simple and satis¬ 
factory form. 






Fig. 38. The Step-up Solenoid. 

A, Selective Rheostat; B, Winding of Resonator. 

An important feature in the construction of a resonator 
the size of the box or detonating chamber in which the 
■ park discharges. The tendency for moisture to constantly 
accumulate in this chamber often interferes with the pro¬ 
duction of the required millianiperage by the occurrence 
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of short circuits due to dampness in the walls .f 
muffler or detonating chamber. It should have ther 
at least a capacity of 1,500 cubic inches with a cblrT’ 
one side which can be opened, for ventilation whej nTt 
in use, and may be provided with some drying material 
for absorbing the moisture. This is one of” the most 
important features to be considered in the construction 
of a resonator. 
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CHAPTER HI 

D’ ARSONVA LIZ ATION 

The current of d’Arsonval which is destined to play 
such an important role in therapeutics, was first pub¬ 
lished by Prof, d’Arsonval in the year 1893. Subsequently 
he developed methods of employing the current in con- ! 
nection with couches and solenoids under the terms auto- \ 
condensation and auto-cowdue t ion. These methods have 
been materially varied since their introduction by d’Arson- 
val; but the principles of action and their effects were 
well studied by him. The profession however have been 
slow in appreciating the significance of these modalities 
and adopting them in the treatment of numerous condi¬ 
tions for which they are so remarkably adapted; notably 
in conditions of high arterial tension, mal-nutrition and 
ma 1 assimi 1 at ion, and more recently the employment of the 
direct-method for its thermic effects for the induction of 
hyperemia and other effects. These have placed humanity j 
under a lasting obligation to the great physiologist. I 

Jhr method known as auto-condensation (see Fig. IT ) , I 
Id seem in its designation to be a misnomer; for the j 
current is passed in and out of the patient who becomes j 
passively, not actively, a condenser. If the term body j 
j 11 nation or patient condensation were to be em* j 

p (Ml, it would better explain the conditions. The term 
} \ (()li, leiLsation lias been suggested, because of the 

I } dua d by this method. This title also has the dis- 

112 
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advantage of not being distinctive, heat bein<r • , ' 

numerous other ways. ® ln<iu ced i n 

Tlie devices used in connection with , 

treatment to be considered are the conch 
the cushion and the electrodes. * 6 conden8e r, 

It matters little what is used for the auto-condensate 
couch. It may often be thought that the couch should 
be of a non-conduct,ng material, which is not necessary 

v y 


Fig. 39. Bowen Static Chair Designed by Author. 

because the two opposite charges of the d’Arsonval cur¬ 
rent are certain to occupy fields of condensation as near 
as possible to each other. Two styles of couches shown 
in Figs. 39 and 40, are excellent for use with this method 
°f treatment, because the patient rests relaxed in a com 
fortable attitude with the limbs extended, which is de¬ 
sirable. A table or ordinary lounge in lieu of a chair 
will answer every purpose of efficiency for the administra 
tion of auto-condensation treatment. 
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Fl0, 40. Austrian Bentwood Chair. 

leather 'or ' "h ° f cushion ma y be of denim, silk or 
imitation* ° .',° r non - con diicting material. Patent leather 
a ble as tiler* 1101 COn,tain minei *al paints, are objection*- 
The mctai e I 00 " (>n ^ conductors of the current. 
or metal nl-.t \ enser Av{li ch may be made of wire mesh 
that will lav » or otherwise, should be of a size 

cushion on all si ^' U ° inches within the margin of the 

U ‘ T W convenient way of arranging 
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The cushion should be approximately three inches j ri 
thickness, six feet long and twenty inches wide and may 
be made of any non-conducting material, cotton, felt or 
silk waste, answering the purpose equally well. The 
cushion should be firmly tied and of a material that will 
not too readily pack together, because wherever the 
cushion is thinnest, most of the current must accumulate 
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the condenser sheet, is to place a wire mesh , 

,»r too coarse on the under side of the felt , flne 
.arer of filler. If this is done, a chain whirls 
pass out at one corner of the cushion, must be well * 7, 
to the metal condenser as if there is for any reason^ 
mg. as here ts certain to be if the connections are 
it would ignite the cushion. The advantage of the w, 
mesh is that the cushion and condenser combination 
flexible and fits the different styles of chairs with the 
backs in different positions. The advantage of bavin! 
the condenser beneath the cushion extend nearlv the fall 
length of the cushion is apparent for purposes of current 
condensation the intent being to bring as much of the 

body of the patient as possible into the field of opposite 
electrical condensation. 

The electrodes to be held in the hands of the patient 
may be either two electrodes attached to a bifurcated cord 
which is connected to one side of the d'Arsonval solenoid, 
* r a Angle cord connecting a single electrode long enough 
to place the two hands upon it. Arrangements are also 
made by which the electrodes are fastened to the chair, 
the patient upon the couch placing the hands upon the 
electrodes. Any of these devices are practical. It is only 
to be borne in mind that the patient should hold both 
hands upon the electrode or electrodes so that the current 
"ill pass uniformly to the two sides of his body. 

A hot ivire meter, Fig. 40, is another indispensable fac¬ 
tor to be used in connection with d'Arsonvalization. While 
tlo se meters may not be entirely reliable and do not com- 
with a definite standard, if differences are not too 
great, they serve for general purposes as a practical means 
measuring the relative heat production of the current 
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employed. An accurate standard should be adopted based 
upon a relative heat production by the constant current. 

In these instruments the heating effect of the electric 
current in a wire of suitable resistance is by a special 
mechanism made to serve the purpose of indicating the 
current or potential in the measuring apparatus. The 
quantity of heat developed by the unit of current in the 
unit of time is the same for any kind of current, direct or 



Fig. 41. Hot Wire Meter. 


alternating (of any periodicity) and is quite independent 
<*f the phase or method of generation. The instruments 
should be made without magnetic fields or solenoids, in 
udei that they will be entirely free from self-induction. 
Jh< measuring or hot-wire is of platinum silver which is 
^retched between the two terminals; in the centre of 
ts wire another wire of phosphor bronze is attached 
!1 )-.ht angles and held taut by a third terminal; near 
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the centre of the phosphor bronze wire » . W 

is fixed on one end at right angle* . ' * ton 
passing round a special grooved metal a end 

on a pivoted steel spindle, mounted in " T 6X6,1 
finally terminating in a small evelet , J ls and 

steel spring. The whole arranglment "f 7“', W 3 
is thus subjected to tension and anv daclc • e ^ Wlre 
of the measuring wire is immediately taken up bv the^el 
spring and is transmitted by the phosphor bron^ wireTd 
hhre to the grooved roller which carries the pointer t 
this method the smallest extension of the wire is 
magnified and conveyed to the pointer, thus renderin' 
the deflections easily perceptible. The means provided to 
reset, the pointer to the zero position in case of need con- 
sist of a very fine pitched screw passing through one of 
the supports of the measuring wire. This screw which is 
adjustable from a hole in the case, moves very slightly 

an arm of the measuring block to which the wire is 

attached. 

ito-conduction possesses the same error as to signifi¬ 
cance of terminology as auto-condensation, the patient 
being the conductor of the current passively not actively, 
illlt acte d upon by the current in its passage. Body- 
'induction and body-condensation would better convey the 
idea of these modalities, and cause less obscurity in the 
minds of students as they would convey correct impressions 
a,s to the method in which the physiological effects are 

produced. 

the method of body-condensation or auto-condensation 
Js applied by the arrangement shown in Fig. IT. The 
patient is seated upon the auto-condensation couch, insu- 
bned by the cushion from a metal sheet placed beueath, 
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which is connected to one side of the d Arson val circuit, 
the other side of which is connected to the patient usually 
by two electrodes to be held in the hands, which are con¬ 
nected by a bifurcated cord. When employed in this 
manner the patient's body is successively charged and 
discharged by the oscillatory or pulsatory discharges 
passing through the resonator. (See Frontispiece.) 

The current in its passage under existing conditions has 
a tendency to accumulate with greater condensation to the 
surfaces or parts of the body nearest the condenser beneath 
the cushion. The d’Arsonval current however, is one of 
so low potential, that the charge in passing against the 
resistance of the body tissues seems to be largely diffused. 
Whether this warmth is due to an action upon the heat 
centers, or direct action of the current upon the tissues, 
or to the general diffusion of heat from the parts of the 
body which have l>ecome heated in the path of the current, 
during the administration, is a subject for consideration. 
If any part of the body is subjected to current condensa¬ 
tion with the consequent heat production, the effort to 
maintain a body equilibrium of temperature quickens the 
general circulation, with the dissipation of the heated 
blood to all parts of the economy, as evidenced by a con¬ 
sequent glow of warmth at the surface. The tendency 
as indicated is greater under the relatively low potential 
of the d’Arsonval current for it to diffuse to considerable 
extent throughout the tissues and indicates that the 
may be largely due to the passage of the current 
the tissues. The effects of the current upon 
metabolism and blood pressure are 
likewise indicate an effect which 
dillusion of the current. 
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Auto-conduction is administered with the patient • 
or standing within a large solenoid. The passage of f-'” g 
of electrical energy between the opposite sides of 'ttT 
solenoid, creates numerous currents in every directin ' 6 
throughout the body of the patient which becomes a con¬ 
ductor between the opposite sides of the solenoid It • 
easily demonstrated physically, that a piece of metTl 
placed within a small solenoid through which a current of 



Fig. 42. Arrangement for Employing Direct d’Arsonvalization. 

fairly large amperage and high frequency is passing, will 
be heated to a red or white beat. This is the principle of 
action, under regulation when a patient within a large 
solenoid experiences the thermic effect of the current r 

generally throughout his person. While clinically . 

‘h-iiionstrated to be inferior to auto-condensation, it i» 
evident that general effects must be produced throughout , jjj 
’he economy by its uniform passage. The heat accumnogjj^jM 
within the body under these conditions is quite 
uniform but the effects upon blood pressure while 
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marked are not so reliable as auto-con<lensation. it j s 
difficult however to determine as in auto-condensation just 
how this procedure affects blood pressure, for the modus 
operandi can not be readily demonstrated. With both 
methods the thermic effects are so manifest that there is 
strong evidence that it may be due to thermic action. 

Another method of employing the d’Arsonval current 
may be designated the direct method of d’Arsonvalization 
The arrangement (Fig. 42) consists in placing two elec¬ 
trodes upon surfaces removed from each other; such elec¬ 
trodes being connected by rheophores to the two sides of 
the d’Arsonval circuit. This method may be employed 
either with wo metal or two glass vacuum electrodes or 
one of each for the purpose of meeting various indications. 
The object of this method is chiefly for its thermic effects 
upon the tissues; induced for the purpose of producing 
hyperemia. It has been demonstrated that by this method 
a current of sufficient milliamperage, as measured by 
the hot wire meter, may be passed through a piece of liver 
or other meat, to actually cook it. Under these condi¬ 
tions, the greatest thermic effect is near the center between 
the opposite electrodes employed. 
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CHAPTER IV 

TIIL TESLA AND OXJDIN CURRENTS 

THE Tesla current as produced by the originator, con¬ 
sisted of the arrangement of a primary coil the same as 
for the d’Arsonval current; and the secondary coil was 
placed around the primary and insulated from it within a 
vessel of oil. ( See Fig. 16. ) By this arrangement a step 
up current of high potential is produced, the tension of 
the current depending upon the amperage, length of wire, 
and number of windings in the primary, and the number 
of the same in the secondary. For therapeutic purposes, 
this current possesses very much the same qualities as the 
Oudin current, particularly so when the source is from a 
static machine, and one terminal of the Tesla is grounded. 
This current may be of very high potential and frequency. 
The potential in Tesla apparatus is of higher potential 
than the d’Arsonval current. The therapeutic effects are 
very much the same as of those of the Oudin and d’Arson¬ 
val currents for the induction of superficial hyperemia, and 
when administered from a static machine with large con¬ 
densers, the discharges, synchronous with the spark dis¬ 
charge within the resonator are capable of producing 
considerable contraction in the tissues—effects very simi¬ 
lar to those of the static brush discharge. The Tesla cur- 
r cnt is the least used of the high frequency discharges 
except as a step up between the d’Arsonval and the Oudin 
currents. When it is desired as in some types of resona- 
tors > particularly those employed with the static machine, 

121 


(C) Jeff Behary 2019 


138 



(C) Jeff Behary 2019 139 










































































COMPARISON OF CURRENTS 123 

coils, Fig. 26, have in many respects the characteristics 
of the true Tesla current. The discharges from these coils 
under regulation may be hot or mild with a regulated 
potential of delivery depending upon the length of the 
spark-gap permitted in the circuit. The field for this type 
of portable apparatus which are manufactured also for 
use with specially designed x-ray tubes for radiographic 
and therapeutic purposes, and in addition for the induction 
of local hyperemia, is the stimulation of local metabol¬ 
ism, and for the relief of mild types of congestion. They 
are also employed for the application of the effiuvation 
method of destroying neoplasms for which purpose they 
are well adapted. It has also been stated that these ap¬ 
paratus are adapted for the auto-condensation method, 
which is an error, for the d’Arsonval current of lower 
potential and greater amperage cannot be duplicated by 
the portable type of apparatus. They may, however, to 
a degree lower high blood pressure, but do not produce 
the characteristic effects of the d’Arsonval current. 

Ihe Oudin current. The Oudin current, Fig. 19, de¬ 
signed by Professor Oudin, is a one pole modality; that 
is, the administrations are made from the extreme term¬ 
inal of a solenoid the other end of which is connected 
either with a Tesla or d’Arsonval solenoid. The imped¬ 
ance and inductance of the numerous insulated windings 

this solenoid, step up the current to a potential de¬ 
pending upon the source and number of windings which 
111 a y be very great. 

This current administered as stepped up from the Tesla 
"f a static resonator, is very much accentuated or intensi- 
if the other Tesla terminal is grounded. Under these 
( onditions the current is to a very large degree pulsatory 
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or polar in effect. The method of Dr. Frederick deKraft 
of New York for administering this current is one of the 
important methods of employing this modality; applying 
it from a static resonator. 

The arrangement employed by Dr. deKraft with the 
Oudin currents is valuable. When it is desired to pro¬ 
duce the most profound effect constitutionally upon the 
patient, the application is made as connected in Fig. 43 . 
An electrode, either a ring or a multiple point device, is 
placed in a tube holder or held in the hands of the 
operator, at a distance at which the pulsating effleuves 
will be perceptibly discharged against the patient. In 
order to intensify the effect a grounded metallic electrode 
may be placed upon the back or opposite side of the 
patient. By this arrangement it is possible to produce 
successive fibrillary and mass contractions of the muscular 
structures of the body, which remarkably stimulate meta¬ 
bolism and to a degree effect the resolution of local stasis. 
By varying the size of the electrodes and output of the 
machine, it is possible to localize this modality to any 
part of the body as, for the treatment of ulcerated surfaees 
with small ball or multiple point electrodes. The object 
of this form of treatment is two fold: ( 1 ) for the induc- 
n of local Inperemia in which it is peculiarly energetic; 

' ~ ^ ^ 01 the induction of active local or general meta- 

‘i f m 1 ^ h° ss B>le also by this method to lower high 
arterial tension. 

currpTO^f ?s mother method which employs the Oudin 
be pinni <>r ? lar * ous S 0 ll rces. The same method may also 
higher rx the Tesla or d’Arsonval current, the 

application ^u^guratiom^ n ** ** 
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SECTION III 

therapeutics of high potential 

CURRENTS 
CHAPTER I 

TIIE physical effects of the high-potential currents 

The physical effects of electrical discharges as applied 
in therapeutics depend largely upon their capacity to 
penetrate the body and the nature of their behavior when 
brought in relation to normal tissue under varying con¬ 
ditions ; such effects depending upon the varying charac¬ 
teristics of both the currents and the tissues in accordance 
with physical laws. The study of these actions is fraught 
with less difficulty than the study of the actions of medic¬ 
inal agents employed in therapeutics, because definite 
physical laws govern the activity, diffusion, and effects 
produced. The action of currents and other discharges 
upon animal tissue is generally demonstrable, certain, 
and reliable. Once proved that tissue contracts under an 
electrical stimulus, either by action upon the cell or the 
muscular mass, the same effect will, under normal condi¬ 
tions, be constant wherever muscular structures are 
found, deep-seated or superficial. We are thus enabled 
to determine with certainty the action of these currents 
upon the deeper-seated structures when we have learned 
]) y experience to employ the requisite potential, amper- 
a &e, and frequency to affect them. So also is superficial 
eel hilar activity,—general or local metabolism, is me- 
chanically increased, the rule will be established that 
0r gans elsewhere, composed of the same tissue elements 
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under like conditions, will respond in the same manner 
when submitted to the same action. It is only necessary, 
then, to demonstrate definite effects when they become 
established laws, and we are enabled to anticipate and 
account for results with comparative accuracy. The ap¬ 
plication of electricity, when its laws of action and control 
are discovered, together with the relative effects of po¬ 
tential quantity and rate of discharge, becomes one of 
the most rational and reliable therapeutic procedures. 

The physical effects of electricity upon animal tissue 
must depend relatively upon the characteristics of the 
modalities employed. The ratio of quantity (amperage) 
and potential (voltage) of the current determines, if high 
frequency does not render the action superficial, whether 
its action will be destructive (cauterant), electrolytic to a 
large extent, or act as a simple stimulant or vis-a-tergo, 
inducing increased functional activity. 

The nerves , either sympathetic or cerebrospinal, can¬ 
not be considered as electrical conductors conveying cur¬ 
rents to their points of distribution. They are affected, 
on the other hand, as by a stimulant which excites the 
neuron and its axis cylinder to its characteristic action. 
'I here has been no demonstration, though often so in- 
ferred, which will justify the position that the nervous 
s> ^tem acts in any way in conjunction with electricity as 
conductors per se. On the contrary, the arrangement of 
the nei vous system is not such as will warrant such an hy¬ 
pothesis, ending as it does in terminal neurons without 
Circuits. The centripetal and centrifugal impulses cannot 
lo. inference or demonstration be shown to bear any rela- 
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tion to electrical circuits; on the contrary, it has been 
demonstrated that nervous tissue is not the best conductor 
of electrical currents, but the tissues containing the 
largest vascular supply, as the blood vessels and muscles. 
Furthermore, nervous impulses are relatively very slow 
in passage as compared with the velocity of electric cur¬ 
rents. It is of great importance in the consideration of 
the physical actions of electricity that we should recognize 
the behavior of the various electrical phenomena under 
different conditions, in order that we may accurately 
determine its destination, physical action, and physio¬ 
logical effects. 

Currents of different potentials perform differently in 
their passage through the tissues. Static currents of 
high potential are universally diffused through the body 
when administered to a patient insulated and placed in 
direct connection from one side of the source of energy 
through an electrode or other connection coming in con¬ 
tact with an electrode placed somewhere upon the surface 
of the body, in accord with the law that such currents seek 
to immediately surround instead of occupy a conducting 
medium in a state of charge. They pass to the surface 
by the tracks of relatively least resistance and in nearly 
straight lines through substances having but slight \aiia 
lion in resistance, as do the relatively homogeneous ti> 
sues of the human body. Currents of low potential, on 
the other hand, do not seem to enter the tissues at all 
w hen connected with but one pole of a source of electrical 
eDor gy. When such currents as those derived from the 
continuous-current battery pass between the two poles, 


(C) Jeff Behary 2019 


144 






128 


HIGH-POTENTIAL CURRENTS 


the current is diff used into the tissues laterally, as a slug 
gish stream coursing through a flat low land. 

Two essential properties of all electrical currents af¬ 
fecting their action are the voltage (E. M. F.) or potential 
and amperage (quantity). 

Currents of great potential and large quantity cauterize 
the tissues and destroy life by shock, overwhelming the 
cardiac or respiratory centers or by processes of dis- 
association of normal arrangements or conversion into 
other combinations. 

Currents of very large amperage and relatively low 
potential are also capable of producing the same effects. 
These effects are also produced by currents of relatively 
small though not infinitesimal amperage , but having ex¬ 
tremely great voltage or potential. When, however, the 
amperage of a current is so small as 1-5000 to 1-2000 
of an ampere, the voltage or potential may be in millions 
and produce no dangerous effect. The latter are the cur- 
ients of high potential without reference to frequency 
Inch aie ot great value theraj^eutically because they are 
capable of gieat diffusion mechanically, inducing activity 

] i imiti\ e cells and of the structures of which thev form 
a part. 

frequency of oscillation or alternation, it has been 
UV> 11 ^ and others, renders currents of relatively 

f e am P er age and high potential not dangerous to life. 

^ S sccms 1° be demonstrated to be due to the fact that 
currents are, owing to great frequency, forced to 

... >%< r ^‘ <k surface of the body, or are widely dispersed 
without altering the superficial structures. 
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Cauterant effects of high-potential current* 129 
duced by discharges derived from a source ( V Pr °' 
large amperage when brought near the surfac! 
successive discharges of smaller amperage n ” 7 
area. This effect is produced by bringing the effT **“* 
brush-discharge from sources of high potent; i® 6 ”' 6 ° r 

rr? •?tr 

ficient time m one position. The destm„t; ,. l ' 
cauterant effects of these modalities are of tktivelv 
little therapeutic value except possibly when it is sought 
to destroy Joca infection, a neoplasm, chondylomata o 
other superficial abnormal process. 

Electrolytic action is produced to varying extents bv all 
electrical modalities, except possibly those in which the 
tissues are subjected to the action of currents of but one 

polarity, as the static wave-current and currents which do 

not pass into the bodv. 

•/ 

11 ith the currents of larger amperage, however, elec¬ 
trolysis is most potent and of great value for producing 
therapeutic results which are sought from such cur- 
ijiu gieat caution against the reckless employment 
ni k uts of large quantity must be exercised. In the 
fcutrnent ol conditions in which it is sought to improve 
metabolism and increase the activity of organic functions, 

^ llc nts ^bicli produce ionic alteration without reference 
< onsequence or selections, as do currents of larger am- 
I rage, must be employed with caution. 

^ - Cl t(rphoresis, as produced by currents of high poten- 
t a ’ * s a su bject upon which relatively little has been con- 
m If bas been demonstrated, however, by Bishop, 
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Burch, and others, that it is possible to introduce by sueh 
currents chemical agents such as iodine into the tissues. 

General diffusion of a current requires that it be of 
fairly high potential and administered to a body or 
capacity insulated and connected to one side or pole of a 
source of electrical energy. Under these conditions the 
current should be of relatively small amperage, as are the 
static currents; or possessed of a high rate of oscilla¬ 
tion or periodicity, when from a source of greater amper¬ 
age. Two currents of otherwise distinctly different char¬ 
acteristics—the static wave current and the d'Arsonval 
current, as administered to the patient insulated upon the 
insulated platform or the cushion of the auto-condensation 
couch, from a directional source, are distinctly one pole 
pulsatory currents. 

In the case of the former, the static wave current, the 
electrons are diffused. Attracted to escape to the opposite 
polarity in all directions, they pass under the pressure 
of high potential from the electrode in contact with the 
surface to immediately surround the body of the patient 
Fi^. 44 j. The current takes this course in fulfillment 

° T,lfl natural law which currents pass by the shortest 
ut< and best conductor. The human body is practically 
a noimal salt, solution; a good conductor; while the skin 
is a very poor conductor. 

' l sonval current is administered by the 

wa re ferred to, conditions are the same as with the 
chai- < nirent '’ * n insulation and a unidirectional 

r<1 . . <F VV ^ len ^ rom a directional source; but the cur- 

respects are 

xreaf ' rsonva l current is of much lower potential, and 
am jk iage than the static current, and though 
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derived from a high frequency apparatn. • 
conditions described, converted into i UD<ler the 

periodicity. The current entering the bodyTJ e * “J 


M 

•■A 1 i',i i 


PlG - 44. Show 


if Of 


the Passage of the Static Wave Current Through the 
Tissues. 


h : * ls high potential as the static current, would paj$s 
UikJ 1 ^ insulating cushion by the shortest route, 

tlu characteristic conditions, however, the current 
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passes throii^Ii the body and is to a degree diffuse^ 
The greater condensation, however, must be present. i n 
the tissues nearest the condenser plate beneath the 
cushion, as indicated in Fig. 16. In both cases the our 
rent is practically unipolar, surging in and out of th 
patient. 

The static wave current, ow ing to the small amperage 
with a slow rate of periodicity, produces deep mechanical 
effects upon the cells, with a small degree of heat pro¬ 
duction. With the d’Arsonval current on the other hand 
the periodicity is so great, that the action is largely one 
of heat production, though the evidence of increased elim 
matron of the products of poor metabolism are found Imre 
as with the wave current, by the increased elimination of 
solids with the urine and other evidences including im¬ 
proved nutrition and changes in the blood. In the case 
of the static wave current of low periodicity, the tissues 
eneath the electrode are thrown into active responsive 

• ° t n raC 10 “’ " hereas ’ Wltl > tlle d’Arsonval current admin- 
as escnbed ’ 110 eyi <lent tissue response is induced, 
p. J* ™ rrents > differing in quality and effect well 
uAiate and demonstrate the relative effects of varving 

icitv dU o- tUe Taryi “ S effeCts of hi « h ; >nd low period- 
stated 'h 6 P ettS * fl> b<>lb <d * bese modalities as previously 
metabolism. 11 remarkable influe nee upon local and general 

erence t <b . ffc ’ ence effect is also observed with ref- 
The* u .v 11 * n ^ uence u P an blood pressure or tension, 
cxeentii lllIt Ilt * s disposed to raise arterial tension, 

current 7^ imUac08 > wl,ereas the d’Arsonval 

How thi« ' <>0< P rossui *e with but rare exceptions. 

• action takes place is difficult to explain; prob- 
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a l,!v. however, by heat production or s „ me . ' 

cnee upon the vaso motor centers and the ,n8u ' 

the arterioles. 1,,s< "lature of 

Muscular contraction is induced by all electrical 

7 ,S ;"; >se ;; f high P eri °<K<*y and high frequency 

when apphed to the motor points or directly over th 
spinal centers, by direct or reflex stimulation of a nerv! 
trunk, or the end neurons. 

Contraction of cell protoplasm by electrical currents 
without- reference to the nervous system has been un 
questionably demonstrated, as all recent text books on 
physiology attest. All currents however, except the high 
potential currents, must be applied directly to the cell 
to produce responses except through the nervous mechan¬ 
ism. In other words, it is not possible by the Faradic 
or induced current to induce such contraction of the 
musculature through the skin. This however, is not the 
case with the static current which by a remarkable poten¬ 
tial penetrates, overcomes the resistance of the skin, and 
acts upon the cells with great energy. The high potential 
static modalities induce diffuse contraction wherever ap¬ 
plied, without reference to motor points. The contraction 
so Educed is painless, except when the muscles are in a 
state of tension or when applied over an indurated tissue. 

* aie niust be exercised in the administration 1 of the static 
" ave current in carrying out this important principle of 
^lieving or removing tissue infiltration or muscular 
spasm, not to overstimulate or fatigue the tissues. This 
ls Elected, and with best results, by regulating the length 
'lie spark-gap that no muscular spasm will be produced 
‘ Ul, l by n<>t making the seance too long. A rate of spark 

harge of 120 to 300 per minute for 20 minutes gives 
’l" best average of results. 
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On the other hand, the low potential current* when app]^ 
to the skin, produce a painful stinging sensation stimu 
lating muscular contraction by end nerve irritation and 
requiring, to produce a profound muscular contraction 
that the current be applied directly to the motor points-! 
places where the nerves come very near the surface of 
the body. 

The effleure as emitted from the brush-discharge 
sprays, and vacuum electrodes are distinctly irritating 
to the surface and produce a rubefacient condition and 
their consequent action upon deeper structures is at’least 
in part due to reflex stimulation. 

Local oxidation and other germicidal action due to the 
affinity of 0 3 (ozone) for the organic tissues is another 
action which is exerted beneficially upon abnormal tis¬ 
sues and the germs present when exposed to the applica- 
tmns of the effleuve of the high-potential discharges due 
to he decomposition of the atmosphere and the products 
evolved from the mingling 0 f the positive and negative 
t ei rons in proximity to the tissues with the production 
i• " n *’ **troiis acid (NO,,), water, and other combina- 

„ ° ess * m 'Portance. The characteristic chemical 

iT1D . . '* rf '° f a character which is but moderately irritat- 
va , j K ‘ P r °duction of H 2 N 0 4 by the combination of 
as not t "kich is produced in such small particles 

are not t Seri0Usly affect the tissues if the administrations 
are not too prolonged. 

potential (lctl0n induced by the discharges of high 

Sir fr ° m Vari ° US (1) Protoplasmic 

passes. (o\ 1S produeed in the tissues by the current as it 

the action of " ! 1IH ‘ 1 ' ficlal Jnteilse vibration is exerted by 
16 discharges upon the patient, insulated 
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b„t in the presence of oppositely charged ... 

,3) the intervening skin, which is a relativ , **’ an< ’ 

doctor, offers resistance, and the current T P °' >r con - 
to a medium of good conduction. The ,. ff 'T** bey ° n0 
both the skin and underlying tissues inf * * TQ t0 Het 
tion synchronous with the impulses of h, • / f Vlt,ra ‘ 

—— *• «* »r.o B .p P d,,“ g °'^^"“f“« 

The difference is marked between the skin an i Pat,0n - 
membrane the resistance being much less wit* 1 

local vibration is most m JZ as n ^ 
the^ conductive discharges at the place of contact X tie 
metal electrode usually employed during the administra 
tions of the static induced and static wave-currents and 
also with the conductive feature of currents derived Vrom 
the vacuum tubes connected directly with the static ma- 
< ime without the intervention of a step-up transformer 
or resonator. The effects of sensible pulsation are not so 
energetically produced by any other electrical apparatus 
by the currents of the static machine. 

Polarization is one of the most difficult of the physical 
^ J n ' f s ro demonstrate. It has been shown, however, 
physiologists that electrical currents in their passage 
hi nigh the tissues induce cell protoplasm to take spher¬ 
ical forms. All are familiar with the physical demonstra- 
11 )n that, magnetism and electrical discharges induce 
m o\able P ar ticles of matter to arrange themselves into 
ninns symmetrical forms. These actions signify an in- 
n 11(1 e of electrical force by Which mechanical effects are 

exerted. 

ionization. The demonstration by Thomson that the 
* *'■ Sl h r, ‘ of an electrical current is the passage of sub- 
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stantial electrons is certain to place new conaf 
upon the probable actions of tlie currents upon tin 'V’^ 10118 
The physiological effects of the various high-IT** 1 *? 4 
modalities derived from static machines and coiL^ 
bj direct connection or with intervening resonatr"^ 
step-up transformers placed in the circuit are !* 'T* 0r 

■based upon the same general principles excen/TT 1 ' 0 ^ 
to individual peculiarities, and have therefore he dUe 
bed with reference to their characteristics as condu ce' 
disruptive, and convective discharges, with add , ’ 

ence to the various sources and the varyiii" eondir 
the modalities. The effects produced by These el^ °! 
discharges are variable with the different modi Hr 

**" I. -to preceding cCc^ “ 

< 
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CHAPTER IX 

GENERAL PRINCIPLES GOVERNING THE THERAPEITTm 

O, HroH-POTEHTUL ‘ m ”‘- 

Th. con.ider.tion ,b, phy „ ologic>| 
lined in the foregoing chapters, surest* n ° ut ' 

scope of clinical application for the hieh-n t ' f ^ TOde 
ties. It has been observed that these currents' 
three distinct characteristics of action, as follows • mT 

characteristic actions of electricity; ( 2 ) other 

effects associated with muscular and cell contrJt 
and vibration; (3) chemical or antiseptic effects 

acteristic of the convective and vacuum-tube discharges- 
< tih 1 ( 4 ) the thermic effects. ’ 

j*r. r rr T * re ,o a * ect ,he d “i» r *»»«»«(tb. 

l" . d pr<,d ““ ” «“"»> •*», it is necessary either 
! 6 CUrrent administe red be applied to the patient 
, “ . msuIated - a ° d from one side of the source of 
• or by some other method by which 

l ( ^ ^ Je demonstrated to be diffused throughout the 

^ L 11 ave ~ c urrent, administered as it is from one side of 

wh' lnaC ^^ ne ^ le P a ^ en ^ insulated, induces discharges 
s ^ di\erge from the surface of contact to the whole 

bod aCG passing through the tissues of the 

hi every direction, thereby producing a general 
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electrification. It is in this manner that the influences 0 f 
electricity per se are brought to bear upon the cell struc¬ 
tures throughout the whole economy. While the action 
upon the cell is largely conjectured, it is clinically demon¬ 
strated from this method of administration that metab¬ 
olism is increased and a general feeling of well-being 
induced. It is also clinically shown that patients not 
affected with organic lesions when receiving courses of 
treatment, have the normal functions of the system 
restored. This is evidenced by the markedly increased 
elimination and secretion, increased body weight, and a 
gradual restoration to normal proportions of the elements 
of the blood. These clinical observations indicate that a 
general increase of cell activity with restoration of their 
normal action is induced. ^ When it is observed that this 
may take place regardless of a regulation of exercise and 
habit, it would seem that these administrations to patients 
whose habits and vocations are sedentary, take the place 
in a measure of physical exercise, probably due to the in¬ 
duced activity of the cell, which tends to preserve a 
balance in the economy furnishing a valuable means of 
eliminating effete end products and forcing tissue com¬ 
bustion. \\ hen employed, however, in conjunction with 
exercise, greater benefit may be derived. These observa¬ 
tions therefore suggest that the person in a relative con- 
tion of health, but following a sedentary life, can be 
, ath benefited by the regular employment of such ad- 

take ^ ra ^° nS * ^ ^ le ^ ie ^ ess invalid who is unable to 
ture . f r lse ’ ^bey are invaluable in that they induce na- 
Jc active performances of her normal functions. 
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and relaxations of the cell, and at the same time, with each 
recurrent oscillation, disposing the whole organism to 
state of general tissue activity. 

The administration of currents of high potential which 
flow between the terminals of the two opposite polarities 
certainly pass in narrow lines through the tissues to com¬ 
plete the circuit. The greater the potential or voltage of 
the current, the more direct will be these lines of passage 
between the two opposite polarities. The passage is com¬ 
parable to a stream of water passing down a hillside or 
through a sandy plain. In one case, the channel will be 
very narrow and straight and only to a small degree 
saturate the banks, while the same stream, passing across 
a nearly level plain, will be tortuous and largely absorbed 
during its passage. This comparison would serve to in¬ 
dicate the different methods of passage of currents of 
ki^h potential in comparison with the continuous current 
of low potential which is known to spread out through the 
duimg it> passage. One other observation in re¬ 
lation to these two types of current should be made, and 
that the current of low potential is disposed always 
i, ' ° W ^ ie tlac ‘k s of best conduction, as the muscles or 

not *j ss ^ s °f the body, while the currents of liigh- 
Ti 1 placement-currents, pass across and through 

8toaight°Hi^ ell Th VaryIng resistance in comparatively 
na.ss'itKr ’ U neater the quantity of the current 
action upon Wlil be The ionization or electrolytic 

of hi<rh * SST1 cs, except of high potential currents 

duce no Whlch have ** en demonstrated to pr^ 

iectrolyg, s , but thermic effects. 
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The mechanical effects of high-potential eurr,.„u 
b,. deemed of great importance from the ttienaneuf... • 
of view, and may be exerted either directly or reflexlv ^ 
cording to the modality employed. The direct effector 
these currents are derived from the conductive dis 
charges, producing distinct muscular contraction and vi 
bration, and undoubted contraction of cell protoplasm 
from their application. These effects from the conduct 
ive discharges are very largely local, being transmitted 
from the surface to a depth relative to the amplitude or 
potential of delivery of the current, which is varied by 
changing the length of the spark-gap. 

Ihe term potential of delivery is one which the author 
has adopted to express a condition of electrical discharges 
which should be defined, and for which there is no term in 
common use to designate. By it is meant the amplitude 
or spark length possible to deliver under the conditions 
of a circuit from a discharging electrode to the site of 
application. The potential of delivery will depend upon 
the length of the spark between the rods of the 
condensers, plus the potential added by a step-up 
transformer; the length of an effleuve of a convective 
character; or the length of spark-gap or the amplitude of 
the conductive discharges which are measured by the 
spark-gap. The size of the Leyden jars in the circuit of 
the current also varies the possibilities of the amplitude. 

1 he necessity for the employment of the term potential of 
delivery arises from the confusion that exists at this time 
w ith reference to the action of high-frequency and pulsa- 
tory currents. Too little attention has been paid to 
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the fact that when rapid interruptions are made in tb e 
circuit of a current pulsatory or oscillatory, that the 
periodicity is at the expense of the spark length possible 
if a brake is made in the circuit. Potential of discharge 
is shortened to produce a high rate. The spark discharg¬ 
ing between the jars ol the resonator of a high-frequency 
apparatus will be relative in rate to the length of the 
spark discharging, other things being equal. The length 
of a spark discharged from an electrode connected 
with the circuit will represent the potential of delivery. 
In other words, when administering a spark from a 
solenoid or Telsa coil or a combination of the two in con¬ 
nection with the outer coating of the two condensers of a 
static machine, a spark will be delivered relative to the 
length of the spark-gap, and of a rate of discharge in¬ 
creasing as the spark length is diminished or the rate 
of revolution of the plates of the machine is increased, 
plus an increase of potential developed in the solenoid. 
It will be seen, then, that the rate of interruption is 
increased at the expense of the potential of delivery. 
M hen, therefore, the fact is recognized that the intensity 
and the depth of perturbatory effect of a discharge de¬ 
pend upon its potential of delivery , and not upon the fre¬ 
quency of interruption, other things being equal, the im¬ 
portance of the designation and differential relations of 
potential and the rate of interruption can but be appre¬ 
ciated. The rate of interruption bears the same relation 
of inverse ratio to the potential of delivery in electro- 
herapeutics as speed does to power in mechanics. I® 
the consideration of the mechanical effects of the elec* 
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trio.il discharges conductive, disruptive or ^ 

the importance of the bearing of these consider^ n^ 1 '' 6 ’ 
be easily appreciated. The mechanical effect , / ° Ca ° 
rents of high frequency except when painful in eh “ 
as are the sparks, or effleuve, and the possible r raCt<?r ’ 
the cell due to the intluenee of the pas^^S 

current as cohered, are otherwise practically nil £ 
other words the currents of very high rates of intern, " 
tmn-pulsatory or oscillatory-are deficient in amplt 
ude, do not produce muscular contraction, and are abso- 
1 ' , \ painless during administration. With them the 
potential of delivery is very small. The mechanical 
effects of such currents are therefore insignificant or of 
no value. The following conclusions as to the actions of 
high-potential discharges constitute a basis for their 
mechanical employment in therapeutics. 

(1) Cut tents derived from the static machine have 
striking characteristics producing mechanical effects 
upon the tissues diffused, penetrating and painless, 
peculiar to these currents. When carried to the point of 
inducing tetanus, or when administered over inflam¬ 
matory areas, their action may also become painful. 

(-) Secondary mechanical effects are undoubtedly pro¬ 
duced upon the tissues, which give tone to the muscular 
stiuctures, and others probably of polarization. 

(d) Muscle and tissue contractions are produced by all 
disruptive and convective discharges relative to their in¬ 
tensity or irritating characteristics, and varying in pene¬ 
tration with the potential of delivery of the discharges, 
°ther things being equal. 
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fortnble condition, without pain. On the foil* • U5 

ing it was with difficulty that he could return iT,? m0rD ' 
requiring assistance to get on and off the ea ° ° ,°® 0e ’ 

. 

no vestige of pain or suffering and confirm* i th 

of his treatments for three days, when the recoverT^ 
complete. Similar remits have occurred in other'caTes 
m which, with the use of the positive current, uniform ! 
sedative results are obtained. It is the local action, espe 
eially m the treatment of inflammatory processes, where 
the polarity plays such an important part. It would also 
seem, and, so long experience has taught the writer that 
the positive electrons exert a more favorable influence 
upon the general metabolism. Comparisons, however, 
o the two polarities have not been made as to the consti¬ 
tutional effects of the current, as the negative has been 
mt httle used m these conditions. From the positive, 
owe\ er, are always obtained desirable, sedative, and 
] meting effects which seem to indicate its employment, if 
not its choice, to the exclusion of the negative, for favor- 
obh affecting the nutritive processes of metabolism. 

^ le a Pptication of the brush-discharge, with the patient 
connected to the negative side of the Holtz machine, is 
distinctly soothing to a painful and inflamed condition, 
as may be easily demonstrated. When a connection is 
made directly to the positive side, however, the effect is 
distinctly irritating. This is not only the effect at the 
time of an administration, but the writer has been con- 
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vinced after a series of experiments that an 

with the patient attached to the positive side ^ n , ,0n 

lowed by a recurrence of the symptoms a short tim 10 

the close of the administration, whereas, when the • ° 

tion is made with the patient connected to the a ^^ Ca ~ 
side of the machine, the effects are soothing am] 
and the relief of the inflammatory process from a pr^ 6 
administration is prolonged, tending to the recover" 31 ** 
the condition. This unquestioned ideal action in co^ ” 
tion with the administration of the brush-dischTrZ 
proves clinically the certain indication for the choice f 
the connection of the patient with the negative pole dur- 
mg’ this form of administration. 

WUh the vacuum lubes applied directly to the surface 
the patient, the choice of polarity is to some extent an 
open question, but from recent results it seems to have 
been demonstrated that the connection made to the posi- 

m'em 1 n° ^ H ° ItZ machine is the choice for the treat- 
,0 J, ? inflammatory conditions, where it is sought 

w , n a ;’ he ' nduratl0n and restore an active metabolism, 
condit" eiD i lea ^ ons are for the treatment of local septic 
sunerfi • lowe 'er, or where germs are present in the 
face of lsSues > the greater chemical action at the sur- 
wonlri ; a- ^ aSS w ^ en conil ected with the negative side 
ment <!f" "1^ the connecti °n with that side for the treat- 
state that tl ' C ° nd ' dons ' this connection it is well to 
with a <r T . f muscu ^ ar contractions are induced 

spark-gap 1 ^ m ° le ener £> T the same length of 

positive sirL* vacuum tu ^ e is connected with the 

e o the Holtz machine, than with the negative. 
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a,,d 3,80 that *"**» energy is exerted 

leading-in wire in the electrode. there is a 

These effects suggest an important consideration , 
actions of the electrons in their passage but 1 the 

ment of doubt from the fact that «.u I’ , leave an ele- 

is employed there is a passage by inductioiTth^ 

the wave-current the passage of the current J“' 

and fro is of positive electrons. I n one iw ^ 40 

consideration is givenV entirely to the one polariWs ? 

affects the surface during its escape, whereas, in the ler 

instance, the oppose .polarity produces the greater 
of sedative effect. '"sgree 

The explanation of these two opposite effects from dif¬ 
ferent polarities is difficult to reconcile, and ret from 
clinical expenence, which is the best proof, the' truth is 
demonstrated in every instance where a careful study of 
the relative effects is made. So much of the action of 
these electrons upon the tissues is still unexplained, that 
e comical results obtained may lead to final conclusions 
clear up or explain many of these actions. 
lie ex P lan ation of the differences of these effects must 
made, not from effects of the passage of the current, 
ut probably from the irritating action of the positive 
sc arges of the brush-discharge upon the end-organs, 
hich is easily demonstrated by any observer. 

The polar effects of the d’Arsonval current as admin- 
re<l w ^ r h auto condensation have not been generally 
a Ppreciated. This current when administered from a 
UDl Pdar source, i. e., with an arrangement which will 
with the length of the spark-gap, and other ad- 
J istment of the source of the current charging the reson- 
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cover a distinct differentiation. It w jn h 
appreciated that most diseases arise from 6 
inactivities associated with Aypercemia, passive oTS* 1 
and congestive processes induced by irritants whirl ' V6 ’ 
pear in the form of germs, the products of auto-infection 
results of poor metabolism, or as the effects of trauma 
tism. These conditions as stated are associated either 
w.th a degree of sluggish activity or with a condition of 
induration associatedwith local stasis. 

In nature’s method of walling off processes of infec¬ 
tion, stasis is established and serves a valuable purpose 
vlien infection is present. The same induration which is 
nature’s wall of safety against the spread of infection is 
the greatest obstacle to recovery in other inflammatory 
affections. To relieve these conditions of local stasis or 
induration, which interfere with the restoration of nor¬ 
mal circulation and ultimate absolute restitution, some 
energetic means is required. If the affected area is super¬ 
ficial, the application of a mechanical means will act as a 
v is-a-ter go, overcoming the induration, softening the tis¬ 
sues, and thereby restoring circulation and permitting the 
elimination of accumulated infiltration, and other prod¬ 
ucts of an inflammation. It can but appeal to the mind of 
tfie intelligent reader that such a procedure is indicated 
before a normal restoration can follow. 

Induration promptly follows trauma, as a sprain, 
bbe blood rapidly accumulates, and the tissues become 
bard, swollen, and indurated, with the ultimate establish¬ 
ment of what will become a chronic stiffening and impair¬ 
ment of the functions of the part. Thus, in consequence 
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of a shock sustained by the exposed tissues, dilatation of 
the capillaries and blood vessels, with the determination 
of an excessive quantity oi blood to the part, becomes the 
first step towards the establishment of a chronic process 
Nature has provided an increased blood-supplv whenever 
an accident occurs in the tissues and repair is necessary. 
Under physiological conditions without the production of 
shock or severe injury, a compensatory supply of blood 
enlarges and develops the part, wl?ich is called into most 
energetic action; but if an accident occurs which results 
in an excessive supply for which there is not a corre¬ 
sponding demand, as above stated, swelling and indura¬ 
tion result. For the removal of such a condition no 
compensatory action is provided, and local stasis, which 
will become a chronic inflammatory process, is established. 
The application of mechanical measures for the relief of 
local stasis, as it occurs either in association with trauma 
or infective processes, may be followed by prompt restora¬ 
tion. When, however, induration walls off cavities of in¬ 
fection where considerable pus is already present, to re¬ 
move the induration would be to extend the infection. 

While the application of other mechanical measures to 
conditions of stasis will induce circulatory drainage to a 
certain degree and re-establish to some extent the normal 
processes, their action is far less satisfactory than the ap¬ 
plication of the high-potential electrical currents; (1) b®* 
cause they do not produce contraction of the tissues to 
the extent that it is produced by an electrical current; 
(2) because the contraction induced by an external me¬ 
chanical stimulus, not electrical, has not the same tend- 
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onoy to preserve a prolonged state of contr, *• 101 

because the penetrating effect and diffuse I! (3) 
mechanical applications referred to • Ulon of the 

envelop and include all of the strnctures^ht ^ ‘° 
(4) their application is generally too painful • d ’ aDd 

The modus operandi of the high-potential electrical ap 
plications of moderate rates of interruption as i 
to the treatment of acute congestion, is to stimulate fte 
tissues to contraction, alternating with periods of relaxa 
tion. The induction of contraction, interrupted at inter 
vals not too frequent, reduces a process of inflammation 
to normal. The flow of blood in the parts is thus restored 
and the activities of the lymphatics and end-organs which 
under pressure were in condition of stasis are restored. 

It will be readily appreciated when an electrical stimu¬ 
lus is administered in the manner described, before much 
I'tis has formed in a commencing abscess, as of tonsilitis, 
felon, or carbuncle, it will overcome the local stasis, and at 

the same time increase the local leucocytosis and, causing 
Lu<>le activity locally of the phagocytes, will carry away* 
the foci of infection and relieve a condition which would 
otherwise be followed by a painful process. This is un¬ 
doubtedly the method of action, under a systematic ap¬ 
plication of the proper high-potential modalities to acute 
] nflammatory processes. 

fn cases of mechanical injury , in which no foci of 
faction are present, but a condition of injury to the soft 
Parts, the effect of relieving the local congestion is all 
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that is required to relieve a process, which, if treated h 
other methods, will generally become chronic and be f 0 f 
lowed by months or years of suffering and inconvenien "*' 
When it is generally recognized that mechanical action^* 
necessary to restore the normal circulation to an inflamed 
tissue; that its employment is the step of first importanc 
for the relief of a non-infective or the early stage of an 
infected process; and that the action of high-potential 
discharges of low rates of interruption, which produce 
the effects of muscular and tissue contraction, are indi¬ 
cated, uncured non-infective, chronic inflammatory con¬ 
ditions will be rarely encountered. 

In chronic conditions in which the early application of 
proper treatment has been delayed, the relief, while gen¬ 
erally certain if persevered in, is not prompt because the 
Products of inflammation have become more or less organ¬ 
ized, and deposits of fibrin, and round-cell infiltration, 
and other products of inflammation, have become so ex¬ 
tensive in the area that for their elimination a longer time 
will be required. Furthermore, when anchylosis is pres¬ 
ent, except in the superficial regions, little can be ex¬ 
pected from the high-potential treatment unless the ad- 
hesions are first broken up, after which no means offer 
greater promise for subsequent relief and cure of chronic 
nt a flections than the various applications of the high¬ 
er currents and other modalities. In these cases, 

ist^^^ s ^ a ^ e sparks and wave-current admin- 

in Q f) Q< ] Wl ^ 1 3 Ver ^ s P ar kgap are requisite, because, 
... over come the chronic induration, very pene- 

S effects, are required. In the author’s experience, 
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fow joint affections where anchylosis or ero sin 
occurred and no active germ process is present ,! ” 0t 
to respond to the systematic administration ’ 0 T 
potential electricity. In enlarged or congested J !'f’ 
conditions resulting from poor metabolism or h ^ 
ence in the tissues of effete materials =„k *. ° Pres ' 

have not been eliminated, these high-potentiaTT* 
are as a rule effective. urrents 

It is a recognized fact with those who are familiar with 
the uses of these modalities, that in glandular conditions 
where hyperplasia or some organic destruction has notal’ 
ready taken place, it is possible by the mechanical action 
of these currents to restore in whole, or part, normal con¬ 
ditions, and that in eases in which an organic process of 
a slow inflammatory character is in progress, it is often 
possible to abate it, allay its progress, and remove the 
inflammatory exudates that are present, thereby largely 
improving' the local conditions. This is notably true in 
prostatitis. In hypertrophic cirrhosis of the liver, chronic 
diffuse nephritis, chronic parenchymatous nephritis, in 
the early stages, and also in affections of the spleen, pan- 
cr eas, and other glands of the body, the principles enun¬ 
ciated indicate their employment, and results obtained 
have demonstrated their utility. 

Votential of delivery, in all cases, must be relative 
t° the depth at which the lesion is seated, or the volume 
the structure affected, and the results of their adminis¬ 
tration will depend upon the possibility of transmitting 
le Metrical vibration and tissue contraction to the re- 
J te,st part of the affected organ or region. This will de- 
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mand in many cases the administration of verv 
sparks, or the use of a very long spark-gap i n con 
with the conductive discharges. The modalities 
partake of these qualities, producing muscular and t* ^ 
contraction, are the currents controlled to low rates ^ 6 
interruption, as the static wave-current and the f 
induced current, and the stimulating reflex effect* 
the direct sparks from the static machine and to° 
lesser degree the high-potential sparks from the res ^ 
nator, or solenoid in connection with coil or static 
machine. The vacuum tubes, when employed in connec¬ 
tion with the static machine, also produce distinct vi¬ 
bratory action and contraction, whereas, from coil sources 
the only effects ot tissue contraction produced are those 
which are induced by the irritating effects of the dis¬ 
charges with the production of reflex contraction, without 
the distinct vibratory influence. It will be seen, therefore, 
that foi the treatment of inflammatory conditions in 
which the intent of the administration is to produce cir¬ 
culatory drainage and local elimination, it is best stimu¬ 
lated by the induction of tissue contraction and local vi- 
ration, which are effected most energetically with the 

urrents of lower rates of interruption and high poten¬ 
tial. 

. ^°° muc *k emphasis cannot be put upon the value of 
e mechanical effects of high-potential electricity, 
g e ^ eon generally ignored by writers in the past. 

beeif rational em Vloyment of these modalities it has 
^ eady demonstrated that numerous chronic condi- 
an be alleviated and the normal local circulation 
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failed. en other moang ktp 

The treatment of infectious diseases w v , 
currents must be managed from an entirely Jf P ° tenti *> 
of new than the treatment of other Jo ffw ' nt Point 
tions. The abscess has been opened wh^T 3 * 017 COndi ' 
present and treatment confined to t l Huetua tion was 
farored the development of the n„s J " Se ° f means that 

,o . lead" „ „„ tlc 

cently a crucial incision and the in ie f- SIor e re- 

has been employed to abort a boil or carbtm ?**** Mid 
process and not always successful. Since J , 
tions of Metchnikoff, Wright ^monstra- 

b r ■~ > ” 1 1 w « ■» *>» ■-**«. >. «b.« 

hiffh w * he P Iolon ged application of heat at 

taf ^ COnDecti011 with other counter irri- 
creaspJ*- 10 , P r °duce locally an intense hyperemia, in- 
111 t 6 issues Evolved, by increasing the blood 

this V - a - 1 * eIatlVely lar S er number of phagocytes. It is 
0 * . ^ lru: iple hieh is taken advantage of in the treatment 

i/e ^igh potential currents. 

(:nrr J °^ S Educing hyperemia with the high potential 
vac are ^ those which act superficially, as the 
Um ^ u ^ )es or effleuves—discharges which on account 
infli Uai * lrr * tat ing or stinging character induce a liberal 
< urr * ^ into the tissues; and (2) the high potential 
11 1 of high frequency or high periodicity and fairly 
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large amperage, which, when passed directly through ^ 
infected tissue, induces a degree of heat in the interp 0 ] ar 
tissues. Naturally wheu a tissue is heated blood flows 
in through the dilated capillaries to maintain a uniform^ 
normal temperature. By this means a continued passage 
for from ten to twenty minutes of a direct (['Arsonval 
current through the infected tissues is capable of inducing 
a marked hyperemia in the parts intervening between the 
surfaces to which the two electrodes are applied, thereby 
effecting even in the deeper structures a heating of the 
tissues which will persist for some time after discontinu¬ 
ance of the administration. These and the application of 
radiant light and heat which penetrates deeply into the 
tissues with a conversion of the radiant energy into heat 
units, are the two most important means of inducing deep 
hyperemia 

The Roentgen ray must he considered here in connec¬ 
tion with the treatment of infection, though but a product 
of the high potential currents. Its characteristics are 
such that, its influence upon germ life is most remarkable, 
seemingly sterilizing, not destroying the germs in the field 
of infection, when the dose is large enough or when, ad¬ 
ministered intermittently for a long enough period of time. 
In the active processes, as those of streptococcic or 
staphylococcic infection, the dose should always be a mas- 
si\e one; i. e., it should be applied for a longer time if 
a moderate radiation is employed, or otherwise for a 
relatively shorter time. In the terms of Sahoraud, a ful 1 
Sahoraud dose should be applied directly to a carbuncle 
<>r abscess, or a twenty to forty minute application of the 
usual x-ray dose, that is used for the treatment of epith- 
lionia, on alternate days of ten minutes each. The i° 
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hihitory effect of suob a .lose of x-ravs is 
its action upon germ life. It should be foil re ™ a ? kabl * in 
to twenty-four hours by an energetic use ..." “ U ' e,ve 

and heat, and high frequency currents-suflL !'!.'? 1 Ught 
tain a profound hyperemia in the infected tissue 
procedure is usually effective in aborting , i," , " Ch 
cess when the opsonic index is normal T n ti PU * pro ‘ 
or tubercular adenitis, a similar routine may Vmw“h 
with the persistent use of the high frequent current and 
radiant light and heat, following a prolong^ doTof the 
x-ray, until the process is entirely arrested. It should 
always be borne in mind that radiant light and heat and 
the high frequency currents likewise have an inhibitory 

increase the per¬ 
centage of hemoglobin in the blood, and often with it the 
establishment of a higher opsonic index. 

The local antiseptic or germicidal action of the high 
potential discharges, either from effleuves or vacuum tubes, 
is limited to the action locally when kept up for consid¬ 
erable time. It is questionable whether the effects pene- 
tiarc deeply into the tissue. Added to these are the effects 
the higher frequencies of light, particularly the violet 
ai 'd ultra-violet associated with the emanations from these 
discharges. It has also been demonstrated that certain 
chemical substances as iodine and the essential oils are to 
ari ex tent taken up by the tissues through the medium of 
’i J c vacuum tube discharges. 

The production of an oxidizing agent so rich iu ozone, 
proximity with the germs, insures a certain amount of 
destructive action from that source. So also, the nitrous 
°vi<h*s which are derived from these discharges are anti- 
^■p'h- in action. It must be recognized, however, that the 
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action of those discharges is very superficial; f Gr 
charges from the tissues take place trom the most sn 
ficial points and are also produced in the intervals bet* 
the vacuum tubes and the tissues or in the spaces bet*** 
the surface and the electrodes employed in the adminis^ 1 
tion of the convective discharges. 

It cannot be presumed that any spark discharge tak 
place within the tissues of the patient, nor in any ease 
has it been demonstrated, that the chemical effects of the 
discharges are to a considerable extent conveyed beneath 
the surface except by the immediate effect of the action 
of these agents upon the blood in the most superficial 
capillaries. The extent of their actions show that so far 
as the effect upon the germs is concerned, the action is local 
and very limited. To effect anything like a therapeutic 
result upon the integument or a mucous surface the elec- 
trode, if a vacuum tube is employed, must be in close con¬ 
tact with the tissues. 

The radiant energy induced by the electrical discharges 
has an undoubted though mild effect upon some forms of 
germ life, probably equally as much as the ultra-violet 
ra^s of the solar or arc light spectrum. It is therefore 
possible in the treatment of superficial conditions and in 
piocesses in the cavities of the body, where the vacuum 
tube^ can be placed in close relation to congested or in¬ 
fected tissues, that a materially beneficial effect will be 
derhed from their action upon germ life. 

I lorn tlie above observation it will be appreciated that 
n- large range of indications exists for the employment of 
&h potential modalities in the treatment of all type® 
f | IUInal ’ ou - In subsequent chapters details will be given 
various applications to special conditions. 


(C) Jeff Behary 2019 


175 


CHAPTER iv 

THE HIGH POTENTIAL CURRENTS IN DIRE 

LA TORY SYSTEM THE CTHCD - 

Th i ke !ia.s probably been no advinp 
tics which w ill contribute more to Hr * in th « r apeu- 
the introduction of the high jnteJ- T* lon " evit ? than 

treatment of arterial sclerosis and iJ C ’ U ' rftDts in the 

statements are not recognized be th " That such 

profession is due to the f ac t L T^ ^ file our 
is looked upon as so technical ^at I 
unwilling to investigate the methods „f * 'T^ ““ is 
for this reason is ant to h i employing it, and 

The value of these cuSents iJ ^ ° f ito 
lished and the eagerness will, T'T !'^ " e11 estab ‘ 

investigating this bran^ *" 

oomnZ^Ztr W SeDeral,J ^^^‘the 

r-- 

under** , mdmtained 1,1 a s ^te of tension is certain to 
ence wit) < | " < lu ‘ Iatl " u "' vm g to the consequent interfer- 
<liti(>ns T 1(> drCUlatio11 an ^ me tabolisin under these con* 
t . t j. s _^ s ’ s demonstrated! in the degeneration that 
a sta , V lKv 111 Ion & muscles which are for a long time in 
the f* / ^ milscu * ar tension. The degeneration is first of 
tho ], U ? tIien of calcareous transition, in which 
ai T*rio' C ° a ^ S arteries are found in advanced 

* <d( iosis. Other factors, undoubtedly, as conditions 
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of malnutrition favor the degenerative process \ n 
arteries. Svphilis has also been shown to be a d 
of arterio-selerosis. The important study therefore '\< *** 
ing to the prevention and relief of arterio-selerosis 
management or prevention of hypertension. 

There are various influences which under normal 
ditions affect arterial tension. The athlete, as the yo^' 
man on the college rowing or football teams, or the 8 
fessional who trains to perform feats of strength and 
agility, maintains his muscular condition under such 
degree of exercise, that the heart's force must be increased 
to perform the extra work put upon it when the tension 
is relatively increased. Then, as in all cases of hyper¬ 
tension there is a coincident hypertrophy of the ventricles 
of the heart. Under extreme exercise the tension will 
increase from the normal 110 or 120 mm. to 130 or 140, 
or even loO at which after hypertrophy is developed, it 
^ill remain constant unless for some reason the abandon¬ 
ment of active pursuits permits a gradual lapse in the 
foite and tone of the heart muscles, due to a gradual 
atrophj with the dilatation persistent, which brings the 
h<ait into a state of incapacity or failing compensation, 
*' hen the blood pressure gradually falls far below the 
during the past year the writer has noted the 
I () * ^ young athletes under exercise ranging from 

V( 111 m ‘ above normal; and one young man, a 

u ^ student who had for three years worked 

of p,. s ° r< ^ ^■ eam of his college, after three weeks 
instance^ H blted a bI ° Qfl pressure of 150 mm. In another 
been an ^ youn ^ Physician who had previously 

found toy 1 ^ T a colle S e team , the blood pressure *** 
cl t 70 nun. indicating the ultimate sequelae 
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mCCLATORY SYSTEM W1 

,.f the injudicious extremes of exercise • 

may later lead sedentary lives Ti, f ’ m those > who 

hypertension are: (!) the 

channels, due either to the contraction or -l C,re “ !oto *V 
arterioles or congestion of the liver and i S , nOS,s of the 
which most of the blood must flow or foi*• ® throu gh 

volume or quantity of circulating ftX■ X'ZT *• 
created heart force induced by the demand 3 ^ 

*»- *-* «»”, a ' 

.motional cures; „ P (4) 

0 , 1 ,,, Jru„ rtfck pMnc, a contraction 

ss-rrr* °'*"—> - »> 

The associated pathological arterial conditions found 
present with hypertension, are probably in most cases the 
consequence and not the cause of hypertension. This view 
is now generally accepted, and though, for a long time, 
it had been the opinion of the profession that Bright’s 
disease was the cause of arterio-sclerosis, at present it is 
recognized to be the consequence. In parenchymatous 
nephritis and cirrhosis of the liver however, the circula¬ 
tion is obstructed bj the engorgement or subsequent 
<i trophy, producing a hypertension. 

In parenchymatous nephritis , the hypertension is com¬ 
pensatory and does not lead to arterio-sclerosis, and must 
under no circumstances be disturbed by lowering of blood 
pressure. 

1 he study of hypertension has in recent years been, 
greatly facilitated by the invention and introduction of 
Practical instruments for measurement, the most accurate 
<>f which are based upon the principle of restraining the 
circulation of the forearm by a band or girdle, made to 
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constrict the soft structures of the arm; the p re8ft ■ 
exerted upon the blood vessels causing the pulse to 4? ■ 
appear at the wrist. The pressure required to overcoj* 
the resistance against- the propelling force of the heart ' 
when constriction is made by an inflated rubber sack 
beneath the constricting band, is measured by the height 1 
of a column of mercury having a graduated scale and 
which is subjected under the arrangement to the same 1 
pressure that is exerted to restrain the circulation 
When pressure is released from the circuit, the mercury 
column falls gradually, when at a certain reading the 
pulse returns. The reading at the instant of return of 
a full normal pulse will indicate the force being exerted 
by the heart; or the relative arterial tension. 

Several types of sphygmomanometer have been manu¬ 
factured to meet these requirements for the purpose of 
measuring arterial tension, most of which are constructed 
upon the principle of the Riva-Rocci as described. The 
measurement is based upon a relative pressure exerted 
upon the column of mercury in circuit with the same 
pressure exerted upon the arteries of the patient and read 
in millimeters of mercury. There can be no question as 
the accuracy of those of the type described which are 
constructed to operate with a mercury column. Another 
d ppaiatus which is calibrated to read the same as a 
leiciiij column, is constructed on the principle of the J 
barometer and is very sensitive to variations 
are^n<y SUre * Those cons frmcted with coiled steel springs 
ehan<> - ^ ° rema ~* n accurate as under various climatic .■ 
ami ti " lt * 1 humidit y the icon is apt to become rusted, 

Thl spi ‘ iugs 1 * elaxed - m 

ti<>LL these instruments pf precision fo^^| 
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measuring arterial tension | lns pIaced 
a position to judge accurately of the »!»« e * f ‘ ion ln 

- *> ^perteueion i a i n 7^ 

sclerosis, it having made it possible to mik** ***** 
studios which could not be made by reliant- I>IaCtlCal 

^ ° f t °^ h f f As the thermometer is definite^ £ 
measurement of temperatures, so is thp «mk the 

eter in the measurement of 

The normal blood pressure, as shown experimentally in 
observations upon a large number of patients of all LZ 
and conditions, seems to be for males between the ranee 
of 105 and 120 mm. and for females from 90 to 110 mm 
subject to relative conditions as between the sexes^-physi’ 
cally strong and athletic women often showing a normal 
reading as high as 120 mm. while in men of effeminate 
structural type the pressure may fall as low as 100 mm. 
These standards are based upon the study* of hundreds 
of cases under treatment and otherwise, and the findings 
ha\e shown that in a very large number of adults in good 
health, at fifty and even sixty or sixty-five years of age, 
the blood pressure does not exceed 120 mm. This occurs 
in individuals usually of a careful habit of life who have 
eaten moderate quantities of food, and avoided consump¬ 
tion of alcohol and stimulating foods to excess. On the 
other hand, it is often found that in young adults par¬ 
ticularly those who are inclined to consume food without 
regaial to exercise, that the blood pressure may be even 
:,s high as 150 to 170 mm. The average adult at forty-five 
t<> fifty years of age, will show 7 an arterial pressure rang¬ 
ing from 140 to 160 mm., but for no reason should such 
tension be called normal at any age. In most cases when 
the blood pressure exceeds normal, it may be accounted 
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for in the habits of tJie life of the individual, when wjj 
health is otherwise objectively unimpaired, but'condir **** 
have arisen which induce hypertension without the i 
ence of other symptoms. 

The causes of hypertension are of natural interest • 
connection with the investigation of methods of tro-o^ ** 

It seems now to have been demonstrated beyond an 
question that conditions within the alimentary canal hav 
more to do with the establishment of hypertension th 
other affections. The common habit in a country and 
with a people, who have an abundance of good food and 
drink provided several times daily, is to overeat. Over 
indulgence and excessive eating, particularly of foods rich 
in proteids, as meat, are most objectionable. It cannot 
be stated however that carbohydrates in connection with 
excessive feeding do not also play a role in autointoxica¬ 
tion processes. 

An excessive quantity of food , improperly masticated or 
otherwise, constitutes the chief source of intestinal fer¬ 
mentation, affording as it does from all foods that are 
undigested and unassimilated culture media for the growth 
of bacteria in the intestinal canal particularly in the colon. 
That bacteria and their toxine products under such con- 
litions an* a prolific source of irritation, in the blood, 
acting either as direct irritants to the muscular coats of 
e arteries, or affecting the tension through some action 
t tl\ upon the vaso-motor centers, possibly by affecting 
c adrenal system, seems to be established. j 

faeto^ ^ a * lon °f cxe *'cise to the food consumed is another 
tion of * mii depends to a large degree the regula- 

hvnert lnt d a bolism, leading to conditions which induce 
1 oi. i < IP j n infiivfiduais wdio live sedentary lives. 
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* nd mt immoderately, the disposition to h ^ 

marked, whereas, in those who lead labor-melT^"* 1011 » 
consumption of large quantities of f,,,,,, , PurSllit «, the 
hypertension. The demands of the ,« ? " 0t mduce 

of the absorbents under such eonditi' a “'' ac ' tivit - v 
.be intestinal germ* of the 

growth. u «> to their 

If is, therefore, of the utmost importune. • 
which hypertension is diagnosed, to give attenc CaSeS "* 
important features of habit, in order that the ° 
be eliminated. A diminished quantity of f,w - taUSeS may 
in most case. The correction of*et b T t JT 
of profeid, particularly animal proteid, in cases of”*, 
hypertension, and the institution of regulated exerdl 
in those whose habits are sedentary, is indicated. S 
mg. golf tennis, hand ball, or other active gymnastic 
exercise should he instituted as a routine regime lZ 
1 patients in whom the blood pressure is rapidly lowered 

> o \ 4Q imiL even the initial reading had been 

a “ ( ° mm * Jt 1S Possible in many of these cases after 

a S1<>It tlme to together control the conditions bv the 
regulation of exercise and diet; but not at the outset. 

,e Metrical treatment of hypertension, is one of the 

important discoveries in the management of these 

cases f 

tar surpasses the employment of any drug medi* 

1 >n oi the Nauheim baths, and when employed in con- 
tlon regulation of the habits of diet and exercise, 
P^'iously suggested, it is possible to lower arterial 

Ilsiui1 ver * v materially, and to maintain it at an entirely 

safe pumm 

4 u *e, even in advanced cases of arterio-sclerosis. In 
| n si dering the management of these cases, the writer has 
a classification based upon the patient’s response 
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to treatment, finding no other in the literature L 

well established fact in the experience of -,n * ^ a 

«n who i> 

made considerable use of the auto-condensation 
conduction methods, that with twelve to fifteer^ aut °* 
seances, employing approximately 500 milli ain 
measured by a hot wire meter, it is possible to u-'* 33 
blood pressure from ten to thirty millimeters of ' the 
except the advanced cases of arterio-sclerosis Th mercni y> 
has had under observation eight cases in which thel 3 ^ 
be a fall of from three to five mm. but under dailv 

meat no progress was made, the tension not falling 
does m other cases. & ^ it 

These resisting cases, occurring as they do in old people, 
demonstrate when treated consecutively as they have h Jn 
J the wnter for weeks, that the action of the electric car- 

Zusclls or° -Tt affeCtS ^ “"**"■*» of the heart 

This 1 a v ‘ W ° rdS " th€y d ° n0t depress the 

ta!n to hi 7 .77^ ° bSe ™*<> n > and one that is cer- 
temnhte tl CJU U ' C ° nSidere<i b * T tlloso w 'ho may eon- 
the treJt. + emP ymeUt ° f tbe metbod - The effects of 
the resi . 77 . ° n the C0ntl ' ai 7 are beneficial even with 
general = c '^® es j due, probably to the influence upon 
the product d t 18111 ’ P lomot i n g as it does elimination of 
in old J r i“ metaWli ®> "’hich are liable to accumulate 
The c7f/v v 10 Subjects a dvanced arterio-sclerosis. 
the writer •f a ^ 0w ^ asc( ^ upon results of treatment which 
teeing to ail , <>pte<1 in a Previous paper on the subject* 
determined mdeX 35 to tIie P rognosis, to be 

a week or tw • 1 or results of treatment for 

- it being effective in cases in varying dfr 

1 r ^a tmen t of 

1 hera Peotic8 for Jun^ r loo;! eraS,S and H XPertension. Journal of Advanced 
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pre,* depending upo „ the probable 167 

process. uc of the sclerotic 

Class I. In the aged and feeble with i 
or resistance, which has arisen from ,, “’T *® 4 “Mrition 
digestion, or an intervening nephritis ' ,f 

tension may be low while the sclerosis • , Canse > the 

owing to a want of compensation of the 7 ^ Va “ Ced 
muscles. Low sphygmomanometric 6 heart 

sclerosis of the arteries, is an indication of 

pensation, which may also be present with valvnltTJo^' 
or in cases m which dilatation is preseilt wiH ’ 

trophy (.see Class VI). In the legation J 

tension the presence or absence of heart compensation 
must always l>e considered. 

Class II. General arteriosclerosis with persistent high 
arterial tension , ranging from 200 to 240 mm. or even 
more, occurs in those of advanced age, and may be so 
resistant to administrations of auto-condensation which 
uniformly lower arterial tension, when above normal in 
°ther cases, that no measure of relief may be afforded. 
In these cases it is probable that the entire arterial sys¬ 
tem, including the small arteries, are to a marked degree 
sclerosed. In these cases the impending sequelae cannot 
he averted, except by an even life free from excitement, 
a nd the employment of a non-stimulating diet, by which 
life may be prolonged. 

< lass III. Arteriosclerosis in most patients at ages from 
to seventy years may often at first seem to resist 
measures which affect high arterial tension, without pro¬ 
ducing cardiac depression, but yield finally under treat¬ 
ment and are reduced to a degree of hypertension w hich 
vSj U avert apoplexy with corresponding improvement in 
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general health. In these cases in which the reading at 
the onset is often more than 200 millimeters of mercury 
the tension may l>e scaled down in the course of a month 
or six weeks by daily or alternate day treatment to ]fj r> 
to 160 mm. or even in some eases as low as 140 mm 
at which the tension may be maintained by regulation of 
diet and occasional treatment. This class of cases, should 
not be directed to take active, but moderate exercise 
Patients in this class will usually be of advanced arterio¬ 
sclerosis with a marked degree of cardiac hypertrophy 
but judging from clinical results, it is probable that some 
of the vessels still respond to the high potential currents 
which vary vaso-motor conditions without producing heart 
depression. It might be possible in these cases if daily 
treatment® were administered to bring the blood pressure 
down to normal—120 mm.—but. it would be imprudent to 
alter the conditions of relation between cardiac hyper¬ 
trophy and the work demanded in these cases to such a 
marked degree. On the other hand the effort here should 
be directed to relieving the heart of excessive labor, and 
at the same time reduce to a minimum the dangers of 
apoplexy and nephritis. It is the author's opinion that 
by judicious watching and management, these cases may 
be kept at a status quo for an indefinite period, probably 
five to ten years, or even longer in the more favorable 
cases; this seems to have been demonstrated in some cases. 
On general principles it is best to maintain the arterial 
tension in these cases between 140 and 170 mm. with a 
general possible average of 150 to 155 and without, danger 
in case of an occasional maximum of 180 mm. 

Class iv. These cases include those of advancing 
arterio-sclerosis in mature adults generally at ages rang- 
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scaled to from 150 to 200 aasoci ' QS " ,n ®ay have 

commencing interstitial nephritis NonlT « n ' rt with a 
present in cases having an arterial tl ■ ' S 0,ten n «t 
to 250 mm. Patients in this class after^T ,” f *"“* 200 
minutes of auto-condensation employing 400 ? 

amperes will show a marked fall i„ aPto " flI . o0 ° 

ing ten to fifteen mm. and with frequent t aVerag ' 

in connection with regulation of diet -.IT *® *»«a 
rapidly be reduced to or near normal ' i n !^f erclse wiu 
cases, the cardiac hypertrophy is apt to be nnri-eTiTt 
is rarely complicated by dilatation, and the tension mav 
be safely lowered to the high normal -120 mm. and main 
t::, 'i there without danger of producing any subsequent 

failure of cardiac compensation, but greatly to the relief 

of the patient. 

I; nephritis with albumen and casts is present they 
usual]y disappear from the urine after treatment for a 
fou weeks, and a general sense of well being replaces the 
previous feeling of weight and tension. With nephritis it 
18 generally advisable to also employ the static wave cur¬ 
rent daily, for the purpose of relieving the congestion. 
An electrode which will cover the region of the kidney 
should be employed for twenty minutes with a six to ten 
ilJ ch spark-gap preceding the daily auto-condensation 
treatments. There is probably no more efficient means of 
overcoming an interstitial or parenchymatous nephritis 
than the application of the static wave current in this 
manner. It will be found however, that with the com¬ 
bined use of the wave current with the high frequency 
current in chronic interstitial nephritis, the reduction of 
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the blood pressure will be at first less marked, 0w - 
the counter action of the two currents. ’ IT1 ? 

Class V. This class is characterized by a conditi 
hypertension found usually in adults at from twen^r* 
to sixty-five years of age, in which the sphygmomanom^ 
indicates the presence of a moderate degree of hvnJT** 
sion, ranging from 130 to 145 mm., but who res®*/ 
promptly to d’Arsonvalization with a fall of arterial - 
sion. In this class are represented the cases which 
as a rule incidentally found when under treatment f 0r 
some other condition, or when examination is made for 
life insurance. These patients have not generally devel 
oped any atheromatous or sclerotic condition of the arter¬ 
ies, but will if hypertension is allowed to persist and 
increase as it is certain to if neglected. In these cases, 
the patient may be rendered relatively normal, and with 
the proper regulation of the diet and exercise, present an 
uniformly favorable prognosis. There is probably no con- 
didon so insidious and unobserved as the steady inroads 
leading to arterio-sclerosis, and no field to which the 
physician s timely attention can afford more service to 
humanity; by correcting the conditions which develop 
arterial degeneration; thereby saving from pending dis* 

L ( r the individuals included in this class of cases. 

Class A I. Adults who have led very active athletic 
pursuits, comprise this class. They may have developed 
cardiac hypertrophy from over training on a college team, , 
a * athletes, boxers, or others who have been for long J 
^ _ under severe training or physical exertion; and 
, ' ^eloped a muscular system which has made 

emaild upon the cardiac muscles. Under such co ndl ' 
e ^ em ands upon the circulation are so great that 
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<>"' <-« r ' Ii,,c hypertrophy is associated with «, 
Probably no class of cardiac affection Ins atatio &- 

consideration than this. The recognition of '*** 

excessive exercise and its consequences are "n T"* °* 
enough recognized by those in charge of allege JuT* 
The management of this class is prophylactic 
to the consequences after discontinuance of activ; rm 
and training, when there is certain to follow an atro Dh ! 
of the cardiac muscles and persistence of the dilatation 
that has coincident^ occurred, resulting in the serious 
condition of cardiac dilatation without hypertrophy in 
these patients as the atrophy advances, the blood pressure 
- and the patient may pass into a hopeless condition 
ii. ihe less severe cases, exist with sufficient cardiac 
compensation to enable him to follow a sedentary life, but 
always with dyspnoea on exertion, and an impending dan¬ 
ger of ultimate collapse. 

{ ia^s ^ II. Cases of compensatory hypertension due to 
1 s tructing parenchymatous nephritis or cirrhosis of the 
liver, or other conditions demanding compensatory ten¬ 
sion, which may be present with or without arterio¬ 
sclerosis, usually occur as a temporary condition. In this 
( 1 ossification we have included a variety of conditions in 
" hicli the study and management of hypertension and the 
allied affections, is of much importance to the practitioner, 
and of great moment to the patient. In these cases there 
^ three significant indications: (1) to overcome as soon 
;Ls Possible the condition of congestion, particularly as 
potent in the diseases of the liver and kidneys referred 
(2) to improve metabolism and promote elimination 
^ other channels, particularly to assist the elimination 
perspiration the waste products not eliminated by 
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the impaired kidneys; and (3) to maintain a high aTt 
tension when it is compensatory. 

There is no measure wliich acts with such potency 
certainty in relieving congestion of a cirrhotic liver o 
an inflamed kidney as the static wave current I °* 
hypertrophic stage of cirrhosis of the liver it is possibT 
by applying a large metal electrode over the distended 
liver and using a spark-gap long enough to produce de¬ 
cided pulsation and tissue contraction throughout its ^ 
stance to rapidly reduce the infiltration. In the writer’s 
experience in two cases livers of this sort were reduced 
to near the rib line, and others very materially reduced 
with a relative improvement in the physical condition of 
the patient. This same effect has been obtained by others 
in reducing enlarged spleens due to malarial infection. 

In parenchymatous nephritis a metallic electrode six 
by eight inches in size is placed over the region of both 
kidneys, which situated as they are just beneath the 
muscles of the back, are readily affected bv the wave cur- 
rent, when employed with a spark-gap varying from six 
to ren inches, depending upon the thickness of fat over¬ 
ly ing the muscles, or the character of the muscular struc¬ 
tures themselves. A fortunate coincidence exists in that 
the v ave current does not materially affect to lower 
arterial tension, and may be applied in these cases with 
sufficient energy to relieve the infiltration without lower¬ 
ing the compensatory hypertension. aj 

effect upon general metaholism in these cases is 
to increase the resistance of the cell by improving peri - 
phoal nutrition and to promote the elimination of urea » 

through the skin, thereby lessening in parenchymatous r 

nephiitis the danger of uremic poisoning. For this pur 
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l x,se tbe clecMc U aht baths in which n r 
heat may i>e administered with the ,nr aUt Iight and 
probably of first importance, combining! are 

beneficial effects of light and the i„„" T ,C ‘ T do ‘be 
heat. The body dry hot air bath, in ?"!' ***** " f 

constructed light bath, would serve very " ' properi T 
purpose in stimulating perspiration and .dm"*'' - the Same 
of the last named measures also stimulate th ™!‘° n ' Both 
centers of tbe heart and respiration to -renter!'^ 
coincidently relieve them from the toxic m JZVtb 
poisonous waste products otherwise retains , 6 

of the impaired Dmctiou of the kidnejT S 1 “ 
earn, as applied for relieving congestion elsewhere Z 
coincidently facilitates general metabolism and elimina 
tion. These measures are congeners, cooperating to relieve 

the system of the poisons which might otherwise over- 

whelm the organism. 

hi order to maintain the compensatory high arterial 
tension which is present, in these obstructed conditions, 
t it a nto-( ondensation method should never he employed 
lest a fatal relaxation of the arteries lower the blood ten - 
s * on > " Inch is necessary to force the blood through the con- 
kidney. To lower arterial tension in parenchv- 
111,1 tu,IS nephritis might be fatal. It is then a matter of 
consideration to avoid an error so apt to inadver- 
Umh occur, of lowering arterial tension in these patients. 

1 is a fortunate coincidence that the static wave current 
<Hs n °t effect blood pressure in these cases; but on the 
nj ntrary acts to relieve the infiltration which causes the 
obstruction. Light baths , while inducing to a degree super- 
ai ‘terial relaxation, do not seriously impair the con- 
1111,11 compensatory tension; and are therefore in no 
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wise contraindicated but very important in the tran+ 

, ... ^eatment 

of parenchymatous nephritis. 

The treatment of hypertension , as will be inferred f ^ 
the preceding paragraphs, must judiciously employ v ^ 
ous measures to meet the varying indications. The *** 
cedures indicated for the control or correction of ] lv ^ °* 
tension may be divided into (1) those which act npon^' 
neuro-muscular mechanism, as the d’Arsonval, hioh f r 
quency and static wave currents, radiant light and heat 
hot baths, and carbonic acid baths (the least important)’ 
(2) those which increase general metabolism, including 
the high potential currents, radiant light and heat, exer¬ 
cise and the employment of baths of alternating heat and 
cold with those who respond; and (3) those which regu¬ 
late nutrition eliminating from the diet foods, which un- 
assimilated or undigested, furnish culture media for the 
development of bacteria; the toxines arising from which 
arc* the principle factor in causing hypertension. 

The diet tegime employed by the writer consists in the 
^ ^ an(t U( 1 meats, and at the onset all fish and fowl 
, ’ an ^ a( l y anced cases the avoidance of all animal 

, n a l >ermaileil t diet, regime, the abstinence from all 
° lc dnnks > and the institution to a considerable de- 
• . a mdk The Metchnikoff method of employ- 

thf • v Prepared by the use of lactic acid ferments, meets 

shows thaT-° nS 1U S ° me CaSeS ’ but 3 lar = er experience 

Prob- m lnatl ‘ y cases It proves decidedly objectionable, 
dietetic- principle of greatest importance in the 

taken If* S ^ le re( * uct * on of the quantity of food 

they have *** PUt lip °“ ha,f the lMm * 

few of th 1 ^ H kabit of consuming, there are but 

who would lose a pound of weight, indicating 
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the amount of unabsorbed pabulum remv,„i„ 
an intestinal flora. ' ® * <J d«vel 

.4 diminished quantity of food, together with n 
tion of animal proteid, constitutes the m, . 
features of the average diet regime; together™^ 1 
thorough mastication of food. th tte 

To preserve a condition of health with normal bl a 
pressure, as a prophylactic measure, the diet must^ 
regulated to the exercise or the individual pays the penalty 
When hypertension is already present, exercise is indi¬ 
cated in all conditions', except those included in Classes 
J and II and \ II. Exercise is imperatively indicated when 
the blood pressure has been reduced to 150 or 160 mm. 

Exercise must he regulated to the arterial condition, 
and may be necessarily very moderate in those of Class 
III in whom an extreme would precipitate too great a rise 
in arterial tension. In Classes IV and V the degree of 
hypertension present indicates a rapid tendency to arterio¬ 
sclerosis, which in Class IV may have developed to a well 
marked degree; whereas in Class VI exercise is indicated 
for the purpose of maintaining the cardiac hypertrophy; 
for if the heart is allowed to atrophy the presence of dila¬ 
tation without hypertrophy would become a serious im¬ 
pediment, endangering the comfort if not the life of the 
individual. 

The electrical treatment of hypertension, except as con¬ 
sidered in the cases of compensatory hypertrophy, in which 
modalities,which lower blood pressure are contraindicate , 
the most valuable method of regulation yet discove 

is possible in all except Classes I and II t° 
arterial tension at each administration of from t.we ve 
lo fifteen minutes to a marked degree from ten to t&e y> 
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or even thirtv mm —by the aunveondensation method ^ 
pKmng 500 miUIamperes as shown by the hot wi^ 

sjeter This current undoubtedly relaxes or dilates :fc e 
arterioles. The »o<im8 operand* of the current in i* % 
encing such dilatation is difficult to demonstrate or ex¬ 
plain.^ It is possibly due to the thermic action of ^ 
current. The body heat throughout the whole substance 
of the individual is not comparable to external applica¬ 
tions of heat, but to the energetic induction of metabolic 
and heat production throughout the organism, which is 
manifested by a general glow or feeling of warmth, it 
is either this effect, or the effect of high potential cur¬ 
rents upon the muscular structures of the arteries, or upon 
the nervous mechanism which controls the vaso-m :• r 
tension. 

The effect of d'Arsonutilization is pronounced, unifo rmly 
lowering the arterial tension when the current is admin¬ 
istered to an individual in the classes under eonsiderat: *n. 
whereas wnen the blood pressure is normal, there is very 
linltf if any change from the usual administration. 

The heart is not depressed either by the method of anto- 
condensation or auto-conduction. This may be easi d 
lemons crated as it has been by the writer in numeron> 
tarn es. when administered on consecutive days to agd 
patients of (_ lass II who do not respond to treatment with 
" : * on blood pressure even when administered 
tht-i^ ^ m, *udis. When administered to these paries's 
of blood <kl relief from dizziness with no lowering 

interfor—\ reS>UIV? >w * n » conclusively that there is 

hand u J’ I U Uh COmpensat ioiL Patients on the other 
are - abject* of high arterial tension feel 5 
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marked relief with a sense of li K h tn e<* r „ 
ministration of d’Arsonvalization 1 ° Wln g the ad- 

The methods of employing a d’Arsonval „ 

>'« arterial hypertension as illustrated ** 

and 45 are the methods by anto-condnetion Z ** 17 
densation, both practical and effectiv d 

The auto-condensation method 
the method of anto-condnetion, particularly ^ 




4 t' ic. 45. Arrangement for Auto-Conduction, 

t ai. < Ltls of the solenoid may be connected to the d’Arsonval termi- 
‘ . . 01 a PParatus, or they can be connected directly across the outer 
mgs of the Leyden jars and the Oudin solenoid disconnected. 

Hnienee of administration upon a couch and the regul¬ 
ation of dosage with the hot wire meter, by which means 
ls possible to judge with the same apparatus at least, 
0f the Native effects of current dosage. As stated else- 
it is a well-established fact that the variations in 
11 ,JI ensure of currents by the hot wire meter, from dif- 
111 types of apparatus are considerable, which loads to 
n fusion as to the relative dosage to employ with different 
ypf * ,,f apparatus. 
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The frequency factor' is one that must, be undemtooftH 
increasing the heat production without an actual i Qcr 
in current flow. The readings of the milliamperemij 
vary with the frequency or periodicity without variat^ 
in current strength. The writer is in the habit, of 
the relative volume of discharge by holding the fl at !°* 
face between the first and second joints of a finger ag ^ 
the hand of the patient, when if the discharge is 0 f * 
satisfactory character, for affecting high arterial tendon* 
it will produce a hot discharge about the size of a dim! 
and without a sharp stinging sensation. In some of th 
types of Tesla apparatus the same discharge in makine 
th.s test produces a very severe burning sensation. The 
writer has compared apparatus in which the milliampere- 
meter has read in some instances from 1200 to 1500 mil- 

de^rf Tf h f ? ICSS diSCharge > thOT, g h <> f the character 

register f r ° m ° tller types of apparatus which 

register from 400 to 500 milliamperes. « 

<nrZ ar t ile **- ° f MCter readin, J s > the test of efficiency of any 

ztzzz nd 0 r n the avemge fan of 

apnara+n« . i ^ mercury. A properly constituted 

from ten d fi ■ drran & emen 't produces an average fall of 
Patients i n *^ ^iibineters after each administration, 
conditions ^ aie trea ted in this manner under favorable 

o, “;it r~"‘"" "■“*« m . !*'■ 

the current • teu “^meters from day to day when 
accessary in^ Iuiuistered daily^ which is at the outset 
until sjucj, tin] USeS tension has been high 

reading ?‘ S tlie tensian is reduced to the desired 

h'ood prc88ure J* “ intended to attempt to hold the 

on alternate ttav * • ^ * K * 8s *kIe to give the treatments? 

> or in many cases less frequently, until 
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(Ih‘ regulation of the diet ami exercise of th 

srn-h that the tension shows less tendency u U 

Which the patient should report at first weekl’ “ fter 

monthly, in order that by joint observation 11 V ’ “"'I ‘ ater 
may he regulated. ‘° n tl,c con ^tion. 

Every patient who has once developed a hun„, 
considerably above normal should have observrH ***** 
from time to tome m order to avoid a repetition of t 
tendency to ^establishment of a high pressure and th! 
more pronounced eases should keep themselves dmstsmt.lv 
under observation in order to keep arrested the tendency 

which will be constantly present of the arterial tension to 
again iiecome high. 

The method by auto-conduction in which the patient is 
seated within the solenoid, receiving and conducting the 
lines of electrical energy passing inductively across the 
field, feels a perceptible glow of warmth. Under these 
influences the thermic action of the current is extended, 
‘iiid (lie blood pressure lowered. Here again the indication 
ls that the lowering of blood pressure is to a degree due 
the thermic action of the current The same principle 
^ employed here, as in heating metals to a great heat 
" 1,011 placed within small solenoids when larger ampere 
currents are passing. There is no doubt that the action 
(> f this current is fairly uniform upon all parts of the body 
^ 11,0 Patient; and it may possess an advantage in this 
respect over the auto-condensation method in that the con- 
11Sor effects, as shown in Fig. 17, cause the greater con- 
i* n sat ion of the current to pass through the tissues nearest 
th< ‘ Cori <lenaer plate beneath the cushion. The effect how- 
1 U P° 11 blood pressure, as shown by recent observation*. 

18 Vari able by this method, depending upon the construe- 
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tion 
tend to 


of the solenoid. Those of many turns of fi n(k 
to raise instead of lowering arterial tension. 

7 V/< 7 f the nutritional effect of auto-conduction i s reniarfcj 
able, was demonstrated by Dr. Henlnian of Ann Art*, 
by placing a number of young rabbits of a litter f 0 p 
some hours daily within a solenoid they being kept oUkJ 
wise under the same conditions as the control rabbit 
which were not so treated. The former made a mor *. 
thrifty growth and gained in weight and size over th* 
controls. 

A meter for showing the relative strength of current 
passing through the patient taking auto-conduction has 
been designed by Denoyes of France. 

Another method of employing auto-conduction may be 
employed with the static machine. The patient is placed 
upon a chair upon the insulated platform and put in a 
reclining position and a half cage is drawn down just far 
enough away from every part of the patient not to permit 
1 taiks to pass from his body to the grounded cage. A 
nnection is made to the platform with the shepherd’s 
tk, oi a chain or rod connecting the platform with the 
*he machine. The negative side is then 
,. d ’ and a s P ai ‘k two inches in length is permitted 
atV^ ai f 6 between tIie P°le pieces, the machine running 
in w P mte ° f Speed - This method is very (effective 
the them pressure. In this instance however, 
methods an if** ^ leSS perc< ^ tible than with the other 
the action in | U ^ le strongest argument to a theory that ] 
muscular rnec^ ow «ring blood pressure is upon the neuro- 
tial electrical H1 ' sm a ®° r t peculiar to the high poten- 

brents, and not to heat production. jM 
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Diseases of the nervous system consider^ , 
pentic point of view may be classified as w? tllethera ’ 
tral origin associated with lesions of tl V th0S€ of cen ‘ 
cord; as (2) peripheral inflammatory ?«?!? °? S1,inaI 
the nerve trunks; and (3) reflex or functi, n ", 
having their origin usually associated with l ? ™ W<ms 

:'zr o "“ wta * nkmtk “ "*« r:. 

Inflammatory affections are in most eases the cause of 

::r: n ™ s system ** ° f ° ther p ®*« 

merh • ! L : e . arlSe ’ hkewi se» from infection, toxemia, 
aniea mjiiry, and errors of metabolism. 

itment of diseases of the central nervous sys- 

U11 ' 1 e tIiera Peutic indications depend upon the relief 

<ls P osS iide of central lesions and the systematic 

, . n ^- peripheral conditions for the purpose of main- 

P<-spheral metabolism. In these cases nutrition 

a function may be a long time maintained by peripheral 

^muluti 0 n. Lesions of the brain are practically beyond 

1 fr^m the applications of high potential currents, 

i 11 in so far as blood pressure may be controlled and 

‘ ntial lesions be reflexly influenced and nutrition im¬ 
proved. 

"tal derangements cannot in all cases be referred to 
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lesions of the central nervous system,. Only t hosc 
in which an active lesion is present can be classifiea nn T 


. . . 1 '-‘"wiaed un<u*' 

this head; the others will be treated as reflex or function^ 
neuroses. It lias been claimed by some, that in ca ^ 
cerebral hemorrhage, by passing a mild galvanic curr .1 
through the base of the brain, it was possible to hasten th 
absorption of the clot. This may be so, but it cannot 
generally accepted owing to the mild currents which must 
be employed in these cases, such as could not affect th 
cerebellar portions of the brain. 

The treatment of apoplexy may be prophylactic when a 
condition of high blood pressure with a pending crisis 
from advanced arteriosclerosis is early enough discov¬ 
ered. Such cases under careful observation and regulated 
diet, with the blood pressure kept under control as de¬ 
scried in the previous chapter, can be kept for many 
years from the danger of apoplexy, even after a first 
attack. W hen apoplexy lias occurred, there is no measure 
that will accomplish so much as the combined effects of 
body administrations of radiant light and heat and d’Ar- 
^omalization in facilitating a rapid absorption by the 
ndiietion of arterial dilatation, thereby increasing the 

culation and metabolism in the brain, as of the rest 
of the system. 

w j., 1,0(1 da of degeneration of the brain cells , associated 

and arterio-sclerosis, may likewise be impeded, 

valizatio 1 ^ Usel vet ^ the employment of d’Arson- 
methods 0 tv the ailto ' COD densation and auto-conduction 
employment T CaU Uo con tra-indications for the 
reason 1 a hi<ri ** ieSe * u cere bral cases, unless for some 
brain cells ? J * <>0 d pressure due to compression of the 

ay be compensatory. B™ 
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/„ tumors of the brain , the effects of mechanic • • 
svphilitic lesions, or from other causes u • , lnjUr ?> 

external treatment is of any aval,, Z’itVT'*** * f 

m akes it impossible to produce any direct phvsicaT^T'* 
upon the structures of the brain. ‘" al effect 

in diseases of the spinal cord, the conditions are more 
favorable to treatment than of the brain. Incased 
bony canal, and with the ligaments surrounding the ioint! 
of the vertebra, the cord is not easy of access „v w 
potential currents except through reflex stimulation it 
is possible however to locally affect these structures bv 
the high potential currents, particularly the static wave 
current and static sparks. This has been demonstrated 
in the successful treatment of conditions the result of 
mechanical injury, affecting the cord and surrounding 
capsule. Xo lesion is more intractable to the older methods 
of treatment than spinal arthritis and tubercular lesions 
both of which respond to the high potential currents; the 
foi mer b\ the application of the static wave current, and 
sparks, and the latter by the direct d’Arsonval in 
accordance with the general principles of treatment of the 
two different types of inflammation as considered. In 
lesions of the cord associated with mechanical injuries, 
except those in which actual fracture of the vertebra has 
^ken place, these modalities are prompt and effective, as 
Ul 'liuited by the following case: 

-^Ir. M. ? injured in a head-on collision in a railroad acci- 
tlrt , sustained a concussion at the base of the brain with 
^ 1 ( gion of swelling and tenderness over the first, second, 

1 third cervical vertebra, and a spinal injury at the 
^utiou of the eleventh and twelfth dorsal. Eight days 
u u ‘ r the accident the patient had made no improvement 
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when lie came under the writer’s observation, JS 
side was partly paralyzed, the gait very labored amU^ 
fling, with complete inability to raise the right hand, t f ‘ 
left side of the body was in a state of choreic mov^ m ] 
including the arm, neck and left leg. His reflexes on ^ 
side were all exaggerated; so much so that a tap on T 
patellar tendon would throw the patient into convulsion* 
He was treated with the static wave current, a narroJ 
metal electrode being placed over the upper cervical region 
and extending to the middle of the dorsal f or twenty 
minutes. A spark-gap nine to twelve inches in length was 
employed. This was followed by a second administration 
to the lower dorsal and lumbar region of the vertebral 
column. This administration was given twice daily with 
marked improvement from the first; and at the end of ten 
days he could use his paralyzed arm, the choreic move- 
meins of the other side had almost entirely ceased, and 
lu* w as able to go about town. At the end of three months 
eU1 ' c\ blence of the affection had disappeared. The 
gravity of the condition was apparent from the fact that 
tin milroad settled his case early on the advice of their 
physician, paying him upwards of §14,000. The same 
alt has been obtained in the treatment of all simile 
i-ases of arthritis of the spinal column, including the lw 
Sprains * Tllese results demonstrate the capacity ot 
' lunr to penetrate to the deep spinal centers* J 
rent ° >it€nor P 0,io »tyeUti8 applications of the wave cur 
lowe<l • Tl,t Sp5ne iQ tlie m anner described have been 
provem ear ^ cases hy phenomenal results. The 

cases ! h T- m UU earlj eases is Pronounced; while in older 
c improvement is often marked but the prog 006 ** 
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is not so good from the fact, that the lesion 
destroyed many of the spinal centers. las alpea <J.v 

The indications for treatment in anterior nor 
are to produce an active metabolism in tl„, , '° myelitis 
of the cord in order to promote the eb, ! " Seetion 
congestion or infiltration which has occurred in '-1 ,he 
the local lesions whatever the origin. The latest 

gations of Flexner and his associates would indicate that 
the disease is of infectious origin, if so , the ( , ama „ e , : 

been done when the paralysis occurs, and the infill tZ 
will persist even after the removal of the cause which 
is active as indicated by the fever, rarelv present for 
more than two or three days. The effect of the process 
however the infiltration producing pressure-will per’ 
sist unless some menus is employed to remove it. 

For treatment during the acute stage, probably no agent 
is more beneficial than prolonged applications of radiant 
light and heat, which will produce a general hyperemia of 
the skin of the whole body, thereby drawing away much 
1 i hi fluids from the region of probable congestion, and 
at tlie same eliminating the toxic products of the 
election by the channel of the perspiration, which is in* 
<lneeil by the application. 

The application of radiant light and heat should be fol* 

* nu < l a * rer the first forty-eight hours, at least, by the daily 
application of the static wave current for twenty minutes 
' u h «i narrow electrode approximately one inch in width 
<> ' tT llle region of the cord affected. In cases involving 
U ' "’hole length of the cord from the upper cervical to 
lower lumbar region, the mistake liable to be made 
operators is due to a disposition to use too short a 
1 1 h gap with the static wave current, whereas, even 
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less degree of charge, should be regulated to tt 
age of the individual. These should be varied 
to 1 % inches in diameter according to the age or 



development of the patient. It must always l>e 


dated by the operator that the current employed is of 
small amperage and so widely diffused throughout the 
body of the patient in passing to and from the periphery 
that the element of danger is no greater than from a 
shower bath ; and also, that the greatest current condensa¬ 
tion associated with muscular responses is immediately 
beneath the surface of the electrode, causing the influence 
to be very active upon the structures of the cord. 

The effects of the current under these conditions as evi¬ 
denced by the prompt tendency to recover motor functions, 
is marked and positive usually from the first administra¬ 
tion. Even in cases of relatively longer standing, this is 
noticed, though the extent of recovery is less in proportion 
as the condition has been present for a long time. If 
foi any reason one limb or part persists in a condition of 
disability, greater energy should be employed over the cor¬ 
responding region; because greater hemorrhage and crip’ 


pling of cells iu their function has taken place in th* 
corresponding part of the cord. 
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induced currents over the affected muscles . ' W 

tended experience, however, the author l Z an **’ 

the greate r benefits to be derived from \h ' em ° nstrated 
of radiant light and heat and interrun** i ^ einpl °yment 

U„n, gently, but actively employed Z ^ 
first daily, and later on alternate davs u ' muScleS) at 
employed at intervals but is undoubtedly otZZm^ * 
than the more practical and energetic application 7”^ 
chanical vibration, employing a small flat diJc appH aW 
to all the muscles of the affected parts. It is possible by 
these means o prevent atrophy in the limb when emploved 
from the first for months, though paralysis may have n'-r 
sisted. They are therefore valuable for mainiainin/the 
muscles and other parts, pending the relief of the corre- 
spending centers in the cord. 

7he prognosis under routine treatment is relative to the 
promptness with which it is instituted, few cases failing 

10 make C0m P lete or prompt recovery, when the treatment 
described is instituted early, and later it is relative to 
Tile ex tent of damage done. 

I n tab(s dorsalis the lesion is a progressive sclerosis 
* Ul an inflammatory process, the exact character of 
origin of which has not been discovered, though too 
* ( 1 attributed to syphilis. Fully fifty per cent, of the 
nhor s cases have given an unquestioned negative diag- 
as to syphilitic origin, though the Wassermann re- 
,Ml(,n of recent institution had not been employed to 
I* 1111 diagnosis. So many cases have given instead 
,J istory of spinal concussion that it is hopeful that this 
111,11,10(1 of diagnosis will eventually deny the statement, 

^ 1 ( mently so generally proclaimed by neurologists, 
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that it is invariably of syphilitic origin— an imput arlM 
unjust to the innocent. 

The indications for treatment of tabes dorsalis are fi 
of ail practically directed to the treatment of the ^ 
lesion as in anterior poliomyelitis for which the statf 
current is employed. The static wave current with a i 0 
narrow electrode over the spine employing a long S p- ir jf 
gap for twenty minutes is remarkably effective in relieving 
the pain of tabes, and, in many cases, eventually arrests 
the process in the cord. 

The conditions of muscular contraction particularly in¬ 
volving the lower extremities and back in tabes, are also 
relieved by the static wave current- and sparks in con¬ 
junction with applications of mechanical vibration to the 
mnror points and tense muscles, wherever found, in ac- 
toidance with the principles of relieving muscular spasm 
with these modalities. This relief however is only tempor¬ 
ary unless the central lesion’is favorably affected. 

of anesthesia , which are usually marked in the 
extremities below the knees, particularly in the leg, are 
1 < st diagnosed, both as to extent and degree, by the pas- 
brass kail electrode over the clothing. The 
^ 1 1 kaped sparking ball was suggested and designed by 
wiiui foi the treatment of these cases. Friction 
sparks applied in this manner will elicit the extent and 
t j " ll ' ul anesthesia; and when applied systematically tor 
., . lvii s it<_ time by passing the ball over the clothing. 

' J S sn Housing how much the sensibility of the part is 
^ ^ ie a PPlication. Likewise the application of 
tin* st-/ ^ l ' ie feet is capable of increasing 

\pfdi< <i ' • ' n ^ le nerves °f tke integument here also. 

111 l,ns mann er during the course* of treatment 
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rher.' «i" a marked diminution of anesthesia. «. 
attribute tins to the effect upon end neurons, and 0 ‘ th T P ! 
as due to the ingoing impression conveyed to the JuZ 
neurons, by which their function is increased. Be thi l 
i, may, the employment of friction sparks over the a n ~ 
tlictic areas in tins way is remarkably effective in assisting 
t0 iv iieve the anesthesia. s 

The poms of tabes are, as a rule, diminished during 
a course of treatment by the static wave current, and are 
finally entirely removed for long periods in cases who 
attend strictly to treatment. During the paroxysms the 
pain is remarkably relieved by showers of short sparks 
applied directly over the seat of pain. It is often possible 
to completely arrest the terrible pains of tabes by such 
severe applications of short sparks to the painful areas. 

The girdle sensation may persist after all other symp¬ 
toms have disappeared, and is the most stubborn symptom 
to treat, though static* sparks and mechanical vibration 
over the posterior roots and the contracted muscles do 
influence to a degree this symptom. 

the tabetic or ataxic walk is greatly relieved by the 
removal of tension from the contracted muscles, and the 
relief of anesthesia in the feet. While co-ordination may 
remain much impaired, education in the use of the muscles 
—teaching the patient to walk in a normal manner under 
the ex ercise of will, together with the institution of daily 
^stematic exercise in the performance of the necessary 
11 ^eincnts, together with the realization of the most im 
hmtant rule of Fraenkel, that, “ the individual walks wit 
and not with his limbs," in other words, that t 
r * ,l "e of the body forward is what causes the limb^ 
to maintain the equipoise, giving a forward nnpe us 
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to the movement of the whole. It is unreasonable to 
pose that training in walking can accomplish any pe ^ 
nent benefit in the progress if the pathological proer*^ 
is not arrested. 


The Argyll Robertson pupil and the patellar reflexes 
not apt to be restored even in the early cases of taW 
though the progress of the lesion may undoubtedly be 
arrested. 


A dilated bladder may be remarkably improved; and th 
vesical symptoms almost uniformly relieved by rectal treat 
ment, or the employment of an abdominal electrode above 
the pubes. The action of the wave current in these cases 
is to throw the parts into active exercise, that is, stimu¬ 
lating the action of muscular fibres of the parts so treated, 
and increasing tone, metabolism and nutrition. 

The prognosis in tabes, under this plan of treatment 
will vary very largely in different cases and must depend 

upon the results of treatment. A few cases mav not re- 

«/ 


spond to be materially benefited though in most cases 
an arrest will be instituted. Iu fully seventy-five per cent 
<>f the cases in the writer’s experience, the improvement is 
marked from the first., and in at least fifty per cent, an 
arrest of the progress of the disease is effected. The 
length of time required to effect these results will vary 
u different cases. The patient, however, from the begin* 
of treatment should be instructed to expect that it 
1 r(i< l Ulr e a long course of treatment to effect satisfy 
J* resmlts in these cases. Daily treatments should he 
1 at least six times weekly during the fi rSt 
w f ^followed by aiternate day treatments aud 
vear ** the pro S ress will indicate, for at least « 

a lents shoul<1 be kept under observation for mau. v 



v*«*. applying for relief promptly whenever th * ^ 

recurrence of active symptoms. ere 15i any 

Xo plan of treatment offers so much for th 
as the combined employment of static electric^ 
chanical vibration, together with the institution ?* ** 
matic exercise, the employment of which, without 7** 
ment directed to the lesion, is irrational. treatr 

In spastic paraplegia. , it is possible to temporarily 
the annoying symptoms of muscular contraction andT^ 
modic movement and improve the walk; but it is doubtM 
whether more than a temporary arrestment of the process 
is accomplished, though a temporary arrest has been dem 
onstrated by the writer. The static wave current is 
applied in these cases to the part of the spine in which 
the lesion is demonstrated; usually in the lower extremi¬ 
ties. The disturbing vesical irritation is likewise ma¬ 
terially benefited by the same treatment. ■ 

In late? a l sclerosis in the early stages , and transverse 
myelitis, the rational treatment is the employment of the 
static wave current as described in other cord lesions as 
it has shown marked beneficial results in the treatment of 
the writer’s cases. 

In syringomyelia which is not, we believe, so often 
au durable condition as has been supposed, if timely 
treatment is instituted the local induration of the cord 
finance will be relieved and the degeneration arrested. 
n ( ase referred to the writer which had been under 
lS( rvation in one of the leading college clinics of the 
U S " 1th a progressive loss of power in one forearm for 
>eai*s under treatment, after having the static wave 
n!! T< IU . applied ov er the spine, and the application of 
hanjcal vibration and light to the anesthetic areas, ^as 
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completely arrested and followed by restoration to 
tactile sensibility of nearly all of the anesthetic area 
included most of the surface of the forearm; only one ^ 
small area persisting. The atrophy which had beimlfl 
the hand, involving the thumb muscles, ceased to il1 
and after an elapse of three years there was no recnrT^ 
of the symptoms. It is probable that similar treatm^ 
in other cases will be followed by similar results d 
In chorea major the conditions of general hyperasth • 
and reflex irritability, emanating probably from an a T* 
hyperemia, in the cord, has been promptly relieved by tT 
author, by the application of static insulation with a 1 0 
spinaJ electrode extending from the dorsal to the upper 
cervical region— the machine running at a rapid rate with 
the balls so widely separated that no spark can discharge 
across the gap, together with the peripheral application 
of radiant light and heat to the whole body to the extent 
of producing a general hyperemia. 

Pachymeningitis involving the meninges of the cord, 
ant other Irvperemic conditions, as those associated with 

fit ire Klti ° naIly ^ rea ^d and usually promptly bene 

, ' application of the static wave current over 

afp <1S ^ escr ^ e d in the treatment of other cord 
detections. 

are H ^ lea ^ nHnt these conditions is rational and m 
intract-aii ° ^ effeetive iri so many of these otherwise 

mended to H 01 ^ 0118 ’ that tUey are C0, ' ,iiaJ1 - T recom ‘ 
be borne in „r T.' T ° 1)6 effective > however, it mu- 5 * 
the wave cm i- < - ** a long s P ark S a P is required when 
column , 18 applied t0 the cord over the vertebral 

the patient- ^°" ever > to the physical conditions of 

tht average adult employing termini 
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Mils on I lie discharging rods one and one-f 
in diameter. As in all inflammatory conditior',',^ inclM * 
current is administered for twenty mirnit ' e wav e 

treatment. ' mmnt<?s at «>ch 

Tin- peripheral affections of the nervous system , „ 
tiwse associated wtth disturbances of circulation wi ‘ "f 5 
production of pain or other disturbances of < ' H 
most of the latter of which however are of centr -,1 " * ! 

Of these the different types of neuritis are of greater’ 
nificance. ' ‘ ‘fOTSfi fjSjgK. ®| 

Xeuritis is usually designated according to location- 
and very often by misnomer is termed neuralgia as Den ! 
ritis of the face is very frequently called facial nem-algia, 
and also of the sciatic, sciatic neuralgia. Until the prob- 
Iem of treating neuritis has become a relatively simple 
one. and tne lesion may now be readily and systematically 
located, it is easy to understand how the term neuralgia 
ame medical literature. At best the term is an 
expression of indifference to diagnosis; for neuralgia can 
ik \ er be recognized as other than a symptom. 

I he therapeutics of neuritis recognizes a local inflam¬ 
matory process with the indication for treatment the same 
as in other non-infected inflammatory processes —the dis¬ 
persion of infiltration with the relief of pressure and pain. 

Ihe diagnosis of neuritis, or localization of the seat of 
Iij(1 lesion, is easily effected with the static wave current 
applied through the medium of a flexible metal electrode 
' 1 ^ over a suspected site; when if present, it elicits 
of pain which is diagnostic in comparison wit 
ii, < T upon the normal tissues. The pain arising fro 
1 contraction of tense muscles by the " ave cU 
niay very often be mistaken for the pain due to 
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lesion : because when muscular contraction exists, the ‘ 
tense stimulus increasing the contraction, will cause p a i„ 
until the muscles gradually relax. Tins relaxation h 0v . 
ever will be effected within the first five or ten minutes 

when if the spark-gap is lengthened considerable no more 
pain, is produced; whereas over the lesion of neuritis 
during the first administrations, the pain will during the 
seance persist with the gradual lengthening of the spark, 
gap for the full twenty minutes of the treatment. 

The prognosis as to time necessary to cure neuritis wilt 
depend upon the length of time that the process of exuda¬ 
tion and infiltration lias been present. In long stand in" 
cases the exudation often becomes organized, and the 
nerve adherent to the surrounding tissues. In these cases 
the impairment of the nutrition of the limb, and persistent 
disturbance on use on locomotion of the limb will be 
marked and the length of time necessary to effect the 
restitution of the parts supplied by the nerve, will depend 
upon the region, extent, and character of the local lesion, 
la cases in which the lesion is within the pelvis, and above 
the saero-iliac-synehondrosis, the prognosis will bo 
formly bad; because it Mull not often be possible to affect 
‘"1 induration so remotely situated. 

llu re are certain places where, 011 account of exi K> > lire 
to 1 >T essure, violent muscular action and external violent - 
ncmit is is liable to occur. The most common sites 
" lu u * llle sc iatic nerve passes through the sacro-sci*^ S 
ti ll beneath the pyraformus muscle; where the cru *\jj 
• 1 *. ^^ ere the large nerve trunks cross the 

. * llc hondrosis; where the musculo-spiral and circa ® 1 

1 ^beneath the teres minor ; wliere the supra-sc®? 

^ Passes out from beneath the trapezius, and thro^ U 
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supni-spiimtous fossa of the scapula- v. 195 

ft.ri.ir <lontal passes into the canal in the inf, • ** the '»• 

iK.ne: and where the superior maxillary maxiUai 7 
fifth nerve passes through the infra orbital f* 0t the 
When a lesion is located at these points rh '’ riimen ' 
be attributed as a rule to mechanical causes and'"*" 1 
In herpes zoster and intercostal neuritis th.-' 1 eXpOSUre ' 
generally be located where the posterior roots emYLY"' 
the spinal column. ge frora 

Other causes than mechanical injury or exposure are 
from toxemia or local infection, which cases respond to 
treatment by intestinal antiseptics. The cases occurring, 
however, at the sites enumerated may but rarely be at’ 
tributed to toxemia or infection. 

The treatment of neuritis, either of mechanical or in¬ 
fectious origin, is practically the same, except that in the 
early stages in patients in which a toxemia may be sus¬ 
pected, the use of aspirin or salicylates may prove bene¬ 
ficial. Exceptional cases may recover spontaneously; but, 
as a rule, no class of conditions is more stubborn or re- 
Y'niug to other methods of treatment. 

The usual methods employed at the present time by 
physicians and neurologists not familiar with more prac¬ 
tical methods are to put the patient to bed with fixation 
splints, nerve stretching and surgical operations, Turkish 
baths, and massage, and treatment at various health 
N 'M‘ts and spas, by similar measures. These have 

Allowed ( iuite uniformly with unfavorable results, as 

'' ll<>H i by the number of cases that are uncured hv ^ 
^ lc static wave curretit and static sparks are 
fl>II,i Lv successful in the treatment of these ca ' ^od 
is 'o U* deplored that so many are ignorant o t a 


(C) Jeff Behary 2019 


212 







i!m; 


11IGH-P0TBNT1 a L CU R11ENT8 

of treatment. In all cases in which an electrode can 
placed immediately over the site of the lesion, the app,^. 
ion is both diagnostic and curative, if osed with thp 
nroper energy in connection with direct applications , )f 
‘ Pitic sparks to the lesion. By these means it is po*^ 
( J rel uov€ the infiltration surrounding the nerve, and by 
daily applications to effect a complete relief, by the re- 
m0va l 0 f the pressure upon the nerve, finally restoring 
the nerve to a normal condition. In the early cases, within 
the first two weeks, the results of treatment are very 
prompt and effective. It is possible in any accessible 
neuritis before adhesions have occurred, or tissue organiza¬ 
tion to effect a cure in a few days. The writer lias verified 
this in seventy cases of acute sciatica, all of which have 
been cured within ten days. The same is true of brachial 
neuritis, facial neuritis, and herpes zoster. 

The technique employed in the treatment of these cases 
is the application of the static wave current with a flex* 
ible metal electrode applied directly over the site of the 
lesion. A spark-gap which produces a bearable pain 1 
employed from the outset, and gradually lengthened 
iug the twenty minutes allowed for this application- 
at the end of the wave current administration there , 
muscular contractions which limit the motion, or ca 
pain upon movement of the affected limb or part- j 
application of sparks to all such muscles is indicated, t 
patient moving the arm or leg in different P° sitl V. 
sparking the muscles where tension is present until c 
siderably, if not entirely relieved, which will be foll °* 

‘ * tm ual feeling of lightness and mobility an ^ 

1,e a hle to continue his work during 
of treatment 





diseases of the nervous system w 

in tic douloureux or facial neuritis the apulicaim . 
wave current should be followed by the static' brush v* 
charge and static sparks, making a thorough appiicar' 8 " 
over the whole surface; also iu supra orbital neuritis^ 
herpes of the scalp. If portions of the nerve are involved 
that can he best reached within the mouth, as at the inner 
surface of the inferior maxillary bone, or below the an- 
truni, the use of the direct vacuum tube current applied 
internally with the electrode shown in Fig. 46, is verv 
efficient. 

In herpes zoster the application of radiant light and 
heat, to the extent of inducing active hyperemia over the 
affected area, followed by applications of deep mechanical 
vibration over the posterior nerve roots, the wave current 






Fig. 46. Vacuum Electrode Designed for Treatment of Tongue or Tonsil. 

over the unerupted patches and the brush discharge over 
the herpetic patches give prompt and almost complete 
relief, readily curing this otherwise intractable affection 
There has probably been no advance made in t ^ 
peutics which is of more striking contrast to 
methods than the advanced methods of treating 

The functional neuroses according to most ^ 

are largely of psychic origin, and are often 
them as psychopathic neuroses. There are psTC ho- 

to believe that, very few if any of 50 ^ ^-iron- 

pathic neuroses are purely the result o m^^ ^ physical 
ment, but in most cases are associated ^ jj a ve 

inflammatory cause. The fact that the neurologists 
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drifts! into, what it may seem presumptuous to 
mistaken conception, is probably due to the fact a 
has been so long that the remedies have been il 

which have been employed to remove the physical ^ ^ 
tions which are the cause. This has been clearly \ 

strated in many instances in cases who have been 
hands of these gentlemen — cases which when they 
curative treatment directed to some part of the orgaJ^ 
particularly to the pelvic organs, are relieved * 0 f ^ 
psychic phenomena. 

A well known business man, a former patient of one of 
the best known New r York neurologists had for three years 
been under treatment for neurasthenia. He came under 
the winter’s observation and was treated under his direr- 
tion for prostatitis associated with impotency, and made 
a complete recovery in a few weeks. 

Another case, referred by a neurologist, w r as one of pus¬ 
tular acne which had produced a profound degree of 
mental depression on account of the disfigurement. The 
condition was cured and the psychic phase disappeared. 
In the former case the lesion produced a functional de¬ 
rangement, and in the latter the impressions w r ere psychic. 

In the author’s experience, fully twenty-five per cent, 
oi his cases of prostatitis, now' numbering more than 
cases, have been subjects of neurasthenia, and were cured 
( >f both the prostatic and psychopathic derangement bf < 

treatment Ike local condition. _JI 

1 he author w r as first impressed wdth these views 
years since from the treatment of hysteria in a jt 
patient, when by employing the static wave current " 1 
IU< ,<l * ciee It ode placed in the rectum in the treatment ^ 
a us*, of constipation, a hysteria for which the P a 
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bad !-'*<■" refCTTed to the writer for electrical tl , * " 

„,,s promptly cured, coincident with the relhf ^’ 

, amenorrhea, which had persisted for upward ■ °! the 

t ien years. This result demonstrated two h th,r - 
truths: (1) the efficiency of the method in the 
of dysmenorrhea; and (2) that with the cure of dvsrnT 
orrbea there will often be prompt subsidence of the hvst 
ical symptoms. This has been the result in the treatment 
of a large number of similar cases of neurasthenia and 
hysteria, from the treatment of some pelvic conditions 
particularly in cases of prostatis and uterine congestion’ 
These cases are cured of the psychic manifestations when 
the local troubles are relieved except when the psychic 
condition has been present for a long time; in such eases 
long present impressions are apt to be fixed. 

The attitude of the neui'ologists on tiiis subject can 
probably be attributed to the fact that the gynecologists 
have uniformly resorted to surgery in the treatment of 
these pelvic conditions. Surgical methods while invalu¬ 
able in selected cases either dismember and render the 
In steria or neurasthenia worse, or prove of but temporary 
ava ^ many cases, particularly in the cases of simple 
‘’-ongestion of the uterus, and prostate gland. The removal 
0f either the prostate gland or the uterus is known often 
’ produce serious mental derangement. Curettage, pro.v 
massage, and rectal or vaginal injections of hot water 
uniformly ineffective in relieving to a sufficient degree 

< ,/! < T ut( ' r * ne or prostatic congestion. Unless the neurol 

< J Sts <Lre willing to investigate the subject from this point 
' Vl(J w, it win remain for the general practitioners or 

u - 4 **°>?ists or genito- urinary specialists who ai*e fannlia 

fficient means of relieving pelvic congestion, to dem 
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onstrate the correct status of the so-called fuDctj 
neuroses. ’ 

Another class of affections which is liable to lead 
neurasthenic symptoms are the derangements of 
stomach and alimentary canal; often from hvperehl * 
bydria, and conditions associated with constipation with 

intestinal putrefaction and toxemia. 

There are also many eases in which an inherited physical 
status and unsuitable environment may develop a set of 
psychopathic symptoms. To presume, however, that even 
these cases if placed under proper conditions of environ¬ 
ment and hygiene, in happy home surroundings, fulfilling 
the natural functions of existence, are certain to be sub¬ 
jects of neurasthenia and hysteria without other physical 
cause, is contrary to experience; for when under adverse 
conditions of birth, the resulting neuroses may generally 
be averted by happy surroundings and judicious discipline. 
To consign cases of functional neuroses to the Christian 
*enti.;ts, or other psychic healers, without directing 
n nr largely to physical conditions, would be un- 
ubt< dh to compromise the best interest and future 
h and happiness of the individual. To decry the cm* 

. it of auto-suggestion is far from the authors intent, 
substitute it for physical treatment when actual 
P ysical derangements exist is bad practice. 

• . ^ J l >( 1 7nana 9 em€) it of these cases employs con- 

exm' r healthy ^ lgge * stive treatment for the purpose of 
the h Pr(>IXJ1 P s y e bic influence upon the mind, with 
r,;*— 1 treatment directed to the relief of every 
ph ” condition discovered. fl 

I’-ts designated as functional neuroses include 
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the symptoms complex known as neurasthenia . hysteria 
hypochondriasis, functional epilepsy , and chorea. ’ 

The effort to differentiate the symptoms which shall 
make a clinical picture of the first three conditions, is 
quite difficult; and we believe is not in accord with what 
must be eventually recognized as a varying effect or reflex 
which may affect different individuals in different ways 
even when causes are much the same. In other words, the 
differential difference between hysteria and neurasthenia 
which was once stated by Gowers to be one of sex, at the 
present time is discountenanced by the modern school of 
neurologists; though it may have embraced more of truth 
than is now acknowledged. Freud has come nearer to 
what seems to the writer to be the correct understanding 
of the relation of the sex problem to functional neuroses 
than his contemporaries. The sexual organs are so closely 
knitted in their functions and nerve supply with the 
sympathetic nervous system and with the train of reflexes 
that are traceable through the ramifications of the sympa- 

o 

thetic nerve, that it is not difficult to recognize a chain 
of relations, which constitute the symptoms complex of 

these neuroses. 

I he treatment of functional neuroses, as suggested, 
should be directed to the treatment of the symptoms com 
plex. There are. very few of these cases which do m 
indieate a large measure of perversion in all of the nutn^ 
tive as well as sexual functions. The secretions including 
the skin and alimentary secretion are inactive, the bowe 
^re as a rule constipated, and most of the cases ait >teri 
or impotent. That the treatment of these patients cannot 
be effective by one means of treatment, is self-evident, an 
the absurdity of drug treatment has been likewise demon 
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strata! by the general failure to cure them by these mean*. 
Radiant light, and heat, and mechanical vibration as indj. 
cated ; d’Arsonvalization for the treatment of hypertension 
when present and the static and high frequency currents 
in the treatment of the two types of pelvic inflammation; 
simple and infected, each plays an important role when 
indicated. Regulate the rational indications to each indi¬ 
vidual case, including in addition to the means enumer¬ 
ated the systematic regulation of diet, exercise and envir¬ 
onment. It is impossible to expect to relieve these patients 
by any one set of measures; because each case presents 
in the symptoms complex, varying conditions requiring 
individual treatment by those who are familiar both with 
the symptoms and methods of treatment to be employed. 

Under a rational regime, the prognosis is good in early 
cases, and always relative to the effect that the condition 
has had upon the mentality of the individual. In long 
standing cases ifc cannot be expected to restore to normal 
a depraved or perverted mentality, the results of a cumu¬ 
lative process of abnormality or perversion. In all cases 
There will be improvement, and in cases of but a few years' 
standing the results are uniformly good. 

Functional epilepsy or epileptiform attacks of reflex not 
central origin, are apt to arise from overfeeding particu¬ 
larly with excess of meat diet which is improperly masti¬ 
cated. Some cases however in young children of highly 
nervous organization, may have the condition aggravated 
by various local conditions of the genitals, or of the 
mucous cavities as adenoids, and in others it may he 
associated with eye strain. 

1 he indication in these patients is to remove every cause 
of reflex irritation, and establish the normal functions in 
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>vor v part of the organism, together with restriction in 
‘ e matter of foods as to quality and quantity. Meat 
M bo entirely omitted in most cases. 

§ Treatment:— The employment in conjunction with regu¬ 
lation of diet and habits of the static wave current, radiant 
light and heat and mechanical vibration is indicated for 
relief of conditions to which they are adapted. The static 
wave current should be employed daily in these cases, pre¬ 
ferably over the abdomen, with the prolonged application 
of radiant light and heat to the extent of inducing 
hyperemia to the trunk of the body, with the additional 
application of mechanical vibration to the spine and for 
the relief of constipation or any other condition to which 

such application is adapted. 

Chorea arises from practically the same causes as func¬ 
tional epilepsy and the indications are the restoration of 
every impaired physical function and corrections under 
practically the same principles as those suggested in t 
treatment of epilepsy. The static wave current, hoc e , 
should not be applied in these cases; hut a spinal e 
should be placed directly over the cord, and ^'^ in 
rnn rapidly w T ith the balls of the discharging r 
separated in order that no spark will * sc iu . 

th * gap ; in other words, the administration o 

sulation through the medium of a long S I >1 ^ to the 
^ Prolonged application of radiant light ar ^ should 
ll ‘unk should precede the static treatment. u p 0Q 

<Us<> be restraint in matters of diet, an 1 con g D eiiient 
* Ul out-of-door life, away from school 01 ot 

< ei ‘ sueh management the prognofe - - - , ul an- 

1 he following case will illustrate the m 
a Pn g these cases: 
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M 1 child, 11 years of age, had suffered from chorea 
with constantly increasing convulsive movement for three 
months. When brought for treatment the child was in 
condition of general convulsion with a temperature of 
*101° F. It was with difficulty that she could he kept 
upon the table or chair, owing to constant involuntary 
movements of the extremities. The knuckles of both 
hands were inflamed from constant bruising as she threw 
the arms about and also the ankles of both feet. The 
choreic movements involved the face as well as the ex¬ 
tremities to the extent that it was with great difficulty 
that the child could drink or he fed. 

The treatment consisted of long applications of radiant 
light and heat from a 500 c. p. lamp, over the front. and 
hack of the trunk and extremities of the child, until well- 
marked hyperemia was effected particularly marked over 
the trunk. This administration required practically from 
forty-five minutes to oue hour. The child was then placed 
on the static chair lying at full length and a narrow 
electrode was placed over the spine extending from the 
sacrum to the hair line on the back of the neck. Sheets 
were placed across the abdomen and extremities and tied 
beneath the chair, to hold the child in position. If the 
wave current is administered with a discharging spark, 
the noise causes an increase of convulsive movements in 
these patients. Accordingly the current was administered 
v>ith the terminal balls of a machine having sixteen re- 
Aohing plates, widely separated and running at a speed 
°f revolutions per minute, for twenty minute*- 

Improvement began at the outset, and in eight days the 
child, whom it was necessary at first to bring in a cab. 
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was able to come to the office by the surface cars wain 
to the office, and in three weeks was discharged ’ 8 

In addition to the electrical treatment, cold packs wer 
given daily for the first week or until there was no rise 
in temperature, when hot packs were substituted, in 
three weeks this child was practically well, and has re- 
maiued so for one year. 

She had been on the use of Fowler's solution of arsenic 
in large doses from the first appearance of the symptoms, 
without apparent relief. This treatment was not discon¬ 
tinued during the treatment instituted by the writer; but 
the promptness with which the symptoms disappeared as 
soon as the physical treatment was begun, in a case which 
had been growing progressively worse to the time she 
came under observation, was evidence of the efficiency of 
die method of treatment adopted. 

The theory of the treatment is the derivative effect 
and increased metabolism and elimination induced by 
applications of radiant light and beat, together with ef¬ 
fects of the static current upon metabolism, and upon 
the cord condition. The regulation of diet, which should 
always be limited, in quantity and kind, to the physic* 
demands of growth and nutrition, by controlling e 
u ndency to overfeeding relieves or prevents the co 
( iuent auto-intoxication. 
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CHAPTER VI 

therapeutics in non-infected inflammation 

The careful consideration of the principles and the 
modus operandi of the treatment of inflammation is given 
jn Chapter II of this section. The principles employed 
in the treatment of every non-infected inflammation •> 
practically the same, except that special devices or elec¬ 
trodes are employed as adapted to inflammatory condi¬ 
tions of the various parts of the body. ''ffl 

The resolution of stasis or the dissolution of induration , 
occurring with an inflammatory process, as previously 
stated, is the indication in all conditions of simple in¬ 
flammation. This, with the relief of resulting symptoms 
of muscular tension or contraction, and the restoration, 
of metabolism, comprise the indications. ; I 

The author’s life work has been largely identified with 
the investigation and promulgation of the principles o 
treating inflammatory processes by the employmen 
means which would affect the resolution of induration 

always present with inflammation, and the cause of 

. . . + This has 

persistence except where infection is present. 

been clearly shown in numerous monographs and 

published, and verified in the experience of all who ^ 

recognized the principles and employed them intelli© e]t ^ 

It has been clearly demonstrated in the author > 

ence that internal or external applications of vib r * 

or massage in acute inflammatory processes 

206 
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, condition. This is well illustrated by the faUure 
f r ,nn the treatment of sprains and inflammation of the 
,,'restate .eland by massage. It requires a different sort 
', f tissue activity than that transmitted by vibration or 
friction to effectually relieve local stasis or infiltration 
%vhen once established. Those measures will often relieve 
t |,e resulting muscular tension, thereby affording relief 
from pressure on the contiguous joint surfaces; but not 

tlu* induration. 

jt is the intrinsic activity, the activity of the parte in¬ 
durated, particularly the diffuse contraction at a rate 
approximating 120 per minute alternating with periods of 
release or rest of the tissues so involved. This will effect 
the drainage or elimination of foreign matter from the 
intercellular spaces. These results cannot l>e effected by 
currents which stimulate muscular contraction through 
stimulation of motor points as is done with the constant 
and interrupted current, but to be effective require direct 
application to the muscle cells of the tissues invohed. 
As has been so often stated, this cannot be accomplished 
s ° well with any other electric current as with the high 
potential static modalities; particularly the static 
current, the static sparks, the static brush discharge and 

tlle direct vacuum tube current. 

These modalities induce effects which have never n 
duplicated nor can be with currents of Iov potentia 
du* currents from a Ruhmkorff coil or Tesla apparu 
11 " tll er words, the treatment of uninfected in flam f 
11 moving infiltration must he recognised as t 
°{ the 'tatic currents; currents which induce diffuse pro 
p a * mi c contraction- The contractions induced y 0 
m<>daU ties Ls very superficial and ineffective as compare** 
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to the effects of the static modalities which can be regu- 
lateil to a nicety to the requirement of every condition 
from the intense or powerful effects necessary to affect 
the structures of the hip joint and gluteal regions to the 
gentle administrations to the eye. $ 

The results obtained by the institution of methods of 
treatment adopted along these lines has been so revolu¬ 
tionary that medical conservatism is always inclined to 
doubt the possibility of the things accomplished by those 
who employ the requisite technique. 

Treatment of the class of conditions under considera¬ 
tion, may be divided into (1) the types of arthritis, (2) 
pelvic inflammations, (3) congestions and atony of the 
abdominal organs, and (4) other inflammations, neu* 
ritis having been treated in the chapter devoted to the 
diseases of the nervous system. 

A sprained ankle offers one of the best examples for 
demonstrating the results of the treatment and of the 
success of the principles of treatment under considera¬ 
tion ; because here we have to deal with conditions not 
complicated by the uncertain elements present in many 
types of arthritis. The following case will illustrate the 
facility with which these cases are treated by the static 
currents. 

Miss W., a student of Dr. Savage's Normal School of 
Physical Education, while exercising in the gymnasium, 
sustained a severe sprain of the right ankle. She ' vaS 
referred to the author for a diagnosis of a possible fm c 
ture of the lower end of the fibula. It was about thirty 
six hours after the accident; and the limb was very much 
swollen and so painful on movement that the patient 
would permit no manipulation whatever. The x-ray di s 
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closed a normal condition of the bones. In ^ th 
question “Is there anything else yon would like me to 
do? ” the answer was made by the accompanying p i iysi . 
darn “ Well, what can you do? ” The writer persisted 
in requesting to know what was desired, when the doctor 
said they wished to have her ready for active exercise in 
twenty days. When the author replied that she could be 
ready in ten days, the answer came “ Let us see how you 
do it.” The following treatment was employed. The 
patient was seated upon the insulated platform and soft 
metal, twenty-two B. and S. gauge composition, was care¬ 
fully moulded over the swollen parts of the foot, and the 
wave current administered for twenty minutes. Follow¬ 
ing this the static brush discharge was applied over the 
swollen and infiltrated area, when the doctor remarked 
“ The swelling is going out.” The wiiole indurated field 
became softened in tw'enty or thirty minutes application 
of this modality. The static sparks were then applied 
with the spark director below' and around the internal 
and external malleolus, and over the anterior and pos¬ 
terior extensors and flexors of the foot, all of which were 
in a state of tension. 

When the patient came into the office her foot was 
strapped with adhesive strips. These were removed and 
not replaced. The patient w r ent from the office, and down 
the steps with the crutches in her hands, and said her foot 
hurt her very little. The next day she returned walking, 
but with her crutches in her hands, lest she might need 
them. She was so much relieved by the second treatment, 
that tlie following day she returned without the crutches, 
and within ten days she was able to resume her usual 
gymnasium work. This case was complicated by a sciatic 
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neuritis involving the nerve botli at the sacro*eiatic notch 
ami in the popliteal space, the result of the fall. These 
however were both promptly cured, and only slightly de¬ 
layed the recovery of the patient. "vP| 

Cases of sprains which come under observation promptly 
after the accident are usually cured in three or four days 
by the method described. It was in the treatment of a 
sprain that the writer first recognized the fact that stasis 
was an obstacle to be overcome for which nature required 
assistance, by removal in order to facilitate recovery 
It may be said without compromise, that all sprains, where 
no severe injury has taken place of the ligamentous or 
bony structures of the joint, are promptly cured by this 
method without rest or strapping. The same principle 
applies to the treatment of all joint inflammations. 

In cases in which there are indications of toxemia or 
infection associated with multiple arthritis, the joint, 
lesions though symptomatic demand treatment similar to 
that employed in the treatment of the sprained ankle. 
The main reliance, however, in the treatment of chronic 
inUamniation of the large and small joints, are the static 
sparks, directed to the soft structures of the joint avoid¬ 
ing direct application to the bony points. These measures 
produce diffuse deep contraction, and when applied suc¬ 
cessively to the infiltrated tissue, express or force out the 
accumulated rubbish from the lymph spaces; and by the 
removal of pressure permit the restoration of circulation. 

It may be said that there is in addition a coincident in¬ 
creased blood supply induced by the stimulating effect 
of tin spaik discharge as well as removal of the infiltrat- 
mg products of inflammation. 

lln application of sparks, likewise, to the tense muscles 
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*-hich are constantly present with inflammation of a j„ int 
adds another beneficial factor to the treatment of the 
there! y relieving the increased pressure in the joint on 
movement. This tension is nature's effort to fix the joint 
and thereby produce a cure by ankylosis. Natures meth(X j 
of curing arthritis is ankylosis, and the surgeon or ortho¬ 
pedist who employs the method of rest in these cases is 
apr to make the same mistake. In no class of cases is 
rest more contra-indicated than in arthritis except of 
tubercular joints, when ankylosis in the late cases is the 
only probable cure of the condition. 

The management of rheumatoid arthritis. Stilt's dis¬ 
ease, and osteoarthritis: The treatment of the joint in- 
rlanimation is of first importance; but in order to cure 
the cases, regulation of diet to the requirements of the 
individual for the correction of the vicious processes uni¬ 
formly present in the alimentary canal demands coincident 
attention. They are the element of greatest importance; 
because they constitute the exciting causes of the condi¬ 
tion. The internist however, who attempts to cure these 
cases by the employment of diet for correction of the 
intestinal derangements alone, except in rlie early ca^s. 
will meet with failure for the condition of arthritis ''hen 
once established, will require iu addition the local treat¬ 
ment described. 

Infectious arthritis, including so-called rheumatism, 
tubercular, gonorrheal and septic arthritis, will be con 
sidered in the chapter on the treatment of infectious 
diseases. 

Pelvic inflammations: Congestions of the non-infected 
type, include the congestions associated with dysmen¬ 
orrhea, subinvolution, ulcers of the cervix, caruncles, 
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ovarian congestion, prostatitis, vesiculitis, orchitis ^ 
epididymitis. These affections are managed with remark*, 
able facility under the same principles of treatment as 
the non-in fee ted inflammatory conditions. 

Dysmenorrhea and subinvolution are in a large p* r . 
carnage of cases associated ^ifch retroversion which i^ 
the natural outcome of the engorgement, the natural sup¬ 
ports not being sufficient to keep the heavy uterus in po¬ 
tion. This results in most cases in constipation and th^ 
train of symptoms and conditions associated with in¬ 
testinal putrefaction and auto-intoxication. When the 
retroversion has persisted for a considerable time, the 
structures of the round ligaments may become so altered 
that it may never be possible to restore them to their 
normal tone. It is often possible, however, after removal 
of the congestion and weight from the body of the uterus 
for it to remain in proper position without the aid of the 
normal supports. In all early cases however the normal 
tone of the supports seems to be promptly restored. 

The remarkable facility with which these uterine con¬ 
gestions are relieved, must be witnessed to be appreciated 
b> those who are not familiar with the principle of action 
and effects of the method employed; because the results 
from th«s?e newer methods are so different from the ex* 
F* rmnee with methods with which most physicians are 
familiar. This method has been employed by the author 
*‘ llt ** 1 was discovered by him in the way described i fl 
the previous chapter. 

* ince T ^ e discovery, it has been our practice to tre^t j 
cases per rectum and with uniformly good results* 
he metal electrode is placed with care so that it wl# 
in contact with the uterine body from the rectal sid® 
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and is held in position by the patient or with an x-ray 
^be holder or other device; the patient reclining i n a 
comfortable position upon the side with the back towards 
the machine or in Sim's position. The wave current is 
regulated as in other cases, the pain produced by a short 
spark-gap being the indication of the presence of conges¬ 
tion, and the evidence that the current is affecting a con¬ 
gested uterus; for if normal, it would not cause paiu. 
With the gradual lessening of pain due to the relief of 
the superficial infiltration the spark-gap is lengthened 
little by little at each seance. A progressive improvement 
will be noted as in other cases by the daily increased 
length of spark-gap which the patient can tolerate from 
day to day. The treatments are administered daily for 
Twenty minutes until it is possible to start the treatment 
with the spark-gap of three inches or more; after which 
treatments are given on alternate days, until within a few 
days of the menstrual period, when daily treatments should 
he resumed until menstruation begins; then treatment 
should be discontinued. If menstruation has been pain¬ 
less, treatments may cease, or otherwise be continued as 
indicated. 

The prognosis as demonstrated is uniformly good; the 
only cases in which favorable results are not obtained arc 
those of acute flexion, or actual stenosis. The usual so- 
called stenosis associated with dysmenorrhea promptly 
disappears with relief of the congestion of the body of the 
uterus. Actual stenosis is probably not present in more 
J han <>ne to five per cent, of cases of dysmenorrhea; at 
least, that is according to the findings of the author. 

W hen endometritis complicates the condition, the syste¬ 
matic employment by the method of Dr. Massey, by the 
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intra uterine application of the positive pole of the con¬ 
stant current with an amalgamated copper electrode i H 
indicated, applying it with from ten to t wenty milliampere* 
of current for from ten to twenty minutes. This method 
is employed for the purpose of destroying the unhealthy 
endometrium. By this method the electrical diffusion of 


Fig. 47. Common Metal Rectal Electrofle. 

the mercury and copper salts into the lining membrane 
causes it to slough away, to be replaced by a healthy mem¬ 
brane. This treatment should be employed but once and 
carefully guarded as to dosage, so as not to create too 
extensive destruction of the endometrium, and should be 
followed by the systematic rectal employment of the static 
current as previously described. 







n< ^ubiHi-olut-ion is treated in practically the same 
T F ’ mt often be effectually cured in from five 
1 -i‘sim n i * Ulces ' class of cases no other condition 

the ci .. I Promptly and effectively to this method as 
to suffer They however, more apt 

require ii i 10 . eran 8 ej nents of the endometrium, and 
dysmenorrhea 1 t lille treatment than the cases of simple 
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The "«""l 'Icetrodcs employed in these ease 

feetiil (ivatm.'.it is indicated, is the eo mm * ln *Mch 
electrode shown in Fig. 47, or the author's el ‘' 

.wploved in the treatment of prostatitis, *, *'• ala ° 
48, and an electrode designed by I) r . Arnold Kn.J” *> 


Fw. 4!>. Curved Electrode Designed by Dr. Arnold Snow. 

is curved as shown in Fig. 4!>. These electrodes have each 
their special indication and are designed to give as certain 
contact as possible with the parts treated. 

In eases of subinvolution or dysmenorrhea, complicated 
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!'i«. 50. Glass Vaginal Vacuum Electronic. 


bv 


ulcerations or an edematous condition of the 
fif MX ’ iT is best to employ with each seance an additional 
cup 111 biu tes application with the direct \aeumu tu 

gla a rwo *° f° ur inch spark-gap emph>yin„ t 

v 'filial vacuum electrode shown in Fig- 50 - *** 
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electrodes arc made in. various' sizes, and when used 
described, the results of treatment are satisfactory. 

Urethral caruncles are treated in practically the same 
manner, employing a glass (Fig. 51) or metal urethral 
electrode of a size which will cause a moderate degree of 
dilatation employing the direct vacuum tube current or 
the wave current. Many of these cases will be promptly 
cured by this method. Others in which there is a growth 
of hyperplastic tissue, will resist treatment, though in 
most cases the symptoms are very much relieved. 


In cases of marked vesical irritation the treatment 
with a metal electrode placed just above the pubes affords 



Fig. 51. Glass Urethral Electrodes. 


prompt and remarkable relief in a large percentage of 
cases. 

fa ovarian congestions the symptoms of pain, often 
designated as ovarian neuralgia, are usually promptly 
CUTe< l N 'ith the relief of a subinvolution or dysmenorrhea 
^hieh is apt to be the cause. In some cases, however, the 
I am may persist, indicating persistence of congestion. I u 
< *im x, the application of the static wave current with 
Lai < lectpode directly over the offending organ will 
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ciiiigi'Sf* on ' The operator should ^ ** Mfe, of 

an i» feeti0tt before ““Paying the wave *° 

ottered. c ^rent b* t it * 

faghnsmus is usually promptly cured h 
passing into the vagina vacuum tubes ' 9 ’ Stemat >call y 
readily pass employing each subsequent. <i ' an!e ' as "ill 
and employing the direct vacuum tube c ,‘ >} a Iargl ' r tub,, 
four inch spark-gap. Ient with a two 

Prostatitis as treated by the author’s method 
a way to the relief and cure of one of the **’ " aS ,,pen " <1 
conditions of the male sex. * most distp essing 

Inflammation of the prostate gland, or prostatir , 
tropin, so-called, arises from numerous causes- a J mr ' 
he attributed to anything vicious in the life’of ,™ 
vKlual, though gonorrhea is undoubtedly the most p^ 
he cause. Bruises upon the perineum, as obtained ia 
horseback riding and bicycle riding, and other mechanical 
effects, contribute to the early institution of an Mamma- 
' 1>rocoss aiKl as in other inactive sites, the inflamma- 
process is prone to increase, enlarging the indurated 

is r inflammatory process once begun, 

’■ posed, to greatly increase. Occasionally a neoplasm 
^ 1 oid tissue develops in a gland. This condition how- 
r ^ j l,l ' s * ,een found but infrequently. In a previous mono 
u-u 1 r her stated that hyperplasia was probably 

tj 0u 1 in these cases, and would prevent a redue- 

iS ^ n ^ ie Sland to normal. More recently, however, it 
encf* f ) 0 ^ ave ^ >een demonstrated in the authors experi 
gi ail ,, " U Persistent treatment, even in old men, the 
Ple^- n<1 ' ^ K ‘ generally reduced to normal ich com 
fiction after two or three months of static trea 


4 > 


IS 


moili*of kntiat, rn'!Tn;\fs 


monl Thow cases <>’• " ,,t i,K ' huK ' H "‘ <>f whin, 

th0 author luis dlapmwil bnt three in upwards .,( , r>0 


case®. 


The prognosis in prostatitis . based upon the author’* 
result* by this method is uniformly good except in tuber, 
cular or malignant eases. In cases in which a fibroma 
is present, the relief is marked, though not complete, and 
in these cases the Roentgen ray is indicated as an adjunct 
to the static treatment. Malignant or tubercular prostate 
tis Will he considered in the next chapter. '3 

The method employed is practically as follows: The 
patient is placed upon the chair, lying upon the side, with 
the back to the machine as shown in Plate V. The elec¬ 
trodes shown in Figs. 47 or 48, are either held in position 
by the hand of the patient, or by an x-ray tube holder as 
shown. Care must be taken that the electrode is well in 
contact with the gland, and in the median line. If lying 
laterally, or placed at an angle which will reach the great 
nerve trunks iu the pelvis, on either side, pain will be 
induced down the course of the corresponding nerve, which 
will indicate its position away from the median line. In 
other cases in which the electrode is placed too high in 
the rectum, the parts will be found very sensitive at the 
extremity. Care should be taken to place it just far enough 
into the rectum not to cause pain other than from pressure 
upon the gland itself. In cases, when the electrode i® 
applied directly to the vesicles, and the current is 

ln*r strong, a disagreeable pain may be induced iu ^ 
testicles, which may remain for several hours. Thi® 
promptly relieved, however, by the application of radiu*^ 
hght and heat. 

I hi Kite at which the spark-gap is allowed to diseharg® 
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is <>.»■ <>f the most important points in the . 
this method of treatment. If the spark-gap ds d . 'T 1 " 6 

«t » wte ;lb °;’ e 3()0 • >er a disagreeable 

apt to be produced due to an intense contraction " ^ 
parts. The rate of spark-discharge therefore shonld n l 
exceed 300 per minute and 120 is to be preferred. T h 
can only be regulated by a means of very uniform siewj 
control; one which will permit of very gradual increase 
of speed. With each increase of the length of the spark- 
gap. the speed of the machine must naturally lie relatively 
increased. If the resistance steps, in the rheostat of the 
direct current motor give too great variation, it. is im¬ 
possible often to regulate the rate of discharge except 
some other device be provided, which should be unneces¬ 
sary because with the direct current, in a properly graded 
rheostat the control should be perfect. 

If the power, however, is derived from the alternating 

current, a mechanical speed control is the only, at present, 

practical means of regulating the rate of discharge for 

the properly delicate management of these cases, because 

h is impossible to regulate the alternating current by any 

present device to sufficiently delicate changes of speed. 

I he size of the terminal balls of the discharging rods, 

should not be larger than one and one-fourth inches in 

diameter; because, otherwise the contractions of the gland 

Ull l Ik ‘ too violent. ! >i \ 

b nil] be found in some cases that after several day 

of daily treatment the patient will feel a degree of sore- 

s following the administration, due to over stimulati 

b gland by the active gymnastics induced in it b. 

ln,lt In these cases the treatment should lx s 

w the authop haa found that the administra¬ 
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(ion of tihe current is loss stimulating tlirough the rmdiurn 
of a glass vacuum electrode employing the direct van 1Urn 
tube current, by the same arrangement as for the wave 
current with an electrode similar to the one illustrated 
in Fig. 52. Improvement will be indicated by the increased 
length of spark-gap that the patient will permit at the 
outset of the treatment from day to day—the longer spark- 
gap indicating the progress made in the relief of the condi¬ 
tion. When it is possible for the patient to bear a four 
inch spark-gap at the outset, as long as will ever be re¬ 
quired, treatments may be given on alternate days until 
the gland is reduced to a normal size. The marked relief 
afforded by the first few treatments in the eases of large 


Fig. 52. Long Rectal Electrode. 

infiltrated prostates is remarkable. Usually within the 
fim week the frequent micturation is relieved and much 
of tlie ladder tone restored. The majority of cases are 
permanently relieved Avithin a month, though Avith some 
patients, in which the condition is of long standing, it 
1 policy to continue the treatments for two or 
norn 1U °. I1 ^ 1S ^ *ih a A r iew of reducing the gland to the 
abl * ^ ^hick can often be accomplished and is desir- 
relapse ^ CaSes ’ tlj ereby forestalling the possibility of 

Upon tUe Prostate gland was discovered by 
a lar^* t n eating an intra-pelvic neuritis in which 
prostate was discovered; and it was noted 
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following fix' administration that the „ laml 
iiiuoh and in size. i t was 

vt ,,r aflw ‘Ws *««* ™> *»ted Wore it was b „,„ «£“ 1 
Service; when the following case came under ol JL T’ 
Inching the writer to relieve him from his *** 

ilU , both mental and physical. ~ ‘ ' fTer ‘ 

Mr. G., aged sixty-three, began treatment June 15 1901 
in a state of great depression. He stated that for f on ’ 
years he had been obliged to rise several times each nio-ht 
‘to void his urine, passage becoming gradually more diffi. 
cult and more frequent; and during the previous weeks 
the odor of the urine had, become very offensive. He had 
also been unable to retire at all at night on account of 
the necessity of continually rising owing to the vesical 
irritation. Examination of the uiine showed the reaction 
to be alkaline, very offensive, and to contain quantities of 
mucus as well as numerous pus cells. The treatment 
employed, was the daily administration of the static wave 
current with a straight metal electrode a cut of which is 
shown in Pig. 47 , for twenty minutes daily. At the first 
treatment the pain caused by the contraction induced was 
severe that a current measured by a one inch spark-gap 
^ ;ts that could be employed. At the close of the treat- 
lnent however, the spark-gap had been gradually lengtb- 
11 d to about four inches. The patient’s great sense of 
dcf after the first treatment was remarked. Aftei four 
, ly Ministrations the patient was voiding urine with 
ltCr freedom and much less frequently, and the char 
Z of the urine was less irritating and contained less 
-Mutate. These treatments were continued dai J 
w-k. am] on alternate days for one Meek 1 

t,le Patient’s condition was so far improve 
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ho wiK m>t obliged to rise at night nor to void urine durin 
the day too frequently, and treatment was discontinued 
No other treatment was employed with the static wave 
current, except the administrations of vesical antiseptic. 
It is now more than nine years since this patient was 
treated, and there has been no return whatever of the 
symptoms; and he has not been obliged to rise nights to 
void urine, as it had been his habit with increasing annoy¬ 
ance for more than four years preceding the treatment 
The results of treatment in this case aroused the writer 
to the importance and remarkable possibilities of this 
method of treatment, which has been followed by the suc- 



tic. 53. Concave Faced Vacuum Electrode. 


cessful treatment of upwards of 140 cases since the cure 
of this first case; and the percentage of relapses has been 
^cr\ slight; and these cases have been promptly cured 
and remain permanently well. 

No work during recent years has given the author 
greater satisfaction than the treatment of these unfor¬ 
tunate patients; and the cordial support that hits been 
accorded the method and the grateful expressions of ap¬ 
preciation the members of the medical profession who 
In come familiar with the method, has ampL r^" 
warded the author for the years of labor that he has 
< voted to the development and advancement of improved 

therapeutic methods. 
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/» care shouW be taken to ca m . tK 

hi „b enough and far enough forward to j,„‘. * Strode 

affect* 1 vesicles. It is also po** bte ln thes^'T" «* 
prostatitis to effect a normal condition of Va ** in 
orchitis apply the proper vacuum eleet^Tl. 
the usual surface electrode, or one hav in » a ,, „ ’ thei 
as shown in Fig. 53, holding it first over the upperT If* 
of the gland, and gradually as the parts are ^ “ 

passing it further down, until the tenderness and ind 
tion are relieved. It is surprising how effective this 
method is in relieving this distressing condition. A K l;ui') 
which is so sensitive that it cannot be manipulated prior 
to treatment is soft and painless on manipulation follow¬ 
ing a twenty minutes to half hour administration of the 
current. The spark-gap in this as in all other cases should 
be regulated to the toleration of the patient. 

In epididymitis the modus operands is exactly the same 
and the relief is prompt and certain, employing the same 
electrodes as in orchitis. 

In varicocele the indication is to relax the muscular 
tension of the internal and external ring or the canal 
when* pressure upon the spermatic cord and veins is inter- 
hriiin- wit], the venous return. The authors method of 

II ( a ting these cases is either to hold the convex surface 

tin* rectal electrode s'hown in Fig. 4S, or a piece 

III U| 1 bent so that the curve will conform "hh ^e s 
f;lce ov «* the canal, held in position with a towel in 

Pati ^t's hands. Owing to the pubic hairs it n*J 

n «‘ces> 


to avoid the 

,sar . v to thoroughly moisten the p&rt> means 

^‘I'h-asant stinging of the short sparks. By t 1 uC . 
t .'‘ ,,111s, 'ular contractions are relaxed, and . e Aved 
" Ils tH > return circulation through the vein is 


oved. 
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In the early cases, before the vein is materially occluded, 
the effect is prompt and the cure complete. 

In a physician, while under treatment for prostatitis, 
a varicocele coincident^ disappeared as reported by 
him. This case had been under treatment for prostatitis 
in the office of one of the best, specialists in this city, by 
massacre without relief, and with a loss of ten pounds in 
weight immediately before he came under observation. 
After three weeks the condition was cured by the authors 
method, as previously described, and the variococele had 
also disappeared, and he had regained the weight lost 
during the process of massage and was also relieved of a 
profound condition of neurasthenia. 

Congestion and atony of abdominal organs. The effects 
of the static current upon congestion in the abdominal 
cavity, are the same as in other simple congestions; the 
induction of successive contraction of the respective vis¬ 
cera, effects the elimination of infiltration and exudation 
with the restoration of the circulation and function of 
the parts. 

Malignant disease, tuberculosis of the viscera and other 
infectious processes are always to be considered in the 
treatment by the wave current and static modalities of 
abdominal congestions; for in any of these affections the 
application of these modalities are contra-indicated and 
their presence may often be determined by aggravation 
of the symptoms from the effects produced by one or two 
treatments when little or no harm may be induced except 
in l JUs processes which should always be excluded before 
the wave current is applied. The age, history and con¬ 
dition of the patient at the time will generally assist in 
excluding these conditions. 
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I" parenchymatous and interstitial nephrif 
cation* arc practically the same. The static v'* 
should be administered directly over the kidnjv C ' UT *' nt 
scribed in a preceding chapter. The daily app,^^ 
an electrode sis by eigl>t inches over this redon and 
employing a slowly discharging spark-gap of eight or ten 
inches for t wenty minutes will be remarkably effective In 
relieving the congestion and infiltration of'an inflamed 
kidney, the seat of either type of nephritis. 

Hypertrophic cirrhosis of the liver can be very rapidly 
reduced, and the accompanying symptoms relieved, by 
the application of the wave current with an electrode 
over the area of congestion. If these patients will dis¬ 
continue the use. of alcohol, and persist in the treatment, 
the prognosis as to recovery is excellent if instituted early 
in the case and beneficial in alii cases. 

Enlargement of the spleen of malarial origin is fre¬ 
quently found in patients living in the tropics. Dr. Con- 
dict has demonstrated beyond question the efficiency of 
the wave current in reducing the enlarged spleen in these 
cases, and restoring the patients to health. In these, as 
in cirrhosis of the liver, a large plate should be applied 
over the enlarged spleen, and the spark-gap employed 
should be long enough to cause marked contraction of the 
abdominal walls and underlying organs. It is very ques¬ 
tionable whether the wave current should be employed in 
cases of leukemia, partaking so much of the characteristics 
of malignancy. 

In diabetes mellitus, the results are remarkable in the 
cases in which the lesion is of pancreatic origin from the 
administration of the static wave current with a soft metal 
electrode over the epigastrium. Cures have been effected 
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by such employment of the measure. When, however, a 
hiirh blood pressure is complicating the condition, it would 
s<Hun to be the cause; because the employment of auto- 
condensation only has often effected complete disappear¬ 
ance of the glycosuria during the course of treatment. 

Dr. de Kraft’s method by employing the pulsatory reson¬ 
ator discharges over the abdomen and body of the patient 
has been reported by him to be remarkably efficient in 
diabetes mellitus. 

Atonic conditions , which often result in congestions 
owing to engorgement and defective metabolism, are re¬ 
lieved by the static wave current, radiant light and heat, 
and the d’Arsonval current by the direct method either 
alone or in combination. In these cases the wave current 
should be administered with a large abdominal electrode 
and a slowly discharging spark-gap; the rate not to exceed 
120 per minute, and to be long enough to produce suc¬ 
cessive contractions of the abdominal contents. 

Relaxed abdominal walls, as present in debilitated 
patients, are restored to normal by this method of treat- 
ment. 

Gastric and intestinal atony with impaired function of 
the excretory and secretory functions of the alimentary 
canal, with the consequent constipation, are remarkably 
benefited by applications of the static wave current in 
the manner above described. : ! 

in constipated children and young adults no other treat¬ 
ment is necessary to relieve the condition, though it lS 
customary in these patients to also employ mechanical 
vibration and radiant light and heat. The same method 
should be employed in the treatment of all cases of CO* 
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st i pat ion, arousing as it does to activity the musculature 
and secretory functions of the alimentary canal. 

In chronic pleurisy with adhesions , excellent results 
have been reported from the application of the static wave 
current over the chest wall. In these cases it is impossible 
to use so long a spark-gap as is employed over the ab¬ 
dominal cavity, and in all cases it should be regulated 
so as not to cause too great discomfort to the patient. 

In other congestions of the simple inflammatory class, 
wherever found, the static current is indicated as in num¬ 
erous cases to be mentioned, employing them in accord¬ 
ance with the general principles of dosage. 

Phlebitis, has received ineffective treatment in the past, 
as is evidenced by the number of patients who appear with 

varicose veins. The treatment of a phlebitis by wet dress- 

< 

ing with elevation and rest is most impractical; for these 
methods favor the process, fibrinous adhesions developing 
an eventual complete occlusion of the vein. 

The indication here as in all inflammatory conditions is 
to relieve the infiltration and congestion of the involved 


vein. 


The treatment is best effected by the application of the 
static brush discharge; for in these cases of superficial 
phlebitis, there is no occasion to employ the wave current 
or sparks. Furthermore, it is unwise to employ the wave 
current in these cases lest by too vigorous action an 
embolus might under some conditions be dislodged, which 
would not happen by the gentler application of the static 
brush discharge which is fully as effective. It is the 
author’s practice to employ first radiant light and heat 
the affected area, and then to follow with the applica- 


oveT 


tiou of the static brush discharge in cases of acute phlebitis 
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until the indurated tissues are thoroughly softened. The 
limb should be bandaged in the intervals between treat¬ 
ment with some flexible material that will sustain and 
support the part, and prevent swelling of the parts Mow 
the obstruction, if the vein is partly occluded. 

In chronic phlebitis the same treatment should be em¬ 
ployed, and the prognosis is relative to the time that the 
process has been present; for here as in all cases of infil¬ 
tration, the organized exudation as previously stated will 
produce occlusion of the vein. It is very often possible 
to restore the circulation in eases by this method of a 
year’s standing by persistent application with radiant light 
and heat and the static brush discharge. The author’s 
success in these cases by the method described has been 
most gratifying. 

Varicose ulcers , result in most cases from an uncured 
phlebitis with occlusion of the vein. They are so often 
intractible by other means; but are promptly cured except 
in old and long standing cases, when a longer time is re¬ 
quired. The ultimate result will be successful by the 
use of radiant light and the static brash discharge. Many 
of the milder cases may be cured by radiant light and 
heat alone but it will require a much longer time than 
the application of the static brush discharge, because by 
the static brush discharge the induration surrounding the 
ulcer is promptly removed; and the circulation re-estab¬ 
lished to the margin, which, together with the stimulation 
of the tissues, promotes rapid granulation and healing 
of the ulcer. This will be the result in the treatment of 
ulcers not of malignant origin. The author has success¬ 
ful l \ tr<3ited lupus ulcers by the same method but as a 
rale the x-ray should precede the brush discharge in lupus. 
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promptly these dilated 


vessels contract and disappear -, n 


early cases. 

Congestion or obstruction of the tear ducts, when sten¬ 
osis has not already occurred by adhesion of the adjacent 
walls of the canal, are promptly cured by the direct vacuum 
tube current through the medium of any vacuum electrode 
which will cover the course of the canal. The promptness 
with which this condition is relieved is most gratifying 
compared with the method by dilatation and probing. 




Fki. 55. ariously Curved Vacuum Tubes for Nasal Treatment. 


(ilaucoma in the early stages may be greatly benefited 
if nut arrested, by the application of radiant light ami 
Hr direct vacuum tube current to the eyeball. The ten- 
^h'li is promptly relieved, and the condition if kept under 
do5?e observation is arrested. This has been accomplish 
in the case of a lady physician under observation by 
author for about two and a half years, the field of vision 
iUp. been greatly enlarged, and the tension of the eye- 
all is now absolutely normal. The case was diagmoe 
^ of New \ork, and has been under observe 











~ "f l»r. Broughton also of New York ** 

two years, while under treatment bv t)J„ mwe than 
ns of the nasal n thor. 


re years, wane under treatment by the a thdn 

rongestions of the nasal passages are ” 
lievod and the passages made free by rem ^"‘ ark#W J «s- 
nitration by the direct vacuum tube current ^ 
elect reties employed are the flat nasal and the cun- The 
shown in Figs. 55 and 56. The administrations are 
daily for from ten to fifteen minutes, the rule in all cases 


Fig. 56. Eustachian Electrode. 

when this current is employed, until marked improvement 
is made, and then on alternate days. The effect of this 
plan of treatment is usually to leave the nasal passages 
open, at least on one side if there is a deviated septum. 
The method should also be employed, in the authors judg¬ 
ment, after all operative procedures in the nasal cavities, 
as after the removal of the turbinates. 


' IG - 57. Electrode for Treating Turbinates and Meatus 

bn be current- with. 

In postnatal ulcers the direct vacuum surfaces re* 

ohictrodes variously shaped for adaptation ^ ^ 

‘iniring treatment, are remarkably efficacious^ electrodes 
thi - induration and healing ulcerations. reaC bing 

shown in Figs. 57 and 58, are often of at 
remote places in the nasal cavity. 
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Half fever. has been successfully treated by I)r. Tice of 
Roanoke, vl, by an electrode designed by himself, Fig. 
r>9 In the treatment of these cases he first applies a 
nasal spray of an oily consistency and then applies the 
electrode far back in the nares for ten or fifteen minutes 
daily. The results reported are very encouraging. 


.A- 


PFma chlett a SO N 


Fig. 58. Dr. Tice’s Nasal Electrode. 

Chilblains following frost bite are very promptly re¬ 
lieved by the thorough application of the static brush dis¬ 
charge to the involved parts of the feet until the infiltration 

and consequent soreness is entirely removed. The author 

< 

has never used a method which has given such satisfaction 


Fig. 59. Dr. Arnold Snow’s Hemorrhoidal Vacuum Electrodes. Three Sizes. 

as the static brush discharge in these cases. 

In simple ulcers of the rectum, the application of vacuum 
tubes is always efficacious if the application is made 
directly to the tissues surrounding the ulcerated surfaces. 
With the induration removed, these ulcers heal prompt* 
1 always successfully treated by tJie 
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employment of a vacuum electrode which will r h 
di^eud the anus as the hemorrhoidal electrode . 
Fig. 00. hemorrhoidal electrodes designed by Dr ArnoM 
Snow, employing the direct vacuum tube* current for 
fifteen minutes daily. The bowels should be kept loose for 
five or six days to permit healing of the edges. The prin¬ 
ciple here as in other processes is, that the induration is 
removed from the edges of the fissure, when the surfaces 
rapidly heal. No better method can be devised for the 
treatment of these distressing cases. If an electrode is 
used large enough after the first application to pass in 
and distend the anus, it is also capable of overcoming the 
anal spasm thereby greatly facilitating the healing process. 

In hemorrhoids the treatment by the vacuum or metal 
electrode is effective in all early cases associated with the 
removal of the cause. In these cases the induration is not 
of an organic character, and the infiltration is promptly 
relieved and tone restored to the hemorrhoidal veins. The 
electrode shown in Fig. 59, was designed by Dr. Arnold 
Snow for the treatment of these cases. The shoulder of 
the electrode should be pressed firmly against the external 
hemorrhoids if present. These electrodes are made in 
three sizes, and should be used with a view to distending 
the anus after the first treatment, in order to o’veie< m 
the muscular spasm of the sphincter ani muscle. 

Following operations for hemorrhoids the employm ^ 
after the first five days of the same electrode as is u 
the treatment of hemorrhoids, will remove the mfiltra^^ 
from the margins of the operation wound, promptly ^ 
the suffering and discomfort, of the patient with t e 
treatment, facilitate the healing, and prevent subsequ^^ 
formation of scar tissue and consequent narrowing o 
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rectal canal. No more sane or sensible method can U 
employed than this in connection with the surgery of th^ 
rectum. It is cordially recommended to the surgeon and 
his patient. 

Glass vacuum electrodes are generally used in the 
mucous cavities because they combine with the action of 
the current in addition to inducing contraction; a local 
antiseptic effect which is important in the mucous cavities. 

Contusions with or without trauma should be always 

% 

treated on the same principle as sprains and other non- 
in fee ted inflammatory conditions. The brush discharge on 
or al>out a trauma or the wave current brush discharge 
or direct vacuum tube current over a bruise will remove 
every evidence of soreness in two or three applications. 
It is of the utmost importance to apply these measures 
over bruises particularly of the female breast, to which 
are attributed so often the cancer which appears in later 
years. 

F why t noses disappear with remarkable rapidity under 
the applications of the static brush discharge. The cellu¬ 
lar gymnastics induced in the tissues increasing absorp¬ 
tion and elimination of the cells by the lymphatic channels. 

Following fractures or dislocations, the employment of 
the static brush discharge over the swollen or painful struc¬ 
tures relieves all of the pain and tenderness. V\ heu - l 
fracture, is put up in thin veneer splints of wood, it 
possible to make the application through the dressing rt 
lieving the swelling and promoting a more rapid repair 
of the process. Particularly valuable is this iu treating 
fractures in the vicinity of the joints in which ankylosis 
is apt to occur. 
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Th.- Moving case illustrate the eBeien™ u, 
modalities in the treatment of severe injuries ***** 

The author recalls a case of severe injury of the foot 
in which that member was swollen to above twice the 
natural size, and contused at two points, with ecchymosis 
extending from the toes back to within an inch or two 
of the heel, a heavy weight having fallen upon it. With 
treatment, this man, a laborer, was able to resume work 
within a week from the time of the injury and to walk 
within two days with but slight discomfort. The first 
application of the brush discharge to this foot, following 
the wave current, required forty minutes to soften the 
tissues, and at least half that time at each subsequent 
daily administration; the relief that was afforded how¬ 
ever, was ample reward for the time expended. Such 
results can be obtained, we believe, in no othtr niannw*, 
and probably the static brush discharge is better adapt 
for the treatment of superficial contusions than any o ff 
modality. In lieu, however, of the static mac one, 
resonator vSparks from a coil are of great 
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s-'ino HjHvifio or localised manifestation* a « ft 

’ n uo exanthe¬ 
mata. 

The conditions which favor the institution of an iuf w . tio 
process upon the organism, particularly the tubercular, 
uvoccic, staphylococcic and pneumococcic infections, is a low¬ 
ered resistance or phagocytosis, which favors the implanta¬ 
tion of the germs in a colony where they will not be promptly 
destroyed by the natural scavengers. Likewise, the restora¬ 
tion of the individual once infected is more speedy and prompt 
when the index of resistance is relatively high. Wright in 
his researches has shown that under certain physical condi¬ 
tions, phagocytic activity and capacity to take up germs is 
greater while in other individuals they will take up many 
less when exposed to similar infection. 

Influences which undermine the general health and nutri¬ 
tion of the individual lower the index of phagocytosis, under 
which conditions an invasion will be more likely to take place 
and the process will be more active and less limited in extent. 

It is under conditions of lowered resistance that individu- 
als are m uch more susceptible to streptococcic, “Staphylococcic 
and tubercular infection. In these cases of lowered resist 
anee response to physical treatment is also relatively slow. 

The indication for the treatment of every case of infection, 
therefore, points first to the increase of the individual s 
sistance, or capacity to wall off or bar the inroadc o^ 
tion, which demand the improvement of general an 
metabolism by systematic regulation of nutrition w ^ 
depend upon the observance of such a hygienic, wte 
sanitary regime as will tend to restore and preserve 
of the individual. For example in tuberculosis the c ^ ^ 

led to it must be first discovered and correcte , a ® re£?u . 
keeping the patient out of doors in the fresh air. 
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lation of diet and exercise and the correction of metabolism 
as accomplished by efficient means including radiant light 
and the high potential currents are all indicated in persons 
whose resistance is lowered. When a iairl^ active metabolism 
cannot be maintained by exercise, such measures as radiant 
lioht and heat, the electrical currents, massage, or other means 
which arouse the functions must be employed to improve 
both the general and local activities. 

The means which are employed in the treatment of local 
infection, are (1) those which act directly upon the germs 
to destroy them, which is often possible when they are ac¬ 
cessible as when they are at the surface, by the employment 
of radiant light and the high frequency currents; (2) agents 
which while inhibiting or lessening the activity of the 
germs, co-incidently increase by the induction of hyperemia 
the activity and presence of phagocytes in the region of in¬ 
fection, and may coincidently arrest the activity of the germs: 
and (3) the use of means which arrest the proliferation of 
the germ processes as do radium and the Roentgen ray. 

The scope of this work is confined to the employment of 
the high potential currents, but it is important that re er* 
ence be made from time to time to other measures which as¬ 
sist in arresting infectious conditions by the local destruction 
of germs. /J S Jjj 

The high potential currents, particularly those of high ^ re_ 
quency, are remarkably efficient in inducing hyperemia 
the tissues. Probably no condition plays a greater role 
trom the point of view of increasing local tissue re&hta 
and local metabolism, than hyperemia with the presence co 
cidently of a greater number of phagocytes in the ti-~ 
and for the induction of hyperemia no agent is effccti 
as these currents. 
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.»<•»' i,,l “ 0,i<a > wor « considered ut for ll >« tr«„. 

olmptor. at >«Wh in , ^ 

/•*<• °f <>'« I'ucuum tube* e • 

,m'<\«y to the surface, when th 6 wi,h the 

Uhlwos sufficient hyperemia to effectively 'X" rt ‘ S 6upwfici »l, 
t.vtion hv the hyperemia induced, and when “ rr081 in ' 
l» the direct action, actinic and antiseptic JZ ^' ,K '' ficial 
at the surface and a little distance within the tissues 

The vacuum tube discharges are particularly efficient in 
the treatment of infection within the mucous cavities, and 
v small boils and carbuncles superficially located. When the 
direct d Arsonval current is passed directly through the tis¬ 
sues and the vacuum electrode is applied from one terminal 
over the infected region, hyperemia is induced to a greater 
depth, and with greater certainty than when applied from an 
Oudin ^>r other one pole current. 

The static direct vacuum tube current, employing a vacuum 
tube connected directly from a static machine and with the 
sirne arrangement (Fig. 1), as the static wave current, may 
>• In employed effectively in the treatment of earv in ec 
11051 ; i. e. during the first stage of an infection, when t 
ri tat ion indicates the beginning of an infectious P r0 |* ^ _ 

!, ' lor e a ]>us cavity is established. By tlm D J eaD - n 

^ihle to abort a felon or furuncle, or supp 5,ratn( ' is 

lts Br.st stage, and arrest the process. The a8 can 

ua, °‘ with the employment of as long a suffering* 

* ^ orn e by the patient without producing t - s oftened 

• is continued until the tissues are ? -^hen the 

■ h will require from ten to twenty ^^royed by the 

Kerins are let loose in the tissues, to ^ repeated °® 
fd'agocyte*. The application may have ° 
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one or two days following the first treatment. There is no 
danger when employing this method in the first stage of inf©©, 
tion; but after approximately thirty-six hours, great care must 
be exercised, lest the infectious process may have developed 
so many genus that they will be scattered and the infection ex¬ 
tended. 

The direct d’Arsonval method of treating infection presup¬ 
poses the induction of an intense hyperemia throughout and 
surrounding the region infected. The idea t of considering 
the use of any method without the recognition of the factors 
which enter into the result, is too often the disposition of 
pioneers. That habit, however, always leads to confusion, and 
the adoption of empirical methods, which for the enlighten¬ 
ment of the student, is unsatisfactory. The principles of 
action of every modality upon the tissues should be fully 
recognized by all who expect to nse it intelligently. 

Hyperemia in the tissues as previously shown, effects three 
important results; (1) the increased flux of blood through 
the tissues increases metabolism, both anabolic and catabolic, 
(2) it supplies to the tissues the needed nutrition for repair 
and (3) it carries into the tissue with the increased blood 
flux, a proportional increase of the phagocytes which last ex 
ercises the chief influence of hyperemia upon infection. An 
other element to be recognized in connection with this 111 
creased flux through the tissues, is a tendency when the ca 
pillaries and arterioles dilate, to force the circulation throu 
the tissues; thereby when employed early resolving or 
venting the establishment of local stasis. When once e , 
lished, however, with the presence of marked swellin-, 
induration it is impossible to resolve stasis by these rneas ^ ^ 
When a pus cavity is once established, hyperemia P^j^ 
important role until the pus is evacuated, after which t 
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Auction of hyperemia by the employment of ..A- 
beat and high frequency current*, favors rar' > lghl “ n ' 1 
,he part*. This principle applies more partly t?/ 
-treptncoccic 311,1 staphylococcic infections; whereas in tb i 
grade tubercular infections, or other infections in which ^ 
duration is not established to the same extent, the tissue 
Wing much more relaxed and flaccid permit the eircuUtim 
of blood throughout under the stimulus of any agent that 
produces heat and with it active hyperemia in the tissues. 
The vaso-motor reflexes provide that wherever the tissues are 
heated or cooled, there will be an increased flow to the part 
with dilatation of the arterioles in the region so infected. 

The bipolar direct d’Arsonval method is employed for ther¬ 
mic effects with a current of the requisite amperage parsed 
directly through the part involved. The tissues are thus 
heated to an extent relative to the amperage of the current 
employed and the size of the two opposite electrodes. By 
this method it is possible to affect deep seated infection, a* in 
the pelvis or liver, and is always indicated in such processes. 
It must he borne in mind, however, that when an infection 
is immediately beneath the surface, it is better to emplov the 
vacuum tube over the site of infection as P re ' 
cribed, because the thermic effect of the direct d A ^ ^ 
current is, as a rule, more marked at a point about nu -J ejn . 

tween the two electrodes; but when the vacuum , j 

i . • «rtTl he more marxeu 

ployed at the surface, the hyperemia will 

The treatment of otitis media, mastoiditis « - effective 

processes in the frontal sinuses is probab 3^^ li^ht and 
when treated by prolonged applications of ^ focussed 

heat from an intense radiating source aS jjeld c lose 

light of a fifty candle power incandescent 
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enough to require moving about to prevent discomfort to the 
patient. In these cases the application of the high frequency 
current with vacuum tubes are probably not so effective as 
light, but may be always considered as congeners in the treat¬ 
ment of these cases. Radiant energy undoubtedly penetrates 
more deeply into bony structures than the high frequency 
currents, and is more effective as a means of inducing hy¬ 
peremia in these cases. 

Pelvic cellulitis, salpingitis, and gonorrheal infection , are 
best treated by the high frequency current employing the di¬ 
rect d ? Arsonval method with one electrode placed immediately 
above the pubis, and the current passed directly through the 
pelvic structures for twelve to fifteen minutes, when metal 
is used in the rectum instead of glass the current may be 
applied for a longer time because it does not irritate the mu¬ 
cous membrane as the vacuum tube discharges do.' The cur¬ 
rent when employing the vacuum tubes should be used with 
a volume that can be tolerated at the rectal side. The dos¬ 
age in the employment of the direct d'Arsonval current in 
most cases, must be regulated to the thermic toleration of 
the patient, which will as a rule not be so great when a 
vacuum electrode is used as previously explained. 

In abscess of the liver, or appendicitis, chronic or acute, 
the same principle of application is employed as in the treat 
mem of pelvic infection, though it is often better in these jj 

cases t(> employ two metal electrodes at opposite sites in * uc ^ 
a manner that will be certain to convey current through and 
around the infected parts. d j 

In a-demtis, either tubercular or streptococcic, the high f^®” Bfl 
pu tk \ current by the bipolar direct d’Arsonval method shou 
' UM ployed following a series of applications of the Roentg^j 
r-*v —applying the ray until a dermatitis has been reach 
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l,igl ‘ *"9™* ««*«* and radiam ff ng C0 “^^r 8 
l ,arls n,volved - % this method it i . a “ d h «<t~ 
allv arrest or abort these eases with few P ° , “ , ! le ^ 

cei’tions as a rule being due to want of tlior ^ 1 ^'° nS ’ the ex ' 
nique. 0Ufa ness ln tech- 

/,, pulmonary tuberculosis, the indications a, » • 

suggested, are to improve in every way possible the 
ism and nutrition of the patient, and when there is an a 
ciated high arterial tension, to employ the autoeondensation 
method both for the effects upon blood pressure and general 
metabolism. Following a series of irradiations with the x-rav 
over the lungs, the employment of the direct d’Arsonval cur¬ 
rent, applying on alternate days a large metal electrode over 
the chest in front, and a vacuum electrode over the back, 
moving it about over the surface regularly, changing the 
sites of application on alternate days, so that the metal plate 
and vacuum tube are employed alternately front and back 
on the chest wall. The hyperemia, deep and superficial, in¬ 
duced by this method following the x-ray favors the destruc¬ 
tion of the local infection; and with these applications the 
patient’s nutrition and appetite steadily improve, ^ith a cor- 
responding improvement in general phagocytosis, and P 
cess is arrested. . 0 f 

There is no doubt that in these cases the app 
radiant light and heat and the high frequency CUr ^L rem ia 
a decided action upon the blood, circulating w ^ ^ henioglo" 
the skin is present—increasing the percent s vreat 

bin, and by the stimulated activity of ly^P 
glands ridding the blood of deleterious toxm^ expecte d 
Jn cold abscesses there is probably litth to instance* 

^icse applications, though it is possible 
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with the increase of general resistance In the employment <>f 
active measures, which improve gem lal metabolism and nutri* 
tiom that they may to a degree effect the absorption of the 

accumulated pus. 

In tubercular and other infectious types of arthritis , i n 
which the germs are present in the joint, the most effective 
method of treatment is the application of the bipolar direct 
d'Arsonval current either by the application of two metal 
electrodes or one metal and one surface vacuum electrode pass¬ 
ing the current directly through the affected joint, with a cur- 
rent capable of producing a temperature sufficient to cause a 
sense of warmth through the tissues. Here as in other infec¬ 
tious diseases the induction of hyperemia and phagocytosis 
in the tissues is remarkably effective in the early cases in 
bringing about the restoration of the joint. 

These administrations however, should be preceded by a se¬ 
ries of x-ray irradiations; when radiant light and heat may 
also be employed in conjunction with the high frequency cur¬ 
rent. The x-ray should be employed until there have been 
enough regulated short exposures given on alternate days to 
produce a commencing dermatitis, when the agents which in¬ 
duce hyperemia should be employed daily, and with energy 
until the joint is well and every sign of infection is removed. 

In tubercular adenitis practically the same routine is enl * 
plowed as in other tubercular inflammations, employing the 
x-ra% on alternate days with ten minute exposures with the 
usual intensity of x-rays until the glands disappear, or a der¬ 
matitis occurs; when, if the bipolar d’Arsonval current is em- 
ployed with a surface electrode of metal back of the gl an( b 
and a vacuum electrode over the gland, for the induction of 
.ctive hA,por ern ; a in man y case5 a cure j s promptly effectedjv 
In jther cases it may be necessary to resume the x-ray 
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MUm ° ut ,be sa '“e routine wit , A “ 1 Ma Tjo. n - 

reu:. at'er the dermatitis occur * blpoIat high f ^ 

era! health of these patiem, *J Ti ® uap^ 

able. -Vo measure i s more effect? S * 10 in weight** * 
than the combined use of the “ an ? da* at “ ren **rk- 
rent in tubercular adenitis X_ray aD(i high f r eonditi '>n ( 
While the x-ray is effective wh . ' *"** ** 

if the high frequency current i« LT ^ in these ca 

after the £rst irradiation th * em P%ed, and i« ^ €S) 

-uiation, the functions of i 7 8 SUc <*ssfn] 
less impaired than if the X - rflv tte ^ are „ ? 

the case is cured. v ls Pasted in alone Vi 

r 7/7 e *®til 

^ tuhercuAtr wherever 

treated on the same general p rineipl " be 

of tubercular arthritis and tubercular atoti’” 

n Sonorrheal arthritis, ; n w jj jcll f . 

mg at *° me foci of active infection' c/'TV'l 
but a toxic manifestation the • r ’• f Whleh the i 01Dt is 
tie local infection Tn h mdlcatl0D “ alw ays to relieve 
vesicle- nrrwt ' 1 Chr ° DIC cases this is « a rale in the 
of the hi , !■ ° r Veni lnontanum - K so the application 

■ “ dlreet d’Arsonval current with a glass vacuum 

i of fig.42) placed against these structures, and a 

tr °^ e a k° ve the pubis for ten or fifteen minutes. 

^ hj fifteen to twenty minutes of the static ware cur- 
fc a inst the prostate and vesicles in the rectum is uni- 
UjTtIi h effective. 

r pi 

i iifli frequency current should be applied in a man- 
; f ^ iJ fh will produce as much heat as possible without cans 
? 7 Lf ai1 -^comfortable sense of heat in the tissues. Under 

• con, htions there will be a sense of general warmth and 
K f fasf^g the patient will perspire. .. 

? ‘ '° aje cases it may be necessary to make the a PP _ 

' f the high frequency currents to the veru mon 
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through the urethra which may likewise he the seat of in¬ 
fection, and sources of the toxemia. In most cases however 
the condition will be relieved by the rectal application. 

Cases that have been crippled for weeks and months are 
promptly relieved and cured by the combined method, which 
consists in applying the vacuum electrode by the bipolar meth¬ 
od with the direct d’Arsonval current placing a small metal 
electrode over the pubis and a glass vacuum electrode in the 
rectum, followed by a twenty-minute application of the static 
wave current with the metal rectal electrode placed well up 
in contact with the prostate and vesicles. The direct vac¬ 
uum tube current is also efficacious when employed in con¬ 
junction with the static wave current in these cases. 

Reports have also been made of numerous cases in which 
the wave current alone has cured these cases. On general 
principles however, the hvperemic and antiseptic effects of 
the vacuum tube currents add another promising element in 
the treatment of these cases. 

In acute epididymitis of gonorrheal origin the following 
method is remarkably effective. Apply the vacuum tube di¬ 
rectly over the site of the lesion and have the patient hold it 
in contact employing the direct vacuum tube current with 
an ordinary surface electrode or what is better one having a 
concave face (fig. 53). These cases are usually cured in this 
manner in two or three applications: the relief afforded by 
the first application is certainly remarkable. The electrode 
should be applied to the tender surfaces over the induration* 
moving it about until the part is softened and not very = eUw 
the to manipulation at the first administration. The chai 8 
in which the patient is seated should be placed at such & 
angle with the static machine, that the connecting cord ° r 
wire will not come in contact with the patient’s bod^ ^ 


(C) Jeff Behary 2019 


263 


f>4-» 

- J i 


TREATMENT op ,v pr 

;„. ms (luring the administration ' ° N 

„„m tube holder the electrode shonUi ° ne h »»d on a 
the other hand with a towel between tl * held in position 
The spark gap should be lengthened C 

pain as can be tolerated by the pati er „ , Caus< * ■» much 
great discomfort and the administration 'k u ‘ Causi “? ti 
until little or no pain is caused at the *i ; f 0Uld ** conti nutd 
a long spark-gap is discharging. There ^ lesion "ten 
in medicine that will more favorably lmle man ®urre 

ary surgeon than the treatment of a„ pr *' s ° the gonito-urin- 
method. e PmidymitU by the 

Acute and chronic appendicitis may often bo , J 
relieved by the employment of radiant light *£££ 
direct d Arsonval current, employing the same principles and 
methods of treatment suggested in the preceding paragraphs. 
It is well m the chronic cases to precede the treatment for 
the induction of hyperemia hy the x-ray following very much 
the same routine as in the treatment of tubercular arthritis, 
the results are quite remarkable and in the majority of cases 


of chronic appendicitis it is possible to restore the parts to 
normal or a fairly healthy condition. In a great many cases 
"i acute appendicitis, five or six daily applications of radiant 
k-!it and heat of twenty to thirty minutes each, will effec- 
tivt?, . v arrest the process- as will be evidenced by the fall of 
temperature, relief of muscular tension, spa?m, and P a ^ 

^ i 1 H‘ results have been obtained by the writer 50 ^ ^ 
l!,at - 1(i feels justified in recommending their employ 
hi salpingitis, pelvic cellulitis, and pyo-salpmf, 

0f the direct d’Arsonval current and radiant h ^ ^ 
,tl< * olten most remarkable and in the early em pIoyod 

re>t '^ e active processes, and in chronic ca-t^ jafectio 05 

unijunction with the Koentgen ray a ~ 111 
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conditions, will often produce results which will eliminat 
the necessity of operative procedures. 

In infectious conditions often present in the mesentery (llu i 
colon , the effects of the direct d’Arsonval current and radiant 
light and heat are likewise remarkable, altering the inf^ 
tious process and eo-incidently quickening the processes of met¬ 
abolism and absorption. There are probably no means which 
give greater assistance to the internist than the treatment of 
chest, abdominal and pelvic conditions by the joint adminis¬ 
tration of radiant light and heat and the high frequency 
currents. 
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"IK W KKKI.KrVAT,,,,. 

■•'tii-ouuATxoT""'"’ 18 " Donated 

11.,' application of a hiri, fran _ „ 

point with a current of suffioS fr °'“ 11 

"*• *** , ' rst t,escribed and instituted bv «»• 

of Pans, Franco. He employed the motho/r ** Rivier » 
non of epithelioma ta, warts, moles am) ' ^ th ® ,lestr uc- 
,1,,.,,,!, K„ l i„ s .H„ t , , h< H» 

" ,h *"**» of 0 , 1 ‘" “ 

” a :r* l T"'“” Jarj ™ a ™“* 

kmf, Mb ,U «ppl.«.l.0„ of ,1« „» J 

process as “filtration,” giving the original investigator no 
credit for the originality of the method. His associations 
as a surgeon led to the adoption of the latter name which is 
^ le designation of the effect and not of the method; the method 
’vmg a hot etfieuve discharge and the effect one which simu¬ 
lates burn ins:. 

1 be process of effleuvation mav be applied either for a caut 
trant effect or as a desiccating agent as described by Clark, 
discharges in one case destroying the tissue by act* 
chemical decomposition of heat, and the other proces. 7 ^ 
b->big tl le current with sufficient strength to produ necr0 . 
0llt of the tissue wilh the induction of coagu * 1 

- -ur, Malign ^ 4 G rowt ! U 

% °*cillatory Desiccation in the Treatment of Accesai I L . Clark. 

‘ Minor Surgical Conditions. A New Process- ■ igll 
1 hll;u lelphia, Pa , Jour.al of Advanced Therapeutics, 
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aove 


sis. When thermic application is made in the tissues, at 
7 o° C. coagulation-necrosis is induced. 

Another method which to a degree stimulates efflenvation i 
its effects, though not in the methods of application, i s ^ 
passage of the direct d ’Arsonval current through the tissues 
employing a large indifferent electrode of metal from one ter 
minal to the surface of the body and a very small operatin 
electrode from the other d’Arsonval terminal. By this method 
employing operating metal electrodes of different sizes vary¬ 
ing from that of a needle to an electrode having a surface of 


Fig. 61. Dr. Cannon’s Effleuvation Electrode. 

me n millimeters in diameter, it is possible to locally 
, ‘ ' '' sllc ^ T ^ e induction of coagulation-necrosis. 

^ 11 t e application of these different methods, the effect is 
L * ^ same > the tissues being destroyed; but where 

i superficial, the method by effleuvation em- 

ten f ^ e ectrodes designed to get the desired degree and cx- 
electrnd ( est ruction by the application of the long curved 
to empW t0 n 0 tG11Slls ' renders tlle process a very easy one 
strum on t * “ UU are Sh ° Wn here of different designs of in- 
STS, f . maki "? by this method, 

to be employ'^ depend somewhat upon the apparatus 

In connection with the small portable hi ?! 1 
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THE METHOD OK EFFLEUVATION 9k 

frequency apparatus, or the resonator of a static machin 
the Kuhmkorff coil the operator should test the strength If 
the current upon his hand before beginning the applicatiol 
The possible spark length should not exceed one-sixteenth to 
one-eighth of an inch, and the current strength or amperage 
should be regulated to the demands or intent, of the operator 
necessary to meet the indications. For small superficial 


Fig. 62. Wappler Fulgurating Electrode. 

growths, it is not necessary that the current should be of great 

energy. 

The area to be treated should be well cocainized either by 
the introduction of the cocaine by the hypodermic, or the 
ionic method, or by direct application to the mucous sur¬ 
faces of a 10% solution. 

The dosage or extent of the application to a particular c 
dition is largely a matter of personal experience. ‘ 

erator should acquire his technique by beginning %V1 
treatment of superficial skin conditions. 
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Alienating Current. One which flow, ,. w . , 
tion, usually so quickly that it is assumed “ Oi>po,it « 4ireo- 

speed of alternations is expressed in frequencies po,arit »- The 

current passing in a circuit. ® °r quantity of 

Amperage. Strength of the electrical current expressed i„ 

cu^r- UDit ° f dCD3ity ' " «"“** - strength It au^rica, 

intne^,?;^tr.posiUce todies 

Jnron. A term applied by Faraday to that element of an electrolrte 
which ,n electrochemical decompositions appears at the positive C 
anode, as oxygen or chlorine. ^ po • 0 

Auto-eondensation. A method of administering the d’Arsonval current 
to the patient upon a couch having an insulated cushion underneath the 
entire length of which is a metal condenser plate, connected bv a metallic 
conductor to one end of the d’Arsonval coil, the patient being connected 

to the other end. 

Auto-conduction. A method of administering the d’Arsonval current 
with the patient standing or sitting within a large solenoid which is 
connected at its ends to the two terminals of a d’Arsonval solenoid; the 
magnetic lines of force passing through the body of the patient, who 
becomes a conductor of the electric currents induced thereby. 

Brush-discharge. In electrotherapeutics, the discharge, disrupto-con- 
vective in character, peculiar to the passage of an electrical current 
through resisting substance as a glycerine tube or damp wooden electrode, 
which produces a discharge which causes a sensation as of hot sand 
when it comes against the skin of the patient. This term is also applied 
in electro-physics to similar discharges in air or gases, from any high 
potential source. 

Copacity. The property by which a given body will take and hold 

an electrical charge. 

Cataphoresis. The transmission by ionization of electro-negative bodies 

into the tissues. 

Cathode. The negative or antipode of the anode element in an electric 
couple. 
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Cathode Stream. The electrified particles passing in the attenuated 
medium of a vacuum tube from the cathode to the anti-cathode; and 
marking the direction of the electrical current flow. The manifestation 
of the cathode stream has demonstrated the error of the long-recognized 
view, that the electrical current passes from positive to negative, it being 
now understood that the current passes with the cathode stream in the 
opposite direction. 

Cation. The name given by Faraday to the element or elements of an 
electrolyte which in electrochemical decompositions appear at the negative 
pole or cathode, as hydrogen. 

Circuit-breaker. An electro-magnetic device actuated by excess of cur¬ 
rent: in some eases used instead of a fuse; a switch. 

Condenser. Any apparatus by which electricity can be accumulated 
usually consisting of two conducting surfaces, separated by a non-con¬ 
ductor; as the Leyden jar, or metal plates separated by glass or mica 
insulation. 

Conductive Discharges. Discharges of an electrical current through a 
metallic conductor to the patient. 

Conductivity. The capacity of a body to conduct a current. The best 
conductor is that which offers the least resistance. 

Convective Discharges. Discharges from a high potential source which 
pass in the form of visible or invisible streams of electrical energy through 
the air to the patient; as the static spray and breeze. 

d A rsonval Direct. A method by which the current between the opposite 
terminals of the d’Arsonval solenoid are passed directly through the 
patient between two electrodes. 

d'Arsonvahzation. The administration of electricity by the method of 
1 rof. d Arsonval, employing the d’Arsonval current with either the auto- 
conduction, auto-condensation or the direct bi-polar method. 

tonating Chamber. A muffler surrounding the discharging balls of 
^ t machine or resonator for deadening the sound of a spark dis- 

I ' rtl ' Cm -^ n insulating substance through or across Avhich electric 
• r acting by induction without conduction —as the walls of a Leyden 
insulating cushion of an auto-condensation couch, or an air space. 

slant puls t° rCW *' ^ current flowing in one direction. It may be con- 

of a ^ U ^ C * urrent " A current administered from one pole 

by the ,i- lnac due, the other pole of w’hich is grounded, and regulated 
instead <>f s park-gap, with which vacuum electrodes are used 

which U i metal elcctr °des employed with the static wave current 
‘ Btered in a * imilar raanner * 

breaking a ges. Electrical discharges which escape suddenly by 

bnak.ng down the dielectric air . gap . ^ ^ 
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IHsmpto-convective Discharges. The statin k v 
1».« both the convective effleuv* ,„ d the diJunU~” Ch " g ' "«<* 

in an -Pl-rnf. .ieaigncd for the induction' of h« «i 


of dryness rapidly absorbs the moisture of ver^ZlT^ ^ 0n ac <»«nt 
the apparatus during the administration [ d 1 * from the skin 

apparatus is necessary lest the air become moi JT ° f Ventilati <>n in the 
patient’s perspiration. * rora eva poration of the 

Lfficuve, also effluve. A convective discharge 
rent through a dielectric. fc a high potential cur- 

Effluvation. A method of applying an electrical a; y 
by an effleuve for the purpose of destroying redundant the UsBues 

Electricity. “A material agenev which when • ° r d,seased tissue, 
netic, chemical and thermal effect's, and when at r^sT orTn "f*** " ag ’ 
a force upon other electricity. Recent investigations indi, T T *“"* 
discrete or granular in nature and there mav be two Wnd " j* 
positive and negative.”— Sheldon. ~ ° ^ lnds ’ namely 


To charge with 


- Sheldon. 

Electrify. To cause electricity to pass through 
electricity. 

Electrize. To make electric. To electrify. 

Electro-cautery. An apparatus for cauterizing tissue consisting of a 
platinum wire in a holder which may be heated to a red or white heat by 
a current of electricity when connected in the circuit. ' 

Electrode. A medium used between an electric conductor and the object 
to which the current is to be applied. In electro-therapy an electrode is 
an iii'tiument with a point or a surface from which to discharge current 
to the body of a patient. 

LUetroloyy. The department of electro-therapeutic science which treats 
of the phenomena and properties of electricity. 

Electrolysis. The electrical decomposition of a chemical compound; as 
°f the electrolyte into its constituent parts by an electrical current. 

Electrolyte. A compound which is decomposible or is subjected to de- 
composition by an electrical current. 

Electro-motive Force (E. M. F.) That effect of difference of potential 
which, upon closing a circuit, determines the flow of electricity from one 
[ lace to another, giving rise to an electrical current. The strength of an 
electrical current is directly proportional to the electro-motive force, and 
inversely proportional to the resistance (Ohm’s law). Electro-motive force 
is measured in volts. 

Electron. A particle of electricity of infinitesimal smallness, more 
1 ight hundred times smaller than the atom of hydrogen, from which ave 
***» resolved the negative electrons. It has been maintained that there 
drf * no positive electrons; but the tendency of modern theory is 
prove this notion. 
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Electro-negative. Repelled by bodies negatively electrified, and attracted 
by bodies positively electrified. 

Electrophorous. An instrument for obtaining static electricity by means 
of induction. 

Elect ropoion. A mixture of sulphuric acid, bichromate of potash and 
water, used as the liquid for batteries in which zinc and carbon are 
the elements. 

Electropositive. Attracted by bodies negatively electrified, and re¬ 
pelled by bodies positively electrified. 

Electrostatic. Pertaining to static electricity. 

Electro-therapeutics. Treatment of disease by means of electricity 
Electro-therapeutist. A physician who studies or practices electro¬ 
therapeutics. 

Electrotonic. Of or pertaining to electrical potential. 

Electrotonus. Of or pertaining to electrical potential. 

Frequency. The rate of oscillation or alternation in an alternating 
current circuit, in contradistinction to periodicity in the interruptions 
or regular variations of current in a direct current circuit. 

Fulguration. Destruction by flashing or sparking or similar applica¬ 
tion of electrical heat. (See Effluvation.) 

Fuse. A device comprising a fusible metal the conducting capacity of 
which is predetermined and which fuses through heat generated by’the 
p.i?vsag< through it of excess of current. It breaks the circuit and so 
save, ~ an a PP ar atus from overload. Convenient forms are mounted in 
plug:-, or between hard metal ends confined under screw-heads. 

Galvanic Current. That produced by a chemical battery. 

High Fiequency. The rate of alternation or oscillation in an alternate 
eurnnt circuit, exceeding the rate at which muscular contraction 
ceases; approximately 10,000 per second. 

Hypertension. Excessive tension. In medical usage, an arterial tension 

above normal. 

ipcdancc. The opposition to current flow which is the sum of ohmic 
!>lu~. apparently additional resistance due to induction, 
bod' i ^ att0n ' ^ ie state in which the communication of electricity to other 
mater - T ^ le ' ente( * ^ interposition of a non-conductor; also, the 
ohm- 1 su ^ s ^ ane ® which insulates. Insulation is measured in meg- 

SDeeifir-nii ^ apparent resistance due to induction in a circuit, 

/JlTa * V ’ C ° efficicnt of ^‘induction. 
intemiTfi r ti whi . ch insula tes; specifically, a substance or body that 

a non-eondi| K | <OIUniun i° a tion of electricity or heat to surrounding objects; 
p ass r ’ anything through which an electrical current will not 
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Interrupter. A mechanical or electro,^- 257 

inc (closing ami opening altem ? , lyt,C dtnri « for m n f 

CirCUit of the Primary winding gf /L th * low voltage dSL?* 
apparatus. e f a Rhumkorff coil ?' rect current 

/ nverse. Current 


Of oth 

Inverse Current. \ n errnno „ 6r el ectric*| 

lOllCOUS • 

at .z :rz:; z^z to 

^ 01 or couip^ ‘ “ 

lonxc Medication. Ionization or tran • • * 

^'aliT ^ “ e,Mtri ‘- ”'™“t 8, ° n * or organic 

Magnetic or Electrical Field Th 

potency of these influences is effective *°” e " Spa< * which the 

f-arad. The unit of static charge capacity 
M,ll,.a,„.meter, or MiUi„ mperc . me ,J " 

xnilhamperes to indicate the value of J»» S ‘ r,,ment oaUbratcd in 
battery or coil, or transformer, usually f or ” " ™h' ?MS dr< "™ »">”■ * 
tory work. X. B.-A milli-ampere is 1/l^h .T'*'**' “”0 '“"ora- 
■n the scaling of meters for readings ,1 P . °' *" ampcre ’ and 
calibration is on this basis. But in the , d f . curreilt circuits the 
indicating high frequency currents from ri" °, """““Pw-metere for 
be understood that the readings are rea.T n l‘ *° ”***• * »<* 
strength and frequency. The indication^ areT^^t oft" 'T* 

scalings of electro- therapeutic instruments^ Tl£ 

fore while they arc relative and useful, they are not standard. 

' l ’“" lp€re - l/1000th part of one ampere. (See Milliampere-Meter.) 

iriTr TtV, ^ ^ K1 a pen tics, a method of application, or employment of 

any physical agent. 

*? r . ^ ,cnera t° r , or Motor Converter. Forms of a rotary machine 
n ni ^ n a mo tor driven by electricity from an outside source, the 
T< f icing coupled to a dynamo which being driven generates another 
The driving current may be of alternating character and the 
’ii i.ijf.,] current continuous, or rice versa / or the machine may be 
i<i change the voltage, or amperage, or frequency, or phase of a 
””nt by means of differential windings on the motor and dynamo 
pre ti\ely. Sometimes a motor-generator has the differential windings 
n ° n< * <orp with two commutators, or sets of collecting rings. 

Morton Wave Current. A high potential static current which may be 
<l{ oscillatory or pulsating character with intervals between succeeding 
'illations or pulsations, and rise and fall of amperage. 

(> lirn. Practical unit of resistance opposing current flow. The legal 
M "" (Puris Congress of 1884) is the resistance offered bv a column of 
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mrrcurv 106 centimeters high and one square millimeter in cross section, 
at 0° C.: about the resistance of 100 meters of No. 8 telegraph wire. 

° Ohm'* Law. The strength of the current varies directly as the applied 
electro motive force, and inversely as the resistance of the circuit; or , 
the current, expressed in amperes, equals the electro-motive force, in volts, 

divided by the resistance in ohms (C=Y) 

Oscillating Current. A current alternating in direction, and of either 
increasing or decreasing amplitude or amperage. 

Oscilloscope. An instrument, in the form of a vacuum tube, used for 
indicating by means of light, produced when passing a current through 
it. whether the current is unidirectional or alternating. 

Oudin Current. A unipolar current of high frequency administered 
from a solenoid “ step-up ” attached to one end of a d’Arsonval solenoid. 

Parallel or Multiple Arc Windings, or Connections , are distinguished 
from series connections, in that they are individually and directly con¬ 
nected from one main conductor to the other and are supplied with 
current separately and simultaneously instead of successively. 

Periodicity. The rate of rise and fall or interruption of a unidirectional 
current, in contradistinction to the frequency of an alternating current. 

Phoresis. Ionic transmission of bodies, electro-positive or electro-nega¬ 
tive, into the tissues. 

Potential. The condition of electrical tension in a body, manifested 
by the production of electrical effects in other bodies of different potential, 
or in a different state of electrical tension. When two bodies of dif¬ 
ferent potential are brought together a current passes from the high to 
the low potential until the two are of equal potential, when electrical 
action ceases. In common usage in medical literature instead of voltage 
when the electrical tension or pressure is high. 

Pulsating Current. A unidirectional current with a rapidly varying 
value in amperage, the rate of which is designated periodicity. 

Itadiant Energy. The energy exerted by radiating lines of light in 
the ether, comprising in therapeutics the Roentgen ray and the visible 
and invisible spectrum. 

Resistance. The opposing influence of a body (solid, liquid or gaseous) 
to the expenditure of electrical potential. It is expressed in ohms; one 
o im of resistance will permit the flow of a current of one ampere as 
* result of a pressure of one volt. The effect of the expenditure of 
*c trit a 1 energy in resistance is to make it appear as heat. 

smator. A device for increasing and regulating the potential of 
^’ <1 lU,,MS in high frequency currents; it consists of a series of open- 
m .a , corn °bitions of stiff wire, depending upon the air for thei f 
whi / . ln * ul *tion, in series with a condenser and a spark gap into 
ugh potential current is passed, this causing interinduction 
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hot worn the convolutions, and increasing and Hi • . 
as desired. (See body of work.) g ' d,mi ni»hing the potential 

Rheostat. A device for introducing resistant • . 
usually so constructed as to permit of variations “V 1 ***** 1 circuit, 
by means of a switch or short-circuiting attachment 
conductor of 100 ohms resistance connoted to a" * 

applied potential, will permit a current of 1 a L TT ° f 100 volt * 
this current to y g ampere, the resistance of the OfJ* * fl ° W ' To red ^ce 
to 200 ohms, by inserting 100 ohms additional bv^ ** in ««aaed 
Rheotome. An instrument for automatical^ and rheostat - 

ing and breaking a current: an interrupter' with yth * natlcall 7 mak- 
control. an ad justable speed 



Fig. 62. Static Machine, Parts of. 

L Pole Pieces; 2, Pole Piece Washers and Nuts; 3, Rosette; s “j~ 

Balls; 5-6, Junction Piece; 7, Large Balls; 8, Slide Rod; 9, Charger, 
Connector, Hook, and Plug. 
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Rhumkorff Coil. A form of transformer of interrupted direct 
of a low voltage, to a current of high voltage with varying charac 
depending upon the make and break of the primary circuit f ' r,8t ' Cs , 
primary current of rapidly changing values, or upon other * UP ° D 4 


ditions. 


circuit con- 


Series winding or connection is one in which the current 
the conductor sections and translating devices successively raver 


sea 


r?. 
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»** ” Cutli "g out the whole or , ** 

■ bn.ie.ns it by a p»,h c f reUtirelv low r T T cireu.t 

is bridged, and that part of it bevo'nd the bnM-”' * <*w«it 

bridge is called a <f™<i ahort-eire.., re ”<iored dead, the 

Sinusoidal Current. An alternating current ,1,. 
cated by a true sine wave curve. ^grammatically i n ,jj. 

Spark Gaps. Arrangement of points or surfaces bet 
of electricity may jump. An adjustable gap ° W ^ Ieh a ^rk 

used as a measure of very high potentials. The \ points * » 

is 50,000 wits for the first inch in dry clear air ^ *" slanda «i 
Tesla Current. A current of enormous frequency very hi.. , 
but very low amperage, administered through ore iLa ' gh Tolta ? e 
return. (See body of work.) Uctor " u k earth 

Transformer (or Static Transformer ). A static device consisting of 
two insulated wmdings on an iron core, for changing by ind„ctio„\h 
ratio of voltage .and amperage of alternating currents <onlvl An 
d00% efficienc - v > transformer having its primary and secondary windings 
proportioned in the ratio of 1 to 1000, would change a primary cur- 
rect of 100 volts and 10 amperes transmitted to its primary, into a 
secondary current of 100.000 volts and 10 milliamperes. A elosed-mag- 
netie-transformer is one in which the iron magnetic core is formed into 
an unbroken iron circuit. 

Unidirectional. In one direction. 

Unit. The commercial term used to express the value of electricity 
in terms of voltage multiplied by amperage multiplied by time: thus, 
100 volts X 10 amperes X 1 hour equals 1 unit: or 200 volts X 5 amperes 
X 5 hours equals 5 units. This is the basis on which oommereial cur¬ 
rents are metered. 

i mpolar. Of one polarity, not alternating. 

1 a-lve Tube. A device, in the form of a vacuum tube, for damping 
out alternate (opposed) half-waves from a current which it is desired 

to render truly unidirectional. 

1 olt. The unit of pressure or electro-motive force impressed upon 
applied to a circuit, and tending to produce a current. 

1 oltage. Difference of electrical potential; the analogue ot 

of pressure in hydrostatics or hydraulics. potential 

To Itmeter. An instrument, calibrated to indicate 'o ' 0 , 

difference between the points in the circuit at which it i -■ ^ ^ ^ vo j t 
Watt. The product of the voltage by the amperes. * Watts. 

‘ irrent of 5 amperes we have 110 volts X ® amperes ^ 
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Abdominal organs, atony of, 224 
congestion of, 224 
Abdominal walls relaxed, 226 
Abscess of the liver, treatment of. 242 
Abscesses, cold, effects negative, 243 
cold, prognosis bad in, 243 
treated by resonator sparks. 70 
Acid lactic ferments in hypertension, 
165 

Acne, convective discharges in, 51 
Adenitis, tubercular, high frequency 
currents in, 242 
Roentgen ray in, 244 
treatment of, 244 

Alternating current, apparatus for 
use with, 100 
apparatus, old type. 75 
Analgesic effect of vacuum tube dis¬ 
charges, 64 

Anesthetic areas in locomotor ataxia, 

188 

Angiomas treated by resonator 
sparks. 69 

Ankle, sprained, ease report, 208 
sprained, treatment of, 208 
Ankylosis, Nature's method in curing 
arthritis, 211 

Anterior poliomyelitis, atrophy pre¬ 
vented, 1S7 

indications for treatment, 185 
length of spark-gap in, 1S6 
massage in, 187 
mechanical vibration in, 187 
prognosis, 187 

radiant light and heat in, 185, 187 
treatment of, 184. 186 
treatment of acute stage, 185 
Antiseptic action of high potential 
discharges, 157 
Anus, fissure of, 232 
Apparatus, different types of. So 
for d’Arson valuation, test of ef¬ 
ficiency of, 177 
portable, so called Tesla. 122 
Apoplexy averted by treatment of hy¬ 
pertension, 163 


263 


lpS5i I 

treatment of, 1S2 18 “ 

c?n,„i" ta t 74.tmCTt of *?47 ‘ ° f ’ 217 

rs S: m 50 " ^ ~ 

Arrangement for employing di 
d Arson valuation, 119 *** 

Arterial condition must be regulated 
to exercise, 175 "plated 

degeneration, 159 

tension, effects of wave current on 
14 

tension, high, compensatory. 173 
tension, high, not affected *in most 
advanced cases, 167, 168 
tension, influences which raise, 160 
tension in parenchvmatous nephri¬ 
tis, 173 * r 

tension, normal, 163 
Arteriosclerosis, advanced cases may 
not be affected by d’Arsonvaliza- 
tion, 167 

hypertension cause of, 159 
in patients from 60 to 70 years of 
age, 167 

Arthritis, gonorrheal, 211 
gonorrheal, treatment of. 245 
infectious, called rheumatism, 211 
infectious, Roentgen ray in treat¬ 
ment of, 244 

infectious, treatment of. 244 
Nature’s method in. 211 
tubercular. Roentgen ray in treat¬ 
ment of, 244 

tubercular, treatment of, 211, -44 
Atonic conditions, d’Arsonval current 
in, 226 

radiant light and heat in, —6 
treatment of. 226 
Atonv, gastric, treatment of, 226 
intestinal, treatment of,jr_6 
Author’s spark director, 35 


(C) Jeff Behary 2019 


280 


264 


INDEX 


Auto-condensation coueli, types illus¬ 
trated, 113, 114 
in hypertension, 165 
methods considered, 112 
method of using, 115, 116 
terminology not distinctive, 112 
Auto- conduction, action of current in, 

l 19 

bv static method, 1*20. 1/9. ISO 
efficient, but not convenient, 179 
method of, 17S 

method of administration, 119 
method of controlling current in, 
179 

method of employing, 177 
nutritional effects of, 179 
terminology not distinctive, 112 

Ball, author’s pear-shaped, for ad¬ 
ministering static sparks. 39 
Bishop. Dr. Francis B., 71, 129 
Bladder, dilated, in locomotor ataxia, 
190 

Blood, effects of high frequency cur¬ 
rents on, 65 

effects of radiant energy upon, 65 
pressure, effects of d’Arsonval cur¬ 
rent. on, 132 

pressure, effects of wave current 
on, 132 

pressure, normal, 163 
pressure, variations in sexes, 163 
Boils, convective discharges in, 51 
direct vacuum electrode current in, 
239 

treatment by hyperemia, 240, 241 
Brachial neuritis, static sparks in 
treatment of, 37 

wave current in treatment of, 196 
Brain, cells, degeneration of, 182 
syphilitic lesions of. 1S3 
treatment of lesions of, ISf 
tumors of, 183 

Bruises of female breast, treatment 
of, 234 

Brush discharge, administered in the 
cavities of the body, 52 
arrangement for, 43 
caution in use of, 45 
compared to the static spray, 42 
aisrupto-convective, 43, 44 
electrode moistened for, 44 
electrodes for administering, 43 
lr ^4"g nnd rubefacient, 16 
;» f ^ministration of, 43, 44 
fcpeeu of machine with 45 


Brush discharge, static, in facial 
neuritis, 197 
term not distinctive, 42 
Burch, Dr. J. H., 130 

Caldwell, Dr. E. YV.. 88 
Cannon. Dr. T. II., Electrode of, o 50 
Cardiac compensation inadequate 
with dilatation, 171 1 ** 

dilatation rare in hypertension, 169 
dilatation with hypertrophy, l“i 
dilatation without hypertrophy I7i 
hypertrophy in athletes, with dila¬ 
tation, 171 

hypertrophy in hypertension 169 
( arbuncles, treatment of, 239 * 
Caruncles, urethral, treatment of, >16 
Cataphoric action of vacuum dis¬ 
charges, 71 
Cathode rays, 56 
source of, 60 

Cauterizing effect of high potential 
discharges, 62, 63 

Cell protoplasm, contraction of by 
static current, 133 
Cellulitis, pelvic, treatment of, 247 
Centrifugal interrupter, 87 
Cerebral hemorrhage, mild galvanic 
current in, 182 
Cervix, brush discharge to, 52 
Characteristics of electrons, 55, 56 
Chemical effects of electrical dis¬ 
charges, 60, 61 
Chilblains, treatment of, 232 
Chorea, a functional neurosis, 201 
case cited, 204 
major, treatment of, 192 
theory of treatment, 205 
treatment of, 192, 203 
Circulatory system, high potential 
currents in, 159 

Cirrhosis of the liver, hypertrophic, 
treatment of, 225 

Cirrhotic liver, treatment by static 
wave current, 172 
Clarke. Mr. Chas. L., 76 
Dr. Wm. L., 249 

Dr. Wm. L., method by oscillatory 
desiccation, 249 

Closed magnetic circuit transformer, 
92 . v 

Coil, effleuve, character of discharge, 
46, 4 / 

for resonator currents with vacuum 
tubes, 66 
Khumkorff, 85 
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Color effort, in vacuum electrode* 59 
Comparison of current* of hi^h V* 9 
quency and high periodicity 73 
Condenser metal for auto-cond^ 
tion couch, 114 usa " 

Condensors. types of. illustrated inn 
Condict. Dr. .Alice B 225 ’ 06 

Confusion concerning high frequency 
modalities. <9 J 

Congestion, acute, wave current in 
19. 20 ln > 

effects of wave current on. 20 
effects of vacuum tube discharges 
on, 64^ Go 

of the tear ducts, treatment of °30 
ovarian, treatment of, 216 
superficial effects of vaccum tubes 

67, 68 * 

Constipation in children, treatment 

Clip 

static wave current in, 226 
Contraction of cell protoplasm, 1* 
muscular, and tissue with vacuum 
tube discharges, 65 
muscular, causes of varicocele. 2^3 
muscular, in neuritis, 196 
muscular, in locomotor ataxia. 188 
muscular, wave current in, 23 
Contusions, treatment of, 234 
Convective discharges antiseptic ac¬ 
tion of, 48, 49 
character of, 41 
defined, 42 
in boils, 50 

in felons (whitlows), 50 
in local stasis, 49, 50 
in skm diseases, 51 
over ulcerated surfaces, 51, 52 
Physiological action of, 47 
Cooper-Hewitt rectifier, 103 

° r i83* ,eaSeS s * a ^ c current in, 

Corneal ulcers, treatment of. 229 
current, condensation in body in 
auto-condensation, 117 
rsonval becomes unidirectional 
under certain conditions, 77 
direction, 235 

wa ve in anterior poliomye¬ 
litis, 186 

’ frequency and high peri¬ 

odicity compared, 73 

n ,i° D r P° ,arit y* action of, 13 

^" rCHt ***’ 77 
I'Ulity varied with source, 83 


C ‘"’Top m « thodii of 

Produced by P' n “PrUy, e g 

us 

— — 

1 9, 80 arthritis current 

current, and static wav* 
compared, 77 a e curre °< 
current, arrangement for 76 

CU ploying aU l78 r S ° f em 

current, contraindicated in paren 
chymatous nephritis, 170 
current, direct, dosage of. 242 
current, direct, in appendicitis, 24 ^ 
current, direct, in cellulitis. 247 
current, direct, in gonorrheal arth 
ntis, 246 

current, direct, in infections of the 
mesentery, 248 

current, direct, in intestinal infec 
tion, 247 

current, direct, in pelvic cellulitis, 
247 

current, direct, in pyosalpinx. 247 
current, direct, in salpyngitis, 247 
current, direct, in treatment of In¬ 
fection, 240 

current, direct, in tubercular aden¬ 
itis, 244 _ . . 

current, direct, method in adenitis, 
242 

current, direct, method of induc¬ 
ing hvpereinia, 241 
current, direct method, thermic ef¬ 
fects of. 241 
current, effects of. 118 
current effects upon blood pressure. 

132 

current for effiuvation.124 
current in atonic conditions, — 
current in hypertension 174 
current low potential of, HO, 10 
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d’Arsonval, current method in acute 
and chronic appendicitis, 247 
current method of employing, 177 
current polar effects of, 147 
direct method of inducing hyper¬ 
emia, 156 

direct method in pyogenic adenitis, 
242 

direct method in treatment of tu¬ 
berculosis, 243 

direct method in tubercular adeni¬ 
tis, 242 
Prof., 76 

Tesla and Oudin currents com¬ 
pared, 79 

with vacuum electrodes, 239 
d’Arsonvalization, 112 
causes general glow. 176 
direct methods of, 112 
does not depress heart, 166, 176 
effect upon blood pressure pro¬ 
nounced, 176 

fall of arterial tension from, 170 
in early hypertension, 170 
objections to electrolytic interrup¬ 
ter, 88 

test of efficiency with apparatus, 
177 

variations in effects of different ap¬ 
paratus, 177 

Deep seated conditions, bipolar direct 
d’Arsonval current in, 247 
wave current in, 20 
deKraft, Dr. Frederick, 226 
method in diabetis mellitus, 226 
method of. 122 

Desiccation, oscillatory, method of 
Clarke, 249 

Detonating chamber, proper dimen¬ 
sions for, 111 

Diabetis mellitus. Dr. deKraft’s 
method in, 226 
treatment of, 225 
Diet regime in hypertension, 174 
Diffusion of electrical current, 130 
static wave current, 9 

Digest op ^effects of wave current up- 

Dilated bladder, treatment of 190 
Direct d’Arsonval current in gonor- 
rheal arthritis. 242 
u Arsonval in treatment of abscess 
of the liver, 242 

d in treatment of appen¬ 

dicitis, acute, 242 


Direct d’Arsonval in treatment of 
appendicitis, chronic, 242 °* 

d'Arsonvalization method, loo 
static vacuum current in epididy¬ 
mitis, 223 ' Jl( *y- 

static vacuum current in fissure of 
the anus, 231 e °* 

statm vacuum current in glaucoma, 
CUrrent m 

8t **"*■« 

static vacuum current in ulcers of 
the rectum, 232 8 °* 

vacuum tube current in acute epi¬ 
didymitis, 246 F 

vacuum tube current in congestion 
of the nasal passages, 231 
vacuum tube current in fissure of 
anus, 233 

vacuum tube current in glaucoma, 

vacuum tube current in post-nasal 
ulcers, 231 

vacuum tube current in ulcers of 
the rectum, 232 
Direction of current, 235 
Discharges, cauterizing effect of, 62, 
63 

interrupted, in inflammatory con¬ 
ditions, 47, 48 

Diseases of the cord, static currents 
in. 183 

Dislocations, treatment following, 234 
Disruptive discharges, 53 
Dysmenorrhea, in subinvolution. 211 
treatment of by author’s method, 
212 

treatment of, discovery of by au¬ 
thor, 199 


Eating, excessive, cause of hyperten¬ 
sion, 164 

Echyraosis, static brush discharge in 
treatment of, 234 _ 

Eczema, convective discharges in- 31 
treated by resonator sparks, 69 
Effects of currents of great potential 
and large quantity, 128 ! 

of discharges on end organ meta¬ 
bolism, 50 

of vacuum discharges upon exces¬ 
sive secretion, 70 
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KfTWts of vacuum disrh rtr .„. H 

induration mm,I RwcIIiuJ 70 ,0 " 
of vacuum diaoharimH 
(ion. 69, 70 * " rH,n •*<*«- 

Of vacuum discharges udoo «: 
repair, 70 * ^ tlPfl ue 

of vacuum tubes j„ superficial „„„ 
gest ion. 67, 68 con * 

I ’ h 125 < * 1 0t '' Mri,al discharge,, 

physical of electricity, 126 
physiological, of vacuum tube dia 
charges upon diminished sec-l 
tion, 69 re ^ 

rubefacient, vacuum discharge* 69 
upon general metabolism of vacuum 
discharges, 64, 05 
vacuum discharges, 6 ] 
various of electrical currents jog 
Effluyation, electrode of Dr. Cannons, 

J,u\) 

method of employment, 249 

or figuration by Oudin current, 

124 

technique of, 250 
Effieuve from coil, 41. 46 
from the static machine, 41 
or convective discharges, 41 
Electrical current, diffusion of, 130 
Electrical discharges, physical effects 
of. 125 

discharges, radiant energy of, 158 
treatment, exceptions, 175 
Electricity, for treating nephritis, 169 
physical effects of, 126 
Electrode for auto-condensation, 115 
metallic, for treating parenchyma¬ 
tous nephritis, 172 
Wappler, fulgurating, 251 
Extrudes for post-nasal treatment, 

*-v 1 

f (, r treatment of fissure in anus, 

233 

glass vacuum in mucous cavities, 

234 

in the treatment of subiuvolution, 
214 

n *»al, 230, 231 

regulation of size with w T ave cur¬ 
rent, 20 

Electrolysis in endometritis, 214 
' *‘ctro|ytj(. interrupter, 87 
disadvantage of for d’Arsonvaliza- 
tion, H 8 

rectifier illustrated, 104 


index 


2G7 


Electron* ,. hnr A 2 

, I'egntiv,., 57 ,u ^rUtic* of . 

Elimination ", '• 66 

Endomotriti, , ' Ur " nt ' 13 , 

End ’ZXr'^FSF- % M.„ 

°V*lT“^ n8> 223 

Epilepxy f isnotiT.Ti*, I 

in " CU ^, 201 ’ U fun etional 

indications i n Ofto 
treatment of, 2o?~ 

Examination f 0r f; f „ • 

covers hyperten a 1n« n8 , U , r rt ance d »«- 
Excessive eutim, ”’ 170 

sion, 174 k ’ taU8e of h J r P<‘rten. 

Xe \t- *"“** « »"*» pressure 
method m tabes, Fraenkel’a iso 

Zio 1 :, r ,r* w to “»■ 

FvS ,Uti - n ii 0f in hypertension, 175 
Exudates,i inflammatory, wave current 

sparks in, 21 

Fatigue from administration of the 
wave current. 16 
Fauces, brush discharge to, 52 
Favus, convective discharges in, 51 
Felons (whitlows), convective dis¬ 
charges in, 50 

treated by resonator sparks, 69 
treatment of, 239 

Field of application determined by 
conditions, 39, 40 

Food in excess cause of hypertension, 
164 

quantity to be diminished in hyper¬ 
tension. 175 . 1<J4 

to be regulated to exercise, 164 
Foot, severe injury of, case report, 

Fractures, treatment following, 234 

Fraenkel. Dr., 189 mP fhods in 

FraenkeEs, Dr., exercise method 

tabes, 189 , 0 

in 

inc t ^S 8 ic»t 6 produoti°n, 177 KH 
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Figuration, method of employment, 
249 

indications for, 
technique of. 250 

Functions, special, effects of wave cur¬ 
rent on, 24 

Furuncles, treatment of, 239 

• 

Goneral metabolism, effects of d Ar¬ 
son valization on. 132 
effects of vacuum discharges on, 64 
effects of wave current on, 132, 144 
Germicidal action of high potential 
discharges, 157 

Glass sleeves for administering brush 
discharge in the cavities, 52 
negative electrons pass through, 57, 
58, 59 

Glaucoma, case report, 230 
treatment of, 230 

Gonorrheal arthritis, high frequency 
currents in, 245 

arthritis, technique of treatment, 
245 

arthritis, treatment of, 245 

infection, treated bv direct d’Ar- 

•> 

sonval high frequency, 242 
rheumatism, wave current not 
adapted to, 22 
Grounding chain, 8 

Hay fever, treatment of, 232 
Heart, effects of exercise upon, 160 
not depressed by d’Arsonvalization, 
176 

Heat production, increased with in¬ 
crease of frequency, 177 
wave current effects in, 14. 15 
with vacuum electrodes. 67 
Hemorrhage, cerebral. 182 
Hemorrhoidal electrode. Dr. Arnold 
Snow’s, 232, 233 

Hemorrhoids, treatment of by static 
current, 233 

treatment following operation, 233 
Herdman, Dr. William J„ 179 
experiments of with high frequency 
currents, 179 J 

Herpes, convective discharges in, 197 

ot the scalp, 197 

Z °197’ nu ** am **?ht and heat in, 

Z °197’ Stati<? brUSh dischar ff e »n, 
Hewitt, Cooper, rectifier, 103 


High frequency apparatus, complex 
illustrated, 107 1 

Hig wHt, qU i e 2» y cat »Pt>or«i, 

currents, comparison of, 73 

currents, defined, 74 

currents, hyperemia produced by 

currents, in adenitis, tubercular or 
streptococcic, 242 
currents, in gonorrheal arthritis 

currents, in treatment of abdomin¬ 
al conditions, 248 
currents, in treatment of chest dis¬ 
eases, 248 

currents, in treatment of pelvic 
conditions, 248 
currents, rates of. 74 
currents, superficial in effect, 56 
currents, thermic effects of. 56,148 
currents, variations with, 82 
direct d’Arsonval in the treatment 
of gonorrheal infection, 242 
direct d’Arsonval in the treatment 
of pelvic cellulitis, 242 
direct d’Arsonval in the treatment 
of salpyngitis, 242 
modalities, confusion concerning, 79 
renders currents safe, 128 
resonator, 105 

High periodicity current, how pro¬ 
duced, 76 

potential currents, eauterant effects 
of, 129 

currents, contrasted, 127 
currents, electolytie action of, 129 
currents in diseases of the circula¬ 
tory system, 159 

currents, one pole, universally dn- 
fused, 127 . —A 

discharges, antiseptic action of. la/ 
rotary rectifier, 93. 94 
rotary rectifier, illustrated, 93 
Hot air baths dry. in parenchymatous 
nephritis, 173 

in effects upon deep reflexes, 1/3 
Humidity, periods of, 31 
Humphris, Dr. Francis H., 43 
Hvperemia, does not relieve stasis, 
240 A M 

effects of the wave current upw» , 
17. 18, 19 *3 

effects on metabolism. 240 
effects upon nutrition, 240 
induced bv vacuum tubes, 239 
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Hyperemia. in infection. 155 
method? of inducing, 156 
physiological effects of, 240 
Hyperemic effects of currents of high 
frequency, 83 

of currents of high periodicity. 83 
Hypertension, auto-condensation in 
165 

cardiac dilatation with, 169 
eauses of. 164 

cause of arterio-sclerosis, 159 
classification of cases, 166 
compensatory controlled, averts 
apoplexy, 168 

d’Arsonval current in, 174 
diet regime in. 174 
discovered often by examiners for 
life insurance, 170 
early cases of, 170 
electrical treatment of, 165, 175 
excessive eating cause of, 164 
in aged and feeble people, 167 
in athletes, 170 
indications for treating, 174 
modus operandi of current influ¬ 
encing, 176 

nephritis not present early in, 169 
quantity of food in, 174 
regulation of diet and exercise, 164, 
175 

rules for employing. 178 
treatment of, 174 

Hysteria, a functional neuroses, 201 
of physical origin, a case report, 
198* 


Inertia, wave current in, 24 
Infection, hyperemia in treatment of, 
240, 241 

local, indications for treatment, 237 
method of treating, 156, 157 
radiant light and heat in treatment 

of, 157 

Roentgen ray in treatment of. 156 
treatment by direct d’Arsonval cur¬ 
rent, 240 

treatment by high frequency cur¬ 
rents, 238 

treatment by vacuum electrode dis- 
charges, 239 

Infectious arthritis, Roentgen ray m 
treatment of, 244 
arthritis, treatment of, 244 
conditions of the mesentery, - 
diseases, treatment of, 15o 


1 nfpetious 

which ,„, v 
inflammation 


2G9 


ro nditioTw 
ray 


in 


inflammation 
favor, 237 

hi OH , P rvpri t r 

treatment of 930 1 
favoring, 237 conditions 

infectious, treatment of 236 
infectious,varieties of. 236 

J he < rapeutics o*. 206 

process of infection. 236 
inflammations, pelvic 211 
Inflammatory condition, interrupted 
discharges in. 47, 48 V 

Influences which raise arterial ten¬ 
sion, 160 

Interrupter, Caldwell, 88 
centrifugal, illustrated, 87. 90 
electrolytic, 87 
mechanical, illustrated, 91 
mercury jet, types of, 87, 89 
Wehnelt, 87 

Interrupter less transformers, 92 
illustrated, 93 

Interrupters, different types of, 87 
mechanical, 87 

Irritation, vesicle, treatment of, 216 


Jenks 


Win. 


K acting-Hart, Dr., 84 
fulguration of, 249^ 
Kennellv, Dr. A. E., 73 


for static 


Levden jars, arrangement 
induced current, 31 
use of different sizes, 68 
nse of different sizes for static m 

duced current, 67 

varied according to effect. 

Light and heat, radiant, 
tis, 241 

in otitis media, - 4 0 f the 

to £ 3 r~ p 3 r„ „ 

in treatment <* 


69 

in mastoidi* 


pro* 


in treatment 

73 p3renchr1 

niatoiis "°P^ (i ; co nveotive die- 

Ixical stasis, 49 50 
charges on, 4 , 
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I/ooal stasis, vibration of tissues in¬ 
duced by vacuum tube dis¬ 
charges, 65 

Locomotor ataxia, anesthetic areas in, 

188 

Argyll Robertson pupil in, 190 
causes of, 18 1 

dilated bladder in, 190 ftq 

girdle sensation, treatment of. 189 
indications for treatment, 188 
pathology of, 1ST 
prognosis of treatment, 190 
static sparks in, 188 
static wave current in, loo 
symptoms of, 188, 189 
systematic exeeise in, .l 89 
treatment of anesthesia, 1S8 
treatment of pains of, 1S9 
treatment of walk in, 189 
Lodge, Sir Oliver, 56, 59 
Low potential of d’Arsonval current, 

130 

Lupus vulgaris, convective discharges 
in, 51 

erythematosis, convective dis¬ 
charges in, 51 

treated by resonator sparks, 69 
treatment of by static brush dis¬ 
charge, 228 

treatment of by x-ray, 228 

Malignant diseases to be considered 
in treatment of prostatitis, 221 
Massage in anterior poliomyelitis, 187 
Massey, Dr. G. Betton, 213 
Mastoiditis, treatment of, 241 
McCaa transformer, 94, 95 
illustrated, 95 

Mechanical interrupters, advantages 
of, 87, 91 

Mercury jet interrupter, 87 
Metabolism, effects of d’Arsonvaliza- 
tion on, 132 

effects of hyperemia on, 240 
effects of vacuum tube discharges 
on, 64 

effects of wave current on, 13 
wave current in, errors of, 23, 24 
Metchnikoff, Dr., 155 

method in hypertension, 174 
Meter, hot wire, 115 
illustrated, 116 

Middle ear, brush discharge to, 53 
Milliamperea, 400 to 500 for d’Ar- 
sonvalization, 176 


Morton. Dr. William J., static cur¬ 
rents of, 75 

Motor dynamo for transforming cur¬ 
rent, 102 

Mucous cavities, treatment by glass 
vacuum electrodes, 234 
Muffler for use with wave current 20 
21 

Multiple point electrode for static 
spray, 42 

Muscular contraction as induced by 
various currents, compared, 133 
contraction treatment of in arth¬ 
ritis, 210 

spasm and the wave current, 23 
spasm contraction produced by res¬ 
onator sparks, 69 
spasm relieved by static sparks. 37 
spasm static sparks in the treat¬ 
ment of, 38 

spasm tension relieved by static 
sparks. 

Myelitis, transverse, treatment of, 191 

Nature’s method, ankylosis, 211 
Nasal passages, congestion, treatment 
of, 231 

Neoplasm destroyed by direct d’Ar¬ 
sonval, 4 

Nephritis, electricity for treating, 169 
interstitial, treatment of, 225 
not present in early hypertension, 

169 

parenchymatous, d’Arsonval auto¬ 
condensation contraindicated in, 

170 • v aJt 
parenchymatous, electric light 

baths in, 173 

parenchymatous, high^ frequency 
contraindicated in, 172 
parenchymatous, hypertension m, 

172 * . j 

parencbvmatous, length of 3 PAj" 
gap with wave current m, u- 
parenchymatous, light baths in. 
parenchymatous, treatment by 8 
tic wave current, 169 ^ 

parenchymatous, treatment 0 > “ 
static wave current in, 16., '" 

treatment of, 169 , 

Nerves not best conductors o 
tricity, 126 

Nervous system, central, 181 
diseases, classification of, 
diseases of, 181 


(C) Jeff Behary 2019 


287 




index 


Nervous diseases, effects of wave cur 
rent on, 14 

inflammatory affections of, 181 183 
irritability wave current in, 23 
mental derangements of, 181 
peripheral affections of, 193 
therapeutic indications in diseases 
of, 181 

Neuralgia, for neuritis, a misnomer 
193 

Neurasthenia, a case cited, 198 
a functional neuroses, 201 
prostatitis in, 198 

Neuritis, brachial, treatment of, 196 
causes of, 194 
common sites of, 194 
consideration of, 193 
diagnosis of, 193 
facial, treatment of, 197 
intercostal, 196 
localization of, 193 
muscular contractions in, 196 
prognosis in, 194 
static current in, 196 
technique of treating, 196 
treatment of, 194, 195, 196 
Neurologists’ attitude towards func¬ 
tional neuroses, 199 
Neuroses, functional, Christian 
Science in, 200 
diet and exercise in, 202 
differentiation of, 201 
exercise and diet in, 202 
inherited, 200 
management of, 200 
not of psychic origin, 197 
neurologists’ opinion of, 198 
prognosis in, 202 
psychic healing in, 200 
psychopathic, 197 
treatment of, 201, 203 
New types of transformers, 99 
Nitrous oxides and ozone action upon 
germs, 157 

Obstruction of tear ducts, treatment 
of, 230 

Ohmic rheostat illustrated, 101 
Orchitis, treatment of, 223 
Oscillatory currents, 74 
desiccation, method of Clark, 249 
Osteo-artliritis, treatment of, 211 
( ditis media, treatment of, 241 
Oudin current, 123 

hy Dr. deKraft’s method, 124 


Oudin, d’Arsonval ^ 

. c °mpared 7 q Te *d 
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compared, 79 
describe,!, 81; 82 


la cy rrent 9 


0 «■ W« iM , l24 

Pain' reUevS'bv* thV”™ 1 192 
22, 23 * the wav « current, 

relieved bv vacuum 
Paraplegia, spa^V? CU i rrent s, 72 

Pehic cellulFS^^^r ° f >. 191 

d’Arsonval high f rpn ^ direct 
treatment of 242 9 u eney, 242 

'IT “" ditiM “ lower, 

Ph?nT a8ed hyperemia, 155 sl J 
Phenomena of the passage of the 

5?f sf 59 leCtrOM thrOU?h glass - 

effects of frequency on, 59, 60 
Phlebitis, bandage in, 227 
chronic, treatment of, 228 
indications for treatment, 227 
Polarity with the wave current, 9 
Potential of currents depends upon, 4 
of delivery, regulation of, 35 
of delivery, of resonator spark, 39 
Prostatitis, cause of neurasthenia, 198 
causes of, 217 

electrodes employed in treatment 
of, 218 

illustrated case report, 221 
length of spark-gap in treatment 
of, 218 

malignant, 218 

malignant diseases to be considered 
in treatment of, 224 
prognosis in, 218 

rate of spark discharge in treat¬ 
ment of, 220 

regulation of terminal balls m 
treatment of, 219 
technique of treatment, -18 
treatment discovered by author, 

treatment of by author's method, 

in 

pro tad ” 4 b/ 

static currents, 6o 
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P«ori*si*- convective discharges in 
treatment of. 51 

Ptervgiuro. treatment of by direct 
raenum tube current. --9 
Pulmonary tuberculosis, indications 
for treatment, 243 
pyosalpiax. treatment of. 24< 

Radiant energy induced by electrical 
discharges, 153 . 

penetration of compared with high 
frequency currents, 241 
Radiant light and heat, effects of, 

173 a l-Q 

effects upon deep reflexes, 
in atonic conditions, 226 
in constipation, 226_ 

in herpes zoster. 197 
in the treatment of infection, loi 
Rave, beta of radium. 5» 

Rectifier, Cooper-Hewitt, 103, 104 
electrolytic, 104 
high potential rotary, 93 
Rectum, ulcers of, 232 
Reflex neuroses, derangements of the 
stomach and intestinal canal in. 
200 

Resistance when lowered, favors in¬ 
fection. 237 

Resonator, detonating chamber im¬ 
portant feature of, 108 
essential parts of, 106, 108 
features oi, 108 
high frequency, 105 
types of, 36, 37 

Resonator sparks, applied to ab¬ 
scesses, 69 
effects of, 39 

in treatment of angiomata, 70 
In treatment of eczema, 69 
in treatment of felons, 69 
in treatment of lupus, 69 
in treatment of small joints. 69 
in treatment of tonsilitis, 69 
in treatment of ulcers, 69 
method of administering, 40, 69 
with vacuum tubes, 66 
Rheostat, illustration of, 101 
Rheumatism, infectious arthritis, 211 
Rheumatoid arthritis, static sparks 
in treatment of, 37 
treatment of, 211 

Riggs’ disease, method of treatment 
with vacuum tubes, 71 
Riviere, Dr. J. A., effluvation of 249 


Roentgen ray in acute and ebrr* 

appendicitis. 247 
in infectious arthritis, 244 
in infectious conditions, 156 244 
in pelvic* infection. 244 
in the treatment of infection, l« 

In treatment of infectious a rt k« 
tis, 244 n ‘ 

in treatment of infectious inflam¬ 
mation, 238 

in treatment of tubercular arthri 
tis, 244 ° 

in tubercular arthritis. 244 
Rubefacience from convective dis¬ 
charges, 47 

therapeutic indications for, 48 
Rhumkorff coil, insulation ’ between 
primary and secon da ry. 86 
methods of winding, 85. 86 
secondary of. 85 
variations in, 85 

Salpyngitis, treated by high fre¬ 
quency currents, 242 
treatment of. 247 

Sclerosis, lateral, treatment of, 191 
Secretions, effects of vacuum dis¬ 
charges on, 70 

effects of wave current upon, 15 
excessive, effect of vacuum dis¬ 
charges on, 69, 70 
Sheldon. Dr. Samuel. 73 
Sigmoid, treatment of, 38 __ 

Small joints treated by resonator 
sparks, 69 

Snow. Dr. Arnold, 233 

electrodes of for treating uterine 

congestion. 215 

rectal electrode, hemorrhoidal. -3- 
SolenoiJs. variations in for static 
machines and coils, 106 
Spark director, author’s, 35 
method of using, 35, 36 
Spark discharge not positive wi 
the tissues, 158 . • 

rate of in treatment of prosia 1 » 

218 rf ’| 
Spark-gap in static induced curren 

27 . 

length of in treatment of pros * 
titis, 218 

with the wave current, 7, 

Sparks, indirect, 33 

indirect, arrangement for, 3j>, 
in inflammatory exudates,- 1 
potential of delivery defined. 
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shirks, resonator, 33 
1 f resonator, apparatus for, 38, 39 
resonator, disruptive, discharges 

with. 39 
sources of. 36 

static, explanation of action, 21 
Spastic paraplegia, treatment of, 191 
Specific condition, effects of vacuum 
tube discharges on. 70, 71 
Speed controller, mechanical, 101 
Sphygmomanometer, aneroid tyne 
’162 

Rivi Rocca, 162 
types of, 162 

Spinal cord, diseases of, 183 
railroad injury, report of cases 
183, 184 “ ’ 

treatment of injuries of, 184 
Spleen, enlargement of, treatment of 
225 

Sprained ankle, static sparks in 
treatment of, 38 
Sprains, treatment of, 210 
Spray, static, 41, 42 
compared to the brush discharge, 42 
electrodes for, 42 

Stasis, dissolution of by static cur¬ 
rent, 207 

not relieved by hyperemia, 240 
•Static brush discharge administration 
of in the cavities of the body, 
brush discharge in chilblains. 232 
brush discharge in echymosis, 234 
brush discharge in phlebitis, 228 
brush discharge in psoriasis, 51 
brush discharge in ulcers 228 
currents, effects of in ’ anterior 
poliomyelitis, 186 

> urrents in diseases of the cord, 183 
currents in treatment of hemorr¬ 
hoids, 233 

currents in treatment of inflamma¬ 
tions, principles of, 207 
currents in treatment of 9ta*is, 206 
currents in various types of in¬ 
ti animation, 206 

currents produce contraction of cell 
. Protoplasm, 

,n <luced and wave currents com¬ 
pared, 32 

fnduced current, 79 
>n< uccd current advantages of, 30 
“ uced current arrangement of 
jars with, 31 

1 current compared with 

other currents, 30 


Slat 7, o„ tt5 273 

in ^"eu7”' lWhW '*« y 

-J2S current ^ 

With, 31 

flea 


lo fpeal ac 

™ rteot vatuu °' 

. ele ctrodes "Uh the t 
induced ^ 

^scharge^ 65 0r vacuum tube 
machine device of 

rent. 8 f for wave cur- 

resomtor, doKraft ti.lt. 
sparks, ball for adiTni.tar'ina •«, 
sparks m brachial neuritis 3;' 

J P "£! Cl 7 0ni ° inl,am “>«ion, 39 

P ?iot. 37 ' P “ a ' ed 

sparks in muscular spasm, 38 
sparks in neuritis. 39, 196 
sparks in rheumatoid arthritis, 37 
•sparks in sprained ankle, 38 
sparks in treatment of joints, 38 
sparks length regulated to condi¬ 
tion, 39 

sparks long, in locomotor ataxia, 
188 

sparks method of applying. 38 
sparks pain objectionable, 37 
sparks relieve muscular spasms, 37 
sparks remove infiltration. 37 
sparks technique of importance, 3 1 
sparks therapeutic indications for, 
36 

spray, 41, 42 

wave current, n j’Arsonval cur- 
wave current and d- • 

rent Compaq> 3 ? ato j n i 3 ter. 
wave current care 

w »vf e“«n. illustration* —» 

^^SSSSS^ 

wave current in gonorrheal ortiitt* 

tie, 245 in ter9titial nephn- 

wave current w i° l€ 

tia, 225 


(C) Jeff Behary 2019 


290 


274 


INDEX 


Static wave current in locomotor 
ataxia, 188 

wave current in nephritis, 169 

wave current, in neuritis 

wave current in parenchymatous 

wavefcuirent^fn subinvolution, 212, 
013 

wa“ve current in treatment of cir¬ 
rhosis, 225 . . 

wave current in treatment of cir¬ 
rhotic liver, 172 

wave current in treatment of neph¬ 
ritis, 169 . 

wave current in urethral caruncles, 

216 

wave current mechanical effects of, 
132 

Step up solenoids illustrated, 110 

Still’s disease, treatment of, 211 

Stimulating effects of vacuum tube 
discharges, 62 

Subinvolution, treatment of by au¬ 
thor’s method, 214 

Suggestion, auto, in neuroses, func¬ 
tional, 200 

Suppurative process in the frontal 
sinuses, treatment of, 241 

Surgery in gynecology, disturbances 
from, 199* 

Syphilitic processes, wave current not 
adapted to, 22 

Syringo myelia, treatment of, 191 

Tabes dorsalis, anesthetic areas in, 
187 

see locomotor ataxia, 187 

Tear duct congestion, treatment of, 
230 

Terminal balls, regulation of sizes 
for treatment, 219 

Tesla apparatus, 96 
coils, so called, 97, 98 
current described and illustrated. 
80, 121 

current for effluvation, 124 
current so styled, 121 
Oudin and d’Arsonval currents 
compared, 79 

particular advantages of, 100 
rectifier, 94 

Therapeutic indications for employ¬ 
ment of vacuum electrodes, 67 
Thermic effects of the direct d’Ar- 
Bonval method, 241 


Thermic effects of high frequency 
currents, 148 

toleration, usual rule for dosage 
242 * * 

Thompson, Prof. Elihu, 73 
Tic douloureux, treatment of, 197 
Tice, Dr. F. C., method of treating 
hay fever, 232 

Tonic effects of currents of high peri¬ 
odicity, 83 

Tonsilitis treated by resonator 
sparks, 69 

suppurative, treatment of, 239 
Toxemia, causes of arthritis, 211 
Transformer, closed magnetic circuit 
92 

interrupterless, 92 
new types of, 99 

Treatment of local infection, 237, 238 
Tubercular adenitis, combined method 
of treatment, 242, 244 
adenitis, direct d’Arsonval current 
in, 244 

adenitis, Roentgen ray in, 244 
affections, general principles of 
treatment, 245 

affections, local treatment of, 245 
arthritis, diagnosis of, 22 
arthritis, Roentgen ray in treat¬ 
ment of, 244 

arthritis, treatment of, 244 
Tuberculosis, pulmonary, direct d’Ar¬ 
sonval currents in, 243 
pulmonary, hyperemia in, 243 
pulmonary, indications for treat¬ 
ment, 243 

pulmonary, Roentgen ray in, 243 
pulmonary, treatment of, 243 
to be considered in treatment of 
prostatitis, 224 

Ulcerated surfaces, convective dis¬ 
charges in, 51 

treated by deKraft method, 124 
Ulcers of the cornea, treatment o • 

229 » ooq 

of the eye ball, treatment of, 
of the rectum, 232 
post-nasal, treatment of, 231 
treated by resonator sparks, 
varicose, treatment of, 22S 
Urethral caruncle, treatment of, - 
Uterine congestion, prognosis in» - 

Bubinvolution, treatment of, 21 I ■ 
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Vacuum current direct from atatic 
effective, 66. 67 

current direct induce local vibra¬ 
tion, 65 

current direct in treatment of fel¬ 
ons, 239 

current direct in treatment of fur¬ 
uncles, 239 

current direct in treatment of sup¬ 
purative tonsilitis, 239 
current direct in urethral caruncle, 
216 

current direct physiological effects 
of, 61 

currents, cataphoric action of, 71 
currents, effects of on metabolism, 71 
discharges, distinction of, 54, 55 
discharges for induction of hyper¬ 
emia, 239 

discharges for the relief of pain, 72 
discharges in Riggs’ disease, 71 
discharges in the treatment of in¬ 
fection, 239 

discharges local heat production 
with, 67 

discharges phenomenon of the high 
potential discharges, 55 
discharges rubefacient effects of, 62 
discharges stimulating effects of, 62 
discharges, therapeutic indications 
for employment of, 67 
electrodes chemical effects of dis¬ 
charges, 60, 61 

electrodes, color effects in, 59 
electrodes, with coil of resonator 
current, 69 

electrodes with d’Arsonval current, 
239 

electrodes with high potential cur¬ 
rents, 54 , , aet 

electrodes with resonator sparks, ob 
electrodes with static induced cur¬ 
rent, 31, 68 

Vaginismus, treatment of, 

Varicocele, treatment of, 223 
Vesiculitis, treatment of, 2-3 
Vibration, local, induced by vacuum 
tube discharges, 65 
mechanical, in constipation, 226 

Wave current and static induced cur¬ 
rent compared, 32 
arrangement of, 6, 7 
athetosis, incurable, 23 
connecting cords, 8 
constitutional effects of, 13 
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Wave current, contmo*; 

protoplasm by 12 ° n of 
contraindicated in m „i- 

cases, 224 a ^gnant dis- 

effects of vibration, 11 ’ y 

effects in heat production. 14 15 

« 1* ° D a / t€rial fusion, 14 

effects on digestion, 16 

effeets on metabolism, 10, 13 
effects on muscular contraction, 11 
effects upon blood pressure, 132 
effects upon metabolism in nephri¬ 
tis, 172 v 

effects upon the secretions 15 
elimination by, 13, 14 
fatigue from administration, 16 
general diffusion, 9 
grounding chain in, 8 
in acute congestion, 19, 20 
in conditions of inertia, 24, 25 
in deep seated conditions, 20 
indications for use of, 17 
in errors of metabolism, 23, 24 
in hypertension. 174 
in inflammatory exudates, 21, 22 
in nervous irritability, 23 
intensity of discharges, 9 
in the diagnosis of tubercular arth¬ 
ritis, 22 

metallic electrodes in, 8 
muffler with, 20, 21 
muscular spasm, 23 
not adapted to gonorrheal rheuma¬ 
tism, 22 

not adapted to syphilitic processes, 
22 

of one polarity, 9 
on special functions, effects, -4 
physiological effects of, 9, 10 
principles of action and therapeu¬ 
tics, 6 

relief of pain by, 22. 23 
size of electrodes with, 20 
spark-gap in, 8 

indication in 

nephritis, 173 
Wehnelt interrupter, 87 
Wright, Dr., 155, 237 
opinions, 237 

Zoster, herpes, 196 
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The Story of the Standard 


l.nw Irnsion nnrnil is euiidnetcd on win's approved by tin- r ,| 
of Kuderwrilers :•••«! which are enclosed in steel piping. The fusin'for 
tin* prut eel inn of I In* motor :iml t rausfnrmer are mounted in slrrl Im»x«*s 
cs|terially nt:i n nfjirt uni I for tin* p«ir|tose. 

St:in«l:inl Interrupterless Transformer* ; , n . housed in impressive 
r:il»inrts of siillirirnt size to allow rsirli port to |M'rfortn its duty cHicicntlv 
These cahinets nrr furnished in ritlirr thr mahogany or ipmrtcr- 
snwed oak finish. They nrr sued I enough to fit nicely in any phvsician’s 
oflirr. nnd yet nrr of suflirirnl magni'mlc to rrrntr thr impression of 
power nnd nhilitv. 

Two distinct machines nrr illustmted nnd described in this b«w»k 
Knelt li.ns its range of work, nnd rnclt will perform cfliriently at nil tinirs*. 

The ‘"Type A” is the general nil-round machine for the o|>ernlor 
who wishes to have sufficient X-rny availnhle at nil times to do nnv 
radiographic or fluoroscopic work that may route before him. While 
designed primarily as a radiographir nppnmlus. the “Type A" is also 
very valuable ns a treatment machine where the su|trrfiiinl lesions are 
eonrrmrd. nil lot no pretence is made to present it ns an apparatus for 
deep therapy. 

It is in radiographic work that this niaeliiue is es|teeinllv vnhmhle. 
hi pupped with a spark gap of 7 1 j incites, all such work may Ih* hantlled 
nicely.. I list an I a neons radiographs of all parts of the Itody may he made 
in just as short spare of time as the necessity of the ease demands. It 
is designed to produce tine hundred milli-nmpcres to a tube backing up 
a six inch spark gap in radiographic work which is all that is Itcing 
used by the most enthusiastic of roentgenologists: while in fluoroscopic 
work, one milli-nmpcrc may Is* delivered to the tube at the same gap. 
I hesr figures, if nothing else, lend to demonstrate tin* extreme flexibility 
of the out lit, and prove conclusively dial the range of the “Type A” is 
sullieirnt for all the nerds of the phvsieian who desires the Ih*s1 radio¬ 
graphic work. 

I he " I y|M* A is the most |Mipul.ar machine of the market today. 
It is a machine which every phvsieian may own. and Ih* alisohilcly sure 
that he is able to do just as g«s»d work as his urighlmr. It is applicable 
to any technic and with the proper handling will produce just as fine 
radiographs on gas lulw*. hydrogen or ("oolidgc lulw*s as the outfit which 
sells for double its price. It is the greatest argument in the world for the 
adjustment of values in X-ray machines, and its pcrfornianci*s in the 
ollires of its owners is its own Im*sI advertisement. 

I he Standard lnlcrruptcrlcss Transformer. “T\|m* It . is the ly|M* 
As 'big brother’’. It is the ideal transformer for the X-ray lalniralorx 
of any institution and is capable of all gradi*s of X-ray work in a 
highly efficient way. 

The “Tvpc It’’ is <h*signed for a complete range of all I tranches of 
the seienre. Not only is it capable of the very finest radiographic and 
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"/I loir rnrrintjt tltniyortl 
for rmi/inmui i m/nfnr«>" 


llimm«ni|iir work with either the ga*. hydrogen or <'ootidgr type fit 
IuIh*. lint it is ilrsigiHil to tnke care of :• large :oooiinl of the therapy 
w«»rk, nnd will produce excellent result*. It* maximum spark gap i* 
nine inches, mid it will easily deliver :i higher ittilli-:iiii|M-r:i|x«* to :nt X-rav 
I nix* than "Type A.” It is not dillirnlt to figure the all-round cflicicncv of 
a machine of this caliher. and it seems particular!) haul to understand 
whv twice the amount of money is spent for apparatus which will do no 
more within the range of practical necessity. 

Standard service is complete in every detail. All appliance* neee*- 
sarv to the Iwst working X-ray equipment ate fmm-dicd with tin- same 
adjust inent of values in mind. 

A notable example of this wonderful value i* found in the Standard 
Protection Tithe Stand, which will he found to cmlmdy all the nec«***arv 
refinements of the ideal stand. From it* solid and heavy east-iron I rase 
to its highly polished and accurately cmmler-wcighled tube columu.it 
radiates efficient simplicity. 

'Plte stand is so accurately counterweight ml that the *lighic*t 
touch will change its adjust incut if 
desired, yet so firm are its locks that 
there is alrsolutely no danger of slip¬ 
ping once the proper adjust¬ 
ments are made. Pin* Itlhc 
carriage may he lowered to 
within twenty inches of 
the floor, or it may 
Ire raised to the entire 
height of the lul»e 
column, seven feet. 

'Phis tube carriage 
itself is a marvel. 

There are no angles 
to which it cannot Ire 
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jc-* adjusted. :im| it | S Ut-xtl>1«> to 

the extreme. All minute stereo¬ 
scopic adjustments hove hern 
carefully worked out. so that 
this popular division of the work 
' ? may hr handled in thr l»cst pos- 

0 ' vX rTi < ihlr manner. tin the tulie ear- 

i j fiaitr is a trail glass howl for the 

e ^ ?/ Ii^m T protection of hotli patient anil 

'lb- XS operator, ami the X-ray IiiIk- 

<rts snugly into it.hrtwrru very 
prartiral ami easily uiuuipulaleil 
lulu* hohlrrs. The tulie stand 
is designed to hr usril in ronnee- 
tiou with the onliuarv oilier 
table or operating--hair if de- 
si rri I. or till* tube ra rri age mav 
hr swung over r onliuarv hos- 
jj, pital stretcher. Kvery working 

part runs as smoothly as clock- 
work, and the entire pierr of 
J '! Htnr.yl apparatus presents the appear- 

D f’rnlrr full* f -»• . 

Stnii'l” anee ol a inagmheent eipuptueut 

ellieient. durable ami simple. 

Standard service embraces all branches of the art. lu addition to 
the aforementioned apparatus many other useful aeeessnries are inami- 
factured. Among them will lie 
found a Wheatstone Stereo¬ 
scope for the stereoseopie 
viewing of X-ray negatives 
which is by far the most stable 
of all such apparatus on the* 
market today, lead-lined plate 
boxes, intensifying screens, 
fluoroscopic screens. protec¬ 
tion gloves, aprons and spec¬ 
tacles, radiographic cones and 
tillers, diagnost ic lwi\«*s. tubes, 
gas. hydrogen or “(’oolidge” 
type, plates, developing 
materials and chemicals, 
in fact everything that the 
busy roentgenologist finds 
useful. 


’f nlnfytll 
f'nitnlioH 
Tulr Situ,.!' 


& 


"Shint/tinl f'fntr 4 Itrxl 
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Willi nil these excellent pieces of equipment goes the well-kiimvn 
Standard service. Instruction in X-ray Icclinir. and nil umwnry infor¬ 
mation rclntivc to tin* operation of the equipment, arc integral parts of 
the purchasers contract, and this information is Riven by practical men 
who have given the last years of their lives to the practical applica¬ 
tion of the principles they teach. Standard service means the l*cst pos¬ 
sible results from the equipment at all limes. It means that perfect 
roentgenograms may be produced bv the purchaser as a part «»f his eon- 
tract, and the whole Standard idea is built around the slogan that "a 
satisfied customer is its liest advertisement." 

Standard goods are absolutely guaranteed, and are shipped only 
with the understanding that if everything is not just as represented tin* 
apparatus may be returned without expense. 

To sum up. Standard goods, and particularly Standard Interrupter- 
less Transformers, are designed for the very best radiographic, fluoros¬ 
copic, and therapeutic results, manufactured with the best workmanship 
ami material that money can buy, and sold under a rigid guarantee to 
perform their duty in an etlieient and practical manner, for a period of 
three years. They are positively the best value in X-ray apparatus 
«m the market tod.uv. and they represent in every particular that 
AD.Il r STMKN'T OF YAU'KS which was inevitable. 
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Price List 

Subject to change intlimit notice 

AM. THICKS F. O. H. CIMCACO 


TYPE A 


Standard Intcrroptcrlcss Transformer, complete with inilli 
ant|H‘ri* mclrr. polarity indicator, and ia.nl ria ls for 2'H) v„li 
alternating current. fiO-eycle. 

TYPE » 

Standard Inlcrruplcrless Transformer, itiniplctc with milli 
am pm- meter. polarity indicator, rord rials, for 22t) volt 
alternating current, t.O-rycle. 

Standard X-ray Protection Screen hinged to cabinet 

Standard Stereo Tula* Stand with lead glass shield and one 
standard rone . 

Fnivcrsal X-ray Pro! ret ion Tula* Stand 

Standard Foot Switeh without Cable. 

Standard Diagnostic Ihix. 

Standard Stcrcoscofic. 

Standard Cord Heels, eaeli. 

Standard 'Trolley Cord Heels, eaeli. 

Standard Head lined Plate Chest. 'Type A. 

Standard Head-lined Plate Chest, Type H. 

Standard complete set overhead wiring, consisting of high ten¬ 
sion insulators, turnhuckles and hoards, hooks, wire. etc.... 

Standard Tulie Hack for 2 tubes. 

Standard Tube Hark for 4 tubes. 

Standard ( 'oolitlge Tulie 'Transformer and Controller. 

Coolidge Til lie . 

/-inch tungsten Target 'Transformer'Tubes. 

Patterson Intensifying Si •reens I -l x 17 .-. 

Patterson Intensifying Screens It x M. 

1 atterson Intensifying Screens lt)x 12. 


StintUMI 


7‘KMHI 

HUH) 


latum 

aa.Ot) 


moo 

tia.tm 


18.00 

moo 


20.(H) 


70.00 

I25.00 

-tS.aO 

(> 0.00 

HUH) 

mot) 


/'tup rhiN 
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Patterson Mounted Hmirnsropic fM-nriis IO x 12 
I’atlcrKon Mounted Kluomseopir Sereens 12 \ Hi 

F1uomsen|»r, 5x7. 

Unity Dark Itoom l.ainp.. . . .... . 

8 x 10 Steel Kn.ameled Tray . 

|(| x 12 Steel Ktiamehxl Tray 
I I X I I Steel Knameled Trav 
M x 17 Steel Tray 


$ 45.$.5 
00.00 
10.50 

2.50 
1.00 

1.50 
2.00 

5.50 


•>\7 0\H Jtslll lllxi; llxll IK17 

Paragon N-r:iv | ... ( 2setsof env.si. 10 $2.10 $5.00 $5.15 $7.2-5 $11.2-5 
Plates \ " ' ' ( 12 sets of env 1.0.5 2.50 5.50 5.00 S.25 15.00 


Si-na n Plates. wit h 2 sets envelopes 1.1(1 1.05 2.10 1.20 0.00 0.00 

X-ray l*a|ter - .55 .00 .75 1.2.5 1.00 2.10 
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PREFACE 


In all ages of which we have any authentic knowledge and 
among all races, there have existed Philosophers, Investigators 
or Students of the Occult, who have in divers forms, and many 
languages, repeatedly averred that the Universe—both visible 
and invisible— exemplified varied expressions of a single prin¬ 
ciple— Vibration. During the last two centuries we have 
abandoned the theoretical and hypothetical science of the 
Ancients, and have gradually built up a coherent fabric bv 
logical deductions from actual study of the facts and phenomena 
of the objective world. Up to a few decades ago, the various 
truths postulated by science had not fully conformed to a con¬ 
dition of “ harmonious correlated Unity/' which theoretically 
should be the case according to Herbert Spencer. The Chemical 
Elements were apparently distinct, unalterable, and bore no 
mathematical relation to each other. Seventy or more varieties 
of solid indivisible atoms formed the basis of the material uni¬ 
verse, and behind these was a hypothetical ‘'Ether" of abso¬ 
lutely unknown nature. Matter was called “dead," or “living," 
according to the reflected phenomena, and an apparently bound¬ 
less gulf existed between the two. Science was becoming more 
and more complex when the advance guards of a new era 
appeared, headed by Clerk Maxwell with his “Electro-magnetic 
Theory of Light," and Mendelejeff with his “Periodic Law of 
the Elements," and rapidly followed by Crookes, Tesla, Curie, 
Becquerel, Hertz and J. J. Thompson, whose labors and re¬ 
searches have focused in the greatest discovery of any age — 

I he Electron Theory. Although recent and revolutionary, 
this hypothesis has met with instant and eager acceptance on 
the part of the leading scientists throughout the world. In the 
bright light which it throws on the phenomena of the universe, 
much that was dark and undefined has become lucid and coher- 
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(‘lit. AH sciences have become united by invisible links, and 
wr have for the first time in the history of the world a complete, 
harmonious system of natural philosophy, by which all facts 
of nature, however diverse, may be co-related and traced to a 
common origin. And the crowning postulate of this wonderful 
new system is identical with the most ancient theory of the 
universe which history records. In other words science in¬ 
forms us that all natural phenomena result from Vibration in 
a medium of a primitive nature, which appears to be nothing 
more nor less than Electricity. All forms of Force, from the 
attraction of the Sun for the Earth to the vital phenomena of 
the Human Organism, are fundamentally Electrical Vibrations. 

The li High-frequency Currents” are Electrical Vibrations 
artificially produced, which bear a certain relation to the cur¬ 
rents which traverse the nerves in the maintenance of life 
in the human body. Being Vibrations, rather than flowing 
streams of Electrical particles, the High-frequency Currents 
P* ta 1 1 ..Itc. glass as leadily as a sound wave would traverse a 
plate of metal, and pass through the human organism without 
producing the slightest sensation. 

The discovery and application of High-frequency Currents 
has resulted mainly from the work of two American Scientists, 
e '^ a ail( ^ Elihu Thomson. Tesla first recognized the won¬ 
derful therapeutic possibilities of High-frequency Currents and 
prophesied that they would ultimately supersede the older 
>. t( ms based upon the therapeutic use of Drugs; clinical results 

' V 1'!' l , ( ! the five years go far to confirm the accuracj* 

oi teslas prophecy. 

1 though a greater part of the literature of High-frequency 
t U * K S <lM 1 ^ >es the development of these currents for the 
iven T T ( ^ sease to d'Arsonval and Oudin , it is a fact of 
11,11 the subject was developed independently by the 
ral\ Ult I 011 distinctly different lines. Whereas d’Arson- 
jji , XU>1 u<ls s °Dly with Low Potential Currents, while Gudin's 
for? V* 0 -* e hects were of Mono-polar character and there¬ 
in t° the treatment of local conditions — the writer 

rr '* ® Ver y first employed the Bipolar High-potential Cur- 

( da, and it is due to this fact that the System of Tech- 
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nic developed by him for the therapeutic application of 
Tesla Currents possesses so much wider a field of usefulness 
and produces so many more distinct physiological effects than 
the methods developed by Oudin and d’Arsonval. For the past 
decade the writer has been continuously engaged in a clinical 
and laboratory study of the various types of High-frequency 
Currents; hundreds of cases have been treated, and many im¬ 
portant facts recorded, which are given to the profession for 
the first time in the present volume. 

At the request of a number of his colleagues the present 
writer has not only gone into minute details in connection with 
the physical laws and methods of using the various apparatus 
herein described, but has compiled a concise Elementary Text¬ 
book containing the Essentials of the entire subject of Electro¬ 
therapeutics. This little book, which is a pocket-edition, 
should be carefully studied as a preliminary introduction to the 
present volume. 

In conclusion, the writer desires to acknowledge his indebt¬ 
edness for the help which he has obtained from the works of 
Freund, Belot, Guilleminot and Chisholm Williams. He also 
extends his hearty thanks for the collaboration and valuable 
assistance accorded him by Dr. II. G. Piffard, Professor Elihu 
Thomson, Dr. J. P. Sutherland and Professor Northrop. Valu¬ 
able clinical information has been received from a number of 
physicians, for which due acknowledgment will be made in 
the Treatise on the Therapeutic results of High-frequency 
Treatment, which the writer purposes to compile during the 
next two years, as a more or less necessary sequel or comple¬ 
ment to the present volume. 
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HIGII-FREQUENCY CURRENTS 

CHAPTER I 

HISTORICAL AND INTRODUCTORY 

The gradual waning and ultimate extinction of the vital 
spark at the close of a long and healthy life must be regarded 
as a phenomenon quite as natural as that of birth, but we must 
admit that at the present day a great majority of the deaths are 
abnormal and premature, resulting from the adverse influences 
of disease and unhygienic environment. That the race will 
ultimately reach a stage of advancement in which physical 
health will be the rule and death by disease a rare event, we 
have reason to hope and believe from the results of hygienic 
education and public sanitation which have been introduced 
during the past few decades and which have already greatly 
increased the average length of life. The study ol pathology 
and bacteriology has resulted in Antitoxic methods forthepre- 
vent ion of many formidable diseases. Surgery has become a 
science through the same means, while the advent of Antitoxic 
serum marks the first strictly scientific use of a chemical sub¬ 
stance as a curative agent. Almost all the drugs of the Materia 
Medica have been used in a more or less empirical mannei. 
Ihe study of the fundamental processes of cell action and \ital 
chemistry has resulted in a more rational selection and prepa¬ 
ration of food and has evolved the modern science ol Dietetics. 
Finally, after exhausting all the resources of complex indirect 
methods of treatment, the medical profession have begun to 
study the therapeutic action of the fundamental forces ol natuu . 

Prior to the last decade, physical therapeutic agents com¬ 
prising the X-Ray, Ultra Violet Ray, Light and Sound Waves, 
Mechanical Vibration, Scientific Nerve Massage and tin* various 
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HIGH— FREQUENCY CURRENTS 

forms of electricity were used in a desultory and unscientific 
manner, being absolutely ignored by a large majority of the 
profession. It was the advent of the Roentgen Ray which 
formed the entering wedge for the introduction of physical 
methods into therapeutics by bringing the physician into touch 
and familiarizing him with apparatus for the generation of 
electricity of much higher potential than formerly used in elec¬ 
tro-therapeutics. A physician using a Static, machine for X-Ray 
purposes would naturally desire to know the technic whereby 
the various currents obtainable from his apparatus could be 
applied to therapeutics. Similarly at the present time, the pur¬ 
chaser of a Ruhmkorff Coil for radiography naturally investi¬ 
gates the methods of d’Arsonval and Oudin, of which he can 
avail himself at a small expense by the addition of a “Resona¬ 
tor" to his coil. The modern High-frequency apparatus of the 
Tesla-Thomson type, as employed by the present writer, has 
been an important factor in the development of physical thera¬ 
peutics. although designed originally for radiographic use. 

Prior to Roentgen's discovery, the use of electricity as a thera¬ 
peutic agent, was confined to the employment of Faradism 
and Galvanism by a very small percentage of the profession, 
the currents being as a rule seldom used except as adjuvants 
to some older and more conventional method of treatment. A 
few enthusiastic specialists, however, carried on investigations in 
electro-physiology and pathology and laid the foundation of our 
modern scientific use of electricity for the treatment of disease. 

I he Induction Coil, invented by Faraday in 1831, was greatly 

improved as a therapeutic agent by Dubow-Reymond, Triplier, 

an< ~l ApoxtoU. lhe convenience of the Faradic battery, its 

portability, and the wonder and mystery that surrounded it 

m the eyes of illiterate persons, led* to its adoption by many 

quacks and irregular practitioners, whose extravagant and 

unw an anted claims resulted in the ostracism of electro-thcra- 

1 ities In many of the more conservative members of the 
' profession. 

Galvani’s discovery (in 1790) of the response of a frog’s muscle 
t 7 Ct .!' U ; al Simulation, supplemented by Volta’s development 
10 ‘Voltaic Pile” (in 1800), gave us the Galvanic Current, 
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which has been scientifically developed into a valuable thera¬ 
peutic agent by Rcmak, Rockwell , Apostoli , and others. 

Its principal value lies in its power to dissolve cicatricial and 
redundant tissues and to drive remedial agents directly into the 
body. The Static Machine, which was originally employed for 
therapeutic purposes by Benjamin Franklin , had reached a very 
perfect stage of development when Roentgen’s discovery was 
(riven to the world. In 1881 Dr. Wm. James Morton of New 
York published a report describing a new substitute for the 
Faradic Current, derived from the Static Machine by the use 
of Leyden Jars, in series with the patient. This “Static Induced 
Current although in reality not of an oscillatory nature, was 
the prototype of our modern High-frequency Currents, and is 
of interest inasmuch as it marks the first use of condenser dis¬ 
charges in the treatment of disease. The discharge of the Leyden 
Jar or Condenser (invented in 1775 by Professor Musschen- 
broek ) was studied in 1842 by Professor Henry of this country, 
who demonstrated its oscillatory nature. In 1847 Von Helm¬ 
holtz made a similar statement, which was definitely proven by 
the experiments of Doctor Feddersen of Denmark in 1850 by the 
use of the rotating mirror. The spark from the Jar was in this 
manner shown to consist of a series of oscillations, whose period 
was estimated at not less than one one-millionth of a second. 
In 1886, Professor Heinrich Hertz published his epoch-making 
discovery of Electrical Waves, which was supplemented by the 
work of Sir Oliver Lodge in 1887. Hertz’s “Resonator” con¬ 
sisted of two polished metal spheres on the outer end of two 
metal rods, which terminated in small brass balls separated by 
a gap of fifteen millimeters. The rods were comiected with 
the terminals of an induction coil, and the sparks between the 
small spheres were found to set up radiating Electrical II ares, 
capable of inducing sparks across a minute break in a brass wire 
circle suspended near the coil. The size of the circle and wire 
had to be very carefully determined, as the waves caused no 
sparks unless the circle was “tuned” to respond to a vibration 
of the same frequency as that of the waves. This apparatus 
forms the basis of modern Wireless Telegraphy as well as our 
apparatus for the production of High-frequency Currents. 



4 


high-frequency currents 


The peculiar physiological properties of alternating currents of 
High-frequency were noticed some years prior to the discovery 
of their remarkable physical peculiarities. In experimenting 
with the great Spotleswoode Coil, Ward, in 1879, found that when a 
frequency of 8,000 interruptions per second was attained, acci¬ 
dental shocks were much less severe than with a lower rate of 
interruption. Rowland, some years later found that High- 
frequency Currents obtained from the Leyden Jar discharge 
could be passed through the body with little discomfort. While 
Joubert , in 1889, found that a nerve-muscle preparation from 
a frog’s leg did not respond to a rapid oscillatory current. The 
development of High-frequency Currents from a physical stand¬ 
point has resulted mainly from the independent investigations 
of two American scientists— Prof. Eliku Thomson and Nicola 
Tesla. In a lecture before the Royal Society of Engineers in 
1891, Tesla demonstrated his wonderful discoveries in High- 


frequency Currents by a series of brilliant experiments. This 
lecture has been published in book form and was for many years 
the only obtainable work on this subject. At the World’s Fair 
in 1893, Pro}. Elxhii Thomson exhibited his giant High-frequencv 
Coil which produced a flaming arc of over six feet in length. 
1 to within a few years this was by far, the largest induction 
coil in the world. Despite its tremendous power, the current 
from this coil could be passed through the body with but little 
discomfort. The therapeutic development of High-frequency 
Currents generated in accordance with the methods of Tesla 
and Thomson has been almost exclusively the work of the 
present writer and was begun in 1895. In 1S93, Professor 
. rsomal of 1 ai i.> published a report of his experiments with 
^ u ^ llenC “ 01111 cuts obtained from the apparatus of Hertz 
tr ) iter Lodge. He had been engaged for some years in 
i V U ^r 11 biological effects of Sinusoidal Currents of high 
°i' 1( , l u eiicies, and had noticed that the phenomenon of 
' ^ U ex citation decreased progressively as the frequency 

ex laments are reviewed in detail in a 
1891 nKe • C used the apparatus of Hertz, 

„ ' ^ a ‘ m . ng , a (urren t °f considerable strength and a fre- 

< > •*> ig > that their passage through the body was attended 
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"i i,h "° ^ nSa ' ion , wha '* VCT - The apparatus which he em¬ 
ploy,,! .s illustrate.I Miagrammatically in Fig. 1. The Leyden 

. ,rs A-A ) are connected to the terminals of a powerful 
Machine orRulunkarff CoU; their outer coatings (IMF, are ^ 
nected to the ends of a co.l of heavy copper wire (C-C') The 
number of turns m this coil depend upon the sire and Opacity 
of th o Leyden Jars, m other words, the inductance of the coil 
must he attuned to the capacity of the Jars or Condensers (See 
chapter on Physics.) This produces electrical resonance be¬ 
tween the Jars and the Coil, so that when a spark passes between 

find V SPVPPol llluulvo.le *1_ 1 r , 



will pass through the coil. By connecting a wire to the termi¬ 
nals (C-C') of the coil (which is called the “Solenoid of d’Arson- 
val”) t the *se oscillations can be conducted to an external circuit. 
W hen the latter is formed of two persons (D-D') holding be¬ 
tween them an incandescent bulb, L, the High-frequency Cur¬ 
rents formed by succeeding groups of electrical oscillations, will 
light the lamp to its full candle power. D’Arsonval states that 
he has been able to pass through his body currents of more than 
three amperes. Troj. Elihu Thomson has passed through his 
body without injury a current four or five times this amount, 
h the frequency of the above currents had been fifty, or a hun¬ 
dred, instead of from five hundred thousand, to a million per 
second, fatal results would have been instantly produced. The 
theories which have been advanced to account for the apparent 
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ml body to powerful Currents of High- 
<sed in the chapter on physiology. 


immunity of the Enin 
Frequency will be fully discuss* 

D'Arsonval observed that painless Currents of High-Frequency 
could be induced in the human body without actual electrical 

contact. In place of 
the Small Solenoid, 
ho substituted a large 
spiral of heavy wire 
wound upon a cylin¬ 
drical wooden frame¬ 
work, forming a cage 
in which the patient 
stood or reclined. 
(See Fig. 2.) This 
apparatus is used in 
Therapeu t ics u n d e r 
the name of the 
4 ‘ Auto-conduction 
Cage of A’Arsmval” 
Another method de¬ 
vised by d’Arsonval 
for the application of 
these currents is 
known as “Auto-con¬ 
densation.” The pa¬ 
tient is connected to 
one end of the Small 
Solenoid by a metal 
hand electrode, the 
other end of the sol- 


F '°' 2 "u D nS n r al Alll °,-induction CW- 

upright Form. (PiflfanPs.) ^ ’ 


enoid being attached 


to 


a large sheet of 


reclines; a thick ou'r" ^ C ° Uch . u P° n "hick the patient 
interposed between !°' lTcd ' Vlth heavy sheet rubber is 

regarded as analogous aiU , 1 th ° patient » and ma - y be 

thi; inner and outer on r lllsu lating glass of a Ijeyden Jar, 
lively by the , a il ^ s of which are repn 

patient. (Stn 


“ ,y by the pte'Sd't 
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HISTORICAL AND INTRODUCTORY 


Fig. 3.—D'Arsonval Auto-Condensation Couch. (Williams.) 

Fig. 3.) The currents obtained from the various forms of 
d'Arson ml Solenoid, while of High-Frequency and large amper¬ 
age, are of relatively low voltage, and their Therapeutic effects 
are general rather than local. The wonderfully brilliant Elec¬ 
trostatic effects obtained by Tesla with his alternating currents 
of High-Frequency and High Potential led d’Arsonml and his 
colleagues to study them therapeutically. Test’s original Iligh- 
frequencv apparatus being too large and expensive, a miniature 
form of his outfit was employed, which was made by Ducretet 


Fig. 4.—Miniature Tesla Apparatus. (F. Ducretet 
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HIGH-FREQUENCY CURRENT? 


of Paris (Sec Fig. 4). A current from the Ruhmkorff fv»il Wajl 
connected by the wires (i-i) to the inner and outer coatings 
of a Leyden Jar; in a discharging circuit, consisting of a 
coarse wire coil fA-B) in series with a short spark-gap ( e ) 



Fig. 5.—Diagram of Oudin-D'Arsonval High-Frequencv Apparatus Showing 
Intermediate Forms of Current. ’ onowm ? 

g, Batteries in ‘ scries. b. Induction Coil r \ iKrurnt. i 

d, Spark-frap. c. Condensers for Levden Jars. /. D' Arsonv d -^Umoirr 
9, Oudm ••Resonator.” h. ‘ Vacuum Electrode. Glenoid. 


ihp oscillations from the condenser induced in a fine wire sec- 
<m. ary coil IF) a High-frequency Current of High Potential, 
«hich discharged in the form of a flaming arc between the insu¬ 
lated terminals at (E). The two coils are concentric and are 

ratTu T a !■': ° f ° U f ° r iQSulati0 “- Another type of appa- 
., m ilArsomals original experiments is indicated 

this; rv, 1 e *1 fl foil can be used with 

r^ t COnSL 1 mg ° f a reel "' 0U11C| " ith vm- ** wire 
contained in a glass tube filled with oil: ,See Fig. 6). By 


sn,.Jl lerfa," or "Secondary” Coil, for lac with Primarv Soldi- 
Old. (See F^r. 5.) 

to P aS g ^ hl n tU,K 1 . nSid ° the Sllia11 Solenoid, the latter is made 
the tm/n / ' l' ri "'<iry cod of a High-tension Transformer, 

more^T i°r TeXla CM ^ in a glass tube. A 

' ' <J fonn of bus device is known as "d’Arson ml's 
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10 NIGH-FREQUENCY CURRENTS 

and Resonator Coils; they must he attuned, or in r*st mn , 
This tuning is usually accomplished by cutting out one or mc v 
turns of the Solenoid by means of a movable contact. (Fig. q, 
To the upper end of the Resonator Coil is attached a wire 
which is connected to an insulated metallic electrode, which is 

_ +| used for applying the “Ef- 

□_ I N fluve” or High-frequency 


f 


: 


V 


2 ) 


ff 


d 


c 


c 


d 


is 

Fto. 8.--Diagram of Solenoid and 
Resonator. (Freund.) 


Brush Discharge to the body 
of the patient. This discharge 
is essentially of a monopolar 
character and is therefore 
^\| limited to the treatment of 
_> local conditions. To obtain 
an actual High-frequency, 
High-potential Current for 
general as well as local ef¬ 
fects, it is necessary to employ 
a generator of the Tesla- 
Thomson type. . In Europe, 
however, these effects are 
usually obtained from a Bi¬ 
polar Resonator, two forms of 
which are shown diagrammat- 
ieally in Figs. 10 and 11. 
Resonators and Solenoids re¬ 
quire a large Ruhmkorff Coil 
for their successful operation. 
The current from Static -Ma¬ 
chines was regarded as of too 
small amperage for high- 


New Yo\ P T P ° S 0S * In 190 °’ however > Dr. //. C. Piffard of 
obtaining ti- V a sma ^ apparatus of the Tesla type for 
though ih . ,gh ' frec l uenc y effects from a Static Machine. AJ- 
uuantitv G ' <U11<nt obtained from this apparatus was of small 
it esn(‘fi u S an d frequency were very high, making 

feU y f ° r th( ‘ treatment of diseases of the skin 

generallv 110 " "i ^ tll< * “ Byperstatic Transformer/' and is quite 
g cneraHy employed in series with the Static Machine in this 
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Fig. 9.—Oudin Resonator. (Williams.) 



(C) Jeff Behary 2019 
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.o™, FiV 12) Piffard also demonstrated the pos*i_ 

countrv. ' 

hilitv of obtaining efficient d’Arsmval ( urrerUs from powerf,,] 
Static machines of the modern American type, and devised 
several instruments for the generation of these Currents. 

The study of High-frequency Currents of the Tesla-Thm- 
M)n type in relation to therapeutics, was undertaken by the 
author in 1896. During the first few years of his work, he 
believed himself to be the pioneer in this particular field of inves¬ 
tigation, and when he finally learned of the work of d’Arsonval, 


llU 12 ‘ Sard’s “Hyperstatic Transformer.” 

for the olin'^V 1 ^ ( * eve l°ped a complete system of technic 
mined th, reM aPP f i0n 0f Electrical Oscillations; had deter- 
different fr/ ' * Ue aud Peculiarity of action of currents of 

^ary throS. r 168 ’ “ d f °™ded at the Boston Dispen- 

"as undoubtedly VeXr'-fB f’l' Fnderkk Coggeshall, what 

Respite the crudity n f hi I ' 8h4r, ' < ‘l uenc -'' Clime” in America, 
satisfactorily demons*,-,*. ,\/ 10m<Mnade a PP aratlls t the writer 
IIigh-freq«encv , , < ( . t le undoubted therapeutic value of 
tions, much of tl "i U * f2T(at va, 'iety of diseased condi- 
t'linic. " G1 v being done at the above-mentioned 
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A marine article by Tn>«, published in 1893, gave the 
«T, e, h,s hn* idea of the nature and therapeutic possihilitt 
of High-frequency Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organij 
Although disc aiming any belief in the therapeutic value of the 
o der forms of electricity then in use (Faradism, Galvanism 
etc.), he professed himself as fully convinced of the important 
part that his High-frequency Currents of High Potential were 
destined to play m the Healing .Art of the future. These facts 
were not considered at the time, as of more than passing interest 
hut were brought back to the writer’s memory a few years later 
a l ,rUlre 011 tbe X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of Iliri,- 
frequency Currents were explained, and demonstrated bv a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorff Coil. There 
was at this time practically no literature on the subject, except 

a report of Tesla’s lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. B. Sutherland , at that time 
Professor of Anatomy at Boston University School of Medicine, 
'lie writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roentgen's 
newly discovered “X-Rays” His first work was done with a 
small three-inch spark coil, laboriously wound bv hand, and a 
small Crookes tube obtained from Queen & Co. A few weeks’ 

< xp< lienee demonstrated the inadequacy of this apparatus for 
X Ra\ work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
technology. This was the real beginning of the writer’s inves¬ 
tigations of High-frequency Currents, and his first “ Tesla Coil ” 

^ completed simultaneously with his eight-inch Ruhmkorff. 

n P’ imarv batteries were used as a source of energy he found 
lim.the X-Rays from the latter coil were superior to those 
J btain(*l from “the Tesla' and the latter was temporarilv dis¬ 
carded for X-Ray w : ork. 

this time the writer made the acquaintance of Mr. 
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T. B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With¬ 
out doubt, Mr. Kinraidc was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restrict the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide’s invention. A Ruhmkorff coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge circuit, consisting of a 
Tesla-Thomson Coil (immersed in oil), in series with a spark- 
gap. From the secondary of the High-frequency Coil, Mr. 
Kinraide derived the currents which ho employed to excite his 
Crookes tube. Some months later he invented his well-known 
‘ Kinraide Coil,” which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 cycle, alternating! 
Electric Light Current, obtaining results far beyond his expec¬ 
tations. The only unsatisfactory feature of this apparatus was 
th< spark gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Elihu 
Thomson increased the steadiness and efficiency of the dis¬ 
charge, but greatly complicated the apparatus. At this period, 

!. h * A 'r ratUS Compauy > of brought out their 

Knot High-frequency and X-Ray Apparatus,” which was 

piovided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass bail. This device we 
believe, was the invention of Mr. E. Cate of the Knott Company, 
lhc writers rotapv gap,employed in the "Hercules’' Coil is an 

of ,/r - cw * Thewt 

( 0 , 1 , which ,s described ,n an ensuing chapter, was the first 

American High-frequency apparatus placed on the market and 
for years was the only successful coU of this tin,! , 

X-Ray work. With the addition of the Knott spark-gap the 
writers apparatus proved very satisfactory, and was suhsm 


(C) Jeff Behary 2019 


32 







HISTORICAL AND INTRODUCTORY' ir 

* ') 

M>'>’ n,l - V ™>ploy«l bv him almost daily in X-Ray and therapeutic 
work. ^ he marked relief of pain experienced Vjy several rheu¬ 
matic patients after undergoing examinations by the X-Ray 
revived in the mind of the writer the statements of Tesla. ^regard¬ 
ing the therapeutic value of High-frequency Currents, and led 
to experiments which proved that it was the electricity, and not 
the X-Ray, which allayed the pain, thus demonstrating the cor¬ 
rectness of Tesla's theory. 

From that time to the present, the writer has studied to per¬ 
fect apparatus for the efficient production of Therapeutic High- 
frequency Currents, the generation of X-Rays being regarded as 
of secondary importance. From the first, the writer adminis¬ 
tered the treatment by connecting the patient to the terminal 
of his Tesla Coil by means of a metal hand-electrode, the opposite 
pole being connected with the various devices for causing the 
discharge to play upon the affected area of the patient’s body. 
A few accidents, in which the electrode was carried too near the 
body (causing a painful spark), led to the employment of a tube 
of glass between the patient and the active electrode. It was 
hut a step to substitute for the glass-covered metal electrode, a 
Geissler Vacuum Tube, in which the current passes through the 
body via the glass walls of the tube and the rarefied gas which 
it contains. This led to the invention of the Vacuum Electrode, 
a device now universally employed, but which was first devised 
by the writer in 1897. 

In 1898 the writer devised his well-known “Air Gap Con¬ 
denser Terminals,” shown in Fig. 13, which illustrates the first 
form of the writer’s High-frequency Apparatus that was intro¬ 
duced to the Medical Profession. By the use of these termi¬ 
nals, in connection with the writer’s Bipolar, High-frequency, 
High-potential Apparatus, a number of entirely new and dis¬ 
tinct effects were obtained. In this way, the therapeutic action 
of Faradic, Pulsatory and Sinusoidal Currents of Low I requeue} 
was added to the general and local effects of the High-frequency 
Tesla Currents. Ultimately a number of distinct methods, oi 
“ Modalities,” were evolved, and in 1903, at the request ot a 
number of physicians who were using the writers apparatus, 
he published his results in the form of a small treatise entitled 
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“A System of Technique for the Therapeutic Use of High- 
frequency Currents.’’ A chart giving a graphic outline of each 
of (he methods described, was incorporated in the above treatise. 
(See Fig. 14.) About this time the writer designed his Portable 
Apparatus and his large “Grand Model” High-frequency Appa¬ 
ratus, styled by its manufacturers the “Hercules Coil ” During 
the past year a simplified, less elaborate form of this apparatus 
has been placed on the market, being known as the “Ajax Coil.” 
This apparatus has met with the approval of a large number of 



Fn>. 13. I he Author’s Air-gap Condenser Termin als 

physicians, and is in general use in various parts of the country. 
The writer’s latest apparatus is known as the “Hercules Uni- 
* r - ol, inasmuch as it combines in a single apparatus, the 

, ' ' lus ^ es ^ a > d Arsonval and Oudin, and is provided with a 
larg c Ruhmkorff Coil for heavy X-Ray work. 

. 1(11 ^ ie X_Ra y was first employed therapeutically, in the 

a ment of cutaneous diseases, the writer made a comparative 
V Ky .° the Static Machine, Ruhmkorff Coil, and his own Tesla 
lls? an< ^ fi )UU( l that the X-Rays obtained from the latter 
f . lnan ' a< b antages therapeutically over those generated 
, UIn .L K l machines. Since that time he has devised a 
bv th * r ^ a(n tum Electrodes for combined treatment 

with ru x ,. Iligh " fm l u ency Currents and X-Rays, as well as 
i ) r ' 1 . 1(,1, ‘t Rays, and other types of radiant energy. A 

‘ ascription of the nature and use of these devices, as 
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well as I ho details of a number of types of High-frequency 
machines of different design and manufacture, will be given in 
the ensuing chapters. 
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CHAPTER TI 


ELECTRONS AND VIBRATION 

All our conceptions of the external world are derived through 
impressions conveyed by the nerves corresponding to our fi ve 
senses. These impressions are the result of vibratory forces 
which impinge upon the nerve ends. Difference in sensation 
results from the varying rate of the vibrations and from the 
character of the medium through which the vibrant waves 
travel. For example — Sound is the result of mechanically 
excited waves transmitted through the air or some solid or liquid 
substance; at about 40,000 vibrations per second sound waves 
become inaudible, as our auditory keyboard has a limited number 
of notes. 

" e explain all natural phenomena by means of two funda¬ 
mental conceptions called Matter and Force. Matter, we define 
as that u-hieh occupies space or takes up room. Force or Energy 
u lhai wklc j l Produces a change in the form, nature or position of 
in itti \\ i assume that all forms of matter are composed of 

collections of extremely fine particles called Molecules. A mole- 
C '[ f.** ,he smaH f ( Portion of matter that can exist alone. Under 
nun conditions these molecules, or infinitesimal particles 
i 01 0 no * t° llc li each other, but are separated by rela- 
nosZ- ! Vi lat '^ paces - This is due to the fact that molecules 
moWnl . ln , lei< nt Property of mutual repulsion, that is, each 

itself as T|7 *" 0t /'° r mokcules 38 far from 

ever mni ., , " 10 mutu al repulsion of molecules is, how- 

cule not; ■ * ^ lu ‘ utra bzed by the attraction which each molt 1 - 

Pcts oftln fW ° thcr “okcules in its vicinity. These par- 

trough definite t T 'T "* C °" 8t “ t * 

motion whL.i ’ ls * 118 ln herent tendency to orbital 

ot hor apart 111 ( ^ the molecules to apparently push each 

18 
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H " tr w n,R y lM> divided into Mechanical or Molar farce which 
P nx,UCC8 Chan ^ s in »*«*« of matter; and Molecular W 
" h,ch ac,s on thc of a mass. Heat is a form of molec¬ 

ular force which, when applied to a body, causes its molecules 
to swmg through gradually increasing orbits, increasing the 
distance between each molecule and its immediate neighbors 
This causes the mass of matter to enlarge, and consequently we 
say that a body “expands" when heated. When molecules are 
relatively close together, their mutual attraction is very strong, 
and the mass of matter would appear to us as being very hard 
and firm. Such a mass is called a solid body. Suppose a solid 
body were to be heated: the distance between the molecules 
would increase and their mutual attraction would gradually 
diminish; after a time a point is reached where this mutual 
attraction and repulsion just balance each other, and as a result, 
we have a form of matter in which the particles are so loosely 
held together that the slightest force is sufficient to break them 
apart. Matter in this condition is called a liquid. Application 
of heat to a liquid causes a still further increase in the distances 
between these molecules with a corresponding decrease in mutual 
attraction. At a certain point the mutual attraction is less than 
the repulsion and we have then a form of matter called a gas, 
in which the particles tend to diverge indefinitely: consequently 
ih( i volume of a gas is limited only by the size of the vessel in 
which it is contained. The above-mentioned property of gases 
P v at importance, as it has made possible the discovery of 
the minute entities of which, not only molecules, but their com¬ 
ponent atoms are constructed. These particles may be regarded 
units of force as well as units of matter. From the latter 
standpoint they are calk'd Corpuscles: from the former, Electrons. 

ihe electron is, therefore, the structural unit of all phenomena. 

It i> a minute charge of Negative Electricity , self-centered and 
integral. There is no good reason for supposing that an abso- 
hn<-. solid, material body underlies and supports this negative 
1 haige. In a free 1 state, electrons repel each other, yet they are 
' apable of forming alliances, uniting into groups consisting of 
bum sou to 200,000, each electron of which swings or vibrates 
'hiough a definite orbit so that a miniature solar svstem is 
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formed, the electrons representing the planets, and being held 
in equilibrium by the attraction of a hypothetical central sun. 
These wonderful minute systems constitute the atoms of the 
various chemical elements, the number of electrons in a given 
group determining its physical and chemical properties and its 
atomic weight. Thus the Hydrogen atom consists of about 
800 electrons and has an atomic weight of 1. Uranium has 
over 200,000 and an atomic weight of 239. Between these 
extremes lie the seventy odd groups of electrons which constitute 
the chemical elements. 

In each atom the mutually repellent electrons are held in a 
state of harmonious orbital motion by a centralizing atmosphere 
of Positive Electricity in which they are apparently suspended 
at equilibrium. In the solar system the planets art' similarly 
held by the sphere of solar attraction. Imagine this sphere of 
attraction to still exist after the removal of the sun and we have 
a crude idea of the nature of the Positive Electricity which holds 
the Electrons together in the atom. A simple yet very instruc¬ 
tive experiment will demonstrate the universal law of "harmoni¬ 
ous association, whereby the electrons are formed into atoms. 

bc\ etal dozen fine steel needles are magnetized from a powerful 
electro-magnet, so that all the points have a like positive polaritv. 
ch needle is thrust vertically through a small disk of cork and 
aced ill a large, shallow basin of water. The needles are held 
m a^r upright position by their floats and the mutual re^n 

the POintS aboVe thp »•*» that 

circle around tt , K - "‘f ^ the *> form a 

ruc around the inside rim of the dish NT™- i i i 

the dish, the needles will slowlv move tm™u ! P ' ° f 
stoDnincrwhov.fi ... . ^ tcm aid a common center, 

<teJ^o^y«S^. Pr0<,UCe “ Cenai " figUre Can <* 

" >th Mill,,, of these figures the addition of a needle will cause 
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a dissolution of the regular arrangement, while the withdrawal 
of one will waken but not destroy the integrity. Other figures 
respond in an exactly opposite manner. 

Now, these symmetrical groups arc analogous to the atoms of 
the chemical elements, the experiment showing that* stable 
arrangements of the floats recur at regular mathematical inter¬ 
vals, just as the atomic weights of the elements indicate the 
existence of a Periodic Law governing their formation. This 
Periodic Law was formulated by Mendelejeff some twenty years 
ago and laid the foundation of modern chemistry. Arranging 
the elements in an ascending scale, we have some seventy differ¬ 
ent forms of substance beginning with Hydrogen, with an atomic 
weight of 1, and ending with Uranium with an atomic weight of 
239. The Uranium atom contains about 200,000 electrons and 
is the heaviest and most complex atom known to science. So 
ponderous is it, indeed, that sooner or later it breaks down 
spontaneously, forming an atom of Radium (which is less 
heavy and less stable than Uranium) and one or more simple 
atoms of the light gas helium. Uranium evidently marks the 
limit of electronic combination. 

“Uranium, Thorium and Radium mark the end, not the 
beginning of a course of development. They signalize, we can 
dimly see, the point where the evolutionary design, so far pur¬ 
sued with success, ceases to be practicable. As the outcome of 
its execution we have the whole series of the chemical elements 
variously constructed of a primal stuff. And that primal stuff 
consisted, we are driven to believe, in a crowd of ‘electrons, 
almost infinite in number, incoherent in arrangement, bound¬ 
lessly diffusive in space.” How were these “electrons com¬ 
bined together to form an atom? It was not possible without 
the application of some force. It involved the doing of work. 
Electrons are, no doubt, adapted for agglomeration, jet tluv 
will not agglomerate unless under compulsion. Just so much 
energy as a substance gives out in going to pieces was assunxllj 
expended in putting it together. “A gram ot radium, according 
to Professor Rutherford’s indisputable statement, contains a 
store of power sufficient to raise 500 tons a mile high. An 
engine of 1,000 horse* power would be kept working for three 




*>o 
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hours to produce this small quantity of the heaviest of known 
metals. Whence did this power come? How and why was it 
directed in this particular channel?" Here we are met by the 
impenetrable secret of creative agency. 

The sketch (Fig. 15) is intended to give a graphic representa¬ 
tion of the break down of a Uranium atom. Some of the freed 
electrons have already re-formed into Helium atoms; the ma¬ 



ll 
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F, °- l5 '~ Sche matic Diagram Showing Spontaneous Degeneration of Atoms 
‘ “'.'toMium 0 AtS'S^ kiDg <i ‘” V " 1,1,0 *•“ Rodil " 1 > Atom (Ra), and 

A*y (BQ, (.hi* 

meanwhile free Electrons (E K \) (('-,. 1 ! 1 if > (He), siivmjr out 

i sSrsSr* ,i “ i •* x -“*^ ^ 

,1Mtlwn “ d »<•* -a-w™. 

Jonty of the remaining electrons ultimately unite to form a 

-ingle atom which would appear much larger than the 

telium atoms but slightly smaller than the original Uranium 

atom. Heat rays (4), Ultra violet-light rays (2), X-Rays (1), 

an.l streams of free electrons (“Cathode Ravs,” 5) are differ- 

cnl vaneties of radiant energy given off in the breaking-down 
process. 
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Almost all that we know concerning the electron has been 
learned through the study of the phenomena of Radium and of 
the electric discharge in Crookes’ Vacuum tubes (“X-Ray 

t nix's.") 

We have seen how electrons unite to form the different kinds 
of matter. Let us now consider them as sources of force. We 
<hall find that the different manifestations of energy are the 
result of vibrations or perturbations of electrons acting indi¬ 
vidually or in collected units. The most subtle and most elusive 
tvpe of force is that which we call Radiani Energy, and consists 
of transverse waves propagated in the ether by the orbital or 
axial rotation of individual electrons, either free or in the atom. 
Phenomena involving sudden or periodic interference in the 
motion of electrons through solids, liquids or gases, also give 
rise to waves of radiant energy. The crack of a whip causes 
a single pulse or radiating wave in the air which impinges on the 
ear drum as a sudden, sharp noise; the alternate to-and-fro vibra¬ 
tion of a piano string, on the other hand, sends out a series of 
gradually diminishing waves which blend to form a musieal 
note , of a pitch or frequency equal to that of the vibrating string. 
Single electrons moving at a high velocity, when suddenly 
stopped by some solid body, send out isolated “pulses in the 
ether; when these pulses follow each other with great rapidity, 
X-Rays are generated. It is the extremely short wave length of 
these impulses which enables them to penetrate solids which aie 
opaque to slower vibrations. X-Rays may be likened to a 
succession of “whip-cracks" in ether, while light waves are like 
musical sounds in that they result from the sustained vibration 
of electrons swinging in their definitely determined orbit>. The 
bright lines of the spectrum are single pitches or tones, thin 
wave length and frequency being determined bv the lati of 
rotation of the electrons in the different chemical atomt>. 
relation between the various forms of radiant energy is indicated 
in the following table, which was arranged by Doctor Batten o 
London* 


♦"Archives," 1904, p. 173; Dr. (ieo B. Batten: "The Revelations of 
Radium” * 
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TABLE of waves of radiant energy 

Rate of travel through the ether: 

300,000 kilometers | wnd 
186,000 miles ) 

/t - T An millimeter. 

MM - millimeter— 5 C inch. 

CM—centimeter. 

M = meter—39A inches. 

KM—kilometer—1,000 meters — 1.093 yards. 


1,125,899,906,842,624 

789.000,000.000.000 f 

562,949,953.421,312 1 
451,000,000,000.000 

281,474,976,710,656 

70,368,744,177,664 


47,000,000,000 


49 


48 


Complete 

Vibrations 

Oc¬ 

taves 

VVave- 
Lenjff hs 

Per Second. 

56 

I 


55 

9 


54 

? 

4,503,599,627,370,496 

53 

52 

0.1 K 

* 


•Observations 


Approximate 

Probable position of X-Rays 
(Roentgen) 

t ltra - violet photographed in 
vacuo 


0.28/i 

0.38 ft 

0.53k 

0.76« 


2 MM 
« MM 
1.7 CM 
2.6 CM 

3.5 CM 


1 hoto limit of solar spectrum 
(Cornu) 

Visual limit at violet end of si* 
trum 1 

Green light 

Visual limit at red end of spe 
trum r 

Infra-red photographic limit (Al 
ney) 

Heat rays of solar spectrum, low 
est, measured directly (Langlev 

11 mite? FayS observed by bolo 

! Se na^K? CtaVes . u nobserved, now 
parth occupied by probable 
f^inon of S.Ravs fBLdiot'? 

m small spheres 

I-lectric oscillations in smill 

spheres (Righi) 11 
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Complete 

Vibrations 

Oc¬ 

taves 

— 

Wave- 

Lengths 

Observations 

* 

27 




26 

25 

446 CM 

F.lectric oscillations in Hertz reso¬ 
nator, 70 CM diameter 

10.000.000 

24 

15 M 

Electric oscillations from 1-pint 
I-evden jar. 

8,388,608 

23 

22 

21 

20 

19 

30 M 

El^ctric oscillations from flving- 
bullet photographs (Boys) 

262,144 

18 

17 

16 

15 

14 

13 

12 

11 

10 

1.1 KM 

Electric oscillations. I>eyden bat¬ 
tery circuit (Feddersen) 

512 

9 585 KM 

8 

Elect ric oscillations in very large 
battery' circuit (Lodge) 

157 

7 1,910 KM 

6 

5 

4 

3 

O 

Electric oscillations from conden¬ 
ser I microfarad capacity 

Once per second 

1 

300,000 

KM 

186,000 


Pendulum beating 

—1 

miles 


Seconds 

—2 



Once in 4.7 seconds 

—3 

865,000 

Electric oscillations from storm in 



miles 

sun 


—4 




In this connection, the following hypothetical experiment is 
extremely instructive, as illustrating the relationship of vibra¬ 
tion to radiant phenomena. It is quoted from a most remarkable 
little book entitled “Dynamic Thought,” by II illiam Walker 
Atkinson. 

“To give one an idea of the differences produced by different 
rates of vibration, let us imagine a mass of iron, shaped like a 
great ‘top,’ capable of being impelled to ‘spin’ at a constantly 





















motion, to our senses. 

« \ ow , imagine our top spinning at a rate doubling each second. 
The first second the top spins at the rate ol two revolutions per 
second. We notice no change, except that we can see the 
movement. The next second the revolutions are doubled to 
four per second. Then, doubling each second, we have, respec¬ 
tively, revolutions of eight per second, then sixteen, and then in 
the fifth second, thirty-two per second. Then we begin to notice 
a change. 

“When the revolutions reach thirty-two per second the fric¬ 
tion of the moving top on the air causes it to give forth a very 
low, deep bass note of Sound. This note is like a low, deep 
‘hum,’ and is the lowest possible of perception by the human 
h ( aring, although it is possible that some of the lower forms of 
life may be conscious of still lower vibrations. 


“The sixth second the revolutions reach sixty-four, and the 
low note has grown much higher in the scale. ..The seventh 
second records a rate of 128, and the note has correspondingly 
increased Then as the seconds pass, we have successively, 
2oh o 2. 1,024, 2,048, 4,096, 8,192, 16,384, 32,768, the latter, in 
he fifteenth second representing the highest note recognisable 
by the human ear, although it is believed that some of the lower 
aiinnats may recognise sounds too acute for our sense of hearing. 
fif * lm ' rrasu 111 revolutions from the fifth second to the 

, o r'u l tn 4un!^ n0t r i ^ T" 1 ' rapk " y in the from the 
. , h ,m ’ 0,1 th rough the notes of the musical scale 

and beyond the range of instruments, until the shrillnesTbc-’ 

in ™ S ° t0 bc almost un bearable, and finally tenninat- 

lon gd rawntut PlerC1 ^ *** ^ ^ of bat, only 

“Then from the termination of the sound (by reason h 
rate of vibration having become too high) silence reixm f 
thirty seconds—absolute silence, in spite of the ranidlv i S • 
rate of vibrations; in fact, became of it. ' ' ,nePH ^ 

When the forty-fifth second is reached, and the revoh.ri,, . 
have attained the rate of 35,184,372,088,832 p tT second our 
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top begins to emit heat-rays, increasing each second. Then a 
lit tIt* later a dull, dim glow may be noticed. Then, as the 
seconds fly, the dull glow manifests a deep dark-red color, such 
as one notices in the iron of the blacksmith’s shop, soon after it 
begins to ‘glow.’ Then, on and on, as the seconds fly, the deep 
red grows lighter and brighter, gradually changing into orange, 
then into yellow, then into green, then into blue, then into 
indigo, then into violet, and then into the color of ‘white heat.’ 
Then this ‘white heat’ changes into a still more dazzling white, 
and then a white impossible to describe appears, so bright, 
clear and brilliant that the eye cannot bear the sight. Then 
suddenly, the intense brightness is succeeded by absolute dark¬ 
ness, and the moving top cannot be seen by the eye—and yet it 
moves on. The highest recorded chemical rays of light are 
estimated to equal a rate of vibration of 1,875,000,000,000,000 
per second. The vibration of the lowest shade of red light is 
estimated at 450,000,000,000,000, and the highest of violet at 
750,000,000,000.000 per second, so we may imagine what the 
highest line on the spectrum is like. 

“Still vibrating, our top, which has become now a mass of 
vaporized iron, rapidly tends toward still more ethereal forms. 
It has passed out from the region of light-waves, into another 
‘Unknown Region’ of vibrations, in which region, however, 
exist the vibrations known to us as the ‘X-Rays,’ etc. It is 
throwing off great quantities of electrons. If we were to use a 
fluorescent screen we would be able to observe the phenomena 
of the Roentgen Rays, and similar manifestations of radiant 
energy. 

“On and on vibrates the top of what we once called Iron— 
cold iron, warm iron, hot iron, melted iron, gaseous iron, ethereal- 
ized iron, it you like. What it is like now, the imagination of 
man cannot conceive. Still the revolutions continue, doubling 
(i ach second. \\ hat is being produced? The imagination 
cannot conceive of what this state of Substance, now being 
reached, is like. By a scientific form of poetry we might think 
<>i it as melting into Knergy — pure Energy, if there were such a 
diing. Long since it has lx*en resolved into its original particles 
its electrons, and perhaps into the ‘stuff’ from which these 
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particles arc made. But we must lot the curtain drop_ 

wildest fancy cannot follow the dance of substance any further'*’ 
Many of the most advanced thinkers agree that the electron 
hypothesis confirms the assertion that Life and Intelligent * 
not only manifest through, but actually constitute all phenomena 
of the universe. They believe that not only in conscious man 
do we find the Intelligent Life Principle, not merely in the lower 
plants, but in the wondrous snow crystals, the particles of the 
oldest rocks, the molecules and atoms of the so-called “elements " 
and even in the primitive world-forming unit—the Electron— 
we discover the fundamental qualities of Living Mind. This 
principle is exemplified in the electron by its Self-centers I 
«tv. its «»k„. it, inherent „„ J *1™, 

motion and electrical reaction, and in its ability to ally itself 
for offense or defense with other similar units, and in their com 
[jany to evolve to more complex and higher types—to the crystal 
o he plant, to the animal, to the man-Ld Load" The 

iai. and fast line of demarcation between “Living” and "Dead " 
matter no longer exists Tin tn icon , . 1 Ucad 

pounds into inorganic and organic tLYrYlY 
obtainable only from Vegetable nr ■ Y ^ latter Were 

formed solely through the Y l • ' llma mate rial and were 

, .Y ugh the mysterious agency of “tit* » ti 
supposed it impossible to create in the la iYY ° f Y 

elements an organic compound such as rn •^ m ° rganic 

last as some present day scientists believe thatY 
barrier exists between the , hat an ^passable 

lowest form of cell life. & C lemical crystal and the 

H ohler, in 1S20, performed the synthesis of ,,ro, r 
mm cyanate, and moved tW n ‘ f 1 urea fro,n ammon- 
laboratory the e h ld« **?.'*»?'** *> reproduce in the 
structures. Almost ^ 

world by apparently "creating” from chemicTl ,7Y Star ° e the 
form of so-called cell life \ ii » - a su bstances a low 

l-ve come dl,« X ^ ^ 

' hey have shown that when this gap Abridged' iUvilfte 

the agoney of th , more subdc fnm ' 13 of * thr0Uffh 

thi- “Itdi !\ WlU , be bUt a questicm of time and experiment ere 
' < tiual nature of normal vital activity will be ascer- 
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tnincd. Refinement of apparatus will enable the physician to 
generate and apply to the diseased organism electrical forces of 
the exact voltage, wave form and frequency required to restore 
to the normal the organs and functions deranged by the disease 

in question. 

Electro-therapeutics, which has not even been considered 
worthy of a place in the curricula of a number of prominent 
medical colleges, will then become the most important subject 
in a medical education. 
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CHAPTER ITT 

ELECTRO-PHYSICS, PROM THE STANDPOINT OF THE ELECTRON 

THEORY 

From a consideration of the previous chapter it will he readily 
understood that the advent of the “Electron Theory,” while 
greatly broadening and amplifying our knowledge of the nature 
and causes of natural phenomena, nevertheless makes it neces¬ 
sary for a thorough revision of the laws and definitions which 
have been generally taught and accepted up to the present time. 
For example, we have been taught that electricity flows from 
the positive to the negative pole of a circuit, and that the electric¬ 
ity in a Positively charged body exists in a condition of increased 
pressure or concentration, the reverse being true in the case of a 
Negatively charged body. Physics has taught us that Electric 
Ity is an indefinable, elastic “something,” equally diffused 
iroughout all matter; and that by removing a portion of the 
dectncity contained in a given body, and adding it to another 

h i X TT C rgC W0Uld lx ‘ commun icated to the latter- 
nlnle the first mass would be left in a Negative condition \ 

1 os,lively charged tody was analogous to a chamber filled with 

M,.- 25 £ 

ui/iea air. ihese statements have been , , 

as correct, and have been of no little assistance to thc’Xieid 

rJnnT P rT’ bUt OUr r “ Cntl - v a «I uir «' knowledge of the 
real nature of electricity has demonstrated the incomSneL , 

he above statements, as well as of many other evpknatio, f 

theories promulgated in the various books on 

cidricny, which have toon published within recent ^ Th 

profound. e,x,cl,-making character of the discover a, d elabo 

o the “Electron Theory,” is not generally reZtd 

science IM T <Pt ^ mvcsti 8 ators and students of pure 
has been the writer’s experience that the members 

30 
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of the medical profession, including even a majority of the 
electro-therapeutic specialists, are almost entirely ignorant of 
the great practical significance, and the wide vista of possibilities 
which have been opened to us by the discovery of the “Electron 
Theory.” In writing this book, the author'has had occasion 
to consult a vast amount of literature relative to Electro-Thera- 
peutics; and has been impressed with the confusion and ambi¬ 
guity resulting from the attempt to employ the terms and defini¬ 
tions of “Nineteenth Century Electro-physics,” in conjunction 
with the revised statements of facts deduced from the “Electron 
Hypothesis.’' Within the ensuing year many standard works 
on physics and chemistry will doubtless be revised and rewritten 
in the light of our recently acquired knowledge, but as no such 
textbooks are available at the present time, the writer has 
deemed it advisable to incorporate in the present volume the 
main facts of the electron hypothesis; and the elementary 
principles of electro-physics, as viewed from this modern stand¬ 
point. 

The first part of this task has been completed in the preceding 
chapter. The general nature of physical phenomena has been 
considered and the evolutionary process whereby electrons are 
united into groups of different sizes and arrangements—forming 
the atoms of the chemical elements—has been explained in 
detail. In order to understand the abstruse laws and principles 
exemplified in the production and application of High-frequency 
Currents, it is absolutely essential that the student obtain a 
clear comprehension of the fundamental processes which form 
the basis of all electrical phenomena, and to this end a brief 
summary of the simpler facts of electro-physics in the light of 
recent discovery, will now be given. 

Electrical phenomena result, primarily, from the Motion of 
Electrons, either in a free state, or united into groups, called 
Atoms. Every atom of every molecule is so constituted that it 
may be made to give up, or take in one or more Electrons. 
Atoms of Monad Elements, if basic, or metallic, readily give up 
v Single Electron, the remainder constituting a Positive Ion. 
Dyad or Triad atoms give out—respectively, two, and three 
electrons, when they become Ions. Acid-forming Elements do 
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not really give up electrons, but each atom attaches to itself an 
electron and in this manner becomes a Negative Jon. Chemical 
action results from—or consists in —the union between negative 
and positive Ions to form Neutral Molecules, called Salts. 

An Electron is a Unit charge of Negative Electricity. Neutral 
atoms consist of one or more thousands of electrons, held in equi¬ 
librium in a sphere of positive electricity. There.* is no such 
tiling as a “positive electron”; that is, an isolated unit of posi¬ 
tive electricity, capable of existing in a free condition, as in the 
case of the negative electron. Positive charges , therefore are 
found only in association with atoms, and the Unit of Positive 
Electricity is an Atom which has temporarily parted with one of 
its component electrons; it is, in other words, a Positive Ion. 

The various forms of electrical phenomena may be classed 
under the following heads: 

( 1 ) Magnetism.— Which results.from the unequal distribution 
of electrons in a mass of iron or steel. 

(2) "Static” Effects.-O conditions of electrical “charge ” 
rtlT °"; the additi0n ’ ° r withd '---a' of electrons from 

U! such ": attUr - The ten,p0rar - v additi0 “ of electrons 

to such a mass renders it “ negatively charged"; the withdrawal 

its zs r a **-*- (The zizl 

of m i \ T , f Ct that these definitions are the 
Theory.”) * aUgM before the advent pf the “Electron 

(3) “Dynamic,” or “Kinf™-” _ 

various phenomena of “Electrical Cuffed 

r ugh s ^^~ch 

atom to atom. \b) “EUclJyU" CWe^ Sf from 

“Io™' a ith?!teL,Tw i r S ’,,' n /", hiCh the ch « r ges mmeTs 

(cl Fl„„f . , , g aUached ^ rather than free a. in In 1 

Sparkt” 7 ,h 1SC “T ‘", air at ° nlinar - v Pressures "Electric' 

rf* or «*>*r9*, in which both Ions and El^‘ " ^ 

jerted across an air space separating two conducm" 6 
-kctnral currents in gases at extremely low pressures ■ th.-s,'. , 

WSt aln ‘ ost "hoUy «f Streams of Free KlJetrons, movhTg “'p 
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Magnetism, while usually treated as an electrical phenomenon 
has remained a puzzle to physicists up to the present time' 
The electron theory, which has done so much to dispel the con¬ 
fusion in the minds of students regarding the fundamental nature 
of electricity, has been of great assistance in explaining the 
phenomena of magnetism, and electro-magnetic induction. In 


a bar of puie iion, 01 soft steel, magnetism mav be temporarily 



P 


N 


Fig. 16.—Magnetism Induced in Iron Bar by Current in Coil of Wire. 


induced by the passage of a current of electricity through a 
spiral coil of wire surrounding it. As has been stated, an electric 
current involves the passage of electrons through the circuit from 
the Negative to the Positive pole. In the wire (B , Fig. 16) 
streams of electrons are flowing around and around the ^oft iron 
liar (. B ), in a gradually ascending spiral path (as indicated by the 
arrow). Each electron may be regarded as a Moving A agnet^ 
attracting electrons in the bar ( B ), which consequently mo\e 
through a spiral path, in the superficial layers of the iron, coi 
responding to the number of turns in the coil (B')- The stiearns 
of electrons rushing around this path, being unable to e.xif 
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from the bar, concentrate in the upper end (A), which in this 
w av becomes the negative ))ole of a temporary or electro-magnet. 
Tlie lower end ( P ), from which a large number of electrons have 
lx'en withdrawn, would form the corresponding Positive Pole. 
Xow, supposing the current, which is causing the concentration 
of Electrons in the upper end of the Bar, be suddenly interrupted, 
the particles in the Iron Bar will endeavor to restore equilibrium 
and will therefore return to their original positions by the same 
spiral path which they followed in the course of their upward 
movement. As every moving electron is a minute magnet these 
particles in the iron will attract the electrons in the coil of uire 
causing them to move around the spiral in a direction opposite 
to that which they traveled in the form of an electric current 
in the first stage of the experiment. In this way a second 
current would be set up, or “ Induced,” provided the electrons 
were free to move in the wire coil ; for example, if the two ends 
of the coil were joined, forming a closed circuit, a temporary 
current of electricity would flow through this circuit simul¬ 
taneously with the return of the electrons in the bar to their 
original position. If a bar of hard steel be substituted for the 
soft iron in the above experiment, the electrons will not return 
after the interruption of the electric current, but will remain 

r C " al ° n f Spi, ' al Unes at the native pole of the 

' thC l>ar " m beC ° me ‘^nanently 

m^etic £ 'properte oTTeelroi ‘"'when a "f‘ thC 

suddenly stopped it acts on the ether as a stone acts upon the 
surface of a poo of water in which it is dropped, causing <• w ” 
which radiate in all directions. These waves „l ” V™ i 
by the sudden stoppage of a succession of 
moving in a highly exhausted bulb are of , pld ' 

duration and of very “High-frequency”; t ,J T! 
we know as the “ X-Rays," oj Roentgen. ' ’ faCt ’ " hat 

Electrons, moving or swinging in regularly define,! „k;, . 
produce waves in the ether whose frequency corns,^ i 
number of electronic rotations in a unitVS^S '° ‘ 
electrons in the sodium atom, which move around their ^rbis 
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vu).000 ,000,000,000 times per second, give off (when in an in¬ 
candescent state, as in the flame of a Bunsen Burner) “ Ekrtro- 
Maqnetic Radiations” or Wares in the Ether of exactly the same 
frequency, and a wave length of .65 micron.* Such rays would 
nopear to us as orange-yellow Light, and would, in reality cor¬ 
respond to the “Delta” (“D”) or “Sodium Line” of the Solar 

Spectrum. 

Other varieties of electronic vibration or rotation give rise to 
other forms of Ether Waves; these vary in length and frequency, 


Fig 17 —Diagram Indicating Wave Length and Frequency of Known Forms 
& of Radiant Energy. 

a, .\lertz Waves. b, Heat Waves, c Light Waves, d, Ultra Violet Rays. 

e, Roentgen (X-) Rays. 

from the short, rapid “X-Rays” (before mentioned) to the 
ponderous waves produced by storms in the sun (see table m 

Chapter II). ;• 

The above, briefly stated, constitutes the ‘'Electro-mag 

Theory of Light,” first formulated and mathematical^ ten ^ 
by Clerk Maxwell, in 1865— years before the “Electron T ieor> 
was dreamed of! In the light of our present know ec ^ ' 
classify practically all natural phenomena as, tit 
ments of electrons themselves, or, as the results o t or 
in the form of waves in the ether; that is, as a l(Ul 

* The above figures are only roughly approximat 
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CHAPTER IV 
electro-physics (continued) 

The Xature and Generation oj Alternating Currents 

Imagine a circular tube of metal filled with air or some elastic 
fluid, and provided at one point of its circuit with a rotary 
pump, whereby a circulators' motion can be conveyed or im¬ 
parted to the fluid in the pipe. (See Fig. 18.) If this pump be 
set in motion, fluid will be drawn from point (A) and forced 
toward point (B), the result being a diminished pressure or 
partial vacuum at (.4), and increased pressure at ( B ). which 
being transmitted causes a flow of the fluid in the direction of 
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•17 

,ha„.eaHy operated back and forth at regular interval, m 
:procal or Eternal mg motion is communicate to th fly 
• the tube, the motion being graphically reprint 1 Z 
Ingram C'ig. 20). Starting with the piston at ..V J it * 



forced in. the fluid moves faster and faster, the most rapid 
motion being at the middle of the stroke, the speed or flow 
gradually subsiding as the piston comes to rest at B i. With¬ 
drawal of the piston causes a similar flow in the opposite direc¬ 
tion. which is represented in the figure by the curve belcnr the 
horizontal line the latter, called the "d&srissa." is mathemati¬ 
cally divided to indicate time units, such as seconds or minuies: 



Fu; 20.—"Gnpiiie tadnp of Alieratfng 3inusoki-ii Curren: 


of the moving column of fluid'. In electricity this method is 
commonly used to indicate graphically the nature of current', 
tii. division.' of the ordinate being usually made in terms or 
’* V. .>t' ” jje.j in units of electrical pressure, potential, or Electro- 



























3 $ HIGH—FREQUENCY CURRENT* 

motive force). It is the “voltage” that forces the electricity 
through the wire or other material which forms its circuit and 
creates an electrical current. The electricity or moving stream of 
electrical particles, which is forced through the circuit by the 
voltage, is measured in terms of the electrical unit of intensity 
called the “Ampere.” 

When water is forced through the pipe (See Fig. 19), it meets 
with resistance due to the friction of the walls through which it 
flows. This resistance depends mainly upon the size and nature 
of the pipe; similarly, a wire through which a stream of electricity 
flows offers resistance to its path, and the resistance is propor¬ 
tional to the size and length of the wire, provided the latter is 
composed of the same material throughout. 

Different substances offer different degrees of resistance to the 
passage of electricity per unit of length and thickness The 
conductivity of bodies is therefore learned by comparing their 
reactive resistances. The unit of resistance is^alW the 
Ohm ' and is represented by a column of mercury one miUimet or 

mb I'd'T t’ r an< r meter ’ 0ng - A P ressure of one Volt main- 
. “ between the extremities of a wire of one Ohm resistance 

; ! :r ^T mous ™ * one ^ 

Wnt IT, f POtCn ^ ( “ Voltage ”) ■ maintained 
‘ ! nds of an cI “Wo circuit by (1) Batteries 

ich transform the energy- stored up in the chemicals of the 
ce l into active or Kinetic Electrical Enerau • h ' r 

included (a) dynamos and magnet,,’ mLht^Tl ** 

through Electro-magnetic induction and (1, ^ “Tatic Vt' 

winch the electricity is generated either bv fric ’tie nor h ‘ n'*, “ 
static Induction. ~ ctl on or by Electro- 

When the poles of a battery are connected bv a r„„ i. 
wire, a continuous, unidirectional current of electricity JT' 
as long as tile chemical action goes on inside the cell -s T" 
cu, rent would be similar to the continuous flow of fluid ‘ ‘ h * 

,e pijH- in I- ig. 1 $. The size or quantity of the stream of 
owing through the wire (expressed in '•Amperes”), depends 
11|«)11 t 1C difference in electrical pressure or potential between 
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l H ^ itive and n ^'gative terminals of the battery and upon th 
sistance of the circuit. This is an example of'“Ohm’s Law ” 
which states that the quantity or amperage (C), of a current.’* 
equal to the voltage {E), divided by the resistance R, expressed 
in Ohms. Thus when two of the three properties of an electrical 
circuit are known, we can readily find the third, the formula in 
«acli case being as follows: 


E E E=R X C 

-R. H= C. 


The simplest Generator consists of a coil of insulated wire 
wound upon a soft iron core and revolving between the poles of 
a U-shaped or horseshoe magnet. (See Fig. 22.) The tempo¬ 
rary magnetism induced in the iron core produces radiating 
lines of force corresponding to a stress or strain in the surrounding 
ether, which, when suddenly released, produces, or induces, a 
momentary current in the coil of wire. In the course of its 
revolutions between the poles of the magnet, the transient 
electrical impulses flow through the coil alternately in opposite 
directions, forming an Alternating Current as represented by the 
curve (Fig. 20). 

The alternating current thus formed is conducted to any 
desired external circuit by means of two insulated rings, revolving 
in contact with stationary metallic brushes. All dynamos or 


magnetos depend upon the above principle but in the Direct- 
Current Dynamos, a device called a Commutator is employed, 
which sends all the electrical impulses out in the same direction. 
In order to obtain a clearer idea of the phenomena ot electro¬ 
magnetic induction, it may be well to briefly review the theory 
of the ordinary Ruhmkorff Induction Coil. By introducing a 
jiermanent magnet into a coil, the ends of which are connected 
to a delicate galvanometer, a momentary impulse ot electricity 
is induced, which is indicated by the fluctuation of the needle of 
the meter, and, when the magnet is withdrawn, a second impulse 
is indicated, opposite in direction to the first. (See Hg. -!•) 
The magnet may be allowed to remain in the coil indefinitely 
without any evidence of current. It is evidently the intriniue- 
tion and withdrawal of the magnet which induces the current in 
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the coil. In other words, it is not merely the presence of li npg 
of magnetic force, but the act of their formation or destruction 
which produces the inductive effect in the coil of wire. By 
successively introducing and withdrawing the magnet from the 
coil, an alternating current would be generated, the counter- 


Fig. 21.—Magnetic-electric Induction. (Williams.) 

part of the movement of the water in the tube (Fig. 19) when 
the piston is in operation. A more efficient manner of producing 
an alternating current is to rotate the coil of wire so as to present 
the extremities alternately to the poles of a horseshoe magnet 
as described above (Fig. 21). The number of impulses or alterna- 

current 17) T* * 7^ th ° of a " alternating 

current and depends, m the above generator, on the rapiditv 

r *~ An dSh 

* cycle and is represented thus (^). i n technica , 

parlance we indicate the frequency of a 

cairrent m terms of Cycles per second or 

A Hernatums per minute. This is an accepted 

custom, alternations being always associated 

7 7“ a '' d T kS w *th seconds (thus 
a 60-cycle current” is understood to mean 

Fl ^- 22 i~ Diagram of 1 i° SiXty c *ycles per second* we 

pimple -Magneto,” could allude to the same current * c 

Generating an Alter- .. Cl,r '( lit at, one of 

nating Current. ‘ 1 alternations meaning 7,200 altcrn 

, tiom l )er ™inute). Currents are 

° ll, « h or low frequency according to the great or small , 
of cycles or alternations in a uni, If time.® 7,™ a 7777 

th ° ourrcnts manifest new and unique pron ,t 
7L ;!' O'Ocrentiate then, markedly from low-frequency cur- 
use peculiar projx‘rties are manifested both physically 
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pliysiologically, thr latter being the basis of their therapeutic 
High- frequency Currents were first studied from a physio,'1 
standpoint by A wola Tesla and Professor Elihu Thornton (see 
t’lmpter 1). Both Tesla and d’Arsonval first produced these 
currents by employing alternating generators operate at a 
high rate of speed and provided with a large number of revolving 
coils and an equally large number of field magnets. Electro^ 
magnets were employed instead of permanent ones on account 
of their very much greater power and convenience. Tesla, in 
this manner, with an alternator having 300 pole pieces, revol ving 
5,000 times per minute, obtained currents of 10,000 alternations 
per second (technically a current of “5,000 cycles”). He found 
that the peculiar properties which become manifest at this 
frequency, were strikingly emphasized and augmented by raising 
the current to a very high potential or voltage by means of a 
“step-up” transformer. In speaking of a High-frequency Cur¬ 
rent in the ensuing pages it will be therefore understood that we 
refer to an Alternating Current of Very High-potential and Very 
High-fmpiency (generated usually by the methods of Tesla and 
Thomson). High-frequency Currents of low potential will be 
referred to as “ d’Arsotival Curreiits” while the unipolar high- 
frequency high-potential flux, obtained from an “ Oudin apparatus” 
connected to a “d’Arsonml Solenoid,” will be denominated as a 
“Resonator Discharge.” The currents employed to-day in 
High-frequency Therapeutics are of much greater frequencies 
than those obtained from alternating generators and are pro¬ 
duced in quite a different manner. The great number of alterna¬ 
tions is obtained by the disruptive discharge of a condenser. A 
“condenser” (Leyden Jar) is a device which has the property of 
absorbing or storing up electricity and giving it out suddenly in 
the form of an electric discharge, when the difference in potential 
between the positive and negative plates is sufficient to over¬ 
come the resistance of the external circuit. Professor Rowland 
of Johns Hopkins University first employed the condenser dis¬ 
charge for the production of High-frequency Currents in 1NN9. 
Two years later Tesla described his apparatus in which condenser 
currents were employed to obtain very high-frequency effects. 
'Hie practical and economic generation of true High-frequency, 
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High-potential Currents was ramie possible a few months ] a (, r 

by the invention of Professor Elihu Thomson. In Tesla’* 

original coil the step-up transformer, from which the final High- 

potential Currents were obtained, was very complicated, and 

consisted of two concentric coils formed of many layers of guu a 

percha insulated wire wound over a central soft iron core, the 

whole being insulated with the greatest care, and hermetically 

sealed in a vessel of boiled-out oil, all air having been exhausted 

by an air pump. Professor Thomson substituted for this 

cumbrous device, a transformer without iron core, the ether 

stresses or lines of force being formed directly by the inductive 

action of the low-potential High-frequency Currents passing 

through the primary coil. The latter consisted of a single laver 

of coarse cotton-covered wire wound on a fiber tube slipped 

inside of a larger tube upon which was wound a layer of much 

finer wire, in which the High-potential, High-frequency Current 

was induced. A simple bath of kerosene oil was found bv 

Professor Thomson, to be fully as satisfactory as the exhausted 

ho.l.-d-out oil of Tesk. The final step in the simplification of 

High-frequency Apparatus was made by the present writer in 

.' ‘ Wh °' “ modlh «* ‘he size and position of the two coils as 

narithn in a *>«<> -noting medium of 

paraffin and rosin. Hundreds of coils made from the writer’s 

are'^hear, f’ "7 “""Vf 0 " 1 tlle " oM ’ ^ h is almost as 
immereedTna bat «- «* - those 

In order to clearly understand the action f i 
m the production of High-frequency Currents it wiTte 
neces^ry to study in detail the construction of’the Len 
Jar, the nature of its discharge o n H tv .. . 

modify this discharge. Whrth^U*^. * 

tncal oscillations of high frequency or a siir.nl a- ' 

hnpuls... depends upon the resistance of 

™'VZ2- T p, r of the ““*»« «^ it™ 

“ } • 11 thLS distance lx* considerable, the electricitv will 
to flow when equilibrium is established. On the other'hand iftT' 
resistance be small, the flow of electricity will not st „,, , '? 

ni " 1,1 l>ut will act as if the stream of electrons possessed 
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properties and acquired momentum, thereby cha JI 
fondonS, ‘ r agam 1,1 the °PPOste direction, m i n 



a, Inner Coating. 


Fio. 23. — Leyden Jar, or Condenser, 
b. Outer Coating, c, Glass Jar. d, Brass Ball Terminal 
e, Discharging Wire. /, “ Spark-gap.” 


])ast the neutral point, and repeating the operation until the 
electrons gradually come to rest. This operation is analogous to 
the movement of water in a U tube (See Fig. 24). Imagine the 
right hand column depressed, thereby raising the opposite 



Fig 24.—A, Water at Rest in “U” Tube. L, Non"?) 1 J 3 ’ Jjf 1p 

Water Oscillating Before Coming to Rest. C. I . ‘ 

Joined by Capillary Tube (</) which Prevents Oscillations m water. 

column; when released the water flows back by gravity, but its 
momentum carries it past its original position, and it oscillates 
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hack ami forth, the height reached by each movement being 


loss than the preceding one, until the water gradually comes to 
rest. Imagine now that the two arms of the U tube be con- 
nected by a fine capillary tube, opposing great resistance to the 
flow of water; in the latter case when the water is depressed 
and suddenly released, the resistance of the capillary tube 
opposes the sudden flow of water and prevents its acquiring 
momentum, and it consequently slowly returns to the neutral 
level without any oscillatory movement. In an analogous 
manner the discharge of a condenser is oscillatory so long as the 
resistance of the external circuit is low, while with high resistance 


it becomes a single unidirectimal 
flow, as above stated. Analog} 7 Is 
at fault, however, in one respect; 
according to the example of the 
water in the tube, the oscillations 
will be prolonged to the greatest 
extent when the walls of the tube 
possess the least possible resistance, 
that is, when the tube has the great¬ 
est size. In studying a condenser 


a 



+ 

+ 



With circuit, however, we have to deal 
with a new form of resistance called 
Inductance. Inductance acts onlv 


Jmo. 25.—Plate Condenser with 
Inductance Coil and Discharg¬ 
ing Circuit. 


upon alternating currents. This inductance results from the flow 
of the alternating current through a coil; the current reacts 
upon itself in the convolutions of the coil, and this reaction is 
called Inductance. With a given coil having a certain number 
of convolutions wound upon a tube of certain diameter and of 
given size of wire, there is a certain frequency of alternations to 
which, instead of opposing resistance, the coil will actually in¬ 
crease the duration of the oscillations for each discharge The 
frequency of the oscillations of a condenser discharge depends 
upon its size, technically spoken of as its “capacity”; that is 
the amount of electricity which the condenser is capable of 
storing up at a given voltage or pressure. A definite mathemati¬ 
cal relationship exists between the capacity of a condenser and 
the inductance of the circuit through which it discharges, and 
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order to obtain High-frequency Currents under the m t 
vorable circumstances, there must be experimentally deter 
mined an attunement giving this particular relatioaship. 

To understand this action let us consider the well-known 
phenomenon of acoustics. A tuning fork when struck emits 
sound waves of a certain pitch or jreqaency, which rapidly diminish 
in amplitude and soon cease entirely. An organ pipe 0 f a 
different pitch held to the vibrating fork, has little or no effect 
upon the sound. If, however, the pipe be attuned to the exact 
pitch or frequency of the fork, the sound waves are greatly 
increased in volume and duration. This is called the phenome¬ 
non of resonance, and the action of the organ pipe on the vibra¬ 
tions of the tuning fork is exactly analogous to that of the 
inductance coil on the discharge of a condenser. When the 
inductance and capacity of a circuit are exactly balanced or 
attuned one to the other we have a condition of “ electrical 
resonance, and the coil which re-enforces the oscillations is called 
the Solenoid of d’Arsonval. (See Chapter I.) 
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CHAPTER V 


PHYSICAL FACTORS IN^OLVKI) IN THE GENERATION OF' MlCjff- 

FREQUENCY CURRENTS 

Despite the complex and diversified character of the external 
world, and the countless number of totally different tiling of 
which it is composed, we find by analysis and comparison that 
fundamentally, Nature’s processes are definite, simple and along 
parallel lines. The apparently abstruse principles underlying 
the most complex phenomena are often exemplified in the simple 
occurrences of everyday life. Newton pondered for years on the 
i j te y ^ Gravitati jn, l^ut it was the simple fall of an apple 
that finally led him to formulate its laws. This is an illustration 
of the “comparative method of study” or u study by analogy” 
which has been the main factor in the scientific progress of the 
past century. Until this method was applied to the study of 
electricity, it was extremely difficult for the student to compre¬ 
hend the relation and true meaning of the terms “potential/’ 
intensity’’ and “resistance,” and their corresponding units— 
the \olt, Ampere and Ohm. At the present time we explain 
these terms by the study of a stream of water flowing from an 
elevated reservoir through a pipe connected to a small water- 
motor. The speed of this motor is proportional to that of the 
water which flows through it, and depends on the degree of 
elevation of the reservoir. The higher the reservoir the greater 
the pressure of the water in the pipe and consequently the 
greater the speed at which the stream moves. Water flowing 
from a height of a hundred feet has a '‘pressure,” or “head ” of 
one hundred feet which would determine the velocity or force of 
the stream. The water encounters “resistance” due to the 
friction of the walls of the pipe and the inertia of the revolving 
wheel in the motor. A certain force or head of water flowing 
through a pipe having a given friction or resistance, would 

40 
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( llm motor to perfonn a definite amount of mechanical 
n ,„k: it the resistance of the pipe be doubled by making it 
either twice as long, or of half its original diameter, the amount 
of ''<’ rk < lone b - v the "“tor would be just one-half of its previous 
performance, inasmuch as the amount of water flowing through 
it in » given time is just one-half of the original amount. Now 
1 he laws exemplified in the stream of water are practically the 
-Mine as those which govern the flow of a continuous current of 
electricity from a source of supply—such as a dynamo— through 


Head orPresdurt 


me. 


Resistance / ohm. 

—- c * 


Ra.Ce of flow-.-current lamp. 


Work done / JouLe„mte at which 
work is done / H&C6. 


Quantity of current 
in / second, / Coulom, 







Fig. 26.—Diagram Showing Analogy Between Falling Water and a Current 

of Electricity. (Williams.) 

a length of wire to an electric motor. The amount of electricity, 
that is, the number of “Amperes,” which flow through the 
motor in a given time are determined by the pressure or voltage 
of the current, and the Resistance, or “Ohms' of the wire and 
motor. A similar comparison has been given in a preceding 
chapter, but is reviewed here, for the purposes of impressing the 
student with the value of the method of teaching bv “ Analogy ’ 
or Comparison. (Fig. 26.) The water motor, pipe and reser¬ 
voir, in the above example, constitute a “Hydraulic Analogue, 
in which the water represents the electricity. The work done 
b> the electric motor varies with the pressure and resistance 
of the circuit just as is the case with the water wheel. The 
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HIGH-FREQUENCY current* 


obvious advantage of this method of study lips in the familj 
commonplacp character of the Analogue. 

The various phenomena which take place in an apparat 
generating High-frequency Currents are well exemplified i r * 

* * I 2 ^ 


B 



N9 1 





IL, 



N°1‘ 


F ‘° FlMe ’■ D ' An!0 “ V * 1 Circuit Hydraulic Analogue. 


analogue. 

}"‘Zf™ Anah 9 ue > Which has been used bv /w„. v, . 
r. Elihu Thomson, and other prominent lectLem 

fjuency Currents” in JmLZ^S^ 
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tic-s.” I» (he diagram (Fig. 27) Plate I represents a ,l’A r , 
circuit side by srtc with its hydraulic counterpart while 
, I .shows a Tesla circuit with its analogue. Similar letter^!! 
used (0 represent corresponding parts in the circuits and their 

a 


t P 


t A 


•T.C 


6 ' 


IJ 


N92' 


JO° 0=O=C=> 


N?2 


I ig. 27.—Plate II. Tesla-Thomson Circuit and Hydraulic Analogue. 

analogues. Let us first consider the d’Arsonval method: (a) is a 
Huhmkorff Induction Coil, excited by a current from the battery 
H) interrupted by the “ Break ” (/) which induces in the Second- 
aiy coil an alternating current of high potential, which charges 
th<i Jjf'yden Jars (d-d), through the wires which arc hridgtxl 
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bv the sliding rods (c-c), wliich form the terminals of the spark- 
ir ‘ xhe outer coatings of the Leyden Jars are connect , | 

by the wires (e-e) to the Solenoid (S); two wires (/-/), connect 
the extremities of the Solenoid respectively to the patient 
and the metal plate of the “Condenser Couch” (C). A current 
fl o W s from the Ruhmkorff Coil into the jars (d-d), which aiv 
thereby charged equally but with opposite polarity; when the 
pressure in the jars, or rather, when the difference in potential 
between the jars , reaches a certain point, the resistance of the 
air-gap (G) is broken down, and the condensers discharge in the 
form of a Spark. As we know, this spark does not represent a 
single impulse, but a series of impulses, or oscillations, which 
diminish successively until the original resistance of the air-gap 
is established, and the sparks cease to pass. We may assume 
that by this time a second induced impulse will flow from 
coil (a) into the jars, and inasmuch as the Ruhmkorff current 
is of an alternating type, the jars will be charged in a direc¬ 
tion opposite to that which gave rise to the preceding set of 
oscillations; the spark-gap will then be broken down, and a 
second set of oscillations will occur. These oscillations neces¬ 
sarily traverse the solenoid ( S ), and are transmitted or com¬ 
municated to the external circuit represented by the patient 
and the plate of the Condenser Couch. To understand exactly 
how these effects are produced, let us consider their counterparts 
in the hydraulic analogue. 1 he alternating impulses correspond¬ 
ing to those induced in the Ruhmkorff Coil (a) are represented by 
the alternate reciprocal motions of the piston rods which move 
lI P aiu ^ down in the cylinders (6 / —6") causing motion or currents 
of the fluid in the two chambers which are separated by 

the elastic diaphragm (O'). This diaphragm has the peculiar 
characteristic of “ self-repair,” or of re-forming after bursting, and 
may be conceived of as being composed of a thick stickv sub¬ 
stance such as the viscid composition, or solution of rubber 
which is used in filling the so-called “Puncture proof” pneumatic 
tires. In the “candy pulls” of our childhood davs, we mav 
reeall the breathless interest with which we watched the progress 
of the lioiling molasses in the exciting moments preceding its 
removal from the fire; the viscid surface of the hot mixture^as 
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nviilstx.1 by frequent volcanic eruptions in miniature; bulging 
..^.shaped protuberances would form, gradually increasing in 
. until they became almost hemispherical, finally bursting at 
top, discharging a puff of delicious steam, and collapsing, 
- - \| ) \>/\ - 


■ >s; _ Bursting and Reformation of Elastic Skin on Boiling Molasses. 

,nlv to re-form again and repeat the eruptive process. The dia- 
I (hragm ((?') in the Analogue, bulges out as the pressure of the 
fluid increases, into a balloon-shaped form as shown in Fig. 28, 
;U1( ] finally bursts, after which it is drawn into the aperture 
a« T ain by the cohesion of its own particles, and re-forms itself in 
the same way, as the viscid bubbles on the boiling molasses. 
The chambers of fluid (c'-c"), arc prolonged into tubes which are 
joined at their extremities (e'-O, by the spiral tube (S')- 
The current from the induction coil (A), is prevented from 
flowing through the solenoid (S), by the insulation of the walls 
of the glass jars (d-d). Insulating plates, such as gla>> am 
rubber, while resisting the passage of a continuous current oj 


A- 

L j 

A 


— 

■ J 


0 1 6 _ ) 


c 


-3 

<1 ~ 



A' 


- ^,1 - 


-1 

Q- 

-^ ^ 

B' 



Fig. 29.— A, Pipe Open for Passage of Air Wire Cut at 

SSSreS’ tL. Cu, End, 

electricity, readily transmit Alternating Currents of 
fjuency (i.e., Electrical “ Oscillations ,” or " \ ibratwns . 
order to understand this phenomenon, let us consider u‘ v 
metal pipes A-B in Fig. 29; these pipes are exactly similar except 
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. d divided into two equal compartments by the elastic 
diaphragm (C). M') represents a length of copper wire. (») 

Z Lcnts i he same wire interrupted or divided into two part, 
In the glass plate (C’). A current of air, such as that used in 
the pneumatic tubes in department stores would flow readily 
through an open tube, as (.1), but would be absolutely stopped 
in attempting to How through (B), by the diaphragm (C). 
Suppose we speak into one end of (.-I), the voice will lie readily 
heard at the opposite end; the tube (B) would conduct the voice 
in a similar manner, the elastic diaphragm (C) transmitting the 
vibrations or sound waves, although preventing the actual passage 
0 } air between the two compartments of the tube ( B ). In a 
similar manner, a continuous current of electricity, which is 
analogous to the stream of air in the pneumatic tube, while 
readily passing through the wire (.4') is stopped in (S') by the 
insulating glass plate (C") ; while an alternating current of high 
frequency, which is analogous to a series of sound waves, readilv 
flows through the entire length of ( B ' ); there is no actual 
passage of “ Electrons ” between the two halves of (B'), but the 
electrical oscillations } ’ are transmitted by the vibrations of the 
glass plate (C ), just as the sound waves in ( B ) set up vibrations 
in the diaphragm (0) which, in its turn, produces similar sound 
waves in the second half of the tube (B). 

If the student will learn to conceive of the High-frequency 
Currents as Vibrations rather than as actual streams of electrons, 
he will readily comprehend many of their peculiar and appar¬ 
ently paradoxical phenomena. In the analogue, Fig. 27, the 
rubber diaphragms (d'-d") represent the glass walls of the 
Legden Jars {d-d). Imagine the piston in the left-hand cylinder 
(>) to 1 >c gradually pushed down by means of the lever (L) 
which causes a corresponding upward movement of the piston in’ 

n , CyliUder ft " ); the fluid in the k'ft-hand compart- 
men UO w, bo combed causing a bulging of the diaphragm 

d n the direction of the Solenoid or spiral tube (S'), and also 
distending the friable diaphragm (O') into the form of a .spherical 
l>ag, projecting into the right-hand compartment ((f)- as 
pressure of the fluid in the latter compartment is decreased bv 
the upward movement of the piston (//'), the correspondin'" 
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diaphragm (d”), will be distended in an upward direction 
,,u-n in the figure. As the difference in pressure increases 
ilging diaphragm (O'), reaches a point at which it suddenly 
ires or breaks down, ami as it does not immediately re-form 
mporary channel of communication is established between 
compartments C'-C”, and the water rushes through in the 
•ction of the arrow—its motion being increased by the pres- 
, of the distended diaphragms (d'-d”), in their return to a 
itral position. By the time this point has been reached, 
,\v, ver, the water flowing through (<?') from left to right, 
;i/ ; r rs momentum , which causes it to pass the point of equilib¬ 
ria, thereby distending the diaphragms (d'-d”) in a direction 
[x,-ite to that which they occupied in the first instance. The 
•'riction of the water against the sides of the compartments prt- 
V ents or retards its flow to some extent, so that the diaphragm^ 
d'-d”) are distended to a lesser degree than in the first instance 
See dotted lines.) The water again comes to r<-st, is again 
impelled in its original direction by the action of the elastic 
diaphragms —again passes the neutral point, and in this way 
oscillates back and forth like a swinging pendulum and finally 
comes to rest. At this point the diaphragm <i') re-establishes 
itself in the form of an elastic membrane separating the two 
compartments, and when the lever (L) causes the piston to 
again act on the fluid, it again distends into a bag, rupture 
inaugurates a second set of gradually diminishing oscillation, 
the fluid. By means of the elastic diaphragms 
oscillations are communicated to the fluid in th< >pi u * 
which, by its added momentum, tends to prolong or increase * 
duration of each set of oscillations, although lowering or lessen^ 
their frequency, or rate of vibration . Two tubes (f-f), ** 

attached at either end of the spiral (.S') are united by a chamber 
divided into two compartments (C'-t*) by an elastic diaphragm 
(K'). Oscillations of the fluid in the spiral (S') vr i!l cause cor¬ 
responding movements in the compartments C'-I"), the dia¬ 
phragm • K') vibrating in unison with them. The frequency, or 
number of oscillations of the fluid in a minute or second, depends 
upon the amount of water displaced or moved from one compart¬ 
ment to the other, before the plastic diaphragm ■ (* ) bursts or is 
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ruptured by the unequal pressure transmitted to the fluid by the 
moving pistons. The number of oscillat ions m .•ad, group-.^ 
tlu' number following each breakdown of the diaphragm, 
d ( »pend.s on the size and length of the oscillatory circuit, or, i n 
other words, upon the amount of friction which the water meets 
with, in the circuit formed by (c'-r") and (S'). It the spiral (S') 
is formed of a number of feet of small pipe, the friction which it 
offers to the water will retard the velocity of the latter and 
prevent its acquiring momentum; in consequence of which the 

current, or flow, will cease 
as soon as the diaphragms 
(d'-d") have returned to 
their normal, flat condition; 
in other words, there will 
be but a single, unidirec¬ 
tional flow, or surge of the 
water for every rupture of 
the diaphrag m (O'). In 
studying the production of 
the High-frequency Current 
in the d’Arsonval Apparatus 
d (fig. 27), we may compare 

hl,30 ~ sir bodge’s Hydraulic the Electricity sent out from 

A uN‘? Jlnular Trou «h Filled with Fluid tIlc Eduction coil (a) to the 

An^chrf^ t !,' : "“T" 0 " 1 of water 

End Of Spring, B. tho produced by the strokes of 

increases in tin. ; / a , • the lever (L ) ; as the pressure 

iar the air separating 

sciss= sssz: x r” 1 ™ 

the electrical resistance of the soLtoW ( S) I -7^ If 

^ hut a single hnpuJoflSdtv I 

-illations; just as the increase in the^^l*^ 

in Ih ” the i '" 0t ‘° n : ‘" d SUppresses the oscillations of the'water 1 
m tHe anal °^ e - Th <' “crease in the number of turns of \v£e 1 


'\ A 
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!!»’ solenoid (S), (provided the wire be of large size and low 
-i stance), prolongs or increases (he duration of each set of oscilla- 
s, at the same time slightly lowering their frequency, or 
"‘her per second; the frequency of oscillations is primarily deter¬ 
ged by the size, or Capacity of the condensers; the inductance 
..^ responding to the number of turns in the solenoid), increasing 
the number , but slightly lowering the frequency of oscillation, as 
above stated. The rapidity with which the oscillations of each 
group die out depends upon the resistance of the circuit; a High 
Resistance dampening or suppressing all the so-called Secondary 
().<(■ illations, leaving only a single Primary Impulse. 

Sir Oliver Lodge compares a High-frequency Apparatus to a 
flat steel spring, fixed at one end in the side of a vessel, its 
opposite end which bears a metal ball, being free to vibrate in 
the liquid with which the vessel is filled. (See Fig. 30.) The 
length and elasticity of the spring represents the capacity of the 
condenser, and determines the frequency of its vibrations or 
oscillations. The addition of the metal ball increases the length 
of time in which the spring remains in a state of vibration, while 
somewhat diminishing the vibratory frequency. The ball is, in 
other words, analogous to the inductance of a High-frequency 
Circuit. The thickness or viscosity of the fluid in which the spring 
vibrates, represents the resistance of such a circuit; in a light 
fluid like ether, the spring, if bent back and suddenly released, 
would vibrate a long time before coming to rest , while a viscid 
fluid like molasses or tar would cause the vibrations to cease 
almost immediately. 1 

The explanations and analogies cited in the preceding pages 
elucidate the relationship between the essential factors involved 
in the production of High-frequency Currents; namely, C opacity, 
Inductance and Resistance. Mathematically stated, if th e 
Resistance ( R ), be greater than the square root of four times the 

1 the skilled electrician or learned specialist who peruses this 
doubtless criticise the writer for his verbosity and seemingly unn ■ 

repetition, but he is reminded that facts, which from his standpoint ore ot a 
simple and obvious nature, may be extremely difficult of comprehenstot tor 
the student who is just commencing the study of electncity, or by the phy- 
-sician desiring to obtain a practical idea of the elements of modem Elettro- 
therapeutics. As this volume is intended both as an elementaiy.textbook 
for the novice as well as a work of reference for the advanced specialist. the 
necessity for these few words of explanation will be readily understood. 


(C) Jeff Behary 2019 


73 




.5f> 


HIGH FREQUENCY CURRENTS 


Inductance (L), divided by the capacity (C), the discharge wm 
be a single unidirectional impulse. Conversely, if the Resistan 
is less than the above-mentioned quantity, the discharge will be 
of an oscillator)/ nature. 

If R > -y/li discharge is non-oscillatory 1 

IA J 

but if R < y _z discharge is oscillatory. 

With zero resistance the oscillations would continue indefin¬ 
itely, but as every circuit must have some resistance, the oscilla¬ 
tions following each condenser discharge successively decrease 
in amplitude and ultimately die out altogether. The ideal 
condition in a Therapeutic High-frequency Apparatus involves 
tlie use of a circuit in which resistance is reduced to a minimum 
and the capacity balanced by a suitable inductance. In order 
t° ohtain this condition the condenser should be charged by a 
relatively heavy current at a comparatively low voltage: the 
Spark-gap must be short, yet must be constructed so as to 
prevent the formation of an arc between its opposed surfaces. 

nder such conditions the interval between the termination of 
one set o oscillations and the beginning of the next, is so small 
as to be practically negligible, and we consequently have a true 
. ernahng C urrent oj High-frequency ” The writer determined 

curre IT Vt f yearS a S°’ a series of clinical tests of 

Generator 101H ,Y T ° f diffcrent types of High-frequency 
A enib ° died th * in his Improved High- 

P^rfinm P T -n WhlCh hC ““***» “ I* practice at the 

Ruhmkorff CoilsTthe sna^^T* ^ dArsonral using 

resistance vu-vi r '^ a P has, of necessity, a very high 

evident that rYtfvdTYY -° inches in len ^ h ; and it is 
sets of oscUlations. ^ 111 1 tervaIs cxisfc between succeeding 
the sound at the Snarl- ^ d, ' monstratf ‘d experimentally by 

“ Watchman's rattle ” xX'u 7 llch resembles thc noise of a 
author’s apparatus emit * ° . COndciLscr discharge of the 

Many 

Currents, when in realitv tv ^ ' ‘‘ s to b(> us,n S High-frequency 

" y the y ar “ employing Pulsatory Condenser 
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The “Static Induced” and the “Static Wave Cur - 
devised by Dr. William James Morton of New York, 
dify t he above statement. These currents consist of single 
pulses, separated by relatively enormous intervals; graphi- 
n presented, if the distance on the 11 time-line” or “ab- 
” corresponding to the rise and fall of a single current 
* ufoe be one inch, then, the distance to the next impulse , as 
.wonted on the Abscissa, would be seventeen and one-half 

ii ■;'!(>' * 11 ' 
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CHAPTER VI 


EUROPEAN TYPES OF HIGH-FREQUENCY APPARATUS 

Before attempting a description of the various types of 

ii __:n i__ 


ap- 


A/Ii! .. I *_• - * A c 

paratus at present on the market, it will be necessary to briefly 
review the different methods for the generation of High-frJ- 
quency Currents. Apparatus of the European type, made in 




Bf 




V 


F.r„ 31. Electrolytic Interrupter of Wehnelt. (Williams.) 

accordance with the principles of d'Arsonval « n d n > 

With a Ruhmkorff Induction Coil, excite,1 I,, , r " ^ USOd 
directional. Incandescent Light Current. 
to obtain the inductive impulses an " ° r(l, ' r 

employed: this may be either electrolytic, or mechaZicaTt an 

. >S 
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•nn/i«<; Kloctric Light Current is to be used a «».’ „ 

I u/ir. may In' employed, to cut out the altcrnnt* 
direction. (Fig. 32.) alternations in 

The result is a J’ulsatory, Unidirectional Current which may be 
. d with practically the same results as those obtained from 
the continuous current. If the Ruhmbrrfj Coil is used solely as 




— F .. 


s 


Fig. 32—Nodon Valve, or Rectifier. (Williams.) 

a High-frequency Generator, the rectify ing ^ ah < ma\ bt oriiittcd, 
but if it is also employed, for X-Ray purposes, the current must 
be made unidirectional. In the employment of the High-tie- 
quency Apparatus of the American, or Tesla-Thomson t\pe, 
as introduced by the present writer, the conditions an t u * 
reverse from those above described. Properly speaking the 
typical Tesla-Thorn son apparatus can be operated only on an 
Alternating Current; in order to adapt a Direct Current for use 
in this connection, it must be first transformed into an Alternating 
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Current . For this purpose a machine known as a “ Rotary 
Converter” is used. A good Rotary Converter will gi ve out 
about four-fifths of the energy used to excite it, in the form of 
an Alternating Current of a somewhat lower voltage. \ 0 
Ruhmkorff Coil, or Interrupter is required for the production of 
the Tesla Currents, both these devices being replaced by an 
Alternating Current Transformer of the “step-up” type; that is 
one which takes in electrical energy of a certain voltage, and 
gives it out at a considerably higher pressure. The “Step-up” 
Transformer is usually permanently incorporated as a part of 


F* 3*.—Bnhmkortt Induction G>U. ( Wateon , Londo „, 

an entirely separate widdistim t ' V, *‘* rca ® the Ruhmkorff Coil is 
solenoid and resonator t il ,11 f ''° m 

may pass at once to a detailed descriD^onof^ eXpIanation ' TC 
tvixis of High-frequency Apparatus^ on ° f tl 'c various standard 

some of the more prominent forms of Fur ' "* ^ consider 

most foreign instruments are designed for u^withaT," 8 ' A " 

pUce. a Sh ° rt -i- aevirmly^tt^ 

Sh ° W «“ a PP car ancc 

"hen os,,, for X-Ly or Sr, a"”™" T"^ «<"1. 

v nay or high-frequency work, however ,, 

* > nn 
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, ( rolytic or mercury interrupter is usually substituted fn- 

mechanical break (represented in the figure) wWrh - 
. ,1 only ill small portable coils operated by primary or .second* 
nr> batteries. The Condenser (E-E-E) which consists of a 
a,.her of sheets of tin-foil, separated by sheets of mica or 
w.-ixcd paper, is unnecessary when an interrupter of the dec 
rnh/tic type is employed. The function of the condenser is to 
-oppress the “Extra Current” self-induced in the primary coil 
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Fig. 34.—Ruhmkorff Induction Coil. Shown Diagrammatically. (Williams. 

and this current is an important factor in the operation of the 
Electrolytic Interrupter. A variety of Ruhmkorff Coils, of differ¬ 
ent makes, are in use at the present time, their construction 
being practically the same except in minor details. For ordinary 
X-Ray or high-frequency work, coils having a spark-length of 
from ten to twelve inches arc most generally used. It is possible 
to operate a High-frequency Apparatus of small size on a six- 
inch Ruhmkorff Coil, but for powerful effects—with the large 
“ Double Resonator,” of Dean for example, it would be necessary 
to employ a coil of from sixteen to twenty inches sparking 
capacity. Almost all up-to-date mechanical interrupters employ 
mercury in one form or another. One of the best known Is “ The 
Mercury Jet” Interrupter, of Isenthal A* Company (See Fig. 35). 
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Tin' mercury, forced through a small aperture by a p Um * 
device, forms a fine metallic jet, which impinges against 
amalgamated surface of a series of triangular blades att Ujh 
to a rapidly evolving drum. The height, or level of the me • ^ 
jet determines the relative length of the “make,” and “) } ???' 

By means of a rheostat in series with the motor which on? 
the Interrupter, a range of from one hundred and twe ^ 
twelve thousand interruptions per minute may be obt-- \j|° 


Another type of - j. ;. . _ ‘ * Co.) 

Vl ' ,,ical Plunger is gi V( .nT r ? Hrpak ’ “ sho "n in Fi„ 
IT" 1 ; ‘o^'^elyclipa^™ ,not '°n by a Motor' vv 

Hu.si. hT" " hicl ' is covered Jii T'u * c,,p of "«*«' 

-*£■2 ', r » r 1 

' ’• consists of 
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r ,4 high-frequency currents 

is shown in Fig. 38. In a glass jar of dilute sulphuric acid 
are immersed a lead plate, or “Cathode," and a fine platinum 
wire “Anode" which projects for a fraction of an inch into the 
acid, through a small hole in the lower end of a long porcelain 
tube. The projecting part of the platinum wire is regulated by 
a thumbscrew in the cover of the Instrument. The passage of 
a direct current through this interrupter causes a film of hydrogen. 
\$ around the end of the wire, thereby breaking the circuit* 

as no condenser is used 
the “extra current— 

self-induced in the pri¬ 
mary of the Ruhmkorff 
Coil — discharges in the 
form of a bright spark, 
causing a further reces¬ 
sion of the*acid from the 
wire point. The acid 
almost immediately 
flows back in contact 
with the anode, and in 
this way ‘‘breaks,” and 
follow each 
other in rapid succes¬ 
sion. In America this 
type of interrupter is 
extensively used, hav- 
>g. 38.— Wehnelt Interrupter. (Williams.) in g been greatly im- 

during the last two years I„ t] „, y Pr °' ed and ® m P lifcd 

frequency Apparatus, the Ruhmkorff pmi i ‘ U . & 

norated xvitu ft aunmhorff Coil is seldom incor- 

,H ‘ in g generally UldlTa separ^ oscillating system 

Wular form is shown in Fig. *>, which is known ns th f oZZ 

Z R ^»ator.” This model has been extensively copied fy 
manufacturers in all parts of the world. The 
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IIIOH-KHEQUENCY APP 


AUATU8 


■ ■Hi,,,,,,,', in diameter, wound spirally u^n 

(|IV centimeters high, juuuer 


0 f fifty or more turns of insulated copper 

mill * 

fifty 

.,n<I thirty centimeters ii. 
diameter. The following 
description of the nature 

,,f the “ Gudin Resona- 
fot ” is quoted from 
l-'rennd's admirable 
VV( ,rk on “Radiother¬ 
apy.'’ 

“As forced resonance 
j< more powerful in its 
.fleets than free reso¬ 
nance, the resonator was 
at first attached to one 
pole of the solenoid of 
high frequency; the other 
pole remained free or was 
connected to the earth. 

This arrangement, how¬ 
ever, was soon modified. 

It was found that better 
effects could be produced 
by connecting both poles 
with the resonator. A 
subsequent modification 
led to the solenoid of high 
frequency being sup¬ 
pressed and the resonator 
directly connected with 
the external armatures 
of the condensers. The 
lowest spiral of the reso¬ 
nator was then united to Fia. 39. — Oudin-Dean Resonator. 

• (Williams.) 

one armature, while a spi¬ 
ral four to seven turns above it was connected to the other arma¬ 
ture by an adjustable clip. The resonator was thus divided into 
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two solenoids- — a lower and an upper. 1 he lower, or primary 
noid. of small size, consisted of a few turns of wire intercept 
between the points of attachment of the two cords leading t 0 
the external armatures. In it circulated currents of both hi t 
and medium frequency, those of high frequency alone being f r(i 
to pass into the upper solenoid; for the currents of l 0Wer f r ' 
quency were close-circuited by it. The secondary or unne 
solenoid was longer, and was traversed by currents of hio-h 
frequency alone; these by reason of self-induction of the circuit 
attained an enormous tension. When the three essential 

magnitudes—capacity, self-induction and resistance_of the two 

solenoids were by trial proportioned to one another, the upper 
spirals of the resonator and its terminal were seen bathed in 
lively brush discharge like to that produced by a Tesla Coil or 
influence machine. I his effluve is made use of for therapeutic 
purposes, by connecting the free terminal of the resonator or 
one o its upper spirals with the wire leading to the electrode " 
Although the caliber of the wire which forms the resonator 
does not appear to materially interfere with the production of 
these resonance effects, yet it has, according to OuZTcot 

park A m fine n “ ° n th ;V ,hysicaf chara ®ter of the effluve and 

sLcdy' Vil’^th afoffl, SPark ’ ‘° ng ; thiD ’ " “J 
with a wire of hwor -r • UU a ‘ s P oor l v nourished; while 

force. This depends 0 “^,^!-of ^ T** ga ” “ 
self-induction for even- i„... ' f “f ' Vll ' e rather than its 

more vigorous and painful.'" Capacl, - V renders the spark 

establkhed between thi - 
armatures of the condone ' lesonator ar al the external 

recognized » "» 

this purpose largely inHn u arrangement that exists for 

noidsand the regulation 0 ftV • .tf U atI ^ ustment of two sole- 
unsatisfactory method in winch the'" pro<lu< * d - The alld 
is used to connect the wire from .1 '' P ™ s ' cUp or conta ot-hook 
desired spiral soon gav ( t*‘o« the 

perfect regulation and adjustment 1! V ‘ ” " ’,' Ch n "°"' wl more 
^ intermPti '‘ g *«*■ 





ki-ropian types of high-freq UEN(T APPah 


<>7 


:,ti :.|>i«u-at u s in which a grooved contact slip i* ma d e to revel 
.,l„>ut n fix"' resonator, and thus establish contact with h" 
spirals; while Radiguel caused the resonator itself to rotate 
before the stationary contact point. Both these methods allow 
„f a perfect graduation of effects and an easier adjustment of the 
solenoids to each other, without any interruption of contact. 

The resonators above described, however, are only suitable 




Fig. 40.—Resonator of Lebaillv 
and O’Farril. 


Fig. 41.—Rochefort’s Bipolar 
Resonator. (Freund.) 


for producing unipolar effects. If double effluvation is to be 
practiced, the apparatus of LebaiUy and 0 Fami or that of 
M. Rochefort must be resorted to. (Fig. 40.) 

In the former, the primary solenoid is centrally situated, the 
external armatures being connected with two intei mediate 
spirals. This creates two secondary solenoids which are situate0 
one on either side of the primary and allows of bipolai applica¬ 
tions to be made by connecting the wires leading to the elec¬ 
trodes with the free outer terminals of these two solenoids.’ 

Although the apparatus is an improvement on the unipolar 































































1 - Sobnoa „„ Cabinet (wmiMM ) 

connected wit Vi t u-n «? 

bein g connected, the one VvitT/ 11 n ** mators » thosc °f each battery 
t°r, the other with the unm-rt .? m< 1 trrm * n al of one resona- 
<,f the other resonator. When° ..Trl! ° f t,u ‘ |)rirnar - v solenoid 
oi the current traversing each ' 7 ' i" Y adjustt “ d the density 
dualized; and being of"! •t ° SeCOndar >' Conoids is 
easily be practiced and the effects ' ,OUhle ‘‘Novation can 
The position of the r^MnT ^ «*"»“• 

makers calls for a few remarks r a PP*»*atus of different 

" some apparatus, as in Fig. 


^ HIRH-FKEQfENn CtMIIW 

p^natnr of Oudin. still it is no* always easy to «,uali« the ^ 
rurtvtit density at tin- two poles, anti for this reason that of 

M. Rrrhejort is preferred. 

In the Rochefort model (ride Fig. 41) four Is>yden Jars are ' 
employed. These are divided into two batteries connected by 1 
their internal armatures with the secondary terminal 0 f an 
induction transformer or spark-coil. The external armatures 
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eccentricities 


c m 


IHOH-FREQrEtfCV rrRKKNTft 

call only for a passing notice. Mur 
port ant. however, is the arrangement for graduation. i t . 
method of regulation by the contact clip must only bo mentioned 
to be condemned. The regulation by means of a revolvi 
cylinder running on rubbered tires, whose movements can bf 
graduated by the movement of a handle, is the one most to be 
commended. Not less worthy of mention is the resonator 
volving around a fixed contact in which adjustment is effected 
by revolving the solenoid by means of the insulating spokes fixed 
to the disk at its base. 

Guilleminot's Spirals .— In resonators formed of wire wound 
into a helix or solenoid, the energy of the electrostatic field 
developed by the inducing spirals is only to a very limited 
extent utilized in the production of induced currents. For the 
form of the resonator of Oudin does not permit the powerful 
oscillatory field, created in the vicinity of its spirals, to he 
employed in generating bipolar currents. Guillen,inot has - how¬ 
ever by changing the form of the resonator from a helix to a 

j-piial been able to utilize the energy of the field in producing 
bipolar effects. The result* i,;.. • producing 

s? b K e sr tho outer o,,< - 

effiden^'^tducinmTt ; 3 "T T* ** Bering the co¬ 
constant and a * 'J™ ™» * kp P' 

for regulating its self-induction is IV " 1 "°’ ,'T h apf>ilratus 
circuit. ’ ‘ 1 ,0 duced into the exciting 

the spiral is formed of eighteen him < r • 
held in place by radii of catgut Th, ° 2 thiek ’ 

diameter of 33 cm and the I ~ , , SmaUest circle has a 

interspaces betweek the’ suckSh^ tum"T ° f W * m - The 
toward the periphery, since here the dm ** “ Wil,th 
between successive turns is much greater Ti" -° f potcnti “* 
exciter used in applying High-fr^uoncv (W.« n ?‘ ,0n !“ of 
are attached to the center of the spiral ” N ln Inw **cine 

f or further details regarding the construction and 
io U s forms of spiral resonators the reader is »',.f "T ° f the 

reter ml to the 
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KWROPHAN TYPKS OF 1II0H—FItKCjUEN< , Y ACPAUATUH 
notes on instrumentation compiled |>y l) r% Clarence 1 \\ • 

.,,,,1 publish.’, I as an appendix In Freund’* “ Radiol hmm v '' 
for gc'nmil treatment with l,ow-p„ t .,.,„i„|, High-fr.V | ,„., 1 , v 
, u.ls „f d Arm,,ml when especially profound .-IT,. As J, 
i l.-siri’d, the powerful apparatus shown in fig. 44 ; a employed 



Img. 14.—(JaifTe's Oil Condenser anti Heavy Solenoid. 


It is manufactured by (iaiffe of Paris from th<* original designs 
of d’Arsonval, and consists of a multiple glass plate condenser, 
immersed in oil, provided with an adjustable spark-gap, and a 
solenoid consisting of twenty-one turns of copper wire. In the 
above apparatus we have a departure from the usual European 
type, in that the condenser consists of alternate plates of glass 
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and tin-foil, while in other forms of resonators and solenoid* 
Leyden Jars are employed. There are two other type* 0 f 
European apparatus in which plate condensers are employed- 
the first shown in Fig. 45, is known as “Gaiflfe’s Bipolar Resona¬ 
tor,’’ and is in reality a form of the Tesla-Thomson apparatus' 
The solenoid is not connected with the resonator, the current'* 
in the latter being induced by the rapidly alternating Electrostatic 
Field surrounding the solenoid. Discharges of High-frequeue^ 
and High-potential may be obtained from either terminal of th' 


45. 


-Ciaiffe's Bipolar Resonator. 

resonator, while true Iliiri.r,.. 

" h, n «M‘ Patient is connected'win C ." rm " s are produced 
paratus is usually operated f ' b ° ' tl>n »“ials. Tliis 

“Direct” inoandXftiT ‘ *“*"*** Coil excited bv a 

«hich are extensively used h, w”'"'' Alter, “tiug currents 

adapted for exciting High-frequene •' ^ pcculiar1 -'' 

Thomson type, have only recently'I ' 1 Paratus of the Tesla- 
different European cities ' There P into the 

that currents of the alternath ^ZZ TT™’ r. 

‘reel continuous current within a few SUpersedl ‘ the 

thK faCt ’ ** - ** ^ 
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EUROPEAN TYPES OF HIGH— FREQUENCY" APPARATUS 7;f 

,\tiv'HPly efficient High-frequency and X-Ray Apparatus 

:.ooul for USfWin till* nUdrrnntinn - - - „-ai . . . 1 


Resigned for use on the alternating current, without the 


necessity 


for interrupting or rectifying the latter. As this instrument L 
being very generally employed by European specialists, and as 
it also illustrates the differences in construction and operation 
between European and American High-frequency Apparatus of 
the “ closed-circuit transformer” type, it has been deemed 
advisable by the author to quote the following detailed descrip- 
:i on from Belot’s work on “Radiotherapy”: 

“This new apparatus makes it possible to utilize an ordinary 
alternating current, without an interrupter, either for the pro¬ 
duction of X-Rays or for High-frequency Currents. Hitherto, 
if we wished to employ an alternating current, we had to use a 
Ruhmkorff Coil— i.e., a transformer with an open magnetic 
circuit, supplied with a special form of interrupter. The choice 
of this lay between an electrolytic interrupter and a self-regulat- 
ing interrupter of Villard, and it is well-known how difficult it is 
to regulate either of these instruments. 

“ It is true that a few years ago a transformer with closed 
magnetic circuit was made, and that this was used without an 
interrupter; but, though theoretically perfect, this apparatus 
rapidly deteriorated with use. 

M. Villard was the first to 
adopt this arrangement. The 
rapid breakdown of the end 
coils of the secondary was due 
to the reflected Hertzian waves. 

“To guard against these acci¬ 
dents we were obliged, even 
when working with High-fre¬ 
quency Currents, to employ 
comparatively low tensions of 
lo,CKK) to 20,000 volts. The 
results obtained were not satis¬ 
factory, and even then the 
transformers broke down. 

^ X-Rays, where a higher 
tension was required, the appa- 


A &AI TFE 


PARIS 


- 


l 


:S0t 


•10.—Condenser. (From Helot.) 
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HIGH-FREQUENCY CURRENTS 

rat us soon became useless. Thf* tra 
formers were soon abandoned, and tTl 
ordinary eoils continued to be used. Them* 
are subject to the same dangers, but 
account of their smaller output, thev d° 
teriorate more slowly. Thus one of their 
greatest imperfections has added to the' 
longevity. 

“The irregularities of the interrupter of 
whatever form, render impossible even an 


Fig. 47.—biquid ! Resist- iwim, iciiuer impossiDle even an 

ances. (Prom Belol.) . „ CVLI1 «U 

approximate estimate of the output of the 
secondary. The great novelty in Gaiffe’s apparatus is a pro¬ 
tective arrangement, which has already been presented to 
the Academic dcs Sciences by d’Arsonval. This absolutely- 
prevents the breakdown of the instrument by arresting the 

i <■ iceted Hertzian waves. It is composed of various condensers 
and resistances. 

- 5 - «fcSSK55Sr* 

i»»"r,T™rs -—— >b«* ..... 

condensing couch the effl. ° ,ms of practical work—the 
X-Rays. ’ CfHuVe ’ re ~*> bipolar radiations or 

clas^'m^^e^ t ch- C uit| S ^^i^. 01 ^j| nar ^ transformer, with 

voit^ Which it converts into one* 60^voR* “ °' "" 

of Firstly, there is a 

Finallv - “‘her condense. «-*•. Fig. 47). 

resistances and the tube (C„ 48) ^ 7" ‘ he lk ' uid 

<1 Arrival High-frequency Condensers * httcr are the 

r t,. i r ,i,isthe ~, 

° tho Pol®. At the samt li.: ; h t: ^ * uehi "« one 

of hnuting the current which passes throughThelu^ " H ' ,bod 
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ri'FOrKAN TTPBS of HIOH-FRrwrvrv . 

, , ' APPASaTCR 

Thr whole apparatus is enclosed in a da* f 

!i obviates all danger of accident. Th f . f P ?“ t ® d cabinet . 
marble slab, to which are affixed the voltr ^ * f<Urmount '*l 
, for measuring the primary 

m the P n,nar >' curren ‘< and the termina^or*^ 

-r. nsion current. Ior the 

' The parts are so arranged that the apparatus may be ^ 
, for h.gh frequency or X-Rays by simply removing^ 
valves and mterposmg a spark-gap in their place 



“ This apparatus L~ free from danger and easily adjusted. The 
f ' irrent may be regulated by merely moving the handle of the 
rheostat. It will give much greater power than any which can 
pO"iblv be required at the present time. When the apparatus 
o!t distribution ha^ been perfected, and more power is required 
v *'ill only be necessary to increase the capacity of the con- 
1‘ rjx-rs, which act as taps to regulate the output. The ap¬ 
paratus is, moreover, always ready for use: there is no trembler 
u> get out of order, no mercury or petroleum to require constant 
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renewal, and no noise to disturb the patient and wear out 

nerves of the operator. 

“ Let us now inquire how it is adjusted for producing X-R avg 
The current should pass in one direction only. As the alternatin' 
current produced by this transformer changes its polarity 
each oscillation, one series of waves must be absorbed b< f 0 1 
reaching the tube. For this purpose two Villard v a lv 


es 


n 


^ -Irart.sformer. (From Belot.) 

^ ltS allel With thC tUbC in the 

the fluore^nt g 4c* ,l S n t h< ' ft ° er “ 9en Tubo is perfectly regular, 
Stat ' c machine is in Readily illuminated as when a 

l ' ™ i rded *>y the rheostat in ,h " K ?“ S f ° r co,ll Plete adjustment 
There is theoretical I v l>™uary circuit. 

°htain,^ by the use ‘‘> 2 ''"‘it to the power which can be 
struct,on Q f the tubes have I a,>,,arat " s - As soon as the con- 
' “ to increasing the i„, Cn efficiently improved, with a 
P0SUre in radiography an ^', ,y of the rays, the length of ex- 

10 time of application in radio- 
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KCROI'KA.V types of hioh-prbq VEWv AWA8a .. 

• vr.i|>y " iU |H ' doercaae,!. At „ • 

.!»• V,i;,VS 0btaina, ’ le is «>y the fear oMniurin'^h! 


IU 1 ' 

n,is installation may Ik' arranged to , 

•i,,graphs. Two Roentgen Tulx* mav be illuminl/VT?.!® 
* “** of «* two series of 

I ’ ! 

<£=€> 

Did 



r _» 






TKJmsroHN 


tUiUTAKU 
<t tvio 
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I- 


HI---IH-n 


• ttSiSTAMCT 
Ltm*9 


1 fi rif 




Fig. 50.—General Diagram. (From Helot.) 

An automatic shutter, whose movement synchronizes with 
*hc interruptions of the current, is required. Such a shutter has 
^ (-(, n invented by Villard. 

I hLs apparatus may be also used with a continuous current. 
A commutator converts the continuous into an alternating 
euirent. By this means we get rid of the interrupter and the 
Kukmk&rfL coil 
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high FREQVKXry CrKHKVTS 


instruments. The utilization of instruments for mcasu u<iic 
is thus greatly facilitated. It may be objected to this f onn 



Fig. 51.—Top Shelf of Cabinet, (From Belot.) 

installation that, since it is supplied by the alternating current 

=£ .:r r *-■ - •— - 


M. 


a pAfk 


A 


V vv 


in a-l 




M, 


Fl °* ^ 2 - Lower Shelf of Cabinet ,p - 

lt t p rorn Belot ) 

** t wr .sa: ^ „ ne cent( ttlKl 

ls ( l l dte otherwise if 
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European types of high-frequency apparatus 70 

curr ;' nt inverters are used. These depend for their 
on synchronism with the current, and are therefore much 
e sensible to brief variations in the main. 

■ This installation is equally adapted for high-frequency wort 



Fig. 53.—Springs and Contact Plate. 'From Belot.) 

It is only necessary to remove the T illard valves and insert tht 
^park-gap in order to adjust it for this purpose. 

‘•As we have already stated the whole of the apparatus- 
transformer, regulators, condensers and spark-gap is arranged 
in a cabinet. Within the cabinet are the coils of the trans¬ 
former, as shown in Fig. 49. These should never be used 
outside the case * 
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«i,i Fig. 50, we give a general diagram of tin* installation, arid 
Figs 51 and 52 show the arrangement of the two shelves of ^ 
cabinet, with the connection of the transformer condensers, 

resistances, etc. ^ ? 

'• Fig. 53 also shows the springs, A'-A v , and the contact pl ate 
The latter is attached to the door, and thus breaks the circuit 

whenever it is opened. All danger 


AiaptremetrfJ 


Vellmrtrt 


HD 




{.Rheostat 


See 


>Reast 




fitsistX 


C DL 


— / Rn&-4 




.Tube 


Fig. 54 _ inaiKe 

0f these m& y be men 

} the outfit shown in Fig. 55, 

"hi<h the Rukmkorff p n ;i ^ ^ ^ ax Kohl ot Chemnitz, 
Gr ' n Co11 18 conveniently located in 'the 


from electric shocks is thus obvi¬ 
ated, since the apparatus cannot 
work unless the door is shut. All 
dangerous apparatus is thus out of 
the way of the operator. 

“ The safety-fuses, measuring in¬ 
struments, and regulating appara¬ 
tus are attached to a marble slab 
on the top of the cabinet, as shown 
in Fig. 54. J 

“ This new installation of Messrs, 
(jciiffe seems to meet all theoretical 
requirements. We have had many 
opportunities of proving both its 
safety and its adaptability to prac¬ 
tical conditions.” 

In addition to those already 
described, a large variety of High- 
frequency Apparatus of the Oudin- 
; Arsoriml type has been placed on 
, market }, y the European manu- 


in 

lower part of 


a hfln.i convenient!v located in 

”‘ ents '»ing occupied^ CabinH ' ">e two upper eompart- 
jntorrupter and b >' uDnZl 

us p ,. 0|x . r . the latter b,7n * the High-frequency Appara- 

Srr&r«« *™~ »K 


lc ThkouX^'"! by '"" a " S ° f a s l>ring 
"h< is the most frequently 
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55.- Isenthal’s Complete High-frequency Apparatus. (Williams.) 


K , TYPES OF HIGH— FREQ CENCT APPARATUS K, 

f ' >n " T* C ' mna " S P° cialist ». while the upright 
.. '< ''" sona, ° r ’ ** shown m F '«- 56- is preferred in England 

' a France. ^ u 


( V}X’ ^ ~ BUUWU m 1 *>» is preferred in England 

,„d France. 

A s has been previously stated, the development of High 
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s ., HIGH-KIlKQUEMtnr CURRENTS , 

fremioncv Therapeutics in America, began with the work of \\ u . 

' writer in 1890. During Mu* first four yours of hi* invests, 
•rations, which were carried on upon entirely different lj n ,. s 
From those followed by d'Arsonral and his colleagues, he com¬ 
pleted the designs for the first practical Therapeutic 
frequency Apparatus introduced to Mi< Ameiican profession 
It had been used for several years in his private practice, before 
the widespread interest in its remarkable therapeutic effect* 


F “- 56 '~ ResOBa, ° r and «—n mode,,, oraa-o 

>ed to its being placed upon the market ti « , 
were made from the writer’■ I.- ’ 1 lle first few macfiin 

supervision, by M r F , * ( °* lgns ’ a,1(i under his person 
Institute of Technology. of the Massachuset 


rpi bj " 

o«:«,:ztzz < * * 

greased its efficiency and lesL^T?, r whi 

It was at this time known as ‘1 Im,>ll,tv breakdow 
'•* end High-frequency Apparatus ” r °^° r ^9 t ^ Static Indu, 

bgh-frequency Apparatus on the mark f* 8 ' 57-) The onl 

ma,ket at the time th 


(C) Jeff Behary 2019 


100 

















;1 ],plication being unknown to the profession until after the 
pen ance of the writer’s apparatus. 

The “Knott Apparatus » in common with all other High- 
[Ut ncy Coils made prior to 1899, was assembled in oil: and 
impossibility of preventing the latter from oozing through 
joints of the heavy oak box in which it was contained, was 




^a 


Rotary 

Sparh-yap. 


Condensers 



Transformer ; 


n 


11 1 



1 / 


Fig. 57.—Diagram of the Author’s Original Type of High-frequency Appa¬ 
ratus; “The Strong-Ovington Coil. 

one of the chief disadvantages of the apparatus. Both Tesla 
and Thomson had stated that a liquid insulating medium ^a. 
absolutely essential for High-frequency Apparatus, and that 
any solid substance, such as wax, or rubber, would sooner or 
later break down and allow the currents to pass. 

The great power and volume of Tesla High-fiequencv Currer 
and the simple character of the generating apparatus, attracts 
the attention of certain European investigators shortly alter the 
early clinical results of d’Arsonval and Oudin were published. 
Clinical tests were therefore made of currents generated on the 


Tr.sln-Thom.son principle, but their obviously great therapeutic 



























HIGH-FREQUEN'CT CURRENTS 

power was offset by several a and apparently insurmoum. 
able defects. The attitude of the European profession toward 
the Tesla currents is well expressed in the following quotation 
from an article which appeared sev (, ral \ f*ars ago in a prorni 

nent English journal: 

“ High-frequency Therapeutics as practised in Europe ^ 
unknown in America, except for a few* Isolated attempts to 
apply Tesla currents for the relief of disease. These currents 
were thoroughly tested several years ago by European investiga 
tors, who found them to be absolutely impractical for therapeutic 



• x nr c 

therapeutics are* 
“ First 


the parts of " hich must te^^ n \nTl br0lLSIleS8 ° f ^ apparatus ' 

“Second—The great volume - i ' Unmersed 111 a ba *h of oil. 
impossibility* of properly regular pfnVerof the currents and the 
“Third—The LaTdLlf It"V' ""*"*** them * 
transformers in connection with ah ^ *** ° f c, °sed-circuit 
“The last objectionIs hvf ******** currents. 
ha ving narrowly escaped a fatal shocT investi S at <”* 

CUrrents <ler ived from a Tesla apparatus^ eXpenrnentin g "ith 
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M .. inOH-FtlEyVF.NC.1T *pp/i RATCg H . 

r ,„. alcove quotation has been widely circulated durimr tk 
1,4 few years by manufacturers of High-freauemv \. " 

„ ,i u - Oudin-d’Arsonval type, in the attempt to iLjiX^!!* 
profession against Tesla apparatus for therapeutic purnosj’ 
it " ill be noticed that the alcove objections do not apply to the 
currents, but to the apparatus which is employed in produeinq 
hem. For a number of reasons, which will be discussed in a 
at lire chaptei, the theiapeutic action of currents of tto t„.u_ 


It w 

rum 

hem. t or a numoer oi reasons, which will bo discussed in a 
future chaptei, the therapeutic action of currents of the Tesla 
type is superior to, and more efficient than that of the d’Arsonml 



Alternating Generator, b, Step-up Transformer, c, C orulen>ir. d .^ j 
gap. e, Switch for Discharging the Condenser through DA^n.al 
Solenoid (g); or the Tesla Coil (/), h, Sponge-covered Electrode*. 

urrent or of the Resonator Discharge. The writer demonstrated 
us fact, at least to his own satisfaction, in 1901, at which tunc 
e made a comparative study of the American and uuopt. 
ypes of High-frequency Currents. D’Arsonml Currents 0 even 
neater amperage than those obtained fiom a .soinoit *■ 
iukmkorff (’oil, were readily obtainable from the wiihr. t ar > 
orm of High-frequency Machine by the simple addition of two 
rinding posts, connected to the extremities of the primary anl 
>f the “ High-frequency or “ Tesla i ransfonner. 1 *,-• - 

lhe writer discarded oil as an insulator during tin hrst >rai 
his investigations. By a suitable method of const i net ion u 
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HIGH-FREQUENCY CURRENTS 

uiry and secondary coils of his “Tesla Tra hs _ 


arranged the primary ana seemnuu > — - ' "»«•- 

former » so as to isolate the points of highest potential, thereby 

lessening the tendency of the High-frequency Current to jump 
from the secondary to the primary coil. In this way he made 
possible the use of wax or paraffin instead of oil. This not 
only removed the objectionable features of the latter, but greatly 
increased the strength and durability of the apparatus, it 
being almost impossible to injure a Tesla Coil by any mechanical 
means, after the solidification of the wax in which it is imbed¬ 
ded. The same insulating medium was employed by the writer 
in the construction of his condensers, and although he has from 
first to last, built up his condensers with glass plates, coated 
with tin-foil, he has had but very little trouble from short 
circuiting or breaking down of the Dialectric. The substitution 
of wax for oil not only greatly simplified the apparatus but ap¬ 
preciably diminished the expense of its construction. 

Scarcely a week passes that the writer’s attention is not called 
either verbally or by letter to the “great danger ” attending the 
use of Tesla High-frequency Apparatus. “Aren’t vou afraid of 
gi'itmg killed?” and “Isn’t it very dangerous to use a ‘closed- 
e,rant transformer,’ such as the one employed in your ap- 

ansvverl , r . " 'If'! t0 th6Se a " d similar queries the following 
circuit trin f!' Ua y g "™ : ^ hav e'experimented with closed- 
Z i a a rt T"; T " ar " usttl i" my High-frequeney 

;.sr ^ hT2tor’. du - T hi,,h time — ° f 

and myself vet in nn \ 1(C(U(H ^ ^°th by my assistants 

OUS result,the reason for HTe lw, ' n » n y injurious or diinger- 
mv step-up transformer anVtt^ela * T'f" C(mdn,diun of 

secondary aments obtained Iron, then, " ^ ° W of the 

In an 


- _sign 

die initial transformation 


iransiorniation rang^T Tmn ^ ol>f ' ailled flWj 
For the present, it is sufficient m s, a fo th ’ 60 - U0 ° volts ' 

° “periment, the writer has found that an Zt* ^ 

Fro,,, five to twelve thousand volts is the nZ ZZTl 
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, h urging thc condensers of a therapeutic Tcsfa apparatus Th 
transformer from which this current is obtained is not only T >Z 
trcU'ii by a graduated inductive resistance coil, but is so con- 
•u meted as to automatically limit the amount of current which 
it draws from the incandescent lighting mains. When the 
Kuropean investigators construct apparatus on the Tesla prin¬ 
ciple, they are apparently influenced by their knowledge of 
Arsonval's methods, which involve the use of Ruhmkvrff Coil 
currents of from 50,000 to 100,000 volts. It is probably this 
art that has led them to employ the 60,000 volt transformer in 
the new X-Ray and High-frequency Apparatus recently intro¬ 
duced by Messrs. Gaiffe for use on alternating incandescent 
i-iit circuits (See Figs. 47-54). It is obvious that an alternating 
unvnt of low frequency, and such a relatively high voltage, 
would produce dangerous and probably fatal results if accident¬ 
ally passed through the human body. It will be seen from the 
preceding paragraphs, that the objections to the use of Tesla 
coils, cited by certain European authorities, do not apply to 
the apparatus employed by the writer in the elaboration of his 
“American System of High-frequency Therapeutics.” 
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CHAPTER VII 

THE DEVELOPMENT OF AMERICAN HIGH-FREQUENCy 

THERAPEUTICS 

Earlier Forms of Alternating Current Apparatus 

As has been stated, the first High-frequency Coils manufactured 
in America were of the Tesla-Thomson type. The U K ^ 
Coil/' which has been already described, was placed upon the 
market in 1897, and was used almost exclusively for the * 
duction of X-Rays. The “ Slrong-Ovinghm Apparatus,” whi^ 


Fig. 60. Kinraide Coil; Alternating Type. 

made its in '’1902 Hish ' frec l ue, ‘ 0 - V Coils, 

it was designed iiad I 1 lou » 1 ^ le ntachine from which 

since 1S96. I n i 90 , c ' OUs tant use in the writer’s practice 
u P°n the market and on „ ' '" rairfe X ' I!a y Coil” was placed 

low cost met with an /; C0 . Unt of Its simplicity and relatively 
"nter’s clinical results cr , ,7?'' &a ^‘ ^ * le publication of the 

qooncy Therapeutics, and wl, aWaVe ° f “ terest m Hi ^ { ^ 

Co ‘l t0 exploit it for ther-tn, ,■ mamif acturers of the Kinraide 
-etatts possessinginstrum^oahiT’ Of* ^ Many P hy ‘ 

. the f practice in accord,,, ‘ type began to employ them 
le " nter in several short , !,’■*" lth , the tech,lic described by 

‘ 1 1< les " hich were published in the 


(C) Jeff Behary 2019 


106 



























f 


AMERICAN HIGH— FREorp>Vfv 

WENC* THERAPEDncs on 

aical journals of that period. The results 
.,,,|)oinlinK, and led in some cases to on, *• Tl ’ as * mle dis- 
hility of the writer's statements reZllTiZ" * ,he «■- 
of High-frequency Currents. In order to uml ‘ Cra P cut,c va| w 
fur the disparity between the results obtained’V ,.^ rea80n 
Kinraide Coils, and those produced by the writ ? th ® USers of 
details Of construction and the peculiarities 
' inraide s ingenious mvent.on, may 1* briefly considered Hfe 
eoils are of two types, designed respectively for the n ; , 
fur the Alternating Current. In the latter 1 _.... **’ an<1 



Fig. 61. —Diagram of Kinraide Coil Showing Relation of Spirals. 

Current of 104 volts—(its frequency being generally 60 cycles 
per second)—passes through a small closed circuit transformer 
which “steps it up” to a pressure of about 1,(XX) volts; the latter 
circuit is then employed to charge a condenser, consisting of a 
large number of sheets of tin foil separated by thin sheets of 
flexible or “built up” mica. This condenser discharges dis- 
ruptively across a short spark-gap between heavy copper plates, 
111 series with the primary circuits of two High-frequency Coils, 
the latter being the unique features of the Kinraide apparatus. 
(Fig. 61.) 

Kach primary High-frequency Coil consists of six turns of thin 
copper ribbon wound one upon the other like the outer lavers 
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1J() HIGH-FRFql K.V'V < rHUKvrs 

of a roll of (ape: a strip of varnished paper serves as insulation 
Each primary coil when completed forms a ring or hoop, al)0llt 
eight inches in diameter and one inch in width, which fits tightly 
over a hard-rubber cylinder containing the secondary coil, the 
latter being concentric with, and in the same plane as the |,ri¬ 
mary coil. The secondary coil consists of a moderately fi ne 
wire wound in the form of a concentric flat spiral, anti insulated 
with the greatest care. This ingenious construction renders a 
breakdown practically impossible inasmuch as the point of the 
highest potential is at the center of the spiral, while the outer 
turns are rendered practically neutral by the use of two Hin¬ 
frequency Coils, connected in series and wound oppositely or sym¬ 
metrically, the outer ends of both the primaries and secondaries 




: .---I 
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1 


IS 


10.000 V 
100.000 X 


10.000V 

100V 601 CO X IVVWV/U 4, 

200.000 V 
100.000 z 

- Aite^cu^r^r; f ~ y Ap ~ 

ser. i, .Spark-gap. e , Te a ^ThoW,/&XfTe q u^1y^fo^r” d “' 

guard™'by 1 ' t cmwcti,?" S tht Wire; | n hU device is stU1 further safe- 

hridges the primary and scconda. v '’ou"' Z ^ 

post attached to a ground connecliZ. ’ * ^ blnd “ lg 

consists of (hZ^mZ^toi2T' nQy . Apparatus theoretically 
series. (Fig. 62.) The first am,n<jed in an ascending 

having a closed magnetic circuit^ st(>,M d r transformer, 

onl >' from the conunercial trl f C ° rc of *>ft iron, differing 
incandescent light Wed on alternating 

he potential of the alternating rurrcnT^’t ^ th ““ 
he High-tension Transformer” ... “ “"‘‘‘times called 

" produces no effect on tlu ; * * U l c increasing the 
^ Retort ° f *'* -rent. 8 m . 

' ow ~f ret l U€nc y High-tension Current into Tj?-? COnverts 

High-frequency 
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AMERICAN HIGH-FREQUENCY THKRapKC T l r s 
( ,’rcnt: i* 18 essentially a frequency transformer and 

... ill!) AP . f il 


of *** « *i™»ryupi mis inductance forms 

:!u‘ /-n/»«r!/ «rcui* of the “Tedo Coil,” in which for the second 
fiint'i the voltage of the current is increased. This coil possesses 
iron core, and raises the current to an extremely high poten¬ 
tial; the ratio of the voltage of the primary , to that of the sec¬ 
tary circuit, depends on the number of turns in the primary 
7 as compared with the number of turns in the secondary. 
i> law of transformation applies also to Ruhmkorff Coils, and 
,, ordinary closed-circuit transformers, and may be used to 
aiculate the approximate voltage and amperage of their differ- 
i circuits: it is mathematically stated as follows:— 


and 


VP: YS::TP:TS 
A P: A S:: T 8: T P 


in which P, and S, stand respectively for the Primary, and 
Secondary Circuits; T for the number of turns of wire; A, for 
die amperage, and V, for the voltage. It is evident from the 
above equation that the voltage in the coils of a transformer 
varies directly, while the amperage varies inversely, with the 
number of turns of wire. Tin; frequency of the current from a 
Tesla coil, is an inverse function of the capacity of the condenser, 
the greater the capacity, the lower the frequency, and vice- 
versa. 

In consideration of this fact it will be evident that the fre¬ 
quency of the Kinraide coil is extremely low, too low, in fact, 
to produce the characteristic physiological effects to which the 
High-frequency Current owes its great value as a therapeutic 
agent. 

In the early years of the writer’s investigations he made a 
series of comparative tests in order to determine the relative 
therapeutic values of High-frequency Currents of different rates 
of oscillation. A variety of apparatus was employed, tht Untest 
frequencies being derived from the Kinraide ('oil and the /tight, t, 
from a small Tesla Coil, excited by a current trom a paii of me¬ 
dium-sized Leyden Jars connected to the terminals of a ten- 
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described. aT- 83 P ' ffard S HyPerSta "' C Transf °™«- 

fluency Apparati^^devi' ‘l 'T*?*” 1 fonn of Static High- 
Wk City. This device W t,-Ib , by ^ H - G - Fi ff ard ’ <* -\W 

f at ! c Transformer" has „ iv ‘ “ k "° wn as ,he “Ward Hyper- 
a' hi r by of the stati," CXC f. Uent rasults, and is widely 

*' h .'! Ved ^markable 4 ^ Wa«lt*» 

» dermatological work; he h !. !* lilt i e apparatus, especially 
£Z27£? *> - '« i -proved and tnodiM 

freemen ^ 01 " ^ fonns an int Ust m connection with a 
upo n th' V and X ~ Ra y A pparat < ’" , . a j )art of a » American High- 

'" ark « -.d whth wdl t ^ r<WntJ - V «*“ P'aL 

1 < ‘scribed in an ensuing 




plate Waite A’ Bartlett Static Machine. The currents from th 
apparatus just described, while necessarily of extremely sJJj 
amperage, were of extremely high voltage and frequency; <*^1 
act eristics which rendered them of especial value in the tr^' 
ment of diseases of a superficial and circumscribed nature TlT 
writer’s practice at this time was confined almost exclusively* * 
the treatment of diseases of a nervous and rheumatic charact *° 
and the ‘"Static High-frequency Apparatus” was seldom ^ 
after the completion of the series of comparative tests a bo 
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,i obvious that oscillating currents of different frequenc - 
.fleet the functions of the body in different degrees—an ^ 
Gumption which is confirmed by clinical experiences—the “H * 
; ,crstatic Currents/*—which arc higher than the majority of 
Thrapeutic High-frequency Currents,— -while valuable in the 
treatment of skin diseases, are less efficient in the treatment of 
constitutional ailments involving depleted nervous energy and 
j^or circulation, while the currents from the writer’s apparatus 
;U v especially adapted to the treatment of the latter conditions. 

Diseases involving the muscles and motor nerves are most effi- 
-;«-ntly treated by currents of a very low-frequency —that Is, 
Low from a High-frequency standpoint; in other words, too low 
to allow of their practical generation by the disruptive discharge 
of a condenser. A Faradic coil provided with a ribbon rheotome 
or a small sinusoidal alternator, giving a current of a maximum 
frequency of 5,000 per second being best adapted for the purpose. 1 

The Kinraide Coil charges its condenser with a current of 
high-amperage and relatively low voltage —the extremely high- 
potential of the High-frequency Current from this coil, resulting 
almost solely from the u step-up” transformation in the Tesla 
Coil. In most High-frequency Apparatus the increase of the 
potential is more or less equally divided between the “High- 
tension Transformer” and the “High-frequency,” or Tesla 
Transformer. In Gaiffe's new X-Ray and High-frequency Ap¬ 
paratus, described in a preceding chapter, the alternating 
incandescent light current is raised from 104 volts to 60,000 
volts, before being conducted to the condensers. Piffard s H\ - 
perstatic, when used with a large Holtz machine charges it* con¬ 
denser at an even higher voltage . 

The various machines designed and employed by the un er 

occupy a position between the two extremes respective!} exem- 

1 No absolute rule exists for the use of the terms * High ami V/' 
Frequency: “Frequency” is a purely relative term. In the pnv 1 . 

the writer h:is, for the sake of convenience, defined a High-freque / . 



per second; it nappens tnat mi> irequency, »mui uuuno ”, - , • ■ 

tion and motor re-action is the highest frequency obtainable b> nu " ' „ 

alternators, and we may therefore regard the term “High-frequency l urn 
as synonymous with “Oscillatory condenser discharge.” _ 

A full discussion of the relation l>etween frequency anil therapeutic effect 
is given in the second chapter on “ Physiology.” 
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hv the Piffard and Kinrnidc Coils. The capacity of u„. 
writer's condensers averages from twenty to thirty time, that 
of Doctor Pi fjord’s Hyperstatic Transformer, but it Is only on#-, 
fiftieth of the capacity used in the Kinraide Coil. The writer’s 



niachinc8 } therefor 

T* riey than those p ro <lu ,. i t CUrr( mts a much lower fre- 

I "*'iuency than that of h l-~ Ionm * r » but of vastly greater 
Thl ' peculiar princi„l, , ra " fe Current, 
wployud i„ th „ in the Kinr <M* Coil has been 

UM ruction of two portable forms „f High- 
















obtained from the illustrations in Figures G4 and Go. Each of 
these coils is designed for operation on the 104-volt alternating 
current, and consists essentially of a small closed-circuit trans¬ 
former similar to that used in the Kinraide Coil, except that 
the ratio of transformation is somewhat greater, the secondary 


"Mf rmrxv 
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Apparatus, Which, although of different make 
,:,r alike m mode of action, and detail „f design that in' ** 
appropriately described under a single heading. ' 

,i l heir general appearance and arrangement of parts , 


lie 

In 
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current having a potential of 2000 volts. The condenser is very 
much smaller than that of the Kvnraide Coil, and consequently 
produces currents of much higher frequency. A single High- 
frequency Transformer is used, instead of two, as in the Ki n ~ 
midr Coil; hut the principles are the same' in both instruments- 
the secondary consists of a single flat spiral, its center, or point 
of highest potential, terminating in an upright rod capped with 
a brass hall and insulated with a hard-rubber bushing. I n the 
coil shown in Fig. 05 the spiral secondary just described is firmly 


Fig. fx>. 


-Ivinraide Coil with Improved Spark-gap. 


anTcondenser, 1 ' wMe in th^ th ° tr * nsfo ™ r ’ ^rk-gap, 
fold inward it an Q S((< >nd apparatus, it is arranged to 

oscillating cummtT" ' degrecs durin £ transportation, the 
primary spiral hv IOm * U condenser being conducted to the 
tionable feature of all thc tvvo metal hin gcs. The objec- 
been the *f)ark~<iai > a |^ )a,atlIS °* the Tesla-T homson type has 
seriously impairimr h ' <<,Mos ' OM an d heating of its terminals 
charge and lowering ti ,n ' JU, hness of the High-frequency Dis- 

[ <>rni of the Kinrnide Coil \) U ot the coiL In the original 
f 'at. many operators d; • ‘ <fect was of such a grave nature 

hie sacrifice, regardin', r T° S<< <>f thei . r a PP aratus at a considera- 

^ 1 as totally impractical and unreliable. 
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I'his oHoctionablc feature has been entirely elimm u,. i • .. 

; roil shown in Rg. 60, which is 2 T 

, vvt tl sjvirk-gap counting of two brass tubes closed by >u ' 
«!*• ,x ; t ' m ' n the outer faces of which the discharge JcuL 
hr;l ss tube's project from adjacent points in two cylindrical 
vessels Hill'll \\ith water, which conducts away the super- 
• lu ' at of the spark-gap and renders the High-frequency 
charge from the secondaries full, continuous and steady 
Wiili the addition of this new spark-gap the Kinraide Coil has 
ome a convenient and reliable apparatus for the generation 
lie X-Ray on alternating circuits, and for use in wireless tcle®- 
hy. It is probably the most efficient High-frequency Trans- 
nor vet devised, as the power and volume of the secondary 
'('barge is truly enormous as compared with the extremely 
all amount of electrical energy which the coil draws from the 
a ins; its relatively low frequency, however, renders this appa¬ 
ratus unsuitable for therapeutic purposes, while the two coils 
Hove described which have condensers of much smaller capacity 
Toduce currents which may be successfully employed in the 
r atment of disease. This reduction in condenser capacity, 
however, is made at the expense of efficiency, and for heavy 
X-Ray work a dangerously high amperage must be employed. 
Tor the general run of X-Ray and High-frequency work, how¬ 
ever, these coils are said to give very satisfactory results. 

Several vears ago the manufacturers of the Kinraide Toil, 
recognizing its inefficiency as a Therapeutic High-frequency 
Apparatus, introduced an instrument of similar construction 
but producing currents of much higher frequency, called the 
“ Cyclone Coil” (See Fig. 67.) This apparatus, which is no 
longer manufactured, is mentioned as an important example in 
the comparative study of High-frequency Coils; it uses a step- 
up transformer which raises the potential ot the 104-volt alter¬ 
nating current to between five and ten thousand volts. Glass 
condensers are used instead of mica, and the two secondary 
coils (which are of the Kinraide type) produce a High-frequency 
( uncut sufficiently powerful for ordinary X-Ray work. Al¬ 
though these coils have been used with some success in thera- 
|x*utic work, they do not conform with the requirements which 








high-frequency currents 


havc , K v„ formulated by the writer as essential in a H igh . 
frequency Apparatus for physicians' use. Thus list of requisite 
characteristics embodies the writer's deductions from ten years' 
practical experience in the construction and therapeutic use of 
High-frequency Coils. 

In the first place, the apparatus must be convenient and at¬ 
tractive in external appearance and capable of transportation 


F,G - fi7 - Cyclone Coil. (Portable form.) 

"’ires connectinff 1 its 1 ! ^ lU ' Vorkm S P arts , or loosening of the 
'Second n ** N arious circuits, 
second, its transformer* i 

made of the best , i • , cU< C011 densers should be strongly 

as to render the n - U i'o ■ ° lliat( ‘ r * n b and so perfectly insulated 
but in the event of '.i' °* a * >rea ^do\vn exceedingly rare; 

be easily and freelv .V U - acc ^ en ^> the working parts should 
himself' i n the absence 'V 80 as to enable the physician 

apparatus, locate the ° electricaI expert, to test out his own 
‘ e “° ,nt * '*><■>< the breakdown or interruption 
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he circuit occurred, and, if necessary, rernovt 


99 


e the ^Wred part 

rejtoirs. 

Third. the current should be under perfect control and tl 
:itp ut in the secondary should lx* capable of regulation by the 
,1 lowing methods: (a) the graduation of the current used to 
\eitc the primary coil of the step-up transformer by means of 
Rheostat , or an adjustable inductive resistance; (“Choke Coil”) 

By a variable spark-gap, provided with an easily accessible 
.urometer adjustment. The spark-gap should be self-cooling. 
:!1 1 if at all noisy, should be completely enclosed in an asbestos- 

d compartment. Its discharging surfaces should be easily 
movable for cleaning, and if the action of the spark causes 
; :• in to corrode and wear away they should be so constructed 
- to lx easily and economically replaced. It should be possible 
run the apparatus at its maximum output for several hours 
I’.itinuously without overheating, and without evidence of 
iuctuation or loss of efficiency, (c) There should be some 
method of varying the potential of the discharge by the intro- 
luction or withdrawal of resistance in the external circuit; 
this may be accomplished by the u>se of a variable air-gap be¬ 
tween brass disks attached to the ends of sliding rod', by inter¬ 
posing glass plates, vacuum tubes, or insulated inductance coils 
in series with the patient in the external circuit. 

Fourth, the various parts of the apparatus should be so pro¬ 
portioned that the High-frequency, High-potential Current f roi 11 ^ 
tie* Tesla Coil will possess the following characteristics n 
S efficient voltage or potential for the production of a full fine¬ 
grained “ Efjhive” at a distance of eight inches or more from 
the patient: the character of the discharge being such as to 
admit of this distance Ixing reduced to three or four inche> 
without danger of "arcing" the patient. In applying the brush 
dlscliarge from the static machine, care must lx taken to pre¬ 
vent the electrode from approaching too near to the patient s 
lxxly, otherwise a bright spark will jump to the latter, earning a 
painful and unpleasant shock, with sharp muscular contractions. 
With Tesla Currents a somewhat different phenomenon occurs, 
the ejjluce being changed, not to a sjxirk, but to an arc discharge, 
or an actual electrical flame, which often burns a small hole 
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through the clothing and causes a painful “sear” or blister, 
before the electrode can be withdrawn to a safe distance. By 
cutting out the secondary oscillations, by the interposition 0 f 
ohmic resistance in the condenser circuit {“damping” the oscil¬ 
lation in other words), we can obtain from a Tesla Coil “Brush” 
and “Spark” Discharges closely resembling those produced bv 
a static machine. 1 ( b ) The currents should have a relatively 
high frequency with the shortest possible intervals between the 
different sets of oscillations, so that no sensation of shock or 
fluctuation will be felt when the patient is placed directly across 
the Tesla Circuit, or when the current passes through the pa¬ 
tient's body in series with an incandescent lamp, (c) The 
current should have a relatively high amperage, capable of 
bringing to full brilliancy an eight candle power incandescent 
lamp, when the latter is connected between the hands of two 
persons, one of whom holds in his free hand a terminal of the 
Tesla Coil. The current from a single terminal should be capa¬ 
ble of brilliantly illuminating a series of five or more Geissler 
Tube's when the latter form connecting links between the hands 

°[ an T aI number of arsons. In order to obtain the best 
t erapeutic results, it is necessary that a current be employed 

r IV "i mail ^ e * t * ts potential, frequency, and amperage, by 
! n * a 1 mpf> or % tU uum tubes in the above manner, as efficiently 
bodv ^ 'll >U ^ S <U tU * >< s i nrm a di rec t connection between the 
7 U ' rminal - Thprc coils on the 

one of fh l ' XCIte a “vacuum electrode,” connected to 

body will h P n eS ; , St r 0ngly that ‘he surface of the patient’s 
Strode Wh , r:i d by 8 lew of contact with the 

by a metal ban'll ! ,1 " f >atlcnt hu connected to the same pole 

illuminated if held in Ihe hand tl" CleC "'° lle wU1 1x1 3carcoly 
contact with some nart of n f operator and brought m 
from such . le P atien t’s body. The currents 

and superficial lesi’on’' "\viu! °tf y f° r th ® treatmcnt of local 
Tube hold in the haml „f ,i best mac >>mes a Geissler 

within a radius of four or live feTf gl ° W Whc " br0Uftht 

one o, the terminals of the ^7“ l h 
• See •• p™ a o • * W 1 no Tesla Currents 

** 1 Wud °-Static Effects.” i„ chanler on » r 

1 on High-frequency .Mod aliiie> " 
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should be of sufficient volume to produce X-Rays capable of 
giving a clear fluoroscopic picture of the thorax, shoulder-joint, 
etc., and of giving a satisfactory skiagraphic negative of the 
bones of the hand in one second or less, when the machine is 
drawing not more than 500 watts from the mains. 

The exact details of construction necessary for the production 
of an apparatus having the above ideal characteristics can }>e 
determined by experiment only, and the writer’s efForts in this 
direction were but partially successful until about two vears 
ago, when he was fortunate enough to discover a combination 
producing results of the above character. The fortuitous cir¬ 
cumstances which led to these results, while in some degree 
accidental, were mainly brought about through an exhaustive 
comparative study of the various types of High-frequency 
Apparatus that had been produced up to that time, including 
the writer’s earlier models. For a long time it seemed to be 
impossible to produce currents which should be equally satis¬ 
factory for therapeutic use and X-Ray purposes. The Kin- 
raide Coil produced X-Rays of great power and penetration, but 
has been shown to be impractical for therapeutic use: the 
writer’s earlier apparatus, on the other hand, while seemingly 
ideal as a generator of Therapeutic High-frequency Currents 
was decidedly inferior to the Kinraide Coil for X-Ray work. 
The successful production of one of these requirements seemed 
possible only by sacrificing the second end in view: indeed, the 
two seemed incompatible. There is reason to believe that 
other investigators reached the same conclusion. For example, 
the “Jackson Coil,” invented jointly by Mr. Kinraide and Mr. 
Howard Jackson, which was an ideal instrument for High-fre¬ 
quency Therapeutics was frankly avowed by its manufacturers 
to be unsatisfactory as a generator of X-Rays, for other than 
therapeutic purposes. This coil, which is no longer manufac¬ 
tured, embodied a number of new and unique features which 
are worthy of a brief description. The High-frequency Trans¬ 
formers are of the “Kinraide type,” but the secondary spirals 
contain fewer turns of wire, and the ratio of voltage between 
the primary and secondary circuits is much smaller than in the 
Kinraide Coil. In the latter the high potential is obtained 
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almost entirely through the transforming action of the High, 
frequency Coils, while in the Jackson Apparatus the voltage is 
raised for the most part by the “step-up” transformer in the 
Low-frequency Circuit : the Jackson Condenser has but small 






l iG. 68.—Spark-gap of Jackson Coil. 

, f ,uon.lv H f CaP “ ity ° f that of the Kinmide Coil, and co.«- 

drc V T 5 ^ " 1UCh high<T fluency: as the charging 

p “ I? th ‘ T ° f fr ° m 30 ’° 00 to 40 > 000 volte, the am¬ 
p-rag. at the spark-gap is much less than in the Kinraule Coil- 
consequently much le<s hoot , , c ^inraiae Coil, 

device 'ir/iiT 4 18 evo ^ vc “d and water cooling 

.'•tees are unnecessary. The spark occurs between the edg« 


B c 

it" i ^ I< ’ 69 High-frequenev Spark-eap^ 

-1. Kin nude Coil (improved i n < \ g P ' 

, , P • B ‘ ( ' clone Coil. C, Jackson Coil. 

°t two horizontal bars of iron about • , 

section, and al>out one-half inch in V ° ng ’ Square ,n 

them may be varied by a micro,,,, IJ "‘ etcr: the 8»P between 
support the bars are each 
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to radiate the heat; if the edges of the bars become 
blunted or corroded, the latter may be withdrawn, and turned 
through an angle of 90 degrees, so as to bring a fresh edge into 
, „,4t ion. (Fig. 6S.) This spark-gap gives excellent results in the 
hickson Coil but it is not satisfactory when employed in a con- 
user circuit of low voltage, such as is used in the “Cyclone Coil” 
r example. (See Fig. 69.) In the latter instrument the spark 
," k es places between the parallel faces of iron disks about three- 
, 1;irter inches in diameter; these are mounted with radiating 


Fig. 70—The Author’s “Special Hercules’ Coil. 

wings, as in the Jackson Gap. The general appearance and eon- 
struction of the spark-gaps of the Kinraide ^oi, ) l <>n ' 
and Jackson Coil are shown in the illustration (I ig. *>* • u 
High-frequency Transformers of the Jackson Coil are on ue\ 
separate from’the rest of the apparatus and are supported »> 
an upright wooden mast which is eithci fixed to t u iac 
the cabinet, or mounted independently in an iron tripod as 
in Fig. 71, and the primaries of the High-frequency Coils are 
so arranged as to allow of one or both secondaries being u>et , 
so that the effects of a Tesla Coil or an Oudin Resonator may 
be obtained as desired. The greatest value of the Jackson 
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roil lies in its Ix-mitiful “Effure," which is full, of fi ne ^ 
sn,I free from fluctuation; while it may be controlld „ r CTa<Ju , 


Xu.. 71. Jackson Coil with * 0 , ,, 

1,h Separate Secondaries. 

at«J with the ur,t • 

wm, greatest nicetv k« 

' v »n adjustable Rheostat in " ,nicroraeter spark-gap, and 
‘d’Araonval effects" ^ ^"'-frequency Circuit. Heavy 

° ,ta,nt -*d from the Jackson Coil by 
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lifting the condenser discharge* from the TvAn Circuit* to a 
f. avv .spiral solenoid called the “Thermo-Faradic Coil,” which 
;ll produce as high as 3,000 milliamperes of current. 

In the easuing chapter the writer will describe his latest 
Hieh-frequency Coils, which conform to the list of requirements 
numerated in the proceeding pages. 
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CHAPTER VIII 

- hkjh-FHECJUEN' Y APPARATUS OF THE AMERICAN TYpf; 
Tesla- Thomson Coils 

The machines which the writer employs in his practice at the 
present time embody the most recent deductions from his 
clinical and experimental researches. They are of three different 
models, being denominated by their manufacturers as the 
“Hercules,” the ‘‘Ajax,” and the “Hercules Universal”; the 
first two are of the “ Tesla type” for use on alternating electric 
tight currents: the third or last being a direct or continuous cur¬ 
rent machine, although arranged to work equally well on an 
alternating supply. The term “ Universal ” is employed not 
only from the adaptability of the apparatus as regards exciting 
currents, but from t he fact that it combines in a single instrument 
a Ruhmkorff C oil, Resonator, and Tesla Coil. The details of the 
Hercules l mversal” will be discussed under a future heading 
'I the two alternating machines, the “Ajax” Coil is probably 

the standpoint of the general profession. 

construction and j ‘ i 1 * 1 -"'" T °f a vory eIab °rate and expensive 
iC < I ia I^1 P™f rily f ° r the Ueetro-lherapeulic 
in Fig. 72 . Fig. 7;' a . , the conventional type is shown 

known as the “Ajax special ” a “ <l more Pretentious type 

m so far as their trarwfn, „ lese two machines are identical 

t oils are concerned but ‘'‘ ,S ’ < f 0,ldcnscrs . spark-gaps and Tesla 
veniei.ee Of arrange,!,cm .. . b|)ecial ” model involves a con- 
'"'■ss, not found in its sin'ml'. ' a< ' < ' v 'ibility, and range of useful- 
‘ca'j solenoid producing nrm ** r'i "* ' l" ' P ‘ s Provided with a 
• amdic currents,” has a st er *! m " d Arsonva l” and “Thermo- 
1,s P'hnary current and * ' "'duetance for the graduation 
transformer for the "“S if desired, with a 

“ ght enrrents. Product.on of cautery and diagnostic 


loti 
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Kin. 72. -Tho Author's “ Ajax ('oil.” 

In the “Special Ajax” the 104 volt alternating current is 
passed through a conventional closed-circuit troTisjonticr, in which 
the potential is raised to about 10,000 volts. I he amount ol 
current delivered from the transformer is determined by the 
“stepped” inductance above-mentioned, which admits eit her one, 
two, or three and a half amperes to the primary coil; according 
to whether the plug on the end of the service* cord is attached to 


“ N " ,nm vN ^ m \im* vR.vren ,, r 

I'hc development of the “ Ajax “ Special and tl„, 
ss various details is the work of Mr. John If l> tr [ U 
„I,M. .'f Const ruction for tho 

the "Titer is indebted for many new id,*. , lml 'l'' 
- --' "tions employed in the production of his latest \c 

•tPpsratus. 
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MODERN AMERICAN HIGH-FREQUENCY APPARATUS 1 ()(, 

rirt uits. The condenser consists of a number of sections each 
of 'vhich contains five pairs of glass plates coated with tin-foil 
and firmly imbedded in a wax composition; this construction 
allows of the removal of a portion of the condenser in the rare 
,-vriil of one of the glass plates being shattered by rough handling 
of the machine during transportation, and, inasmuch as the 
machine will work satisfactorily on a condenser of less than its 
normal capacity, the damaged section may be shipped to the 
factory for repail's. The spark-yap is similar to that employed 
in the Cyclone coil , previously described (see Fig. 69), except 
tlmt the iron disks of the latter are replaced by brass pieces faced 
noth pure silver. The coil which the writer employs in his 
>! active at the present time, is provided with a spark-gap similar 
; n principle to the above, but of an improved construction, 
involving several new and important features; the movable 


o 

I 

o 


o 

2 

o 


o 

3 

o 






• 16 . 


74._“Theater Plug.” for varying current strength on “Cyclone and 

“Ajax Special Coils.” 

number is operated by a cam or eccentric , which varies the 
'park-gap from zero (or contact), to a maximum length o 'c 
millimeters, corresponding to a rotation of the < cun shaft t uc » 
an arc of 180 degrees. The hard-rubber adjusting knob is 
attached to the end of the cam-shaft which projects through u 
door of the cabinet, and is provided with a metal hand, or pom < , 
moving in front of a scale which indicates the leng \ 
spark-gap in millimeters and tenths of a millimeter. } » 

the knob to the extreme right, bringing the hand opposite t 
letters “1*. V.” on the scale, a gap of five millimeter is , 

which is too great a distance lor the cuiient to tKl ' c ’ ^ 

sequently no spark passes, and the apparatus ma\ 1 
to operate an ultra-riolet lamp which is connected to the 
denser circuit by means of suitable terminals. ( 1 ' 

The “ High-frequency ” or “ Tcsla-Thomson ’ Trans onn - 
ployed in the “Ajax" machine, consists of a primary comp s 
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„ f . small number of turns of eoma wire wound upon a 
1 Xut six inches in diamete, winch ,s slipped over the 
I,, of I In' secondary coil, which .s formed of a great many turns 
' extremely line silk insulated wire, closely wound upon a tube 
inches |„ diameter and about two feet m length. The 
•mmilar space between t he primary and secondary tubes contains 
number of layers of flexible mica and the High-frequency 
Transformer thus assembled, is permanently embedded in solid 
nv;.x in a suitable wooden box, the primary and secondary 
terminals being brought through the walls of the latter by rubber 
insulating bushings. The High-potential High-frequency Cur- 
;cnt is led from the “Tesla” secondary to a pair of insulated 
terminals surmounted by brass balls; a third terminal called 

the “dummy” is fixed on an in¬ 
sulated pillar midway between 
the two active terminals, and 
consists of a brass disk co¬ 
operating with a similar disk 

< 

on the end of a sliding rod in 

the left-hand terminal ; a sec- 

t —The Author’s New Graduated ond sliding rod in the right- 

Spark-pap, for Ajax Coils. , , . . , 

hand terminal ending in a 
>mall brass ball, its counterpart being fixed to the right- 
hand side of the "dummy. ’ \\ hen the machine is in operation, 

and tlu light-hand rod pushed into contact with the “ dummy . ” 
a biilliant pm pie Effluve ’ will be formed between the brass 
<h-U, whin the latter arc separated by a gap of three or four 

,n 7°? ; V he disks be in contact, and an air gap formed on the 
nun-land side of the “dummy,” between the two brass balls, 
the discharge will occur in the form of a flaming “Are," or pencil 

.h. 1 ' . w nsi s ul "'I’le terminals to produce various 

' i ' 11 ^laraeter of tiie secondary' current will- Ik* 

considered in detail i„ a later chapter 

d'lie -Herades, ” shown in Fig. 76, closely resembles the 

excel it ih * U a U> ; l,,ct,ical construction is concerned, 

t ionarv on! tT 7 ^ ^ of a sta- 

7 • , lhc f ° mer ’ sho " n in F «* 77, consists of a brass 

bsk mounted on the end of the shaft of a small alternating 
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n ,otor. being insulated from the latter by a heavy fiber bashing. 
l'l u > periphery of the disk is divided into rectangular teeth, one- 
| u df inch in width, by slots of the same width and depth; the 
thickness of the disk is about one-eighth inch. The cun-ent 
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Fig. 76.—The Authors ' Hercules * High-frequent Apparatus. 

from the condenser Ls admitted to the disk by means of a graphite 
lyru.'h, which presses against a graphite button held in a cu{>- 
shaped depression in the exact center of a rotating disk, 
spark-gap Ls formed between the upix*r edge of the disk and a 
brass ball on the end of a vertical rod, which projects through 
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high-frequency currents 

a threaded bushing in the top of the cabinet and terminates in a 
hard-rubber adjusting knob. The writer has recently improved 
his rotary gap by substituting for the threaded ball-tipped rod 
a disk of nickel or silver mounted eccentrically upon the l 0Wer 
end of a vertical rod, mounted not in the plane of the disk but 
about one inch in front of it. The spark, instead of following a 
vertical path between the upper edge of the revolving disk and 
the lowest point of the brass ball, traverses a horizontal nan 
between the outer surfaces of the revolving teeth and the inner 
edge of the silver disk; the latter is somewhat rounded on its 
edges, and is about three-fourths inch in diameter and one 
fourth inch in thickness; it is attached to the rod by means of a 

threaded hole midway between its 
center and periphery. The rod 
turns by means of a knob, as in 
the former model, but its bushing 
is not threaded, and brass collars 
fixed to the rod above and Mow 
the bushing prevent all motion of 

the silver disk except in a horizon- 




T\ 


cd 


, I0 ' ;7 &S-SpXVp mpr0ved *? plane - A pointer attached to 

". Motor, b, Slotted Disk f rll( ' 1>r ass rod just below the rubber 

Mo Phi ji 1 t b ’ m0ves in front of a curved 
Eccentrically. ‘ * " ,nred scale and indicates the length of 

connection with the - a • ^ ap * n tbe man ner described in 

just described does not TrL "T *' The rotary ^-gap 
types of High-frequencv \ .**! ° opcrate satisfactorily on all 

to the particular voltaie PPaiaUls ’ but lt 18 peculiarly adapted 

*7 .. , ar- By ." ™- 

produce a peculiar effect on th n- t ' liachmc ‘ U appears to 
renders the latter more effioi Tc Hlgh ‘ frec luen C y Current which 
Ibis action will 1^ disciKs^/ 1 OI (1 rta * n therapeutic purposes. 

The frequency of the “Hercule^ fully , ! n an erLsuin g chapter, 
that of the “Ajax " as ! ? u^chine is slightly less than 

the latter machine. The ca P acit 3 r is greater than 


machine. Tho „ u is greater than m 

Hercules” is distinctly highe^th^ ^ Teda current in the 

—... .. 


and the 
mains. 
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The perfect manner in which the heal i* dispomtl by the Rotary 
>l*rk-gap makes it |M>ssible to operate the “Hercules” machine 
continuously for hours without danger,‘or loss of efficiency. 
The Hercules” lx>w-frcqucncy Transformer, while similar in 
action to that of the ‘Ajax is of a more complicated and 
\pensive construction. Aside from the points alxwe enumer¬ 
ated. the 44 Hercules” coil differs from the “Ajax Special” solely 
m its more elaborate ami expensive cabinet and mountings. 













CHAPTER IX 
.urRICAN HIGH-FREQCEWCY apparatus, for “direct 

MODERN AMERICAN CURRENT “ USE 

AUvv physicians who prefer to employ the "Tesla-Thonum” 

" J [^h-freqnency Apparatus have been handicapped by 
i„.ir inability to obtain an alternating current service. In the ecn- 
trd p 0rt ioiis of large cities and in occasional small ones, the 
direct or continuous current is the only source of supply. This 
is especially true in England and on the Continent. The first 
attempt to devise a means to adapt Tesla Apparatus to direct 
‘currents was made in connection with the original “ Knott High- 
frequency Coil.*’ and involved the use of a slate wheel bearing 
metal segments revolving against carbon brushes, and acting as 
a commutator which changed the direct current to an interrupted 
alternation current: but the slate wheel rapidly wore out, the 
brushes required frequent adjustment, and the device was ex¬ 
tremely noisy and cumbersome. * Despite these facts, the writer 
employed a break-wheel of this type for several years, all of his 
clinical work at the Boston Dispensary being carried out by 
means of such an apparatus. When the “ Strong-0 vington 
machine was placed upon the market, it became evident that 
some other means must be found for alternating the direct 
current, and, after some experiments, it was decided to adopt 
what js known as a ‘ rotary converter.” This apparatus (see 
' S) is a - shunt-wound ’ direct current motor, with the 
matin <. tapped at two diametrically opposite points connected 
\ c-ti\tl\ to two insulated u collector rings,” which are 
th-ir ' mount(< ^ on en d of the armature shaft opposite to 
as-ain^t f 1 CailiCS the commut ator. Two carbon brushes bear 
aCL, Ving rings ' anfl from these brushes a true 

^nfZr“i may be “Stained — the number of cycles per 
< ponding to the number of revolutions of the arms- 

114 
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tun; during the same interval of time tv, n 

alt,muting current is usually about four-fifths tha't'ofX ^ 

.fin-cl current and it is therefore nectZ 
hi,!,,.,- rs.io of transfer,nation in the step-up traZformet in 
order tha the condenser may Ire charged at the same potentW 
: ,S When the machine * operated on the ordinary alternating 
incandescent light current. In the larger types of rotary con 
vectors it IS possible to obtain an alternating current identical 
i„ voltage with the direct current which excites the converter- 
I his is accomplished by the use of a second set of armature 
windings, insulated from the direct current circuit: and the 
instrument becomes in reality a “Motor Dynamo” or “Motor- 



I ig. 7S. —Rotary Converter, Excited by a 110 Volt Direct Current, and 
Generating an Alternating Current of 80 Volts. 

Generator.” This construction greatly increases the expense of 
the converter, and, unless the High-frequency Coil is to be used 
on both direct and alternating currents, it will be simpler to 
adapt the transformer for the lower voltage of the ordinary t\pe 
<>f rotary converter. 

Physicians whose knowledge of High-frequency C urrents ha> 
been derived from European textbooks will be familial onh 
"'ith forms of apparatus in which the Ruhmkorff coil is employ ul, 
s 'Jeh as have been described in a preceding chaptei. A nuinbu 
of American manufacturers have introduced outfits of tin aho\t 
type, some of which are equal if not superior to the pioduction; 
of the best European makers. Examples of this t\ju ot appai 
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lift - „ 

are shown in Figs. 7!) and 82. The Ruhmkorff coils in the 
* L „f similar construction, being enclosed .n a cherry or 
mahogany law filled with a jelly-like insulating medium. Coils 
of'this construction, all things being considered, are less liable to 
injury or breakdown than those of the conventional type i 
which the secondary is protected by a thin sheet of hard lubbei 
The two coils above-mentioned are provided with large 


ge mica 


Fig. 79.—“ Scheidd- Western»» n •, , _ 

1 lor Exciting High-frequency Apparatus. 

condensers of variable 

beneath the coil. Wh Ca{Mclt ^ counted in a compartment 
¥&’ interrupter as in V’ U a ‘ WehneU” or “ Electro- 

frequency Apparatus arrange f ( "’ hleh shows a Kukmkorff High- 
bght current), the nhn,, * 01 use °Rthe alternating electric 

eluded in the circuit• in t , nKnt ‘ 0nec ^ mica condenser is not in- 
ever (adapted for use wit li 11 ^ rigernei:it shown in Fig. 79, how- 
a niercury jet or turhir “^ct current) in connection with 

1,1 * < n upter, the condenser must l>e 
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emploved. the "resonator#’' 
in the above outfits an' of 
l he conventional European 
type, and their action and 
adjustment are similar to 
■ hose previously described. 

In Fiir. S 1 a slightly differ¬ 
ent tyjH' of High-frequency 
\ >jiaratus is shown, which 
omhines the resonance prin- 
, if>le of Oudin with the in¬ 
ductive action of the Tesla- 
T son Coil: it is called an 
Inducto-Resonator," and, in 
•lie opinion of the writer, 
possesses some advantages 
over the conventional "Oudin 
Resonator.” 

In Fig. 82, is shown an 

Vmerican High-frequency,, „„ . . , ... „ 

_ ® 1 1-iG. SO. —“Scheidel- Western 


117 


it. 


High- 


frequency Apparatus, for I'so with 
Coil Shown in Fig. 79. 


out tit which, while employ¬ 
ing the regular Oud in¬ 
ti'Arson ml system shows many radical departures from the 
customary arrangement of the parts in the European appa¬ 
ratus. The resonator and solenoid 
are both enclosed and mounted 
horizontally above the Rvhmkorff 
Coil, which is embedded as those 
above described. The inter¬ 
rupter, which is of the electrolytic 
type, is enclosed in a cabinet 
on the side of which is a large 
rheostat for varying the primary 
current. 

This apparatus is said to work 
well on either direct or alter- 


Fio. 81.—•* inducto-resonator," In- nating circuits and possesses a 
waiving Induction, as well as . 1 . , . ' • ft,,.* 

Resonance. marked advantage in tluit t lit 
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|j£ HIGH-FREQUENCY Ct It rents ~ ; 

Ruhmkorff and High-frequency Coils are combined in a singe 

1 During the past few years a number of High-frequency Ma¬ 
chines have been placed upon the market, which combine a 


F, °* 82 High-frequency Apparatus. 

Ruhmkorff coil with -i Uu r u f. 

“Tesla-Thomson” type! T , " ' ''‘ <,U( ‘ nc - v Transformer of the 
bination differ in i min,h>- e ‘ ln ' Ilts Produced by this com- 
a typical Tesla apparatus r" 

example), nor arc they simil ar in chl^ ioZreZ^i 
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sin Owhn n'sonator: they are, however, suitable for therapeutic 
use in practically the same manner ami for the same conditions 
as the currents above-mentioned. A well-known example of 
this class of apparatus in the so-called “ Cole Coil,” shown in 


Fig. S3.—The ‘ Cole Coil.” for X-Ray and Hi-h-frequenoy Generation. 

lig. 83; the general design and arrangement of pan* i tin 
work of Dr. Lewis Gregory Cole, of New ^ork (it}. 
High-frequency Coil is a modification of I ifford s lHpirstatic 
Transformerwith its primary windings altered so as to adapt 
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it for use with a Ruhmkorff Coil. The latter coil is mounted in a 
glass case, surmounting a square wooden cabinet containing the 
electrolytic interrupter. An ammeter is permanently fixed to the 
front of the cabinet and indicates the amount of current passing 
through the primary circuit. By means of a pulley, operated 
by a handle at the side of the glass case, the connection is made 
between the Ruhmkorff secondary and the Piffard High-fre¬ 
quency coil, which is mounted in the manner shown in the illus¬ 
tration. Multiple spark-gaps are provided for X-Ray purposes 
and when equipped for use on the alternating current a “ Villard 
Valve ” and “Oscilloscope” are included in the outfit. In addi¬ 
tion to the two Leyden Jars belonging to the Hyperstatic, there is 
a small accessory jar for use with the “ Piffard Ultra-violet lamp ” 
The frequency of the currents from the Hyperstatic is about the 
same as when a Static machine is used to charge the condensers 
A convenient feature of this outfit is the use of steel tapes to 
connect the coil with the X-Ray tube, or electrodes; when not in 

use, these tapes are automatically coded up like pocket tape- 
measures. 1 

de!!ZVT ratUS in ma,,y ways similar the one just 
rupt r rhctpu T °l * Coil with its inter¬ 
former of " ith a ^-frequency Trans- 

is considerably larger andTf .n ^ laMer C ° U ’ howevBr ’ 
static”- and nf neater power than the “ Hyper- 

of its ,0Wer 'ho capacity 

paratus. The imnort m. r T f ° 1 "' tllnes that of Ap- 

interrupter, which is on ° f thlS outfit its mechanical 

breaking the “ f ‘"' 

pmt of the cabinet is m Ruhmkorff coil. In the lower 

and diagnostic light .... U a >mad transformer for cauterv. 

. t o *• post's. 

horfj-Tesla" ty^X'theZ! ^n'T Ust of outfits of the “Ruhm- 
ously alluded to (see Fee s~i “" H( 'rcules Universal,” previ- 
11 ' vo °den box containing 0 1 11 ^ le * OWer part of the cabinet 

embedded, which is wound «, Ve ' inch Ruhmkorff coil, suitably 
*7 ^fXiomUy high ampera^ *7° f oduce secondary currents 
le C011 *s an improved elertlo . he s&me compartment with 

tr ° hjtlc interrupter, recently invented 
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normally, the Ruhmkorff Secondary Terminals are connected to 





Tesla 

Coil. 



o 


© _ ® 


Spark — Gan 


• • 
• I 



Condenser 


h Ruhmkor ff 
Coi l. 




Fig. 84.—The “Hercules Universal” the Author’s latest Apparatus for 
Obtaining both “Ruhmkorff” and True “Tesla” Currents, from either 
Direct or Alternating Service. 

the Iligh-frequency Circuit; when it is necessary to employ the 
Ruhmkorff current directly (as in the excitation of X-Ray tubes, 
for example), the two insulated knobs at either side of the 
central panel are pulled out, like the “Stops of an organ, 
exposing the binding posts of the secondary circuit and simul¬ 
taneously breaking the connection between the latter and the 
High-frequency Apparatus. The writer believes his apparatus 
to be unique in that a multiple-plate condenser and short spaik- 
gap are substituted for the Leyden Jars and long, high-resistance 
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gap employed in all other forms of “Ruhmkorfi High-frequency 
Apparatus.” 

When operated on the alternating current the electrolytic 
interrupter may be dispensed with (a suitable short-circuiting 
switch being provided for the purpose), and it would then be 
difficult to distinguish between the High-frequency currents and 
a true Tcsla-Thomson current from an apparatus with a closed- 


M 


JR 


iiiuinin imiir 


I. — General C F ^ lu ‘ pr °' ed EIectroI ytic Internjpter. 
a, Porcelain Tube- Tl a Tr^' Anode. 

kee P s the jK)f nt WVF'fr*' c. Metallic Mercury which 

groove of tke serew-tUad. " 1 ^^^ »>>’ «<>" i n « around the spiral 

circuit transformer. Even 

with the interrupter in * '* °l x ‘ Iate d on a direct current, 

f-m the ‘ h r Hi « h ; f —™y Currents 

those of its alternating nrotntv U< p,actlca,1 3' identical with 
lubes in skiagrapliic work* • 1 1 for exciting Crooke’s 

( urrent is available for the l> Secori d<iry Ruhmkorff 

decidedly superior even to thoL^ 11 ! 1 ^ an< *. as gives results 
( urrent High-frequency \)>iMirat! U ’ ta,n ' ,J ' v ' f h an alternating 

1 <>r all therapeutic 
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purposes* including X-Ray therapy, the High-fre<iuency Cur- 
;vnts from the above machine are of equal value and are em- 
,| ( ) V cn 1 in the same manner as the currents from a standard 
• vjax” or “Hercules” Coil. 

()m' very great advantage of the “Hercules Universal” is that 
,, dispenses with the cumbrous and costly “Rotary Converter”; 
i, m; iv also be commended from the fact that it may be operated, 

H desired, on either an alternating, or a direct current. For 
t l 10se w ho are desirous of comparing the action and therapeutic 
value of High-frequency Currents of the “ Tesla-Thomson ” 
tV p C w ith those of Gudin , or d’Arsonval, the above outfit is 
•specially useful, as it readily admits of the use of separate 
solenoids and resonators, which may be used alternately with 
the Tesla Coil by the employment of the two “organ stops,” 
above described. 

This apparatus, which will be placed upon the market within 
the next few months is the product of several years research and 
experiment on the part of the author, who formerly believed 
it to be practically impossible to produce from a Ruhmkorfj 
outfit High-frequency Currents of the same general character 
as those obtained from a typical Tesla-Thomson Coil, excited 

from an aUernatiyg current transformer. . , 

The final solution of the problem was obtained through the 
use of a Tesla-Thomson coil of a peculiar and unique winding, 
in connection with an especial form of spark-gap, and a 
korff Coil giving secondary currents of high amperage. 







CHAPTER X 


\N\ LYSIS AND COMPARISON OF HIGH-FREQUENCY CURRENTS 
FROM DIFFERENT FORMS OF APPARATUS 

In order to obtain an intelligent idea of the physiological and 
therapeutic action of a given type of High-frequency Current, 
it is necessary to accurately analyze the method by which the 
current is generated, and to study it from a physical and mathe¬ 
matical standpoint. The “Graphic Method/’ previously ex¬ 
plained, will be found of great assistance to a clear comprehen¬ 
sion of the difference between the currents generated by the 
various types of apparatus which have been described in the 
preceding chapters. 

1 lie factors which determine the qualities of a High-frequencv 
Current are as follows: 

(a) Capacity of the Condensers. 

(M Potential or Voltage of the Charging Current. 

(c) Rate of Charge, or the number of Primary Discharges per 
second. 

id) Inductance of the Discharging Circuit, depending upon 
ie size of wire, and the diameter and number of turns in the 
oolenoid, or Primary Tesla Coil. 

if) 1 he length of the Spark-gap and the nature of its Terminals 
and the rap,,hty wtth winch these Terminals conduct awav the 
heat generated at each Primary discharge 

to/J ^'rr; and ^ u. a nd 

pared with th' ‘ Resonator, or Secondary Tesla Coil, as com- 
' tme the fr Kr ° lrnS ° f the Solenoid or Tesla Primary. 

carmcitv of t/eTT' * OTWnt b P"y a function of the 
to a large ' ' ,w r ' l,s Physical characteristics arc affected 

regTi, s U ett , y H / rapidity " ith which the condenser 

not” Z^Z D C^r te r ° f ,hC T 

example, the discharge from the writer’s “Hercules.” 
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Ajax*’ machine, forms a true arc, or electric flame, quite differ- 
,. nt from the snappy spark-like discharge of a High-frequency 
„1 excited by a static machine. (Fig. 86.) The discharge from 
.... Oudin resonator assumes an appearance midway between 

two extremes, being 
_ tortuous and branch- 
_ than the “Static” high 
[uency, yet lacking the 
^•uooth continuous outline 
the arc from a Tesla ap¬ 
paratus. In the latter 
• machine, the small ohmic 
■,, {stance of the spark-gap, 
and the large volume, or amperage of the charging current, com¬ 
bine to produce a practically continuous series of oscillations, as a 
second primary discharge occurs before the secondary oscillations 
which succeed the first initial discharge have entirely died out. 
This continuous current Is shown graphically by the curve “A 


Fig. 86. —The High-frequency Discharge. 
.4, “Tesla Arc.” B, “ Hyperstatic Spark.” 
C, “Oudin” Discharge. 


B 


\ W\fw> f \j W^ 


Fig. 87.—Graphic Tracings of High-frequency Currents. 

Current from Author's “Ajax Coil.” ff, “Hyperetatic Currcn . . 

Oudin Discharge. 

f ig. 87), which gives an approximate idea of the thai . 
the discharge from a Tesla coil. It is, in fact, a ruea ^ 

current oj High-jre({uency and High-potential, " e 
from a Resonator, or Static High-frequency Appara i > 
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OSC( l of groups of diminishing oscillations, separated hy periods 
during which no current passes. The low amperage of the static 
machine makes it impossible, for the condensers to recharge with 
any degree of rapidity, and the intervals between the different 
sets of oscillations are necessarily much longer than the period 
occupied by each group of oscillations. This is graphically 
represented by the curve “B” (Fig. 87). The curve “C” 
Pig. 87) represents the discharge of an Oudin resonator operated 
by a Ruhmkorff coil. As the current from the latter has a 
relatively large volume, the condensers would be recharged very 
quickly, were it not for the fact that the spark-gap possesses a 
very high initial resistance, and a slight interval is necessary to 



-- w, v/uuin-a Arson vaj Currents. 

o~7 0 ' 1,le,lsers ,0 aC,|Uiro a su ®®iently high potential to 

overcome this resistance. 

nSjS TT,""' ,b. different „ v „ .neelvej in 

.. * * *” 

formation. I„ Figs. 88 an, I so ■ , Vanous ste P s of trans * 

tvpical d’Ar^,nrr<l \ . aio shown the.arrangement of a 

Apparatus. In Fig ! <hu™i I! ' an<i " f a Tes,a High-frequency 

different currents produced m"tl f^“ phlC rcpresentation s of the 

the d’Arwnml apparatus we “ . of ap P aratus - 111 

directional current of low volt * ait n ’ ,th a continuous uni- 

in the illustrating f™ I, ^cV"' 1 ' ,iSh a “™> derived 
■n other words, a Galvmtic cC" . TV* * U *’ 

aented hy the straight line “ ‘ " *™P hlcall .v repre- 

magnetic break shown in Fie *v ^ By " lea,LS of the 

_ t ’ h ‘ S cllm ‘nt is converted 
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mfKfM H cacu ureas oi uie circuit, A secondary Faradic, 



or Ruhmkorff current is therefore an Induced, Interrupted , Un 



c 



d 

o 'o 


10.000 V 10.000 V 
CO t 100.000 t 


200.000 V 
100.000 l 


l00V.60t 


iio. 89. — Arrangement for the Production of Tesla-Thomson Currents. 


symmetrical, Alternating current of relatively high voltage , and 
relatively low frequency and amperage. This current passes to 
the Leyden Jars, which discharge across the spark-gap “G.” If 
the outer coating of the jars be connected to two sponge-covered 
electrodes in contact with the human body, a “ Morton static- 
induced current” will pass through the patient. This current 
would be oscillatory, were it not for the high resistance oi the 
patient’s body, which damps the oscillations, practically obliter¬ 
ating all but the primary or initial impulses. An interrupted 
pulsatory current of relatively low frequency is thus produced 
as shown in “D” (Fig. 90). 

It the outer coatings of the Leyden Jars be connected b\ a 
coarse* wire coil or solenoid, a path of low resistance and large 
inductance is formed, through which the condenser disehaiges 


m a series of und; 
thus produced is cii- 

























Galvanic 

off 

"Continuous 
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■iphic Representations of the Various Currents Illustrate! 
Figs. 94 and 9o. 

- l’rin 
Static 
t inuuti 


*., no various Currents lllust 
•1 "0 1 • •> *' 1 K S - 94 and 95. 

Faradie'" r e < 4’!' ,lrn ,' OUM -' B - “Interrupted Galvanic” or “ 
duced. e, h-An^ivd'7nT' C r. or " Ruhmkorff " /). St 

. ndin. (See opposite page for cont in 
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R,ul relatively high am|)erago. It i s P o„mo * . , 

, 1il V r “ 15” (Fig. 90). presented by the 

\, V" b * R«l*lc tracing „f the discharge of an Oudin 

.. . « c,tcd '>• the so'enoid above mentioned. The cur 

„l is similar in frequency to the d'Arsonml Current, but its 
x.iltagi' much higher, and its amperage much lower 
The Testa Apparatus shown diagrammaticaUy in Fig. 89. is 
scited by a commercial alternating current of about loo volts 
, 1 a frequency of 00 cycles per second. It is graphically repre’ 
-nb'd by the curve “G.” (Fig. 90). It may be described as an 































































IHIGH-FREQUENCY Cl R RENTS 

alternating current of large amperage, low voltage and l, m 
freuuency. The alternations are symmetrical and the current 

is of sinusoidal type. ... 

Tj ie curve “ H ” represents the current induced in the secondary 

coil of the step-up transformer. It resembles the preceding 

current except that its voltage is much higher and its amperage 

proportionately lower. It is therefore' an alternating current 

of low amperage, low frequency and moderately high voltage. 


10.000 

KC0MO 






1, Curlr’T v° W r g , F , req " enCieS ° f DWeren ' A PP ara,US - 

• - jax ( oil Current. C , Hvperstatic Current. 

Th* * ** 

through Ttw. (,)dSS<S into tlie c °ndenser which discharges 

se ™ " ith th - 

from that «»Kt * i f ^ P e ^ thus produced differing only 

. “ a Ruhmk0r ff High-frc.uency Coil, in 

somewhat less U ' U< i P lact * ca dy continuous, and the voltage 

** described as an altm^'r graphicaU * v in curve ” and may 
erately hieh vn i f 1,1 m " current of great frequency, mod- 

- “g» 'ullage and relatively high amperage. ' 
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ANALYSIS OK Hllllt—FHEgOKNCY I'l U„ K NTS , 3 , 

The current from the secondary, or High-tension Teda Coil ls 
ef the same fluency as the current in the primary, but i s 
voltage is much higher and its amperage lower. It is rtmrcsent,. I 
graphically by the curve “J” (Fig. 90). 

In the above diagrams it has been necessary to employ differ¬ 
ent scales, as indicated, in order to show the curves within the 
limits of the available space. In some curves, as in that of the 
Static-Induced, different scales are employed for the oscillations, 
and for the spaces between the sets of oscillations. For example', 
if the scale employed in the case of the low-frequency alternating 
current shown in the curve “G,” were used in connection with 
the Tesla Current in the curve “J,” the abscissa line in the 
utter would have to be nearly one hundred feet long. 

The difference in the frequency of the High-potential Currents, 
obtained from different types of High-frequency Apparatus is 
illustrated by the curves shown in Fig. 90, page 130. 

A represents the discharge from a Kinraide Coil which is of 
the lowest frequency of any oscillatory apparatus on the market. 

B represents the current from one of the writer’s “Ajax” 
or “Hercules” machines, the frequency of which is very much 
higher than the preceding. 

represents the current from the Piffard hyperstatic 
transformer which lias perhaps the highest frequency of any 
therapeutic Tesla apparatus. 
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CHAPTER XI 

pm xoMENA AND PHYSICAL PROPERTIUS OF HIGH-FREQUENCY 
' CURRENTS 

Many of the apparently paradoxical effects produced by High- 
frequency Currents may be easily understood if we bear in mind 
the fundamental difference between the rapidly oscillating, and 
the ordinary continuous or Low-frequency Currents. In the 
latter, streams of electrons move through the conducting medium 
as water flows through a pipe; and, naturally, friction is de¬ 
veloped between the stationary and the moving particles. If 
the stream of electrons is of great volume and of sufficiently 
high voltage, it will produce intense heat in a metallic conductor 
and in case of a poor conductor, like the tissues of the human 
body, it will actually disintegrate the more delicate structures 
such as the nerve cells and fibers. Alternating currents of low 
frequency may be regarded as direct currents which are periodi- 
cally reversed ; during each alternation the individual electrons 
would travel hundreds of feet, or even miles before the cessa¬ 
tion of the impulse. In a High-frequency Current, however, 
" 11-11 P r °thiced from condensers of small capacity, the 

S™ 0 eaCh OSCUlation is S0 e *«y small that the indi- 
is rever'd/' * nlt a short distance before their direction 
tint tiw ! Udden and intense is their motion, however, 

atoms at t J noment ™ 1 ls communicated to other electrons in the 
TZt dLt 17 1 and these “ turn are shot out for 

trons and so on tV ‘ lnsn , llttln 8 ‘heir motions to still other elec- 
CWfa.“ °" . llr ° l f entire circuit. A High-frequency 

waves or vibrations ? ° lm ra<liant or vibratory energy, the 
circuit, while traQsmitted through the length of the 

forth in art smnJT eleCtr0DS ^ swing hack and 
explanation has bn,' amplltude hke minute pendula. This 
bCe “ g,ven ’ n « previous chapter in order to 

132 
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*l'» w how , ,he "'Sli-fn-quoncy currents could apparently 
through glass, rubber and other non-conductors. H als, 
plains the immunity of the human body to currents of 


volume and high frequency, while instant death would result 
a current of the same voltage and amperage but of Low 
instead of High frequency. 


Another reason why lligh-frequency Currents are leas harmful 
is Iwause of the limited sensibility of the nerves, which respond 
only to impulses of comparatively low frequency. This will I* 
further discussed in the chapter on “Physiology.” 

The inductive resistance of a conductor increases with the 
frequency of a current. For this reason coils or loops of wire 
having little or no resistance for direct or Low-frequency Cur¬ 
rents would oppose the passage of currents of great frequency 
almost to the same extent as a mass of non-conducting material. 
The effects of inductance are therefore the most characteristic 
and interesting of the physical properties of High-frequency 
( 'urrents. 

The phenomena of High-frequency Currents are usually con¬ 
sidered under the following headings: 

i .l) Phenomena due to Induction. 

\B) Electro-Static Phenomena. 

U ’) Electro-Dynamic Phenomena. 

{!)) Phenomena of Resonance. 


(A) 

Phenomena oj Induction 


As has been stated, the inductive action of a current increases 
"• ilh its frequency. For example, a current of one ampere and 
a frequency of five hundred thousand produces the same induc- 
tb’e effect in a single turn of wire, that a current ol one hundred 
■unpores and a frequency of fifty would produce in one hundred 
Inins of the same wire. ( Denoyes .) 

Hie inductive action of High-frequency Currents is best 
''‘died by the use of a current of the d'Arsonval type, but the 
* ( ondary current from a Tesla Coil will produce practically the 
'niie results. If an ordinary incandescent lamp bull) be con- 



134 


lU'ctcd 

to t lie 


ni(;H-«'«W l KNrY CURRENTS 

ich of heavy copper wire, connected 


* 1 1 w , * wo suit's of an ai\ 

° nnina I s „f a fArmmml sole.. ., the lamp will I*. 

. l0 full incandescence, although the ohmic resistance of 

Droue.m ^|j e copper arch is less than 

one one-thousandth of an ohm. 
(Set' Mg. 91.) If the lamp be 
connected to two adjacent 
turns of a d’Arsonval solenoid, 
it will be illuminated in a sim¬ 
ilar manner. 

If a lamp be connected to 
two metal electrodes and held 
between two persons, each of 
whom is connected to a ter¬ 
minal of the solenoid, the 

Fit;. 91 .—Lamp ( L ), Lighted by the l&mp will be brought to in- 
C’nrreiit “Backed IV’ bytheimpe- candescence bv the current 

dance of the Heavy (opj)er Arch (A), t - UI1CUI 

Attached to the ‘d’Arsonval Sole- passing through their bodies, 
noid (*S). rpi . , . . i. 

Ihe experiment also illus¬ 
trates the dynamic properties of a High-frequency Current, 
and the ease with which they travel through conductors of high 
resistance. It a large insulated copper wire be wound into the 
t '- m of a ring or hoop three feet in diameter, and containing 



JUL 


tinned l.y three Currents Induced in Closed Circuits 

> - ) standing inside of Large Solenoid (S). 

frequency ArjrmJh!“‘"l thB hoo|> ,J0 to High- 

<( is produced in its vicinity. If the 
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. <***""'! inAle thk ring, holding * h» h»nd — 

. i ' l, " nin :‘ 1 '; 1 bv cw»!rinduc^TS 

rl<««l circuit, formed by the arm* and body of the opera,* 

If » l;ir K c Wlr " ** conduct, ' d *v«a»l times around the side, of ' 
r 'T,’ aml « alxive, the experiment may I* 

I,«-donned by several persons forming a circuit in the center of 
fix' room, small lamps being held between them (see Fig c,o 
If <I< sired, Geissler Tubes may lx* substituted for the lamp- in 
the above experiment. 

(B) 

L led ro-Stnt ic Phenomena 

If the terminal of a Tesla Apparatus or an Gudin Resonator 
b, connected to the body of a patient, by means of an insulating 
(inducting cord and a metal hand electrode, a powerful rapidly 
alternating electro-static field will 1 m.* formed extending to a 



1 i<;. t)3. Ceissler Tube Illuminated on the “Electrical Aura °r •N ibratory 
lield” Surrounding a Patient, (P), Connected to a Terminal of a lesla 

Coil. 


.’oil 

distance of from two to ten feet, according to the strength and 
frequency -of the current. (Fig. 93.) A Geissler Tube held in the 
1'and of the operator will become brilliantly illuminated whm 
brought within the aura of electrical vibration, and st reams ot put - 
1'^' light may lx* seen radiat-ingfrom the fingorsof th<* patient u ben 
Iiis lice hand is extended toward any conducting l>od\. It is 
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J. { 0 HIGH-FREQUENCY CURRENTS 

„ot necessary that the patient should be insulated by means of a 
glass-legged platform as in the case with electricity from a static ' 
machine, inasmuch as the patients body is giving out electrical 
inbrat ion# rather than streams of electrified particles. If a glafJS 
bell-jar be placed over the patient’s arm, or if a plate of win¬ 
dow glass be laid upon his extended palm, sparks may be 
drawn by presenting a metal object to the outer surface of the 
glass, and Geissler Tubes may lx* excited from the transmitted 
vibratory energy. If a metal plate of tin or zinc, cut into the 
form of a six-pointed star, be suspended from a cord and con- 


B 


FlGE *' lve fro , m the Points of a Skeleton Star Cut from 
.1 o, "Vj-om W ire and Enclosed in a Larger Circle of Brass Wire, 
of a TeslaCbif lrC 6 Bemg Attached Respectively to the Poles .4 and B 

nected to a terminal of a Tesla Coil, it will become brilliantly 
t unlimited, sending out long purple streams from its points and 
e ges. (lig. 94.) The experiment may be made still more 
brilliant b\ placing the star in the center of an insulated wire 

nn_, x uial feci in diameter, connected with the opposite ter¬ 
minal of the Tesla Coil. 

If two tinsel cords be stretched across the room, several feet 
apart, and each cord be connected to a terminal of a Tesla Coil. 

} will become surrounded with an aura of purple light of 
equa intensity throughout their entire length. A variation of 
.i >o\< i xpeiiment is to form a length of tinsel cord or fine 
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insiiialixl ,nagn,. w,r, mto the written letter, of a word or nam,. 
„ v pn-.ss.ug the wrre upon he adhesive surface of a platetfX 

«*•«* " ‘ ,h shoUaC Varmsh - B y opting the back of the rKs 


I-(C) 


Fig. 95.— Illuminated Sign, Formed by the Effluve Given off from the Fine 
\\ ire ( d) Arranged to Form the Word (6), Adhering to the Shellacked 
Surface of the Glass Plate («) A Sheet of Tin-foil Covers the Back 
of the Glass and is Connected to a Tesla Terminal by Means of the 
Copper Strip (c), the Opposite Terminal Being Connected to the “ Wire 
Word,” ( b ). 

with a sheet of tin-foil and connecting the latter with one terminal 
of the Tesla Coil, the wire or tinsel cord being attached to the 
other terminal, the word or name will appear in characters of 
purple light wiiich will be plainly visible in all parts of a large 
lecture hall. This experiment was first performed by Tesla in his 
lecture before the Royal Society of Engineers in 1891. (Fig. 95.) 


I l 

Hg. Terminals of the Author’s Apparatus Arranged to Show the “Arc 

Discharge. 

1 he discharge of a High-frequency Coil of the Tesla ty pc is 
conveniently studied by the writer’s triple terminals witli "liich 
:i *l of his machines are provided. (See Fig. 96.) The outside 
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high-frequency .tHKKNTS |L 

l3 * „ , „ n -, . ire connected respectively with the 

" rmin f'rU.Tb- . r '' is ™' M ,h * 

two poles ot tn iit ulatcd frolll the rest of the machine; a 

t,l is attached to its right-hand side which co- 
small hrar- ■ „ , ja ji on the end of a brass rod which 

operates wit i •> ' . „ A j, rass disk on the other side of the 

mv - faceTa similar disk on the end of a roil sliding in the 
Du !" 1 •with the halls and disk in contact the Tesla 

('■Twill lie short-circuited through the “ Dummy.” I 

If •, cap of several inches lx- made between the small balls by 
withdrawing the sliding rod “ 15,” the discharge will occur in the 

n 


2*0. 3C>0. 600. 

Primary CondenserDzscharde&. 
per Second. 

Fig. 97.—a. “Arc” Between Terminals of “ Ajax Coil,” b, c, d. Same Arc as 

iewed in a Tilting Mirror. 

' "d' <! im ’ nl •' v '^ e ^park-jrap. c, Moderate C’urrent. Medium Spark-gap. 
pVi-f .!"r F Cur ^ lT - Shorter Spark-gap. (Each or the Parallel Lines 
denser Dikhaige ° ni H ete ^^es of Oscillations, or one Complete Con- 

ioi-n 'if a characteristic High-frequency “Arc,” or curved pencil 

the fa ' \ n ’ • ^ Uit ^ * s actuaU y a flame may be seen from 
wax n 1 : 1 ! 11 out considerable heat, sufficient to melt a 
a stick of h M |' "V‘ lal * nc ^ les a b° v e it, anti capable of igniting 
between'thTo ^ ^ “ its !"*■ * also causes combustion 

the ^ousoS::;; 1 ihe r uallv in " rt *• 

continuous, the arc ii ! °r ° K formed - " hile apparently 
separate dischar^ Vi - 1 < * ons * sts °f a rapid succession of 
arc hi a tilting mirror !'.m* demonstrated by viewing the 
diverging knife o<lg ( ^- ? a .,?" ln ^ to form between upwardly 

U 1 be >c<*n as symmetrical groups 
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W1XB1CAL properties 


II II * wuirn too 

«, r arated by dark spaces as shown m VW <r nn 
s I’l-twet'll the arc in a single group repre^nl 
.willalions ..f each condenser discharge whih. „ , ndary 

-I'liees hetween the groups represent^the ' i,r8P llark 
original exciting current/and U ur U! *7. '7^ * tbc 

times per second (if a 00-cycle current be used)' tWl '" ty 

A Similar phenomenon of a more spectacular character is oh 
, ai „e.l by revolving .a long slender Geiger Tube „tJo 
.li-Wlv from a mrffl.1 slvtft i ^ 




■ 

'*s. — Appearance of Rapidly Revolving Narrow Geisder Tube Con¬ 
nected to Terminal of “ Ajax Coil.” 

-1, W ide Gap; Weak Current. B. Strong Current; Short Gap. 

< Ha (’oil. A beautiful wheel of light is thus formed as indicated 

i big. 98. 

by separating the small balls as far as possible and opening the 
>ark-gap, the discharge will occur in the form of a branching 
l^zag line of light. The writer has called this the “Pseudo- 
tatic Spark/’ inasmuch as it closely resembles the discharge of 
Holtz Machine except that the bright white portion next to the 
ositive pole in the static spark, occurs in the center of it> High- 
•<*<iuency counterpart- (Fig. 99.) This experiment is especially 
nlliant if performed with the writer's “Hercules” which has a 

(, buy spark-gap. The difference between the ‘Arc’ and the 

iSoudo-Static Spark ” is due to the fact that the secondary oscil- 
;it ions of each condenser discharge' are almost <ntii(l\ e anij 
suppressed in the production of the latter phenomenon, 
•umber of other interesting experiments ma\ b< P (I oiintx 
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With the arc discharge. The intense heat which it produces has 
already been mentioned. One way of demonstrating this 
property is to attach a fine iron wire to the sliding rod so that it 
projects' for about an inch toward the “Dummy;” adjust the 
rod so that an air gap of about one-half inch long is formed 
between the end of the wire and the ball on the middle post. 
Now. start the machine and almost instantly the wire will 
become incandescent and actually burn with brilliant scintilla¬ 
tions until the projecting portion is consumed or melted into a 
small iron ball. 

This experiment may be shown in a still more striking manner 
if the wire be held in a pair of pliers in the right hand of the 
operator, and the arc formed between the end of the wire and a 
key or other metal object held in the hand of a second person. 



The machine is started with the disks and balls widely separated 

and the current is drawn into the body of the operator bv 

'ringing a metal rod held in the left hand in contact with either 

erminal of the Tesh Coil. The are at the end of the wire should 

>( ' V ! Ty sho, t ’ ° therwi se the experiment will not succeed. The 

oonii' ga,) b ° ** Sh0rt ** poSsible in order to obtain a 

continuous series of oscillations. 

th,"Ilf ° f , S u ff ' VTitiUg pap,,r bc waved rapidly to and fro in 

lo a r y SePS ? ting thc sma " balb from one to too 
i -ties, ami then removed and examiner! win, „ .. . , 

the sheet will be seen studri^l^k magnifying glass, 

t ures miuh c_ .1 - 1 mnumerable minute punc- 

SXtr hOSe Pr0dUCed b >- «“ POf"‘ of themost 

Start the machine with the small k Q iio • 
disks separauvi by an air-gap of' ^ a " d the 
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PHENOMENA and physical properties 

discharge will then occur as an “ Effluve” or “ Brush/’ resembling 
cylinder of purple light with bulging sides. With a short 
spark-gap the effluve will be seen to consist of innumerable 
hair-like threads of purple light; with a long spark-gap the 
effluve is loss dense, and brilliant purple snake-like streamers will 
r: , ( |i:ite from the edges of the disks. 

This effluve consists of alternating streams of electrical par- 
I ides moving with enormous velocity and momentum. The 
intense sensory impression experienced when the effluve is em¬ 
ployed therapeutically results from the impact of the rapidly 
inning particles upon the surface of the body. So intense is 
I his molecular bombardment that actual blistering is produced 
if the treatment is continued more than ten minutes. 

By isolating or separating the two streams of the effluve so as 
to obtain the effect of the particles moving in one direction only, 
a fair idea may be obtained of the amount of mechanical energy 
which is liberated in this discharge. The writer discovered by 
accident that a smooth piece of perfectly flat cardboard placed in 
close contact with the surface of the disk “I) blocks most of 
the electrical particles which would be ordinarily shot out from 
the surface of the latter, while those emanating from “E 
plunge across the air-gap and expend their force upon the 
surface of the card. As a result the latter will be held as if glued 
to the disk “D,” and considerable power will lx* necessary to 
remove it until the machine is stopped when it will fall off b\ it> 
own weight. The experiment should be performed with the 
small halls “F” and “G” in contact, and the disks separated by 

a gap of from two to five inches. 

A peculiar characteristic of High-frequency Currents is their 
tendency to discharge into the air, as if each pole were an inde¬ 
pendent source of energy. The higher the frequency the more 
marked is this independence, and coils have been constituted in 
which the discharge showed no tendency to jump fiom oik 
terminal to the other even though the latter were in clo>i proxim 
ity. A Tesla coil may therefore lx regarded as two resonator’s, 
discharging or oscillating in unison but with opposite polarity. 
(Fig. 100.) 

1 he monopolar effluve is best studied with an Owhn Resonatoi 
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J<4 inoH nw^ 11 

' Tr<h (’„il which ha- one I.rminal «M«j witft tlj 
'” j ,f hollow four of tin-foil l.m.mal.n* in a pslK*] 
j, plan'll upon the l. nninal po-t an. I all ,« rt a nf - 

w4h». ..... ^ j 

o ar- only from the needle. a brilliant bouquel of purple atn a„» 3 

% • 

\ , . / 

. * • . * f 

' * \ r j <' 
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iA g fl 


i r i 

I it.. 100.—Resonator Di'charge from Terminal of Tesla Cofl. 

will shoot out from the latter, resembling a miniature volcanic 
eruption. The needle may be regarded as a source of vibrating 
• nerg>- which increases the motion of the electrons and atoms in 
air aU»ve the terminal and causes them to transmit or induce 
radiating ether waves, some of which we sense as heat and light. 

M 

Electnt-Dynamic Phenomena , ,’ljB 

] li « , ‘- fr «iuc.my Cumin r-l.an flow through a 

-intho^., r’.' «■* “ -ircuit . formed, 

type* \ ltl " '" lMnf the continuous ami low-frequency 

fr « « fleetrical comlciJrr, in 
w ill cause a Hnrl.-f u * tether insulatni or grounded, 

•‘■'Onator or Tenlu tT/miir , \ ( tx" "' “ " in ‘ < 0,uu ^ ti !‘g if to :i 

mentally in a rnm i , ' Ms ,MH y la* demonstrat'd ex|H‘ri- 

1 , > r -Mn„i,i,.. if . .. .. r 

'•^pended in j|„. a j r | ( 1 U| z *nc, several feet square, In? 

“"inecUxi to a termii.i.i "e a ,lo n-conduoting cord, ami 

Wir - .. ' . « 7V "« ''•>« by an ... 

' C> ' " rr " ,lt "ill How through .he latter 
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PHENOMENA AND PHYSICAL PKOPEHT1ES 14:J 

cvhi. H will be Of even greater strength than the current which 
< in a wire directly connecting the two terminals of the coil 
Tills effect may be understood by imagining each terminal of 
jlii* coil as the termination of a pijx* connected with an elevated 
reservoir full of water; the insulated capacity may lx* compared 
(,, a hag of thick cloth, the mouth of which is tied snugly around 
open end of the pipe connected with the reservoir. The 
win- connecting the plate to the terminal may lx* compared to 
(i,r extension pipe just mentioned which joins the “Terminal 
faucet ” to the bag. On turning on the faucet, the water will 
IH■ forced through the pipe into the bag, and when the latter is 
,, iMipletcly filled the water will begin to ooze through its pores, 
miming off its outer surface, and thereby establishing a con¬ 
tinuous flow of water through the connecting pipe. This is 
, \m-tly what occurs in the electrical experiment but the current 
nr stream consists of vibratory electrical energy instead of 
water. The larger the bag the greater the oozing surface, 
cnnsequently a greater volume of water would flow through the 
pipe. If a piece of thick cloth lx* stretched tightly over the 
open end of the pipe the oozing surface will lx* so small that 
practically no current will be established in the pipe. This b 
analogous to the condition of tlx* insulated wire in the al>ove 
1 xperiment. when the plate to which it is connected is reduce' 1 
to an extremely small size. If we imagine the distended l»a_ 
to lx? surrounded by super-heated dry air. tlx* analog} "*ll 
Income still more perfect inasmuch as the water which oozes 
through the cloth is instantly converted into steam, vhidi 
radiates in a cloud from all parts of the bag. This radiatiri- 
nebula is very similar to the vibrator}' aura or tie **aj 1 . 
alternating electro-static field given off by the insulated plate 
° r by tlx* Ixxly of a patient connected to a Umii ° 
t oil. (Se*t* Fig. 101.) .. . < 

lhat an electrical current of high voltage and com* 
anijx'rage actually flows through the wire connecting vj • 
lo the terminal may be demonstrated in a mini r ‘ lin : t€( i 
the wire be cut at its middle point, and the ‘ aclim . nt 
through a hot wire mil-ammeter the latter vw rtgL on n narv 
l!,| m one-tweniieill to onejialf an anqv r< - 
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descent lamp be substitute)! 

• 1 _ A A . 


144 

, ww( . r incandescent lamp no simstituted f, )r 

.. ..a ir ..„ ^ ^ 

,ut mm, wire similarly connected mil become white hot and 
riiav even be melted. AU of the above experiments demonstrate 
,he high amperage of the current. In order to demonstrate the 
.reat voltage of the current in the wire, different means must 
he employed from those list'd with continuous or Low-frequency 
Currents. Cp to the present time no satisfactory instrument 
for the measurement of the voltage of High-frequency Currents 
has been devised, but while we cannot measure it accurately 

it is easy to demonstrate that 
the current in the wire is of ex¬ 
tremely high potential. For ex¬ 
ample, a series of Geissler Tubes 
joined by short wires will be 
brilliantly illuminated when used 
as a bridge between the severed 
ends of the wire. An X-Ray 
tube may be excited in a similar 
manner, and if the two ends of 
the wire be brought within a 
few inches of each other the gap 
° will be bridged by the current 
Fl ?- 1 .°. 1 -~ Water fr om Reservoir 111 ^ le f° rm of a flaming arc. 
«;).’Tii‘ n IroJ n T.fomhoTpS? An0,her "». v °f demonstrating 

! ht ' VOlta f ,° f a current is ,0 

w ire to an Insulated Mel al Plate. 101111 a C,iain <>f a dozen per- 

number of Gemler Tubes ifT*’ t<>gether b - v an cf < ual 

Of the tube held l,v tl . 1 “ operator «™«P the free end 

himself with the T i * t* ” lai ! 111 c * lain ’ and then connect 

in h^ other hL tl T ° f , a b ' ld 

illuminated. A High-potentMCnrremfrnm att ^ 
the other hatul will * , 1,1 a st atic machine on 

the ground so that even the fi^tuR 0 ^* ° P<Tator s ,)od - v into 
if at all illuminat'd tIs; k cham ' vould be faintly 

wskSS 
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PHENOMENA AND PHYSICAL PROPERTIES 1 45 

Om* ^ the strangest properties of a High-frequency Current 
is the ease with which it apparently flows through sheets of 
irla.-s. hard rubber, or other non-conducting substances. If ;i 
sheet of plate glass of moderate thickness be placed in front of 
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Fit;. 102.—The Author’s Apparatus for Demonstrating the Electro-dynamic 

Phenomena of High-frequency Currents. 

1—By means of the Switch (s), the Current brought 1 J^/which^sup^ 

through the cord (a), may be sent to the Metal IF ( b /jq— t he 
norted upon the glass pillar (G), by way of either the Lamp U ) 

Milliameter (2')—or the Spark-gap (3 ). . rWrator takes 

II.—Device for showing the above Phenomena, in " (W\-n from the 

the place of the Metal Plate, and in which the Cu . of 

Tesla Terminal by the ball (T). passes through the Lamp mto »oa\ 
the (Operator bv way of Metal Hand-Elect rode {£•)- 

one of the Teshi Coil Terminals, and the base of an incandescent 
lamp with the metal shell held between the thumb and linger 
be brought close to the outer surface of the glass, a d u! ' " 1 
jumj) from it to the brass facet on the bottom of tin amp aru 
Passing through the filament into the operator’s body will eause 
the lamp to glow, although not with its full efficiency . ( ig. < -• 





































,1,,,,1-FRKyirBNCY current* 

. insert a plate of glass> n the gap formed l»v 
With the ais ^l ^ii’^ a|)out om .. hB lf inch. On starti„ K 
separating ■ t will pas s through the glass forming a 

Tifu “,'oJte of radiating sparks on each side of the plate. 
•nT ntendtv of the transmitted vibration w,II cause the glass 

t0 become gradually heated, thus increasing .ts eonduetlvity 
antl gradually contracting the area through which the discharge 
l ri ^ ( S ultimately the entire current will pass through a por¬ 
tion of the plate in a direct line between the balls and in several 
minutes the discharge will have actually melted the center of the 
ulass forming a minute channel or aperture with smooth sides and 
edges quite different from the puncture produced in a plate of 
glass by a powerful Leyden Jar discharge. Care should be taken 
in performing the above experiment as the unequal heating of 
the glass plate sometimes causes it to crack with almost ex¬ 
plosive violence. For this reason a piece of annealed window 
glass is perhaps better suited than the thick plate. 

By laying a sensitive photographic plate face upward on a 

metallic or conducting surface and placing one or more metal 

objects such as a key, scissors, etc., upon the sensitive film, a 

beautiful electric autograph of the articles may be obtained by 

conducting a High-frequency Current to them through a fine 

copper wire. The current should be allowed to flow for the 

t fiaction of a second; a quick throw of the switch in and 

on Hpv !° n ! act * M ' sufficient to produce a beautiful picture 

autoU,7 m f ’ 16 plate ' 1,1 Fig - 103 is shown a High-frequency 

prepared inti * ^ of ordina, - v artery forceps which was 
P ' ,arUi m the wnto ’s laboratory several years ago. 




(D) iS 

Resonance Effects 
The phenomena of elect nr-,u . 

hgh-frequency Current i n *so nance in connection with 

preceding chapter. tu ( . i la ' e . a * l( ‘ a< ^ v been discussed in a 

quency Discharge Drod.J./ ^ 111 ^ 1 osciUat ions in a iligh-fre- 

av ‘ n 8 the same frequency''T* ,a ^‘ ant energy in the ether 

1 Cy ° f v, bration. If these ether waves 
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i f i. Autouranh of a 1’nir of Artery Forceps I>aiil I P on ® Sensitive I l.itr 

lixciu.«l fS^ FmcSon of a Sceoml by a Tesla Current Flow.,* hrough 
a 1 me Wire. Ma<lc in the Author’s Laboratory in liMH. 
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impinge upon a coil of wire, having the .same rate of vibration or 
some °vcn multiple of that rat.', High-frequency Currents will 
be generated in the latter coil even though it be placed at a 
considerable distance from the origihal discharge. Some of the 
latest systems of wireless telegraphy are based upon the above 
principle. The resonator of Gudin has been already described, 
and illustrates the manner in which the voltage of a current may 
be increased by the action of electrical resonance. 
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CHAPTER XII 


the measurement of high-frequency currents 

:'hi. majority of physicians who employ High-frequency Cur- 
nts therapeutically, regard the Hot-wire Milliampere Meter as 
:i!1 accurate instrument for the measurement of “ Dosage.” (Fig. 
101 .) While this is t rue in t he case of the galvanic current, it does 
int hold good for currents of high frequency and many falla- 
•jous deductions have been made by those who assume that the 
ammeter is an absolute standard of measurement for High- 
frequency Currents. It is of great value relatively in thera¬ 
peutic work provided it is always employed in connection with 
• he same apparatus or with currents of similar frequency. In 
order to understand the inadequacy of the ammeter in the 
above connection, it is only necessary to remind the reader of the 
fact that any increase in the frequency of a current causes a 
corresponding increase in the amperage of the current which it 
induces in a Secondary Tesla Coil or Resonator. (See ( hapter 10, 
Section A.) 

Xo general rule for the determination ot the dosage of 
High-frequency Currents can be formulated until we ha\e 
experimentally determined the exact physiological effect pro¬ 
duced by the different frequencies, from the lowest Sinusoidal 
Current to the highest of the High-frequency Currents which 
can be obtained from apparatus of the Tesla-Thomson t>pe. 
Up to the present time the majority of the textbooks on electro¬ 
therapeutics have stated inferentially, if not didacticall\, t ut a 
given number of milliamperes would produce the same effect 
whether administered in the form of a Tesla or Oudin-d Arsor t 
Current and irrespective of the frequency of oscillation. 

The present writer, however, believes that tin amperage i. 
absolutely worthless as a standard of dosage unless taken m 
connection with the Frequency, Voltage and manner ot produc¬ 
tion of the High-frequency Currents in question. 



N-,1 


r>0 mGH-KRKQVBNTV rt’RKKVt?* 

. ,1, ..|,,p,cro»'Kl.rtr,vIM,vsinlogy.- the writ 

hl ','vn n^nling .1,- relation of Hu- lV ;l n, n,v to the phy* 
of .v^illatory current*, tor the treatment of 
renditions the lower ftvquencies are moat efficient, 
nh jl,. for ot [,ers the highest obtainable frequencies are desirable. 
In designing his latest type* of Therapeutic High-frequency 



-He, Win. M illenZT^™^^ 

Volume of Currem ' ' ,^ :is,ir ine the Intensity or 
°t Hmh-frequencv 

Apparatus the writer h * 

| A1 years of clinical ' 1 a frequency which, from hi? 

greatest value in l x ^' I ‘ !,len ^ research appears to 
0,1 itions which underlie nr r t,tatlm ‘ nt °f the pathological 
^ th, r »^ls. the writer luJ * V * U Vark ‘ tk * <* I« 

' iug depleted vitality . Ct ‘^ a cur rent especially active 
■" over couiing the cim^''"*??** vital resistance, a ' 

latory sluggishness which fasten, inf, 
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' V<1 ' ' t'HKENTS HI 

lion 1>v lowering nutrition and preventine tl„. •, . 

P l ' <1 ducts. An extended eLideratbn 'f T !'■ 
will be found ill an ensuing chapter. ,s su ^ Ject 

I or convenience and economy an ordinal , 
may be employed as an indicator of the approxh"it ^ ^ ^ 
„f a High-frequency Current, the intensity of the ill am .P er f8 c 
Mug proportional to the volume of electricity \VhT^hT 
•rire mil-ammeter should be a part of every complete Hirit 
fivqueney Equipment, the general practitioner, who desiresrio 
.l.iain an electrical outfit at a moderate cost, will find the lamn 
l,„lb a fairly efficient substitute for the more expensive meter 
\ convenient method of using this device is shown in Fie 105 ' 
It is called fhe Lamp Bulb Electrode and consists of an ordinary 



iu. lOo. Lamp Bulb Hand-Electrode. The Insulated Conducting Cord 
is At 1 ached to the Tesla Terminal by the Clip (b), and the Current Passes 
Ihrough the Lamp (d), and Thence to Patient t'ia the Metal Handle 'a). 


keyless lamp socket holding a sixteen-candle power bulb mounted 
upon a nickel-plated tube which is electrically connected through 
1)<‘ socket with one terminal of the lamp. Heavily insulated 
' inducting cord passes through the nickel tube to the other 
!,, nninal of the lamp socket. The other end of the cord is to be 
'■‘Minected to one of the terminals of the Tesla Coil, the patient 
bolding the metal tube in place of the hand electrode ordinarily 
' tnployed. The current from the machine passes through the 
■ :lIn P into the patient’s body bv way of the metal tube and the 
amperage of the current is indicated by the degree of light 
' ’“bted by the filament. If the lamp is fully illuminated, it 
b'dicates the passage of about five hundred milliamperes. If 
k' filament is bright red, about two hundred milliamperes is 
indicated; while a dull cherry red, faintly perceptible except 
111 a dark room, shows the passage of fifty milliamperes. 
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I1T0 „-rRW,:NrV r, KHKNTS 

-pi _. ritOT has constructed a photometric mil-ammeter on the 
principle which is fairly accurate. A lamp of the ordinary 
-(-notion attached to a small wooden base is covered with a 
,„ HH I „ f s heet metal so that no light can escape except through 
a small aperture in one side of the hood. A disk formed of 
superimposed sector of tinted gelatin revolves in front of the 
aperture, and Is so arranged as to gradually shut off the light, 
the built-up disk being divided into sections of forty-five degrees 
which gradually increase from a faint tint in the first section 
to almost complete opacity in the last or eighth section. This 

- _ is, of course, accomplished 

by cutting away portions 
of the superimposed films 
until a graduated series of 
sections of different thick¬ 
ness is produced. The 
lamp is placed in series 
with a hot-wire ammeter 
between a terminal of the 
coil and the body of the 

Fio. 10®.—The Author’s Photometric f atienfc - Tll( ‘ gelatin disk 
, . n „ MO-ammeter. is then turned until a sec- 

«on is reached which is suf- 
rffhcAiirture U): ReV ” 1VinS “ Frunl fiC ‘ eIltIy thi “ t0 show th <-' 

‘ U,V U1 77 atCd by the lam P ™thhT Thf ammeter'fcXL 
::::: ° f on th( . face of the 
106 ) The current is thenuLiucLru^ilT^L^L!* ^ ^ 
half the number of milliamperes in the first' r ' sho " s i ust om " 
disk is then turned until the aperture be- 'i* lie g<'iatin 

visible, the sector marked to correspond M e ,T “‘T* f “" tIy 
on untU a complete graduation of ,he Latin ^ ? 

It is advisable to place the device in i § . . d k LS obtainod - 
-Ivet-fdg^ aperture for the ^ * 

m an ordinary fluoroscope. The gelatin disk U .u- , - opening 
S” TOW •« *•- Uunp hoild may ti^h L^lnL 
X ” ° f adjUst,n< '" t fro, » without. The construe- 
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MKAM’HKJ.BNT or cvhhkst * 

lion >' f alM ’ ve dt ! vicc is 1,1 r, ' ttli, y a much simpler 
• H»» »'ouM appear from the description. The tinll X, 

flma lK * “btamed at a small cost from any deST" 
projection apparatus. The lamp bulb should be re J 
., 1 , 0,11 once in four weeks, otherwise the readings will become 

incorrect. 

There is no practical method by which the physician can 
measure the frequency of a current from a resonator or Tesla 
<’oil. An idea of the relative frequencies of two or more current* 
may be derived in the following manner. Connect the patient 
seated in an ordinary chair, to the terminal of a coil by means of 
a metal hand electrode; darken the room and gradually ap¬ 
proach the patient, holding toward him a medium-sized Geissler 








■ 107- — I'rofessor Flemming’s “ Direct-reading Cymometer.” (Marconi 

Wireless Telegraph Co.) 

tube or vacuum electrode; note the distance from the patient 
; which the tube first begins to glow. Repeat the experiment 
[] h l heother currents. The current having the highest frequency 
wiH cause the Geissler Tube to glow at a greater distance from 
'he patient than when the lower frequencies are employed. Of 
"urse the current strength should be the same in both cases. 

1 iuite recently Professor Flemming, the noted English authority 
m wireless telegraphy, has perfected ail instrument which he calls 
1 lirect-reading Cymometer,” for the measurement of I re- 
'' ucv. Inductance and Capacity. (Fig.107.) It may also be em¬ 
ployed to measure the frequency and wave-length ot the Hertzian 
1 waves employed in wireless telegraphy. 1 he ( ymonieter 
"usists essentially of a tubular condenser, the capacity of which 
I||,l y I ,f: varied by means of its telescopic construction and a coil 
hare copper wire, the inductance of which is always kept in 
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hjgh-fkkquen( rv 

relation to the condenser by means of a metal brush 
noves with the sliding tubes. The current to be tested 


resonance is obtained. This point is indicated by the sudden 
illumination of a Geissler Tube containing the rare gas “Neon,” 
the tube being in a shunt circuit with the Cymometer coil. By 
means of a scale and pointer the frequency may be directly read, 
and by means of certain mathematical formulae various other 
factors of the current may be indirectly calculated. 

Unfortunately the range of the instrument is extremely small 
so that a considerable number of Cymometers with different 
scales would be necessary for the investigation of the High- 
frequency Currents employed in therapeutics. 





CHAPTER XIII 

TECHXIC FOR THE THERAPFT'T , Tr> 

h.gh- frequ “^™ ATI0N ° F 

There are three distinct types of Ui«* e. 
employed in therapeutics at the present''time ^TofZZhT" 
its particular field of usefulness and distinctive m ! u ’“‘I 
application. First, the Current which“ £ 

,■ rived either from the conventional Solenoid, excited hv 
means of a Ruhmkorff Coil or from the primary circuit of a TeZ 
Transformer. Second, the Resonator Discharge which is uni 
polar and of high potential. Third, the Tesla-Thmmon High- 
frequency Current which is of high potential, great smoothness, 
and is applied by the use of bipolar methods. 

(1) D'Arsonval Currents. 

tulmic foi tin 1 application of solenoid currents may be 
considered under two headings: 

I*/. Direct Application , in which the current passes from the 
nninals of the solenoid to two metal or sponge-covered elec- 
!odes in contact with the body of the patient. 

-V. Unbred Methods, in which the patient is connected to one 
‘H'l of the solenoid while the other terminal is connected to an 
insulated metal plate (auto-condensation), or the patient is 
sui rounded with a large solenoid coil which induces High- 

hequency Currents in the tissues of the body. (Auto-conduc¬ 
tion.) 

1 °r the direct application of the d’Arsonval Current, two 
sponge-covered electrodes are employed, wet with salt solution, 
fh< v should bo at least three inches in diameter and are to ho 
<iil\ appliod to the skin on either side of the diseased ana. 

1 l»‘v are to bo kept in position during the entire treatment which, 
a rule, should not occupy more than fifteen minutes, (fig. 
ll)N ) This is called the “Stabile” method, and is employed in 
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.. . >'■■■• 

. ,.„I of deep-seated local diseases where it is desired to 

‘ l-TS eon.--.tion. Im* up s.a-i-, a.«l pro.. «*«* 

" hn- Hon and elimination of waste. If more than 500 3 

. . . 1,,. administered, there will be more or less heat 

»contact *«, «» 


Fig 108 —Direct Treatment by Current from d’Arsonval Solenoid ($), 
Applied to Patient, (P), Through Sponge-covered Electrodes (E). 

W here it is desirable to use more powerful currents, as, for 
example, in the treatment of the congestive stage of lobar 
pneumonia, the so-called “Labile” method should be employed. 

In the latter method the patient is connected to one end of 
the solenoid by a metal hand electrode or by a “ Lamp Electrode” 


■-'‘r 




- > *' 






—<( r 


SiW . J%! 


Fl<! 109 Auto-eondiiction Cage; Horizontal Form. 

:’rr The ° thcr “ * the 

Wilh salt solution which is slmdt I P °" ge ^ overed electrode wet 

the affected area for from five to fift " <0 " tmuou - sl .v moved over 

when both lungs are affected two' sm! In Pneuum.ua, 

’ ^mall sponge-covered oloc- 
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connected to the same terming may be employed in 

the large pad. H yea m 

I nr the treatment of constitutional conditions the <f 4 rmnvat 
, n( should be applied by the methods of auto-condensation 
r auto-conduction. In the latter, the current from the Leyden 


Fig. 110.—Piffard’s Improved Auto-Conduct ion Cage. \erticalFom 

fare U connected directly to the terminals of a large .solcrtoW m 
the for,,, ,,f a cage in which the patient stands. s.ts « r times 
according to the variety of cage which is empo>( . 
accompanying illustration (Figs, lttt and lltilau ' , . 

pics of the horizontal, vertical, and coUapstble aut.H 50 nduct.on 








































































HIGH-FREQUENCY currents 


15N . 

, iFifr ill) shows several smaller varieties for the 
mSni.'nl of the hand, arm or leg. According to the writer's 
■x P , riencc which agrees with that of the best authorities, treat- 




U k\ 


ffg 




Fig. Ill—Small Cages for Treatment of Arm, Leg, etc. 

mrnt hy tho methocl of auto-conduction has absolutely no 

at ' ant . agc <n< l au to-condensa tion, and requires cumbrous and 

.f pparatus for which the condenser couch may he 
satisfactorily substituted. ‘ i 

rhe principle involved in ‘he treatment by auto-condensation 


h Oo- 112. Condenser Couch. (Wlm ams . ) 

IliiS I AX v 1 a 

hydrauJic analogy. (Sc * Fig ’ with the aid of an 

T u ‘ patient is connected tn ' ~ # ’ ha . P ' 

° ° ne teiTOina l of the solenoid usually 
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THERA PET-TIC TEC,IV U 


I.V >*■-' '" , ,al h “ nd < ‘ l, ' < ' ,ro,jCT 'Vl.ich are mounter! on .V T 
„f the condenser couch. The latter j* an or l “ wood, - , ‘ 
hr having a thick leather-covered . ' " lary rMlln ‘ng 


ir , ;1 . (t i UK tmmiirowucn. 1 he latter Lsan nr.i;. 

chair having a thick leather-covered cushion. hJjF' TlT* 
, , plate of sheet zinc which is connected with the ot t' " •" ‘ 

■f the solenoid; The High-ftequency Current i h7"T 
.the natient and thenlnto , . i!c " w °uW 


It Hi- C" 

•f thc * ,Ienold - gi'feunrt-quency Currents which 
: illt o the pattent and the plate, even though the twocap^ 
,,-parately Tabulated and some distant 


• i f , , ’ enough the two capacities 

--parately insulated and some distat.ee apart J*™? 

W™*? !?T! ty indU< ‘ ,i ‘ > ' 1 "Weh takes 

- the * Dialectnc fonned by the cushion. 

\ mil-ammeter of the hot-wire type or a sixteen-candle power 


Fig. 113.—Piffard's “‘Cushion Spiral. 

; bulb should be placed in series with the patient and the 

iuimi of the solenoid. 

The conventional form of condenser couch Ls shown in fig. 1 !-• 
convenient and inexpensive substitute for the couch the 
‘'hion spiral and condenser chair designed b\ L)r. H. (r. I iffor 

1; ‘ i' shown in Fig. 113. 

i' identical in principle with the couch, except t a 
- ; -i of heavy copper wire replaces the plate of zinc. 

balls shown in the figure are used instead of 1 e co ” 

hand electrodes. If the physicUn does not posses a -» ‘ 

• resonator equipment, the above chair may °V^ ^ 

- of the little apparatus shown m * JoIenoid( in 

1! »vention of J'ifiard. and consists of a ffi -1 an&rk- 

f ' ,(I ‘bination with two Leyden Jars and an adju.- V 
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„ nnv used either with a coil or static machine The 
“I" K ri •mto-eon.lensati.u, are of value in all di*.**, 
liminhlicd metaholism. impaired circulation, .l. pl ete d 
Lplvnui di nervous energy, and the uric 

acid diathesis. Daily treat¬ 
ments of ten minutes each 
should be given, as long sit¬ 
tings are apt to cause lassi¬ 
tude. 

Several years ago an ap¬ 
paratus of the Tesla type 
was placed upon the mar¬ 
ket, which contained a flat 
spiral of heavy wire from 
which a new variety of 
m High-frequency Current was 
supposed to be produced. 
This modality has been quite 
extensively employed under 

Fig. 114. — Piffard’s Condenser Chair. the name ° f “Thermo-Far- 

. . adic.” As a matter of fact 

it i> nothing more or less than a d’Arsonval Current of high 
amperage and the methods devised for its application are 
ntica with those described by d’Arsonval for the direct 
application of solenoid currents. 
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CHAPTER XIV 
THERAPEUTIC TECHNIC ( continued) 

The Resonator Discharge 

I'iiK T Arson,-al Current is adapted primarily to th„ . . 

f constitutional conditions. The current from -TnT 
.„„ator on the other hand owes its priticipal value to itsW?i 
, on diseases of a circumscribed or superficial character 
» is essential y monopolar and in the majority of instances fa 

: ■l"'d dlr, ' ctl - v t0 the affected area- It may. however be used 
v.-ily, in which case a complex effect is produced similar to 
obtained by the bipolar methods devised by the writer for 
:!■■ application of the Tesla Currents. In the present chapter 
I V the direct methods will lie discussed. They may be carried 
out equally well with a current derived from the conventional 
o Resonator, or from a single terminal of a High-frequency 
irams of the Tesla-Thomson type. 

I he local effects of the resonator discharge result not only 
Irom the action of the High-frequency Current itself, which 
increases the cellular and chemical activity of the superficial 
'issues, but from the bombardment of the surface of the body by 
! - ie rapidly moving ions which constitute the spark or effluve 
'charge, from the action of the ether waves generated by the 
^rating electrons, and from the germicidal action of the ozone 
is liberated by the electrical vibrations. The exact 
'herapeutic effect of each of these factors is discussed at some 
1 -tli in the Chapter on “Physiology.” 

Various effects are obtained from the resonator dischaigt b\ 
' he use of different types of electrodes, which modify or deter- 

r nine the character of the discharge by their peculiarities of 

lor 


"b material or construction. 


ui euiisirucuuii. 

1" most generally employed and possibly the most impoitan 
J ---ffluve. Its 


M ,1,( ‘ “Resonator Modalities” is the well-known e 
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■ , r-lriracteristics have been already considered and 

p 'Tfr nhvbollgical and therapeutic action will be described 
pecitln p . w are concerned at present solely with 

in an ensuing chapter. n 

* technic of its therapeutic application. Recalling the fact 

that brush discharges are given off by metal points, or edges, 

while rounded surfaces produce sparks or arcs, it will be evident 

that the electrodes for the application for the effluve must be of 

the former character. 

A single brass-point electrode, one consisting of a number of 
points in the same plane, a fan-shaped brush of fine wire, resem¬ 
bling the ordinary “fly killer/’ and a single point projecting from 
an insulating glass tube forms an efficient equipment of instru¬ 
ments for the application of the effluve from a resonator. The 
selection of the particular electrode for the treatment of a given 
case must be determined by the individual operator from his 
clinical experience, and his knowledge of electro-physics. A 
number of types of effluve electrodes are shown in the accom¬ 
panying illustrations. (Fig. 115.) 

Ihe administration of the effluve requires considerable skill 
and accuracy, inasmuch as a careless motion of the operator’s 
hand, 01 a sudden and unexpected movement on the part of the 
patient may bring the electrode too near to the body, and a 
sharp spark or arc will be produced which, while quite harmless, 
,S ° U ‘ n sufficient t0 Aspire a nervous patient with an appre¬ 
hensive fear of the current which renders future treatment 
extremely difficult and unpleasant. 

H !'! through the clothing or directly 

skill ..ttf ,|T r Except for the trt ' atn >ent of diseases of the 

t lesions ’ th ;; applicatio " ,hrough 

deen-^atArl r. r.- ° answ er all requirements. For 

it produces a eoar^'effluv"!/’m/'u"'7“ ** emp ' 0yed * 

iH'ing extremely fine and’de!,'/' “Ttn ' ’’V' '. he . r f iUlting effluvc ' 
of large quantities of ozone. ' " " l,h a production 

All effluve electrodes should ho , 

handles of glass or hard rubber. Manv ofl ‘ 1 ia ‘ iulati, ‘* : 

• mm of the electrodes on the 
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THERAPEUTIC technic 

k ,., :irc provided with handles which are altoecb, . , 

-. . of «“ - liable 

Of the operator. The eord by which the electro^ i 
,,,,-b'd to the resonator terminal should be fairlv H , 
insulated with soft rubber tubing. It should he lt u f Wat 
.-ithcT end by a spnng ehp a Inchon plug, screw thread, or^me 
Other device by which a hrm electrical contact is obtain,si It 
i- estremely important that the loose metal hook, swivel or loop, 


W 


Fig. 115.— Effluve Electrodes: Wire-brush Electrode; Bell E^ctrod^ Car- 
bon-point Electrode; Multiple-point Electrode; Single Brass-point 

Elect rode. 

commonly employed for this purpose in many of the electrical 
outfits now on the market, should not be used. The icason 01 
1 dis rule will be stated in connection with tin therapeutic 
technic of Tesla Currents where it is of even greater importance 
than in the case of Resonator currents. 

Iho machine should be started with the electrode ‘ lt ‘ olllt 
distance from the patient and it is then hi ought ^iai ua > 

‘ loser until a full effluve is seen between the metal points, am 
,,H ' patient’s body. 
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H>4 HIGH-FREQU 

Bv usin g a metal ball-tipped electrode and opening the s, 
of the resonator, it is possible to obtain spark discharge 
unlike those from a static machine. I nless a long spark-gap w 
used in the condenser circuit, an arc discharge will be produced 
from the resonator which would cause a blister on the surface 0 f 
the body. The arc discharge is sometimes used, however, f or 
cautery purposes in the treatment of small tumors, carbuncles 
and indolent ulcers. The treatment is carried out as follows: 
Place the tip of the electrode, connected to the resonator terminal 
in contact with the surface to be cauterized; make the spark- 
gap as short as possible and turn on the current. Then carefully 


A 


V 77777 ms%i> 


FlG ' 11G ' “ Cau ten\” Small Metal Ball Electrode in Con¬ 

tact with Patient and Connected to Tesla Terminal. 

ak eon tax t between the tip of the electrode and the patient 
‘ n cai i \ the short arc which forms in the air gap, in a circular 
vorte !° n aioun( * ^ 1C edge of the growth until the latter is eon- 
arc frn m ° f a W csc ^ ar - Care should be taken to prevent the 
inn- mm T "I 8 U P 01 ^ ^ le n °rmal tissues near the lesion, as blister- 
s arv suff ° U " in ^ ni ^bt otherwise result, attended with unneces- 
l)urno^-\ linS llsc of a High-frequency Arc for cautery 

189 g usin^ * Ugg( Ste ^ an( l em Pl°yed by the present writer in 
method wa^ i CUrrei ! t fr ° m an a PP ara tus of the Tesla type. The 
years a -o * V° 1Ildopen d e ntly brought out by Oudin some three 

frequency CautoiTin^ r< ft renCe W . m be made to the 1Iigh “ 

of the Tesla Currents ° ° the therapeutic techiuc 
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THERAPEUTIC TECHNIC 

of vacuum electrodes and glass-covered electrodes in 
,.,ion with the resonator discharge is familiar to all students 
,. o therapeutics, and many believe these methods to be a 
, .hc system of technic devised by the inventor of the 

■natter of fact, however, the principle involving the use 
lectrodes both with and without a vacuum, was origin- 
~ j Enveloped by the present writer in 1S96, whereas 
electrodes were not employed or described by the 
u authorities until the year 1900. The subject is so 
hul ° P . ‘ „ frnm a therapeutic standpoint and involves so much 
■j'j description, that the writer has deemed it wise to devote 

- «*? » is necessary to adjust the 

In using the U n r .Ueetrical resonance 

apparatus so as to produce _a con ^ - s aecom plished 

between the different pai tb c ■ . , 0 f the d'Arsonval 

by increasing or decreasing the num v ^ inductance . This is 
Solenoid ; in other words by ' a slide s over the surface 

done by means of a movable conta « tun ing” have been 

of the ‘solenoid coil. Different methods of 

described in the preceding chapter. 
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CHAPTER XV 

therapeutic technic (< continued) 

Methods for the Application of Tesla Currents 

The radical difference between the technic and therapeutic 
action of the resonator discharge and the currents from a Tesla- 
Thomson Coil is due primarily to the fact that the latter are 
bipolar, whereas the former is monopolar. The following system 
of technic for the therapeutic application of the Tesla Currents 
was developed by the present writer several years before the 
High-potential, High-frequency Currents of Gudin were brought 
to the notice of the profession. The writer’s methods are usually 
referred to as the American system of High-frequency Thera¬ 
peutics in contradistinction to the European technic of d’Arsonval 
and Oudin. 

The important advantages of the Tesla Currents-as used by the 
writer, over those of Oudin and d'Arsonval, are due to their two¬ 
fold effects. They increase the general vitality, promote nutri¬ 
tion, and stimulate circulation, while simultaneously producing 
all of the local effects of the resonator discharge, but in a more 
c cunt manner. In addition to these purely High-frequency 
rt*, the Tesla ( urrents, when applied in accordance with 
m me thods dev ised by the writer, may be used in the treat- 
11 ° conditions which require interrupted or alternating 
, '. ° f ou i re( t ue ncy, for their removal or cure. For ex- 

chrom 111 * U - tH atment mus cular rheumatism, stiff joints, 
sun U COILstlpation » an d so forth, it would be necessary to 
8o me f 1 rcatment by solenoid or resonator currents, with 

contractions'^f' tl' !"' 4l . ? nerg> ’ ca f ,able of producing periodic 
sinusoid'll ( niUSC es ‘ Ordinarily a slow faradic. or a 

in;- be employed, or perhaps the static 
methods for n"!?' i” The writer has devised two distinct 

•q>I> k ation of the Tesla Currents, which produce 
i«r» 
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intci mittent, muscular cont rapt inn 
' the High-frequency Oscillations^are*sbwul- 

in these 

important 


jvptcristic 

tancously produced. A new principle is involved 
.net Hods of treatment, which may ultimately lead to illlpOT[ant 
(|is , ov ,.„,, when we are more familiar with the specific^" 

,.f electrical impulses of particular rates of vibration Th 
writer has already demonstrated, at least to his own satisfaction 
d,:it there is a greater therapeutic effect produced by a Hid,’ 
■1 Low-frequency Vibration when combined in a single current 
when separately or successively applied. 

The composite effect obtained by superimposing a wave of 
frequency upon an oscillatory current of great frequency 
been called by the writer the Multi-frequency Current. In 
h urly experiments in 1897, he discovered that the interposi¬ 
tion of air-gaps or diaphragms of insulating substance in a High- 
1 ivicncy Circuit, formed by connecting the patient to the two 
Miiinals of a Tesla Coil, disturbed the continuity of the oscilla- 
i rv stream, producing periodic “breaks,” or fluctuations in the 
amplitude of the alternating impulses, and that these interrup¬ 
tions produced the same physiological effects that would result 
from the application of a faradic or interrupted galvanic current 
"t the same periodicity. It was this discovery which led the 
writer to experiment with sheets of glass, and later with hollow 
iilass electrodes containing either a conducting substance or a 
bow \ acuum” in studying the therapeutic effects of the 7 eda 
1 or rent. During the past few years, a number ot interesting 
de vices for impressing simple or complex waves ot lowei fre¬ 
quency upon the rapidly oscillating Tesla Current have been 
constructed in the writer’s laboratory, but inasmuch then i. 
no satisfactory method of analyzing or graphically recording the 
modalities thus produced, and as insufficient clinical evidence 
lms been obtained up to the present time to permit of their 
Practical differentiation from a therapeutic standpoint, i 
been deemed advisable to give no detailed account o t n .< 
x P (, riniental methods until experience has 
n warding their individual importance in Elect io- <• I 
1()r general High-frequency Effects the Te*a 
M ‘ employed with a condenser couch or a I 
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, ,1,0 d'Arsimval Current. The therapeutic .fleet 

8tt,n0 ' soU . n( ,i,| currents, producing loss intense 

differs from th»t t mcta boli«m, and combustion, and 
stimulation ot ^ ^ degree the action of the vaso-motor 
increasing to a £»<■• _ n fl uonC e. The vacuum condenser 

system, and g-em oph e m ^ , decidw , 

Chftir iT U he more fully described in the 

therapeutic action. It "m ^ ? 

Phaoter on “Vacuum Electroties. 

The effluve from a Testa Coil produces the same local effects 

as the resonator effluve, but the action extends to the more 

JO c 



deep-seated tissues and involves an intense stimulation of the 
(■mire circulatory system which is of great value in relieving the 
ever and congestion in the initial stages of acute infectious 

W IT f f atter CffGct is duc to the incidental formation of 
mav theref and the above method of treatment 

Modalities. (Fig. liT^ Wlth th ° WTlter ’ s Multi-frequency 
iade to a “^ that when reference 


is 


made to a “Resonator Effluve ” T f ™(erence i 

monopolar treatment win . ’ * " nter “leans the direct, 

potential, whether the curromT^i ld f 1 frequcn <V and hi S h 
snnofrv„ — r— . ( deriv<>d from an Oudin Re- 

rhe 

;ed 


,M ; ^ from ail Oiidin R 

terms "Tesla Treatment,” "T^ a 2L“ Te f' A PI>“ndus. T1 

offline, . etc., are employe 
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...l.'l-v "> '•''"'“•‘•'ion with the bipolar method, . . 169 

wriKT. in which the patient forms a part of „ U deviacd b y the 
t, m poles of a Tesla Apparatus. The ( ]' lrcuit “meeting 
Kdhivc may be modified by connecting the on the Tesla 
ms to a Hat metal electrode placed over dTo • P °' e ° f the 
Mm or by the use of an ordinary hand electm,I.; P T ° r S ° lar 
tenser couch. For the treatment of nervo.i P T ** 
tided with constipation, the flat block-tin electron ' 5Spepsia 
»■ «■ b, 

over the solar plexus, and the effluve appUed up and down ti e 

•i '"f l, - v nleans of a metal Point or brush electrode connected 
''hh the other pole of the Tesla Coil. This is an extremely 



Fit;. 118.—“Pseudo-static Spark” Treatment. 

«■ B lock-tin Electrode. 6, Metal ball in contact of Patient. 

Bull Electrode Connected to Tesja Terminal. 


c. 


Metal 


liable modality, and will be frequently referred to in the 
apters on “Special Therapeutics.” 

The use of the “Pseudo-Static Spark” from a Tesla Coil is or 
Tie in the treatment of partial paralysis, muscular rheumatism 
<1 de(‘j)-seated neuralgic pain. It is administered b„v 1 he sanu 
ohnie above described for the Tesla Effluve, the only difference 
' in g that a small carbon point or ball-tipped electrode shou] c .»■ 
i )S tituted for the brush or metal point, and the P cl ~ 1 
H>llc d as widely as possible. Care should be taken in »PP roac ‘ 
" tlu* patient with the electrode as an arc will l* UI,, ‘ 
brought too near to the surface. (Fig. HS.) u ‘ w 
11 s park are similar to those produced b> the statm . 

!Ut . excent that. fb^n> is added the general vitalizing ac t 














H.cn-rKEWKSCY cuwuww •• •mm 

1,11 , oscillations. Applied over motor points, 

the High-frr'in - powerful muscular contractions, l,, s 
the Tal " ' Iting from the spark of a static machine. 

iK ' inf ;" ,h rVn<Tun .l^mtncss of a surface burn from an acci- 
‘‘.® nS 'j '.„ „idcd by holding an insulated metal ball electrode 
with the skin of the affected area and allowing the 
7' I„ occur between this electrode and the active electrode 

:::11',:, ^.:. ^ con. Th*« ^ ^ -« 

„f special value when used over the motor points in cases of 

partial paralysis. 

A general treatment somewhat resembling the “Indirect Spark” 
in the manner of its production, is a modality which the writer has 



o - 1 \ uiiriil. 

termed the - High-frequency Motor Wave Current.” (Fig. 119.) 

0I ' t ie production of this current, the writer’s Triple Terminals 

1 , , ai '' ^ ^ ie P a tient is connected to two metal plates or 

to thn n‘ 0des, ° ne of which is attached to Terminal B, the other 

the (li«L - Umi , U ' terminal C. The apparatus is started with 

medium "'l baUs separated as widely as possible, a 

Terminal T'- "‘ ga,) bem g usually employed. The sliding rod in 

is formed i " ra< Ually pushed in until an even purple effiuve 
nu<i between the disk* *i • • , . .,i 

experience a sensation V A 118 P ° mt the P afclent ' Vl1 

ex <*pt that the im, 1 „| Mmi ar *° that ° f a Faradic CurreIlt 
Anodic. p.oi..nt p a! S art ‘ lrre Sular rather than strictly 

dicing this current f ‘"'l* ^ W,th Faratlic Coils, when experi- 
Cnt f ° r the time, often complain of its lack of 
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-n.m; 

„ n „otl,m'*= and inquire “whether the vibrator does not require 
iu s, ment. As a matter of faet it is probable that the l. flt 
val ,„. of tins modality as a general stimulant and invigorate is 
duo. to a great extent, to the complex mixture of vibrations of 
different frequencies by which the supposed irregularity is pro- 
• liiced. the action ot this current will be discussed more fullv 
ni tlu> Chapter on “ Physiology.” 

A Low-frequency Effect, approximating that of the sinusoidal 
■ •nrrent, may be obtained by a mechanical modification of the 
modality just described. The apparatus for its production con¬ 
sists of a fixed strip of brass, edged 
with saw-teeth and a revolving 
disk of thin copper mounted ec¬ 
centrically in the same plane as 
the fixed strip. The disk is 
mounted on an insulated shaft 
terminating in a brass ball, sep- 

Fig. 120. — The Author's Mechanism arated by a minute air-gap from 
for Superimposing a Low Fre- a stationary ball mounted U]>- 

^■icv. Sinusoidal Wave Upon a . , ^ 

■on an insulating support, ny 

means of an adjustable clock- 



quency, - 
Tesla Current. 

Hevolving Metal Disk Mounted 
Eccentrically, with Slot for Chang- WO rk or a small electric motor 
ing the Degree of Eccentricity. . - 

b, Upright Metal Plate with Ser- provided with a rheostat toi reg- 

rated Edge, which can be Moved j ting j ts speed—tlie eccentric 
toward the Revolving Disk and & ‘ . 

Fixed in Any Position Upon the disk is made to revolve at ail\ (16- 

Base ’ c - sired rapidity, thus periodically 

and gradually lengthening and shortening the distance betw et n 
its periphery and the serrated edge of the fixed plate. The 
latter is mounted upon an insulating suppoit which slides 
between parallel grooves, permitting the distance between ^tlu 
disk and plate to be varied to any desired degree. (1n*i ^ ig. 1-0.) 
At the beginning of the treatment the sliding plate is withdraw n 
as far from the disk as possible; the plate is connected to Termi¬ 
nal A of th(« Tesla Coil, and the stationary brass ball to a metal 
electrode in contact with the body of the patient, the circuit 
being completed by a second metal electrode connected to the 
Tesh Terminal B. The clockwork, or motor is started, the 
current turned on, and the serrated plate is slowly pushed toward 














HIGH-FliBQOBW’Y CURRENTS 


„ ntu , fine purple effluve is observed in the intervening 
thc d,Sk I,.',., of each revolution, in which the disk 
™‘lo the serrated plate. The result will I* a periodic 
I've current, producing painless, intermittent, muscular con- 
(ructions, similar to those obtained from a smuosidal current of 
low frequency. 

Another variety of Multi-frequency Current is produced by 
connecting two metal electrodes in contact with the patient 
respectively to the Terminal A and to the “Dummy” C. The 
treatment is begun with the disks widely separated and the small 
balls in contact, the latter are then carefully separated by with¬ 
drawing the sliding rod in Terminal B until a gap of from one to 


* C J 3 



e mi lmtUrs is formed, 1 he rapid succession of muscu 
• t M 1 ,° n ‘ s l ),0( ^ uce d in the patient by this procedure is 
r t . ,, .. dt <l < ^ ; tance °1 two millimeters is as great a separati 
prohal K ! . as , WlU , bo P'' ac,ical with the majority of eases. T 
direct n>iJ X,>a, ' a ** ori °1 the lack of sensation attending ti 

as comparoU it],' t h ^ ( ’ urrent throu «b ,hc body of a patiei 

from the it • K mtense motor an d sensory effects resultir 
du- ^cuha T P r t,0n f ° f a Spark ° a P in » he al >«ve circuit, lies i 
(Fig 121 ) Ti UH ° t ^ 1C arc " hich flows across the air spaci 
causes an ln1 ' n>< ‘ ^‘‘ at which this discharge produce 

™ ° f “ »bich carries the arc with it, in 
instantly re-form f ^ ^ altcr unt il it finally breaks, t< 

arc causes a S u , \<\ * ° nginal Potion. Each “ Break ” of th< 
‘ n rise 111 the Potential of the patient’s body 































un 

as suddenly drop, almost to the eero point amultaneouslv 
v ,h tlit* re-forming of the arc. (Fig. 123 ) * 

rl ,is method of treatment is primarily a motor stimulant and 
, v be employed for the same purposes as the faradic or inter 
|m,l galvanic current. The potential of the oscillations is 


ru 



Fig. 122.— Theoretical Tracing of 
Author’s Mechanical 


uirrenr untamed by the Use of the 
Device, shown in Fig. 120. 


rather low, except at the moment following the break of the arc. 
The writer has devised a variety of mechanical interrupters for 
the purpose of converting the above-described modality into a 
motor current of smooth and even character, the interruptions 
ot which may be made to occur at any desired frequenev. Thev 



1 i*J. 123.—A, Theoretical Tracing of “ Pseudo-faradic” Current. B, Peri¬ 
odical Klongat ion and Breaking ol Tesla Are by the Upward Current of 
Hot Air. (Numbers in the - arcs” correspondto those in the tracing.) 


are simply mentioned in passing, as the work is still in the 
experimental stage. 

There is still another method by which simple or compound 
vibrations of low or moderate frequency may be superimposed 
upon the oscillatory current of a Tesla Coil. ‘ It consists in the 














































high-frequency currents 

periodic modification of the resistance of the spark-gap in the 
condenser circuit, which may be accomplished by the vibration 
0 f on e of the terminals of the gap, by rotating a slotted disk of 
mica in the path of the discharge, or by causing an intermittent 
pencil of some form of radiant energy to periodically ionize the 
air in the gap between the terminals. The writer has in this 
way been able to impress sound waves upon the High-frequency 
Current and has even produced a musical or speaking “Arc” in 
the secondary Tesla Circuit. As a carrier of vibration it is 
possible that the Tesla Current may ultimately be employed 
through the development of the writer’s methods as a means of 
conveying sensory impressions to the nerve centers when the 
normal path has been destroyed by accident or disease. The 
High-frequency Current readily traverses the tissues of the body, 
the nerves being especially good conductors of electrical oscilla¬ 
tions; consequently in a case, for example, where the conducting 
mechanism oi the external and middle ear has been destroyed 
and rendered functionless, sound waves might still be transmitted 
to the terminals of the auditory nerve by means of a High- 
fiequency Current, the oscillations of which have been modified 
b\ the superimposition of the audible vibrations. The perfection 
of this method may lead to the successful solution of the problem 
of enabling a totally deaf person to hear. « 

llu wiitu believes that he is the first to suggest the use of 

f i ^ 1 1( ^ lu ll( - Currents as .carriers of vibration, and is con- 
t iat his discovery will lead to important developments, 
f n ' ^Hectlo-therapeutics, but in the application of High- 
1 y unents for technical and commercial purposes. 


(C) Jeff Behary 2019 


192 


CHAPTER XVI 
THERAPEUTIC technic {continued) 

Treatment by Means of Glass “Vacuum Electrodes" 

If the general employment of a new device by members of the 
medical profession may be taken as evidence of its practical 
value, the Vacuum Electrode may be justly regarded as the 
most important contribution to Electro-therapeutic Technic since 
the advent of the High-frequency Current. When first devised 
and employed by the writer in 1896, it was ridiculed as a 
spectacular toy by a number of physicians, many of whom now 
use it in their daily practice. At the present time it is almost 
universally employed for the administration of High-potential 
Currents of both the Static and High-frequency types. 

The use of hollow glass electrodes exhausted to a so-called 
Low Vacuum ” for the administration of High-frequency Cur¬ 
rents originated through certain clinical experiments conducted 
hy the writer in the laboratory of Dr. J. P. Sutherland, who is at 
the present time Dean of the Boston University School of 
Medicine. In investigating the possibilities of the X-Ray as an 
aid to vision in the partially blind, the writer had connected the 
subject to one pole of his original Testa Apparatus by means of a 
na tal electrode 4 , and was trying the effect of bringing an X-Ray 
ubc with its anode connected to the ground, in contact with the 
e\oballs and forehead of the subject. Flashes of light were seen 
01 sense d at the moment of contact, and in order to determine 
"bother this effect was due to the X-Ray, or to the High-fre¬ 
quency Discharge, the experiment was repeated using a Geissler 
1 uln giounded through the body of the operator, in place of the 
R<iij tube. The flashes of light were not produced, but a 
peculiarly pleasant sensation experienced by the patient led to 
. he continued application of the tube for perhaps five minutes. 

- the expiration of this interval the subject of the experiment 

175 
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,l 1(1 onlv announced that an intense neuralgic headachy 
u-hich he was suffering when he came to the laboratory, 
entirely ceased. He also stated that these headache. ,j s ’ J{ 
lasted from twenty-four to forty-eight hours, and that up to th 8 
time he had been absolutely unable to obtain relief, although he 
had tried all of the conventional methods of treatment. The 
writer subsequently treated this patient on several occasions and 
discovered that the use of the Geissler Tube as an electrode 
invariably relieved the headache, usually within ten minutes 
after beginning the treatment. 

It was nearly a year after this experiment before the writer 
was able to have constructed a series of Vacuum Electrodes 


o 


a. 


-Author s Technic for Vacuum Pdectrodes. “Tesla Vacuum 
. treatment.” 

• M ° n0 - P0lar T —». Mono-polar TWmen,. 

adapted to the treatment of * 

tliis interval, however he ha,l f' l! T* ° f ““ ^ Durfn ? 
the Vacuum Elect™!,V . . " y dcmonstr ated the value of 

"ith High-frequency CuVmf d''' 1 '* trcating a varict >' of ca8cs 
'rode, consisting of a i,]ai„ < ■ "■ . ? ^ CanS of an improvised dec- 
covered with sealing \\ etss ^ er Tube with its upper terminal 
insulating handle. Ha°PP° s *f e end fixed in an 
the writer administers Th 1 H a<i v * nve nted his triple terminals, 
disks and balls widely sem t t f eafcmcnt . as follows: With the 
Terminal B by a metal eWr i <h<> P atien . t ' Vas connected with 
was connected by a cord t , r 10 Geissler Tube Electrode 

end of the electrode was •!! ! r ] )Unm ' y C (see Fi «* 124 )« The 

1,1,1 to the affected area, and the 
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THKRAPEI’TIC technic 
current turned on. The intensity of the local riw 

" ,l ' Y- UUm f' eC ‘ r0de Wf » by pushing 

„„ the sl.d.ng rod m Tenmnal .4, in other word, bvlowerina the 
resistance of the air-gap between the disks tL i * “ g c 
no. permitted to be sufficiently close to allow 
an are between them. This Bipolar Vacuum Treatment pr" 
■locos both constitutional and local effects, the latter being due 
not only to the High-frequency Current but to the secondary 
vibrations of the electrical and radiant energy generated bv the 
passage of the current through the partial vacuum of the 'tube 
These effects will be described in detail in the Chapters on 
•• Klectro-Physiology.” 

The phenomena of electrical conduction in partial vacua 
may be experimentally studied by exhausting the air from a 
glass tube about twelve inches in length, provided with terminals 
connected to the poles of a small static machine or coil, capable 
of producing a spark of from two to six inches in length. A 
good mercury pump or compound oil pump of the “Geryk” 
type, will be required for this experiment. At the pressure of 
the atmosphere, no current will pass through the tube, the dis¬ 
tance between its terminals being double the length of the 
maximum spark from the coil. If the pump he now slowly 
operated until four-fifths of the air in the tube have been removed 
leaving a pressure of one-fifth of an atmosphere between the 
tube terminals, a faint branching brush discharge of violet color 
will appear in the tube. Evidently the withdrawal of air has 
increased the conductivity by diminishing the resistance of the 
tube. Again operate the pump until about one-twentieth of 
the original air is left. The current will now flow between the 
terminals in the form of a thin red line or thread. If the finger 
of the operator be brought near the tube, the luminous thread 
will be brought toward it exactly as the center of an elastic steel 
wire would he drawn to a powerful magnet. Now carry the 
exhaustion to one-fiftieth of an atmosphere and the thread of 
light will expand into a luminous pencil or hand, while a violet 
aura will be seen surrounding both terminals in the tube, es¬ 
pecially the cathode. Carry the exhaustion still further, until 
all hut one five-hundredth of the original air has been removed 


(C) Jeff Behary 2019 


195 



17S 
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The diameter of the luminous pencil will increase 
' i "’ fi ||"7he entire tube. A number of transverse striation, 
„-ill lie seen dividing the discharge into senes of disks of light of' 
, „.,l thickness. The violet aura at the cathode has become 
more distinct and a dark space separates it from the series of 
disks on one hand, and from the surface of the cathode on the 
other. As the exhaustion proceeds from one five-hundredth to 
one ten-thousandth of an atmosphere, the disks become thicker 
and the striations fewer, and the color changes from a rose-pink 
to violet, blue, blue-white and finally to a dense yellowish-white. 
The violet aura at the anode has shrunk to a mere point, while 
that which surrounds the cathode has grown larger and the dark 
space wider. Inside this dark space the metal cathode glows as 
if it were red hot. From this point the further exhaustion of the 
tube is accomplished slowly and with great difficulty. After a 
considerable interval the pressure in the tube will be diminished 
to one fifty-thousandth of an atmosphere, and the light in the 
tube will have entirely ceased except for an irregular white 
cloud which flutters in the center. The walls of the tube, how¬ 
ever, have become luminous with a brilliant apple-green fluores¬ 
cence, and if a screen coated with barium platinum cyanide be 

,u,x ' Wlth a slleet °f paper intervening, an area of 
,h ' nail appear on the screen due to the X-Rays produced by 
a intensely vibrating electrons in the tube.' With a good 

hut Carry the exhaus tion still further until all 

The run- TT * ° 0nginal air has been removed from the tube, 
‘‘back un” « Inu t> considerable resistance and will 

adjustable air ^ ° ° f four incIies length across an 
theTube is at l " ^ " ith the tube. The resistance of 
of an atmosuher nillllnu,ln aI a pressure of one ten-thousandth 
can be obtained t"il' " " 0l m ° re ** lan °ne-fourth inch of spark 
“1 one-millionth “ , h ® paraUel gap. With the final exhaustion 
only , h0 Z: UlOTe iS 1,0 “8bt Whatever in the tube and 

°f the current. Th °* glass indicates the passage 

power, penetration and' fr ° m the tube are now of £ reater 
iu g stage. By special n .T *! '\ ave length than in the preeed- 

°btain a still higher / UX S 11 * las found possible to 
higher degree of exhaustion, and tubes have 






l.r,-n made with ktemaj deetrodes only on, , '' 

apart, which would nevertheless resist a volt, mUllmet »- r 
producing a spark several feet in length \ capable of 

therefore theoretically an absolute non-conduc^^f^lectrichtv 
,f the above experiment be performed with a Te,l„ L, 
tivtpiency Current, instead of a Ruhmkorff or Static Curr™t 
praettcaUy the same phenomena will be produced, except that’ 

" tra T erSe Stnati0nS ” WUI Wr, and the purple aura will 
present the same appearance and brilliancy at both of the 

internal terminals. These differences are, of course, due to the 

fact that the current in the tube is oscillatory rather than uni- 

directional. 


If a tube containing fluorescent minerals such as willemite, 
calcite, kunzite, etc., be connected to a Tesla Coil and exhausted 
by means of an air pump, the minerals will emit light of different 
colors as soon as the pressure is reduced below one five-hundredth 
of an atmosphere. The effect is due to the production in the 
tube of ether waves beyond the limits of vision, which are gen¬ 
erally spoken of as “Ultra-violet Kays.” These rays would be 
of value therapeutically were they not prevented from reaching 
the surface of the body by the opacity of the glass walls of the 
tube. Some years ago the writer devised a vacuum electrode 
capable of transmitting these ultra-violet rays, through a quartz 
lens cemented to one end of the tube. (See Chapter on “Ultra¬ 
violet Rays.”) 

Several years after the writer's discovery of the A acuum 
Electrode, instruments of this kind were placed on the market 
by a New York firm. They were? sold in sets including different 
shapes and sizes, and but little attention was given to the degree 
of exhaustion employed. In consequence some of the electrodes 
were of the “white,” and some of the “Red Vacuum” type, 
varying in exhaustion from one-fiftieth to one ten-thousandth 
of an atmosphere. The disparity in the results obtained in 
similar cases treated by different electrodes led the writer to 
begin a series of experiments for the determination of the relation 
between the degree of exhaustion and the therapeutic effect. 

A description of the details and results of these experiments is 
given under the head of “ Electro-Physiology.” For the present 
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wiII sufli( ,. to say that the efferl, of U-.I 

found to be quite different from thus.■of higher exhaustion 
latrof the : 1 ‘ v< < \])vnmt i ts all commercial 
electrodes have been made to conform to a standard 


vacuum 
"Low Red Vacuum 


• LOW mu » »uuu.. 

At the present time there are many forms and varieties of 
/acuum Electrodes on the market, some of which are shown i n 













,Mf, ‘ 12 °’ tXact or Snow's set of V 
lh « «companWn„ n, t . . iC " U '" ,;lec ‘^ 

-r-r- Which ha 'e been A "‘ 0ng ° (hcr ingenious 

i„., A- V - #CUU,n E1 «trodS „„ '^ e su ><* the original introduc 

e^ent JaCket ’ f ° r pur^ 7 ^ >* "-de of the Insu 
t r " ?* pt at ‘he footing the eseape of 

CZ : ( ? f «■**- the e, eetrodes for 

of concentric tuC' th ^ »f tins type , 

the ,n,u r one being the n 






























THERAPEUTIC TBCHNJC 

vacuum tulx*, which is prevented from d' i 

body by the annular air space* surrounded a ^ n * mU > the 

Several varieties of these double-walled * ' y , ° Uk ’ r tu ^‘- 

Fig. 126 . . erodes are shown in 

I-or increasing the intensity of the local effect , 
High-frequency Currents, a “Condenser Elect* by 

employed, instead of the simple Low-vacuum EleotJZ™ 
latter are usuaUy suppled without internal electrode, r,J • 
the current from the brass socket at the end of^ 
handle which ,s made to he. used interchangeably with Z 
ditferent e ectrodcs m the set. (See Fig. 125.) Condenser £ 
I rode., on the other hand are provided with at, internal terminal 


E Mochiai rSon liwYorK. 


Fig. 126. —I)ouble-walled Vacuum Electrodes. 

in the form of an aluminum rod, or disk. The space between 
the terminal and the inner walls of the tube may contain air at 
the ordinary pressure, salt solution and the other fluids, or may 
l>e exhausted to a low or high vacuum. 

Condenser electrodes were first employed by the present writer 
several weeks prior to his invention of the vacuum electrode. 
The fluctuations of the spark-gap in his original apparatus 
rendered the effluve from the Tesla Coil so irregular that great 
difficulty was experienced in the use of the latter modality 
without “sparking" the patient. Having already noticed the 
case with which the Tesla Currents passed through glass and 
other non-conductors, the writer experimented with a sheet of 
thin plate glass applied to the body of the patient as a protection 
against “sparking" during effluve treatment. Although this 
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high-frequency currents 

method did not prove- a sa.isfaotory substitute fur the l, ir ,,. t 
Effluve Treatment, it led t« the development of a new modal,,, 
which is at present applied by means of the so-called -Condense, 

As originally employed, the patient was connected 

* ,C B 


Elect rode. 



to a Tesla Terminal by means of a metal hand electrode and a 
metal point connected to the opposite terminal was applied to 
the outer surface of a plate of glass in contact with tin- upper 
epigastrium, a beautiful “rosette of sparks” radiated from the 


Fig. 128. The Author's Regulating Fl-,, n <■ 

trodes* 1 < r acuum or Condenser Eleo- 

point over the glass surface, and slight r * 
produced in the region near each electrode i " ^ 

noise is produced by the discharge hut' I ■'* h " Un|,1, ' asant 

"* rstui .* ohAeix ssl? 


Tx.. 129. Herschell's ReKulatin,. Handle a„d Rcc(a | ,,, 

nervous dyspepsia, and other conditions j ovoI 
°‘ : ‘ rk of power in the sympathetic nervous 
condenser electrodes construed bv the writer '"' ^ 

met,J ®“ d 111 handlist, 
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iMl»'>• 1 , xtrcmities<>f w hich were flat, round,,I mK a L ” 
:,«l;i|>t<-<l to different parts of the body. ,s,,. r, . b “ b ? ha P ed > 

l,.it< r the metal rod was made to slide inti, it ^ ,27 -> 

that its free end could be pushed imo^tT ^ ^ 
scaha! end of the glass tube or withdr“^ ^ the 

several inches. This construction permits the . \ dLStance of 
strength of the discharge which may be varifdbo'' 0 ” 
warmth, to a stream of sparks capable of blistering the surfa 
The writer has in his possession his original electrode of this t™i' 
:»"1 sllI! occasionally employs it in his practice. ’ 



Fig. 130. — Ebonite Spinal Electrode. (Williams.) 

The above method of regulation suggested to the writer the 
1 ( l ( *a for his regulating handle for vacuum or condenser electrodes. 
It is practically an application of the principle embodied in the 
writer’s Triple Terminals, in which the effluve between metal 
disks forms a rheostat for the regulation of the current strength. 

An interesting fact in connection with the writer’s regulating 
handle which is shown in Fig. 12<S, is the independent invention 
°f a similar device by Doctor Herschell of London, for use in con¬ 
nection with his Rectal Electrode, which was described by its 
inventor in his manual of " Intragastric Technic.” (See Ei« r 
129.) 

A large variety of condenser electrodes have been devised and 
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„,gh-fhkqi ency . l-KREOTS 

lM I hv different authorities, some of glass filled with 
introduced . . others of ebonite vulcanized 

^ d - OT ^, C ^:nd sires. (Fig. 130.) 


StrirX*; and sizes. (Fig. ,30, 

" From a physical standpoint, all vacuum electrodes are 


over 


con- 




a 


Fig. 131.—Condenser Electrode; “Low Red Vacuum Type.” 

denser electrodes, but custom has limited the latter term to 
vacuum electrodes of a special construction involving the use 
of an internal disk-shaped aluminum terminal. The conven¬ 
tional condenser vacuum electrode is represented in Fig. 131. 
Another modification is shown in Fig. 132. 

The same technic is employed in the therapeutic application 


E.Mofhlett a-Son.NY.C. 

F, 0 . 132. Vacuum Condenser Electrode with Cu ppin( . ^ 
of all varieties of condenser electrodes. This ■ . . 

several different methods namely: I1IC mcIude 

(A) Monopolar Direct Application. 

#) Monopolar Indirect Application. 
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THERAPEUTIC TECHNIC 

( >) Bipolar Direct Application. 
j)) Bipolar Multi-frequency Treatment. 

^4) Monopolar Direct Application.—Th Is is the simplest 
ijict hod for the direct application of High-frequency Current 

,-.„ in a resonator or from a 
, i:il rle pole of a Tesla Coil. 


The action is local rather 
than general but the effects 
e e intense, and it is seldom 
necessary to apply the elec- 
• ode for more than ten 
r iinutes at a time. The 
T etrode fixed in an insu¬ 
ring handle is connected Fl(J i33_Monopolar Direct Technic 
, the terminal of the coil 

by a rubber-covered conducting cord, and applied to the affected 
surface before turning on the current. But little sensation other 
than warmth is produced when the electrode is applied to the 
skin, but if one or more layers of clothing intervenes, a stinging, 
tingling feeling is experienced by the patient which increases in 
intensity as the clothing increases in thickness. (Fig. 133.) 

Skin lesions and superficial conditions usually require u- 
direct application of the glass surface of the electr e. i' 
involving the deeper tissues, such as celluhtus, neuragia 



, relieved by applying the electrode 

rheumatism are in '„ the cn(1 of the electrode with 

over the clothing ° r ^ “ = being best suited 

cloth of any desired thickness, effects 

to this purpose. The differences in the physiological efi 
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J86 H1GH-FHKQ. KN' V Ft m.KM S , 

(m ’,ucod by these varieties in teehnie are dismsse,| in t J Pt#a # 

an ensuing chapter. , , . 

/P, In the Monopolar Indirect Method , the patient is conn< (fw j 
to the resonator or 7 Wa Terminal by a metal plate or hand 
electrode and the vacuum or condenser electrode connected to 
the ground or held in the hand of the operator, is applied to the 
affected area. By this method a mild general effect is added to 
the local action of the electrode discharge, and the action of 
the latter is somewhat less intense than in the method pre¬ 
viously described. The glass electrode is applied to the surface 
or through clothing as in the preceding description. (Fig. 134.) 

(O Bipolar Direct Application involves the use of two vacuum 
electrodes, each of which is connected to a terminal of the Teda 
Apparatus, or, one electrode may be attached to the terminal of 



ground** * v *' co1k1 electrode being connected with the 
SaremLh T** “ «* * possible, as its 

applied directly t^the^T" A f * ^ tHe clectrodes must ,>e 

result if the clothing into",u“ I,"' 6 b ° dy ’ 38 blistering n “ y 

be made in the annlie. r ^ 0ne except ion to this rule may 
very high voltage aiul'f 0 " ° f currents of lo ' v amperage and 
example, from the PiffarrnV" 1 ^’ SUch as are Produced, for 
has found the bipolar , nu^ull^T^ T,ansformer - The " Titcr 
of pulmonarv tuberculosis n ,, value 1,1 the treatment 

A variation of the BinZt ^ pneumonia - < Fi S- 135.) 
the vacuum condenser cli- • ! ’' ” llc is exem pMfied in the use of 

l&nder of Chicago. This d,'*!-" 1 * c °ntly introduced by R. Fried- 
impressive appearance addition to its spectacular and 

standpoint, and the writer hT’'' f eaI . merit fron ‘ a therapeutic 

a> " >ta ined excellent results from 
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its use ill the treatment of functional and or** n in v 
nervous system. In the majority of these aw* thT^ 

in the el,air which is connected to one of the ^Tt * 
ininals, and a vacuum condenser electrode connectedTo T 
other terminal, is applied over the solar nlexiw Ti « le 

Of the treatment is increased if the clothing he retlmved'Zm 
,he upper half of the patient’s body. Insomnia or nervin' 
ness resulting rom prolonged mental or physical exertion fe 
almost invariably relieved by a High-frequencv Hath bv means 
of the vacuum chair. The 


latter is connected to a Tesla 
or resonator terminal as de¬ 
scribed in Section A , and 
the patient seats himself in 
a comfortable position and 
voluntarily relaxes every 
muscle of the body, closes 
the eyes and rests during a 
treatment of from ten to 
twenty minutes duration. 

By this method the accum¬ 
ulated waste products result¬ 
ing from a long day’s work 
are removed from the mus¬ 
cles and superficial tissues 
and at the termination of 
the treatment the patient 
will be almost as rested and 
invigorated as from a night of refreshing sleep. In the opinion 
ot the writer the vacuum condenser chair is a valuable if not an 
essential addition to the equipment of every progressive electro- 
therapeutist. (Fig. 130.) 

(D) Bipolar Multi-frequency Treatment involves a combination 
°f the writer’s Multi-frequency Treatment with the vacuum or 
condenser electrode. A Tesla Apparatus provided with the 
writer’s Triple Terminals being required for the production of 
this modality. One of the Tesla Terminals B is connected to a 
metal electrode in contact with the patient’s body, a vacuum 


Fig. 130.—Friedlander’s Vacuum 
Condenser Chair. 
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188 

electrode is connect with the “Dummy,” and the 
strength regulated by the length of the effluve between the 
metal disks. This technic, which lias already been describe 
in a previous paragraph, produces the characteristic local eff t . cta 
Of the vacuum electrode, the general effects of the Tesh Curre M 
and an additional "Multi-frequency” effect on the motor nerv« 


HIGH'FKEQl ' (.1 RRENT8 



“W Red'V acui -^denser Eiect^ 

htC Xacuum ” c , “X-Ray Vacuur 

and ™scles which is of great v»W ; 
paralysis, incipient degeneration ^ treatment of P art 
seated pain, and in the removal of o - h centcrs ' dee 

common with all varieties of Multi-fr ' Udates and effusions. ] 
method is to be avoids in cases f 0qUenc > r Technic, the aboi 
Some months ago the writer d^^ ^ dis ™*- 
trodes for the application of High-fV. ^ ° f Con denser Elet 
treatment of local conditions Thi< ‘ < . |UOncy Currents to th 

Set insists of three Con 










therapeutic technic 

*<** ''; l0C : , ,H ‘ eS r Sh0Wn in «*■ 137 - an Insulating Ha,.2 
Although n on .cal m size and appearance these electrodes ^ 
o....rclvd.fferent effects upon the tissues and funding 
the body. The first is exhausted to a “Red Vacuum,’ 1 ai>- 
proximating one five-hundredth of an atmosphere - the second 
to a “White Vacuum,” about one ten-thousandth of an atmos¬ 
phere, and the third, to a low “X-Ray \ acuum” about one one- 
hundred-thousandth of an atmosphere. The first electrode may 
lie used in the majority of cases which are amenable to High- 
frequency Treatment. The distinctive effects of the low vacuum 
discharge being of a sedative character, relieving acute congestion 
and inflammation, allaying pain, and stimulating metabolism. 
The second electrode is adapted to the treatment of chronic and 
indolent conditions involving lowered vital resistance and 
impaired nutrition. It is of especial value in the treatment of 
pulmonary tuberculosis, cold abscess, varicose ulcers, psoriasis, 
and eczema. The third electrode combines the devitalizing and 
destructive effects of the X-Ray, with the vivifying stimulating 
action of the Tesla Currents, and is a most important improve¬ 
ment in the methods for the therapeutic application of the 
X-Ray to the treatment of lupus, epithelioma and other forms 
of malignant disease. It will be more fully described in the 
chapter on “ High-frequency X-Ray.” 
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CHAPTER XVII 


THK HIGH-FREQUENCY CURRENT FOR THE PRODUCTION- 

X-RAY 


OF 


thr 


The X-Ray, as originally discovered by Professor Roentqen 
obtained by the passage of a Unidirectional Current of 
voltage through a Crookes Vacuum Tube exhausted to' 
one-millionth of an atmosphere. The peculiar emanations^ 
the negative terminal of the tube had been already stnH; ,T 
Lcrnrd who termed them the -‘Cathode Ravs ” " Th 
ordmarily confined to the interior of the tube bv th, , ^ 

>*»>. I»d lx« obftad ,l,r y 

- -«*■* .* .vc, i c* b irr 

directly opposite the cathodn \i, • , n the ? lass 

•h« cathode „v, permitted their , lr “P*re»t I» 

*"> <J,i t i ™" oZi‘° T °“ te f' 

phenomena produced by these ,-u- t ' d ’ Amon « other 
cent substances, such' as h • ' ' ’ 1 WaS notlccd that fluores- 
brilliantly illuminated when pllelar 

menting with a cardboard J. their P ath - Jn experi- 

ical, Roentgen noted that ti <0afl ' d with the above chern- 

onl.v near the aluminum win I' ( • Ummosit V was produced not 

the tube, even when tl * °" ’ 1Ut near the glass on all sides 
between the tube and t), . 0 caid h° ard screen was interposed 

‘■'b et the shadow of the operator^'^ ^ In Studyin S this 
seieen, the darker outline f * Angers were observed on the 
against the lighter shadow nf n ) ? n ° s * H>ing c ^ ear ty distinguished 
In this way (he X-Ra” i flesh. 

subsequent investigations h r 1 - oent V en were discovered and 
character, properties and r " '. le * 1 or ^ na tor demonstrated their 

tliat these new radiations Possibilities. Roentgen showed 

ondary product of the c th** c ^^ erea ^ counterpart or sec- 

1o, 1 ( rav, originating wherever the 
100 
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production of the x-ray 

b«.T ravS "' ith “f f 888 of the tube or other 

n-Wfoe surfaces - , lhe cathode ™ys are stream., of Aw;" 
El,rtrons, projected at right angles from the surface of th 
rnthodc terminal of a Crookes Tula;. These electrons move in 
straight lines through the highly exhausted space in the tube 
at a speed of about one hundred thousand miles per second 
somewhat slower than light rays which travel at a rate of one 
hundred and eighty-six thousand miles per second. In other 
words the cathode rays would travel entirely around the earth 
at the equator four times in a single second, while a ray of light 
would perform the same journey seven and one-half times during 
an equal interval. Cathode rays do not travel ordinary air for 
any appreciable distance. In the low pressure of a Crookes Tube 
they move freely at a high velocity, their momentum being so 
great that when suddenly checked they produce incandescence, 
and sometimes actual melting of the thin platinum plate which 
forms the anode in the majority of X-Ray Tubes. They are 
readily deflected by a magnet, and the angle of deflection has a 
definite mathematical relation to the size and electrical capacity 
of the moving particles which constitute the stream. Ihe 
tremendous importance of this fact will be recognized when it is 
stated that it is through the careful experimental application of 
the above law that the il Negative Electron the common unit 
of all expressions of matter and force—has been di>co\ered, 
measured and weighed. 

A comparison of the nature and properties of the cathode 
fays with those of the X-Rays of Roentgen, will enable the reader 
to obtain a clear understanding of the fundamental differ* net > 
between these two intimately related types of radiant energy. 

(A) In the first place the cathode rays consist of minute 
material entities, or electrical particles shot out j>< rptm icu ai \ 
from the surface of the cathode in a Crookes Tube, w hit li conu t 
rest or are checked by collision with the glass walls of the tube 
The X-Rays on the other hand, consist of extremely short rapid 
pulses in the ether, each of which originates at the point ot eon- 
tact between a single electron of the cathode stream, and the 
glass walls of the tube, the pulse being caused by the sudden 
impact of the collision. 
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,B) Cathode Rays readily pass through thin plates of alurrt- 
inu T n. but are stopped by contact with almost any other solki 
substance. The X-Rays penetrate all substances to a greater 0r 
less extent, the opacity of bodies of matter to the X-Rays increas¬ 
ing as a rule, in proportion to their increase in density or specific 
gravity. Thus, light substances such as wood, paper, aluminum 
or magnesium are relatively transparent, while denser materials 
suc h as iron, glass and mineral specimens are more or less opaq Ue . 
There are several exceptions to the above rule, the most im- 
i>ortant being the diamond, which despite its great density i s 
almost absolutely transparent to the X-Ray, while “Paste Dia¬ 
monds/’ quartz, and other imitations are relatively opaque. 
This has opened an important field for the practical commercial 
application of the X-Ray. 


(C) I he X-Rays resemble rays of light in that they botl 
consist of vibrations or undulations transmitted by the" ether 
but the X-Rays may be compared to a succession of sharp “ whij 
cracks : light, by a similar analogy resembling a low musica 
tone from one of the bass pipes of an organ. From a like 
standpoint, the cathode rays may be compared to a stream ol 
lapu \ mining particles of sand propelled from a nozzle bv a 
strong current of air. Each grain of .sand may be taken to 

Tr? r; the elcctrons whieh f °™ cathode 
rcfracted^rpokrizcV' 1 TheXR fleCted b> ’ a . maSnet ’ reflected ’ 

and it in nro .** n • . X-Rays are unaffected by a magnet, 

(*) Both the X-Ray/and /h/^th 
phorescence or fluorescence in rayS P roduce phoS ’ 

electroscopes by ionizine th, - ‘ t,ve substances, discharge 

film of sensitized photograt.ld/’ w pr ° <iuce effccts u P on thc 
cumulative effects Lon , 1 ,. , paes ' The X-Rays produce 
trophic nerve influence and 1 !T"' S ° f the body ' destroying the 
may even lead to the format;'° ^ cc,lular vi,alit - v ' This 

from the necrosis and local death ofuTZ' 13 ''' 6 sloughing burnS ’ 
;avs. The specific action of the catted 138068 “ th ° path ° f ' 
ha* not been definitely detormm i )de ra T s upon living tissues 

The modern X-Ray Tube in it UP , *° the tinK ‘ of writing * 

1:18 » w Wch represents the type desi^nTf f °™ is shown in Fig ’ 

( <1 lor use in connection with 




193 


FOR THE PRODUCTION OF TI| E X _ IUY 
. static machine. It consists of a u « 

sla® provided with two electrodes-’ a B ° h '' mia " or 
:"h<«le being a concave reflector of aluminum whiTf^ W 
-.as to project the cathode rays toward a common J f Sh f [x ' d 

.he center of the anode, which ia a thin platinun, pUtes^ 
-], of forty-five degrees with the axis of thetub<' Tt o , 

,v- in colliding with the anode are reflected at right an2, ^ 
-'.ike the wall of the tube in straight Unes, radiating from the 
d point, each line being continued in the space outside the 
ube in the fonn of an X-Ray. The higher the degree of ex- 
,:iustion ill the tube the shorter will be the wave lengths of the 
X-Rays it produces, and the 
i ater their powers of penetra- 
•iun and frequency of vibration. 

In treating or examining dense 
r deep-seated tissues with the 
X -Ray, a so-called “ Hard Tube” 
if a high degree of exhaustion 
will be required, while for the 
treatment of superficial condi¬ 
tions or for the examination of 

moderately thin structures, such ^ Anode r . Cathode, h. Hand of 

as the hand, foot or forearm, a ’patient. P. Sensitive 

, . . i dosed in (Opaque Paper Envelope. 

•Soft Tube” exhausted to ales- 1 

' r degree, should be employed; t 

as it produces, longer. sloW " J^ st ’Tnd definition, 

affording pictures showing - r the current and requires 
-Hard” tubes resist the P**^- machin( . „-j|l readily 

lugh voltage. The current ^ i engt h rather than 

jump across an air-gap severs ^ a « har ,r tube. Such 
pass through the highly rare <■< 8 fluore scence but show 

tubes exhibit an intense tubes, on the other 

absolutely no light inside^ of bluish -white light between 
hand, show flickering P fluorescence, and 

the electrodes, in —jo^c px ^ ^ ^ 

possess such a low X bac k«l up by them. Tubes for heavy 
xlv rfr^irc currents of considerable volume in order 



Fig. 13S. — Method of Taking a 
“Skigraph.” 
















HIGH—FREQVEN< V CURRKNTS 


to generate rays of high power and intensity. This large amper 
age gives rise to a great amount of heat, mainly at the focus 0 f 
the cathode rays. Unless suppressed or absorbed, this heat 
would expend itself upon the anode, which would be rend- 
incandescent or perhaps actually melted, and in either event th 


139 . 


-X-Ray Tube with Solid Metal Anode. 


efficiency of the rays would he destrovod v • 

been devised for obviatina rh , ' anous means have 

as the use „f "sZ nl h l e r U,m " ati O ' 1 of h “ at - 

shown in Fig. 139 or by emnl ^'^ ^ platlnum an °de as 

.. ’ °* hy em P lo - vm g « cooling chamber filled with 


Water in rp l . at er-cooled” X-Ray tube. 

thC Under surf »ce of the platinum plate. 

inside the X-Ray tube causes 

'< 1« arc cither driven int ° f !’ < ' Sldual air particles. These 

mt ° the walls or are absorbed hy 
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for th e PRODi-cnos or THr v „ 
tin- minute s P«*s of amorphous n i»,- ' 195 

surf act’ of .hoan.Kfe by the bomb^^'^ from the 

-m am. rhc tube mother wmrf. .i.- 8 trons of the r»n,„,i 



B 



~ w w * ^^uiiusuon i<> n i * v. iti-* 

impossible to pass a current throuet Uoed tha ' it bc- 
t„ regenerate such a tube- it mav ^ * the '“be. I„ order 

exhausted on a mercury pump or a «m„n h air and “Sain 
■ aifmitted to the bulb by means — an,oun ' °f gas may 
: the vacuum regulator with 
which the majority of tubes are 

rovided. 

Although even* maker of X- 
hiy tubes has his special form 
; vacuum regulator, there are but 
‘hive fundamental types: 

1st, Chemical Regulators, re- 
juiring external heat for the 
liberation of gas. 

-hi. Chemical Regulators oper- 
‘ttt-d by an electric spark. 

dd, Osmotic Regulators depend¬ 
ing upon the ability of certain 

metals to absorb hydrogen gas Fig * 141 -— Resmlator* for 
. J o b A-Ray Tubes. 

''ltm heated. .4,Chemical Regulator. (Hear). B. 

Conventional examples of these Chemical Regulator, (Spark). C, 

. . , “Osmo-regulator.” 

Huee types of regulators are 

shown diagrammatically in Fig. 1 11. (.4) consists of a glass tube 

projecting from the side of an X-Ray bulb, having an enlarged 
rounded extremity containing potassium chlorate or manganese* 
dioxide which liberates oxygen gas when heated by the applica¬ 
tion of a match or spirit-lamp to the outer surface of the glass 
tube. 


nr 


D= 


J 


(.£) is similar in construction to the regulator just described 
except for the platinum wire, sealed into the portion of the 
tube containing the chemical. By allowing sparks from the 
coil or static machine to pass into the tube* through the platinum 
wire, gas is liberated as in the first instance. An ingenious 
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application of (his type of regulator is found in the so-cai^ 
“Self-regulating Tube" illustrated in Fig. 142. Hy means of aft 
adjustable wire connected to the tul)e terminal farthest f ro , n 
the regulator, a spark-gap of any desired length may be formed 
between the point of the wire and the platinum terminal of t y lfj 
regulator. Suppose, for example, the wire be adjusted to f 0rm 
a gap of three inches. When the internal resistance of the tube 
becomes greater than that of the spark-gap, the current will take 
the path of the least resistance, passing across the gap to the 
opposite terminal of the tube by way of the chemical chamber 
of the regulator. Sparks will continue to pass until sufficient 
gas has been liberated to reduce the internal resistance of the 


Hu. 142 . “ Self-regulating ” X-Ray Tube. 

for thc cumm t,,an "* 
may be maintain i l ^ thls arrangement the tube 

indefinite pS * C ° nStant ”* istance *>r an almost 

of an extremely smalThd 101 th(? 0smotic " hich consists 
side of the X-Rav 1 it ^ ° , m< ta * c Palladium sealed into the 
open, while the out nr \' . innrr ( ‘ n d of the metal tube being 
protected by a evlin 4 • * *! , 1S c ^ osec ^* Ordinarily the tube is 
*nd the flame of a ^ If the latter be removed 

"* Pie Palladium Tub ■ n "i 1 * ^ a PPlie’d to the closed extremity 
Har ne will be drawn n\ Y< ,° gl>n Ions fro, n the int erior of the 
h '*t«l metal inu, th( ‘"T ' l '"' int, ' r - mo| ecular spaces of the 
a <l vantage of „ exhausted X-Ray bulb. The principal 

yP< ° f "»*** lies i„ the fact hat the 
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FOR the production of thf V 

v:unmm may be reduced an indefinite 197 

, h , life of a tube provided with a r , "l"! ” ° f thn «. while 
l.nr^ling types is limited by ,he amount Tv. ,* ither nf «* 
end of the regulator tube. 1 the 'hemical in the 

In order to use Tesla Currents for th 
X-Ray, a tube of special construction is n ,T producti °n of the 
ton- character of the current would d"® 0 '' 85 the osciUa- 
of tile ordinary tube of the unidi- * ‘‘"troy the efficiency 

notional type. Various methods ! 

have been devised for the con¬ 
struction of High-frequency X-Rav 
Tubes involving three different 
: inciples: examples of tubes illus- 
t rating these ideas are shown dia- 
rammatically in Fig. 143. 

A shows the construction of the 
tube of the so-called ‘‘Double-fo- 
us type invented by Professor 
Elihu T homsoru It is reallv a 
combination of two distinct tubes 

"ill be seen by the imaginary 
' lotted line dividing them. The 
1 ^e-illations in the direction of the 
arrow uY) produce X-Rays from 
the cathode and reflector in the 
right-hand half of the tube. The 
alternations in the opposite direc¬ 
tion. indicated by the arrow (T), 
produce a stream of rays shown at 
(1 ) in the left-hand side of the tube. 1 his is the most efficient 
type of High-frequency X-Ray Tube as it utilizes the energy of 
the entire current. It is admirable for therapeutic work but is 
not suited for skiagraphic examinations as the two points of 
origin of the X-Rays cause double outlines, which destroy the 
clearness of definition. 

B) shows a tube of the writer’s design involving the same 
principle as the Double-focus tube but the rays, instead of being 
projected in two parallel streams are separated, those from the 




“7< 


Fig. 143.—Types of “High-fre- 


— I vpes o 
v X-ltav 


quency JV-Kay Tubes.” 

.1. Thomson Double Focus. B. 
Strong Double Focus. C, Sin¬ 
gle Focus (double bulb). 
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HIGH— FREQUENCY CURRENTS 


oscillations in one direction, being reflected from the anterior 
surface of the platinum plate, while the rays from the opposite 
oscillations are reflected from the posterior surface of the plate. 
By mounting this tube in a dark box fixed in the center of a 
cloth screen or curtain, two independent examinations or 


l ^| 


Fig. 144.—Thomson Double Focus X-Ray Tube. 

treatments may be given simultaneously; the operator, for 
example, making a fluoroscopic examination of a fracture of the 
bones of the forearm, while his assistant is applying the rays for 

the treatment of a facial epithelioma, to a patient on the opposite 
side of the screen. 




tio. 145.—Single Focus Tube for H F n 

Under Anod™ ,tS; WIth Hollow Metal Cone 

ft ) In tubes of the third *i 
of oscillations are smothered <1 \ Catho<,c ra * vs from set 
or a closed glass bulb while r/ amped m a hollow metal cone 
ployed for the Z 77"" 

directional type of tube. Ka .v, as m the usual uni- 
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' nn *”HAV p*, 

In l'igs. 1 *■h *45, *46, 147, arc illustrated sev<»™i . 

of High-frequency X-Ray Tubes, embodying thTJSSS 

just described. 

r, U ‘ X - K:1 - V has boen envtoyri for some years in more or less 
^urossful treatment of malignant growths involving the super- 
.-■ml tissues or the 111UC0US membrane, the principle of its action 
ini: its cumulative destructive effects on the vitality of the 
11s. Malignant growths being of a low grade of vitality and 
devoid of trophic nerve supply are killed by a smaller dosage of 
e X-Rays than would be required to devitalize the normal 
;><ues in the vicinity. Great difficulty has been experienced, 
however, in accurately gauging the length and frequency of the 


Fig. 146.—Single Focus Tube for H. F. Currents (Double Bulb Type). 

treatments, and in many cases extensive areas of ^ 

sloughing have been inadvertently producer! m 

tissues covering, or adjacent to the malignant coll i t n»-cl 
Accidents of the above character have been p ac.ica y eo.dmed 
to cases t mated by X-Rays exeited by a RuM f Cod o «c 

machine. Several years ago the writer ™ 
st rat rat the possibility Of causing the absorpt^i of ma 

Td ’ ^ r 

connected to a Tesla terminal by a metal tmnd-elcctrode an,I an 
electrode of the vacuum condenser type exhaust,-d to an \ . 

\ . . was connected to the opposite terminal and applied 











2(M) high-frequency currents 

to the surface of the body in immediate relation to the tumor 
The increase in the vitality in the normal cells through the 
stimulation of the trophic nerves by the High-frequency Current 
counteracts the depleting effects of the X-Ray on the healthy 



K ", r ><* XR »y Ei'her Dhvct „ r Alternating Cu r . 

it a[Ki C ° nCentrateS !t “<*>» cells of the malignant 

writer for the 

in the chapter devoted to'th trTf 1 * ' Umors are de *ribfd 
Malignant Growths.” L !gh-frequency Treatment of 
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GENERATRIX OK the ULTRA-VIOLET ray rv 

CURRENTS HIC 'H-FREq CENcv 

' 't years ago Doctor Finsen of D 

u:U experiments for the determine"!! !*f" a *** of 
action of light ravs. He first emplovod the ^ t '* n *** S ° 
\ponments, afterward substituting the t rays ,n ^ 

arc lamp consuming eighty amperes, and 
contaimng salts of iron. He demonstrate the 



Fig. 148. — Diagram of Finsen's Arc Lamp. (GuiUeminot .) 


of light rays in the green, blue, violet and ultra-violet portions 
of the spectrum, in the treatment of lupus and superficial cancer. 
In order to obtain any degree of penetration he found it neces¬ 
sary to force the blood from the area of treatment by means of a 
quartz lens or compress. Daily treatments lasting for an hour 
or more were given for months or even years in order to produce 

the curative effects. (Fig* 

Only a comparatively small percentage of the rays from 
Finsen's Lamp were beyond the violet end of the spectrum, and 
these consisted of wave lengths only slightly shorter than the 
visible rays in the extreme violet. It is possible, however, to 

201 
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0()1? high-frequency currents 

produce ultra-violet rays of considerable volume nearly an 
octave higher than those obtained by Finsen. For the genera¬ 
tion of these rapid ultra-violet rays, a High-frequency Current 
is employed, discharging across a short spark-gap between i ron 
electrodes. Many of the bright lines in the spectrum of iron are 


Fig. 149.— Piffard’s Spark-gap Lamp. 

beyond the violet and by the rapid oscillations of the current 
these short rays are given greater intensity than the iron lines 
in th(' visible part of the spectrum. 

Rays of the above character may be obtained from a Ruhm- 
koi-jj or static machine by connecting the terminals to a Piffard 


strongs Ultra-violet Lamp for Use with “Ajax* 
Hercules” Coils. 


or 


amn 1 !’J"h SeriC,S a smaI1 ^den Jar. Doctor 

“ t 0 ™ h ' consists of two or 

in a hard rubber x,twe en small iron balls, mounted 

greater intensity n / . COV ^ red with a quartz lens. Rays of even 
nS,t> ^ ** ° btai ^ Rom a lamp of a type designed 
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" F THK lXTRA-v, OLm . „ 

,, v ,l„ aulhorwhichisillustratedinFig iso n . 203 

■I •> <''«•*' adjustable spark-gap between tb,. ' ons,sts essentially 
-mall steel ball projecting from an anertom C ° nVeX of a 

iiinal, and the end of a small steel rod wh- l" * CIrcular brass 

i, in the opposite terminal of the lamn th paases throu ? h a 

i 1 H-inp: held in a micrometer screw nrovkblUU"' 1 of the 
rubber handle regulating the length of the spark Tk ! hard ‘ 
covered with a metal canopy provided with a quartz loltT 
transmission of the rays. The terminals of the lamp arecom 
nected to the dischargmg c.rcuit of the condenser in the writer’s 
High-frequency Apparatus, the ordinary spark-gap being thrown 
out of circuit and the small balls and disks of the Tesla Terminals 
being pushed into contact in order to short-circuit the High- 
frequency Coil. 

The rays are of extremely short wave length and high fre¬ 
quency. Glass, mica, celluloid and gelatin are absolutely opaque 
to these rays which, however, readily pass tlirough plates of 
quartz, selenite or rock salt. They produce active fluorescent 
or phosphorescent phenomena as described below. Under cer¬ 
tain conditions they possess the power of ionizing the air, increas¬ 
ing the length of spark-discharges and discharging charged 
electroscopes or Leyden Jars. Applied to the exposed surface 
of the human body, these rays produce redness, congestion and 
blistering, in a single sitting of from thirty to forty minutes. 

I hey produce pain and redness in the human eye, and the 
operator should, therefore, wear spectacles with large gla» 
lenses when working with the rays, lhe value of thest lay- a 
therapeutic agents has been demonstrated by the sum s.lul 
treatment of a large variety of acute and clnonic skin diseases 
and in affections of the peripheral nerves. When employed 
for the latter purpose, the tissues to whie h the ia y s a 11 
be applied should be de-hematized by the use of a so u ion 
of adrenalin, cataphorically diffused by means oi t it 

For experimental demonstration in lectures, etc., brdhan 
effects may be produced by subjecting specimens of the follow¬ 
ing substances to the ultra-violet rays from one of the above- 
described lamps: 
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a 

u 

u 


Eosin (Aqueous Solution) 
Fluorescein 
JEeculin 

Quinin Bi-sulphate 
Cylinder Oil 
Wfllemite 
Calcite 
Fluorite 
Uranium Glass 
Didymium Glass 
Lead Glass 
Calcium Tungstate 
Barium Platinum Cyanide 
Calcium Sulphide 
Zinc Sulphide 
Diamond 
Selenite Crystals 
Aragonite 


■ Green Fluorescence. 

Yellow Green Fluorescence. 

■ Sky-blue Fluorescence. 


U 


= Yellow Fluorescence. 

= Bright Yellow Green Fluorescence. 
= Salmon-pink Fluorescence. 

= Amethyst Fluorescence. 

= Apple-green Fluorescence. 

= Dull Red Fluorescence. 

= Sky-blue Fluorescence. 

= Bright Blue Fluorescence. 

= Yellow Fluorescence. 

= Bright Blue Phosphorescence. 

= Yellow Phosphorescence. 

■W~hite Phosphorescence. 

= A ellow White Phosphorescence. 
r Blue White Phosphorescence. 


An interesting effect is produced by powdering certain of the 
above substances and painting pictures with them, using a 
medium of gum-arabic solution, or silicate of soda. These pic¬ 
tures show no color when exposed to the ultra-violet rays, when 
a plate of glass Ls held over the quartz lens of the lamp, but when 
e g ass 13 remove d the designs at once appear in brilliant tints. 
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CHAPTER XIX 

THS ^RATION OF OZONE BY THE HIGH—FREorrv 

nt 'QuENCY CURRENT 

,)zonk is a heavy gas of an extremely penetrating„i ,. 
produced by the discharge of High-potential Cur^ pJ 
ticularlv the High-frequency Type, across gaps fi,led wth 
oxygen or air. From a chemical standpoint ozone is an Alio 
tropic form of oxygen, containing three, instead of two atoms to 
molecule. A\ hen intioducod into the lungs or other mucous 
cavities of the hodv, ozone acts as a powerful germicide and 
disinfectant. It destroys the toxic products of bacteria through 
its power as an oxidizing agent and is said to exert a tonic stimu- 
lant effect upon the cardiac and respiratory functions. 

Ozone has been highly exploited and undoubtedly greatly 
overestimated as a therapeutic agent, but on the other hand, it 
has been unjustly condemned by many physicians who have 
employed it in an impure condition. The principal obstacle to 
the therapeutic use of ozone as produced from ordinary air by 
the static or High-frequency Discharge is the large proportion 
of poisonous oxides of nitrogen which is simultaneously pioduced. 
Various means have been devised tor the removal oi absoiption 
of these impurities, such as passing the ozone through tubes 
containing lime, or solutions of the alkalin Indian, oi 

bonates. , . , . , . . p 

An apparatus has been placed upon the mar it in u a 
years which is designed solely for the production and I therapeutic 
administration of ozone derived from ordinary air b con,.. n 
a “step-up” transformer which raises the potential of the com¬ 
mercial alternating current to al>out 40.rKK) v° ts. • P^r 
multiple tubular condensers arc excited Hy the H^h-p. Unba! 
Current, of the transformer and the air m then mtenor s rap 
converted into ozone by the silent d.seharge between the glass 
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covered metal rods which form the condenser. A continuous 
current of air is forced through the condensers by means of ar, 
electric fan in the lower part of the apparatus and the ozone 
mixed with nitrous fumes passes through leather tubes to the 
inhaling masks. Just before entering the latter the mixture of 
gases passes through glass “U” tubes partially filled with an 
oily liquid, containing aromatic products combined with terpin 
and camphor derivatives. The makers of the apparatus place 
great stress upon the properties of this liquid, which they claim 
not only completely absorbs the nitrous products but forms a 
volatile, unstable compound with the ozone which breaks up in 
the lungs into nascent oxygen, and an active chemical germicide. 
These generators are employed bv a considerable number of 



F,G ’ 1->l - 8tron S’ s Apparatus for the Treatment of Pulmonary 

1 uberculosis. 

physicians throughout the country, many of whom claim to 
have obtained remarkable results, especially i„ cases of pul¬ 
monary tuberculosis. Up to the present time no scientific 
clinical tests of this apparatus have been made by any of the 
lecogmzed authorities. Pending such information no'definite 

Ca " ** g ‘ v ™ r< ' gardin S actual therapeutic possibilities 
oi t his method of treatment. 

trltLnf'T h f rCCeBtly c 0l,I< tructed an apparatus for the 
treatment of pulmonary tuberculosis and other diseases of the 

respiratory system, which he believes to he the first device for 

he scienuhc generaiion of chemically pure ozone ever employed 

for therapeutic purpose A diagram of this apparat us is shown 

-.it,. h ; ’V U C °" S,StS ° f a fram0 ’ Provided with straps for 
attaching the apparatus to the thorax of the patient, supporting 
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\\\o variiiiin condenser electrodes bv » 
riil>l«T. Th.-se electrodes arc exhausted to a whlt^ * h * ,d 
an- adjustable, so that their action can be dirertcl. ' “"‘T amJ 
area. Ordinarily, they are symmetrically » Tf *** 
„,e central portion of the right and left lung respecti^T" 
shown in the figure. Kach electrode is connects „ V . 

-f the Tesla Coil in series with an adjustable air gan iT"*'' 
moal disk*, stu dded with points; each of the two L s 
enclosed by a glass cylinder provided with tight-fitting hardwood 
raps. Through tubulated apertures at both ends of the glass 
cylindei, the interior of the spark-gap chambers are connected 
in series so that air forced into one chamber will pass through it 
into the second whence it will be conducted through a glass tube 
to a rubber-edged inhaling mask supported on an adjustable 
spring arm attached to the frame of the apparatus. In adminis¬ 
tering the treatment the patient reclines at full length, the 
apparatus being strapped on his chest so as to bring the vacuum 
electrodes in contact with the body over the right and left lungs, 
while the mask Is adjusted in light contact with the face of the 
patient covering the nose and mouth. The current is turned on, 
and the small disks in the glass cylinders are adjusted until a 
dense effiuve, an inch or more in length is produced at each gap. 
Pure oxygen gas from a steel cylinder provided with a rubber 
hag and wash bottle is conducted through the two spark cham¬ 
bers to the inhaling mask over the face of the patient, in its 
passage across the gaps, a portion of the oxygen is converted 
into pure ozone and the mixture of the two gases is inhaled by 
the patient. Just before passing into the face mask, the ozonized 
oxygen passes through a small nebulizer by means of which the 
vapors of aromatic or antiseptic liquids may be simultaneous!} 
administered to the patient. The writer has obtained excellent 
results by the use of the compound which is supplied to the 
profession under the proprietary name of “ Pineoleum, in con¬ 
nection with the above apparatus. As this device was con¬ 
structed by the writer something under three months ago, it is 
impossible to cite clinical evidence of its value in the treatment 
of pulmonary tuberculosis; however, the remarkably rapid 
improvement of the few cases which have been treated, up to 
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the present time, certainly warrants the writer in his belief that 
this method of combined treatment by therapeutic agents which 
have individually been widely employed in the successful treat¬ 
ment of tuberculosis, will prove to be the most efficient means 
yet produced for the ultimate eradication of civilization’s most 
potent foe, the “Great White Plague.” 
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chapter XX 


A REVIEW OF 


modern therapeutic methods 
Therapeutics in its broader sense may tie defined • 

- «• •?« - •—« «i 

tions have shown that the various functions of the body re nd 
from the action of vibratory electrical forces in the nervL umn 
the chemical compounds which constitute the different cells and 

tissues. 

The vital functions may be classed under the following heads: 
1st, Psychic functions, including the phenomena of conscious¬ 
ness, volition and reason, which result from the action of subtle 
physical forces, the exact nature of which is at present unknown. 

2d, Special sense perception including, (a) vision, (6) hearing, 
(c) taste and smell (a single function manifesting through two 
channels). 

3d, General sensory perception which includes touch or 
tactile impressions, the sense or appreciation of weight, and the 
sense of pain (the latter being an abnormal effect). 

4th, Motor functions, involving the voluntary or involuntary 
contraction of muscle fibers. 

5th, Secretory functions, involving the elaboration or forma¬ 
tion of definite chemical compounds by groups of specialized 
cells. 

6th, Metabolism, or vital combustion, a function inherent in 
each individual cell, whereby it absorbs its quota of nutriment 
from the blood or lymph, together with oxygen from the red 
corpuscles, and builds them into its own structure, transforming 
their potential energy into the primitive vital forces ot living 
protoplasm. With the exception of the first and last group, the 
various bodily functions depend upon electrical vibrations, 
which they receive from the nervous system. Each function is 
expressed by cells or organs, which are specialized or peculiarly 


209 


(C) Jeff Behary 2019 


227 



*210 


IIHIM HU'Ql knv\ < rnm:v 


mlMpt.xl for their particular work, ami whirl, arr associated with 
M s|H'ci»l set or system of nerve fibers, transmitting electrical 
vibrations of a certain definite frequency. 

Thus the contractions of muscles depend upon vibrations 
averaging about four thousand per second, which traverse t!„. 
so-called “Motor Xrrirs" as the result of a voluntary or uncon¬ 
scious impulse originating in the brain. The sensation of touch, 
on the other hand, undoubtedly results from an electrical vibra¬ 
tion between 10,000 and 15.000 per second, which traverse the 
sensory nerves as a result of stimulation of the nerve endings in 
the skin, and carry to the brain a knowledge of the location and 
nature of the external stimulus. The auditory nerves carry to 
the brain a series of sound or tone perceptions, ranging from 
thirty vibrations, to 40,000 per second, while the optic nerve 
transmits as color impressions, ether waves of radiant energy 
varying from 350 million-million (red light) to 750 million- 
million (violet light). The nature of the emanations which 
produce the sensations of smell and taste arc* at present unknown, 
but they arc probably vibratory. It has not been definitely 
determined whether the electrical vibrations, traversing the 
optic and auditory nerves, correspond in frequency to the light 
rays and sound waves which respectively produce them; this is 
probably the case with sound, which is the result of mechanical 
\i nation^ "hile light. which results from electro-magnetic 
disturbances of the ether, probably induces in the optic nerve, 
electneal ^illations of a much lower frequency, but harmoni- 
callj related to the luminous rays which produce them. 

riiere are two other functions of living tissue which have not 

(Tat and t'T , T, a,JOVe classifi ™tion-namely, a sense of 

a .d the r l’l 7M \ transmitted th "»'Kh the sensory nerves; 

celt of thT i' r 1 • mf1 " cncos -” enable the different 

agencies and ! '' ^ dC8trUCtive •*» disease-producing 

agencies, and to maintain a condition of hr.oWi , . , , 

intptrrif-v ti,; 0 t..n , . . .. 1 health and structural 

f. . • 1 Ins tiophic influence does not muni* <* , 

rancr,. fl f r . , nor res ult from a definite 

ge . ot vibrations of a special set of nerves b..» „ , 4 . 

associated with the nerves in general- thus 'if PP ears ° , ( . 

destroyed, gradual atrophy and dege’nemtbn win" 

nrnsc.es corresponding to that particular nerve Again, I 
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,lost ruction of the optic nerve will be followed, not merely by 

of :; sh v but hy r th ;: wast,n « awa >- °f 

I«‘"- Most forms of <llsc ' aae the direct or indirect results of 
the diminution or cessation of the trophic nerve influence „f a „ 

tn-iian or group of organs. For example, as a result of overwork 
lack of sleep, and improper food, the potential nervous energv 
of a given organism is greatly depleted; one of the first results 
of this lack of energy is impaired circulation of the blood, which 
leads or predisposes to a chilling of the surface of the body, and a 
congestion and capillary stasis of the mucous membrane of the 
upper respiratory passages; this is the first stage of the so-called 
‘‘catching cold.” The ever-present disease-producing bacteria, 
take advantage of the temporary absence of their hereditary 
foes, the leucocytes , or white corpuscles, which are the "protective 
police” of the bodily tissues, and which are prevented from 
reaching and destroying the bacteria by the stasis or congestion 
of the capillary blood-vessels in which they are confined, and the 
disease germs therefore rapidly multiply and produce poisonous 
toxins, which are absorbed into the tissues and produce grave 
disturbances in the already depleted nerve currents, thereby 
giving rise to various functional derangements. In a short time 
the trophic or vital nerve currents of the entire body are so 


greatly depleted that extreme prostration and even death may 
occur. The functions of digestion, assimilation and circulation, 
are seriously impaired and the source of supply is thereby cut off. 
The abnormal conditions resulting from the absorption of bac¬ 
terial poisons, sometimes involve the liberation in the nei\e> of 
powerful electrical vibrations of a different frequency from 
those to which the nerves are attuned, giving rise* to serious 
functional manifestations. Thus the tetanus bacillu>, "hen 
accidentally introduced into the blood stream through a wound, 
in the course of its multiplication, produces a toxin oi poison, 
which, while extremely small in amount, and utterly insignificant 
from a purely chemical standpoint, possesses the po"er of 
liberating in the motor nerves, electrical vibrat ions of so powerful 
a nature as to give rise to terrific motor spasms; the muscles 
often being tom from their attachments by the intensity of then- 
contract ions. Still other forms of bacteria produce through 
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short-circuiting 


99 


of 


t heir toxins, interruptions or 

nerv es, and paral>sis •'^ult • . .. . . . 

seen, therefore,that the majority of the phene 

» i • a_ iA tKn £*\i*f*t 1 Oi iiiiIiLm 


fr 


)f» h*Ci), 1111 llIMM r .... • " f -- — 

f disease' result from disturbances of the electrical .-.piilibrium of 

The therapeutic use of drugs, which 

— a • • • mm — 


It will Ik* 

disease r«* 

the nervous system. *•”- . . .■ — .“«> 

been almost the sole resource of the medical profession in past 
vra rrt f involves the stimulation or suppression of different func¬ 
tions through the administration of medicines, and is so ob¬ 
viously empiric and unscientific, that the more progressive 
portion of the profession have grasped eagerly at even* new 
method of healing in the hope of finding a more rational and 
satisfactory basis for the treatment of disease. The study of 
bacteriology has shown that the white corpuscles of a healthy 
body are capable of preventing, or limiting infectious disease, 
by the secretion of chemical substances, or so-called ‘\4n/z- 
torins, which neutralize the poisonous products of the bacteria. 
When a patient recovers from an infectious disease, his restora¬ 
tion is due to the fact that the leucocytes of his blood have 
succeeded m forming sufficient antitoxin to neutralize the 
bacterial poisons; and the disease germs, thus deprived of their 

w °f <n n Ve WeaP ° D ’ arC P ' cked up an,J devoured bv the 
are lrlTf ’ ‘° the Spleen ' ‘heir dead bodies 

remain hi th P, J , T”** h °'" ““ ^ antitoxins 

time an<l prot,c ‘ the 

when produced by alvere^iot^U^f “ ** ^ 

our protective i nQ r on * ^ lls f° rr,ls the basis of 

application of the sanie^pnncffil!^- S ™ allpox ; A ,1,ort ‘ scientific 
diphtheria and tetanus * the antlt oxin treatment for 

lines of prophylaxittnd hy^w • ’ that C ' rcleS ' S a '° ,lg the 
tor the prevention of disease and ^ Study of metho(ls 

We are beginning to realize the 'f lM ‘ a '* h - 

contains within itself the elements . the healthy organism 

encroachments of disease, and that evei '-b pr ° twt h from the 

obtain access to such a system by the wav V*** W , hePB baoter “ 

° f the sur face, their infection will I*• , f "°" n ds or abrasion 

* ° f a lni, d form, of short 
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•;on. <md confined to a small area. Hygiene, consisting in 
nil attention to the laws of health, plenty of deep, out-of- 
>r exercise, wholesome food, bathing, etc., is now taught in 
of our schools, while the large number of periodicals and 
nazinc articles treating of various hygienic subjects, is in 
i self a striking evidence of the intense practical interest mani- 
<ted by the masses in this most important evolutionary move¬ 
ment. Under the influence of public sanitation and personal 
hygiene, we may legitimately hope for the absolute suppression 
of all forms of infectious disease within a few generations. 
Meanwhile, however, the medical profession will be called upon 
to continue its present work of fighting acute and chronic mani¬ 
festations of disease in the individual, and it only remains for the 
physician to decide what particular method, or methods of 
treatment are in his opinion best suited for the purpose. The 
empiric use of drugs has constituted nine-tenths of the thera¬ 
peutics of the past century. The obviously unscientific character 
of such a system of treatment has long dissatisfied its followers. 
Attempts to formulate drug therapy into a science have met 
with but little success up to the present time. Hahnemann's 
Homeopathy, based upon the so-called “Law of Similars,” has 
l>een heralded as the true solution of the above problem and a 
considerable fraction of the medical profession are followers of 
this system. A careful and conservative study, both from a 
clinical and theoretical standpoint has led the writer to the con¬ 
clusion that, while a limited number of powerful drugs act in 
accordance with a theoretical “Law of Similars,” a much larger 
percentage of the various substances us*d as medicine absolutely 
refute Hahnemann's hypothesis; and unfortunately the nature 
of therapeutic drug action is not one which admits of solution 
by the present experimental methods of the scientific laboratory. 
The above conclusions regarding the reliability of the Homeo¬ 
pathic system apply equally well to the doctrine of “Sp«*cific 
Medication” as taught and applied by the so-called “Eclectic 
Practitioners.” Acconling to this hypothesis, for each and 
every disease to which the flesh is heir. Nature has convenient!v 
and most accommodatingly provided a “ specific” remedy, and 
it only remains for the physician to determine the particular 
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.... t() the different diseased conditions in Order 

substances u ^ ^ am , 8ci( . n tific system of therapeutic*. 

The writer wishes it to be distinctly understood that he i, 
neither condemning nor denying the curative possibilities of 
drues on the contrary, that valuable results may be obtained 
'l,„m remedies whether they be applied in accordance with the 
principles of homeopathy, eclecticism or empiricism is a truth 
which he has conclusively demonstrated in his own practice; 
hut that individually or collectively these systems satisfactorily 
solve the problem of the treatment of disease, he most emphati- 
cally denies. 

The great objection to all these methods lies in the fact that 
they approach the problem of disease from the wrong stand¬ 
point. If the home of a Western pioneer be attacked by a band 
of hostile Indians, his first impulse would naturally be to seize 
his rifle and endeavor to kill the marauders; experience, however, 
would have taught him the fallacy of such a course of action, 
and before beginning offensive operations he will do everything 
in his power to strengthen his defense. After barring the doors* 
closing his windows with heavy shutters, and placing his women 
ami children in the cellar out of the way of stray bullets, he will 
Jhcn. and only then return the fire of his savage adversaries. 
Ihc application of the above illustration is obvious; instead of 
endeavoring to kill the disease germs and to remove or suppress 

XtT produced by their toxins, by the administration 

^ power t0 

defensive and Ztr. ‘"S'"*"' ,0 cal1 to its «M the different 
rided it. Inasmuch as in know h' ?kch iVa/«re to. pro- 

agencies are as a rule readily ovenvmr I 
natural, vital and resistive forces which * S "'° y " 1 b - v th ° 

of a perfectly healthy individual I Z V "'*'" 1 th ® b ° dy 
even in weak organisms, the obviously in ‘T* potentiall - v 
diseas., would Ik. to infuse h.to the .ntiem’,"'’’ 1 ^ <>f 

forces of the same physical nature a* thosTTT 
health and destroy disease in the l**| v , lf Wh,,h maintain 

liealtl, and vigor. This is all very true th« P * rS ° n ° f nor "' al 


Practice to * 
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i„rr«* of tin* aUive character? Theultra-conservativephysician 
w)»<.-«• practice consists of t»i«* empirical use of drugs along fin™ 
priictically similar to those; followed half a century ago, will 
.•ply unequivocally “No!” But the progressive practitioner 
,! the “ twentieth-century type,” who i« conversant with the 
|. vrlopment of Physical Therapeutics during the last decade, 
will answer as emphatically in the affirmative. It Ls not only 
theoretically possible to produce artificial forces similar to those 
which maintain health and vital activity in the normal human 
body, but we have j/roduced, and are employing at the present day, 
therapeutic agencies, which, if not actual duplicates of the nerve 
vibrations through which Nature maintains health and functional 
activity, are at least sufficiently like these forces in that they 
increase vital resistance, reestablish depleted functions and 
assist in the elimination and suppression of disease-producing 
agencies. These forces comprise the Electrical Vihraiums, 
known as “Alternating Currents of High and Low Frequency," 
and their etheric counterparts, namely, the various forms of 
Radiant Energy. 
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CHAPTER XXX 

physiological action of oscillatory currents 

Before attempting a consideration of the effects produced by 
HHi-f resiliency Currents upon the functions and constitution of 
the bodily tissues, it may be well to briefly review the physi¬ 
ological and therapeutic action of the simpler forms of electrical 
energy, which have been employed in the treatment of disease. 
Under the latter head may be mentioned : 

(A) The Constant Galvanic Current. 

(/?) Interrupted Galvanic Current. 

(C) The Slow Faradic Current of Low Voltage. 

(D) The Rapid High Tension Faradic Current. 

( E ) The Sinusoidal Alternating Current. 

(F) General Electrification with the continuous High-potential 
Current from a Static Machine. 

{G) The Static Breeze. ■ j 

(//) The Static Brush or Spray. 

(I) The Static Spark. 

(•/) The Static Induced Current. 

(A) The Static Wave Current. 

an^.n? Va f- CU !'7 nt “ COntinuous ’ of low potential and high 
shunt from tl ' S ,° ’ talm ' d from a of battery cells, or from a 

^ ! 10 ' VOlt Direct Current.' The effects of 

chemical action ont * ' r °” gh the 1,od >' are mainly due to the 

°f the salts dissolved h'V'r ° f the electrolvtic dissociation 
Products are liberated . tlSSUes ’ ChJorin and other acid 

hydrogen £as f nr . - 1 le positive electrode; caustic soda and 

^ufficicndy strS™ g ? ^ current be 

scar resulting from th^ °™f atlon wlU ** produced, a hard, red 
die cathode are convert °* anodc ’ whi,e the issues at 
latter aetion is exerrmUfi ', *? t ° a %vhite soa P- v ' substance. The 

1 fi(xl in the destruction of urethral stric- 
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ton’, superfluous hair, and small tumors by nceativ, „i . , 
rh0 physiological action of the galvanic current ftSS^ 
hemostatic ami gennicidal near the anode- .• , ’ 

congestive and counter-irritant on the tissues in the vh'i'.in"of 


Fig. 152.—Apparatus for Generating Galvanic and Faradic Currents from 
Battery Cells or Edison 110 Volt “ Direct ” Circuit. 

the cathode. This current is also employed for the dissemination 
of various remedial agents through the tissues of the body. (Fig. 
152.) 

The interrupted galvanic current and the slow low-tension 
Faradic current produce very similar effects upon the human 
organism, their action being mainly upon the muscles and motor 
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erve8 . They are employed therapeutically a, a substitute fo, 
nroducing clonic contractions of le muse es, a form 





Fig. 1.53.—Diagram of Static Electrification. 

of ‘‘passive exercise” of value in cases of rheumatism, partial 
paralysis and muscular stiffness. 

The rapid High-tension Faradic Current, and the induced 
current obtained from small Leyden Jars connected to a static 
machine (D and J), are very similar in their effect upon the 
organism, and are employed for the relief of pain of nervous 
origin, such as neuralgia, sciatica, herpes zoster, etc. (Fig. 156.) 



tractions 


-like con- 
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of the blood in the tissues near the electrodes, thereby increasing 
local nutrition, oxidation and elimination. It has been more or 

] rS s successfully em- 

ployed in the treatment 
0 f rheumatism and 
croiit, and in the absorp¬ 
tion of exudates, effu¬ 
sions, etc. 

'the general effects of 
static electricity are of 
a restful sedative char¬ 
acter, relieving insom¬ 
nia, headache, and . e . .. e . ~ . 

reflex neuroses. The 

“breeze” and “brush” stimulate the peripheral nerves, increas¬ 
ing circulation and relieving superficial pain. (Fig. 154.) 

The static spark produces profound contractions of the deep- 
seated muscles and is therefore of value in the treatment of 
rheumatic and paralytic affections, involving structures in the 
interior of the body which cannot be reached by the Faradic or 

interrupted galvanic currents, (f ig. 

155.) 

The static wave current produces 
rhythmic contractions of a less pro¬ 
found, but more widely diffused 
character. It is of especial value 
in the relief of chronic inflamma¬ 
tory conditions. It is also used in 
the treatment of rheumatism^gout 
and spinal disease. (Fig. 15/.) 

It will be noted that all of the 
above modalities produce effects of 
a stimulating character; in other 
words, they merely incite the 
different types of nerves to the 
liberation of vibratory energy, 
thereby depleting the vital resources, although temporarily 
increasing their activity. This effect may he compared to 



Fig. — Diagram of Static 

Induced Current. 
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the action of a blast of air on the waning fire of a furnace. 
The intensity and energy of the combustion is temporarily 
increased, but at the expense of the already depleted fuel. It is 
asy to put coal on the fire but it is not always easy to give back 
to the body the vital energy expended through the action of 
•onic and stimulant agencies. 

In sluggish or dormant conditions involving diminished cir¬ 
culation and accumulation of waste products, counter-irritant 
or stimulant applications will often re-establish functional 
activity and restore the healthy action of the body, providing 
th* latter be well nourished and in possession of sufficient reserve 
energy to withstand the temporary overdraft on its resources. 



tic. 157.—Diagram of Static Wave Current. 

W here the vitality has been already greatly depleted, however. 

in the advanced stages of pulmonary tuberculosis, or in a 
patient just recovering from typhoid fever, the use of powerful 
stimulants, whether electrical or medicinal, would doubtless be 
*it tended with almost immediate fatal results. In these cases 
thi- chief resource of the physician has been to carefully husband 
1 ' already depleted vitality, by rest and general relaxation, 
meanwhile endeavoring to recharge the body with potential 

i m rgy by the aid of concentrated nutriments, given in a pre- 
uigested form. 

High-frequency Currents, more especially those of the Tesla 
H l*‘, possess therapeutic powers which are not exhibited by any 
of the remedial agents known to the profession. In passing 
through the Ixxly of a person whose vitality has been almost 
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exhausted through the encroachments of disease, these currents 
appear to promote circulation, increase metabolism, and more 
*, r i e ss completely restore the general harmony between the 
different functions of the body, seemingly without the slightest 
expenditure of the scanty residue of vital energy stored up 
in the cells and tissues. In other words, we have in these cur¬ 
rents a means of increasing vitality without the necessity of 
digesting, assimilating and storing the nutritive material which 
ordinarily carries the potential energy which forms the single 
source of supply for organisms belonging to the animal kingdom. 

While a certain amount of nitrogenous material must be peri¬ 
odically assimilated for the repair of the worn-out cells and 
tissues of the human body, the larger portion of our food supply 
is simply a cumbersome and unscientific source of energy for 
the performance of the various bodily functions. Vegetables 
obtain their energy directly from the sun in the form of radiant 
heat and light, and it should therefore be quite possible for man 
to obtain his energy directly, provided a vibratory force could be 
obtained which would be capable of ready diffusion through 
the tissues and absorption by the nerve centers. To a certain 
extent, the Tesla High-frequency Current possesses the above- 
mentioned requirement, and the next decade will probably 
witness the satisfactory demonstration of the ability of prop, r y 
attuned electrical vibrations to take the place of the entire food 
supply with the exception of a small amount of proteid material 

The physiological action of currents of high frequency 
primarily' exercised on the cellular chemical 

the vital combustion both in quantity and intensity, and facet¬ 
ing the elimination of waste products. There is an crease 
vaso-motor activity and a slight rise m arterial tension he 
oxidizing power of the blood is increased a fact of great im¬ 
portance in the treatment of gouty conditions, inasmuch as t 
involves the conversion of the uric acid deposits into soluble 
There is a peculiar inhibitory effect produced by High- 

A 1 _*_1_1_a—vrva-a T aoqI an- 


urea, mere ^ - —~ * * T , 

frequency Currents upon the peripheral nerves. Local an¬ 
aesthesia may be produced in this way and the reaction of the 
superficial tissues to Galvanism and Fa rad ism is sensibly dimin- 
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The ust' of the High-frequency Arc for the cauterization 
of moles and warts involves a similar inhibitory effect which » 
, ho wn by the fact that a discharge which at first causes p a i n 
<OOIi renders the area practically anesthetized. 

High-frequency Currents have Ihh'ii found capable of sterilizing 
cultures of pathogenic bacteria and of destroying the toxicity 
of their poisonous products. This fact explains their thera¬ 
peutic value in the local treatment of abscesses and septic 
ulcers by the effluve, and the successful treatment of pulmonary 
tuberculosis by the application of the (T Arson ral or Tesla Cur¬ 
rents through the methods of auto-conduction and auto-oon- 
iensation. Experiments on tubercular guinea pigs bv D*>r!nrs 
Lagriffoul and Denoyes, have shown that an actual inflammation 
is produced upon the tubercular nodules by the High-frequencv 
Currents, which art' subsequently entirely fret'll from their 
bacilli by the phagocytic action of the leucocytes. 

Ever since the High-frequency Currents were first exploited 
for therapeutic purposes, groat interest has been manifested in 
the peculiar immunity of the human organism fo currents of 
tins description even when their volume or amperage is several 
tunes the amount necessary to produce instant death if the 
frequency of the currents were low instead of high. One of the 

the v sn T 10 ^ ° f thlS pecuUar “paradox” was based upon 
‘tetat. r’: ,' at ^-frequency Currents did not actually 
face. Whil' tl X * ' were C0lu| ucte(l entirely upon its sur- 

metallicconductor''^ hash the C * Se ° f the hom °g ° neou3 
are reallv •*’ ^ mi demonstrated that these currents 

the latter l i ,hr ° Ugh a " l Jarts of the human organism, 

in thchcom !’r Il l '°"' PleX StTWt " r * "hose tissue* differ widely 
suggested by d’Arsh , ' ll 0t " cal osoi,lat io “ s - The explanation 
from clinical ^ more ln aec °rd with the facts deduct'd 

ductivitv above ^ | hc hy f ,othcsis <>f s,,rfacc ron - 

five effects of th l * T) Arsonixti attributes the destruc- 
l he intense Currents of Hi S h Amperage to 

different tviw«? xf oscillations which they excite in the 

a l.ow-frequenev Curr™, f ' e '" O ' 0r m ' rves ' for <-X'i,uplc. 
intense vibration* . ° f one am P ere would excite such 

htcrally to tear the muscles from their 
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sockets. If not of sufficient am|x-ragc to destroy life or con¬ 
sciousness. the l.ow-frequency Currents produce intensely 
painful sensations through the secondary oscillations which 
they induce in the sensory nerves. Currents of high frequency 
on the other hand, oscillate with such rapidity that no sensory 
or motor effects are produced, inasmuch as ail electrical vibra¬ 
tions beyond 10.000 per second lie beyond the limits of the 
range of frequencies to which these nerves respond. 

While the theory of d'Arsonral satisfactorily explains the 
passage of High-frequency Currents of great volume through the 
human organism without injury to the latter, it is not in the 
writer's opinion the only reason for the immunity of the body. 
Careful investigation of the action of Low-frequency Currents 
in cases where death has been produced by their passage through 
the body have shown that in addition to the injuries resulting 
from the excessive vibrations induced in the various nerves, 
there is more or less serious destruction of the more delicate 
tissues, such as the axis cylinders of the nerves, which can be 
explained only by the resistance which these structures ofter to 
the current and the mechanical disturbances resulting from the 
forcible overcoming of this resistance by the electronic stream. 
If a dam be built across the path of a river the water will be 
held in check, and only a small amount w.ll overflow I the 
volume and force of the current be increased, and if" 
portions of the dam be imperfectly constructed, the ton* o 
the stream will break down the resistance a, the ueak pmnt 
and in this way the entire dam may be dostroved 'II- home* 

analogy wiU illustrate through the forcible 

and the subsequent “institute a continuous 

passage of the streaim . o « discussing the physical properties 
or Low-frequency Current. n „ii M i fo q ie i r 

of High-frequency Currents, attention ia> _ 

r ^ a • ‘ fhrourfi non-conductors and bodies 01 nign 

°\ the absence of the usual interference phenomena 
ha^mTbeen explained by the fact that these “Currents are in 
Z\2 not currents at all, but transmitted eleetneal nbraUans 
The destructive interference phenomena, due to the passage o 
heavy currents through high resistance, are mere friction effec ts. 
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occasioned by the* of matter through matter. Th „ 

passage of a High-frequency Current, however, involves only 
| he transmission of energy. A continuous or Low-frequ<. ncv 
rurrent mav be compared to a stream of air flowing through a 
tube, while the high frequency resembles sound waves trans¬ 
mitted through a similar tube. In the first instance, energy Ls 
transmitted in company with moving matter; in the latter the 
energy is transmitted by the vibration of stationary matter. 
Thin rubber diaphragms stretched across the pipe, in the first 
instance, would either stop the stream of air, or be ruptured 
and disintegrated by its forcible passage. Diaphragms of this 
kind would interfere scarcely, if at all, in the passage through 
the tube of energy in the form of sound waves. Let it be 
remembered, therefore, that High-frequency Currents are simply 
forms of vibration, and are consequently transmitted by anv 
elastic medium, irrespective of its electrical conductivity. 

It is this fact which explains the immunity of the human 
body to the passage of High-frequency Currents of great volume. 

The use of High-frequency Currents for therapeutic purposes, 
produces remarkable curative effects, many of which can be 
satisfactorily explained only by the assumption that we have 
in these currents a rough counterfeit or substitute for the peculiar 
nutritixe flux transmitted through the nerves to all tissues of 
ihe body to which we give the name “ Trophic Influence.” It is 
this trophic power which enables the cells to absorb their quota 
0 ^ubhnent from the blood, to maintain their vital resistance, 
ano to perform their various functions. The exact manner in 
c . 1 . High-frequency Currents replace or regenerate the 
1 >P uc influence, has not been definitely determined. That 
_ y r< all^ act in the above manner will be evident from a 
coiiM nation of some of the eases cited in the chapters on 
^I><ual Therapeutics.” The increase in the trophic and 
eu.toiy nerve forces produced by the passage of High-fre- 
‘ U nt \ * aments i s very much more intense in connection with 
‘ igh-tension Currents from a Tesla Coil, than with the 
- m tension < urrents of d’Arsonval. The Tesla Currents also 
more powerful action on the vaso-motor system and 
af< (|, foro of the utmost value in the relief of passive oon- 
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action, whether occurring as a result of the depletion of the 
forces of the sympathetic nervous system, as a symptom of 
organic renal or cardiac disease, or in the initial stages of the 
u-ute infectious fevers. 

The secretory functions of the body, involving the action of 
the various glandular structures in the elaboration of the differ¬ 
ent digestive ferments, etc., are strongly stimulated by the 
action of the currents from a Tesla Coil. In cases of nervous 
dyspepsia, for example, where gastric digestion is absolutely 
suspended, owing to the lack of the sympathetic nerve currents, 
which in the healthy organism, incite the glands of the gastric 
mucosa, to the secretion of hydrochloric acid and pepsin, the 
application of the Tesla Current seems to temporarily restore 
or replace the lacking nerve force, inasmuch as the secretion 
of the gastric juice almost invariably follows the direct High- 
frequency Treatment of the sympathetic nerve ccnteis. 

In addition to the general vitalizing, invigorating, and har¬ 
monizing effect produced by the passage of the Tesla Currents 
through the human body, there are a number of local effects 
peculiar to the different methods employed in the application 
of the current to the affected areas. The differences in the 
physiological action of the various methods of ti( atnu nt dtpenc 
primarily upon the nature of the discharge and the pec an tie 
in the form, material and construction of the active electrode. 
As a consideration of the distinctive physiological action of the 
various methods for the local application of High-frequency 
Currents involves the discussion of the different pathologica 
conditions amenable to treatment by the respective modalities, 
the writer has included l>oth of the above subjects in the ensuing 
chapter on the “Therapeutic Effects of High-frequency Cur¬ 
rents.” 
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CHAPTER XXII 


the therapeutic action OF HIGH-FREQUENCY CURRENT^ 

In Studying the therapeutic action of oscillatory currents 0 f 
high frequency, the modalities or methods of application may 
be considered in the following order: 

(A) Currents of relatively Low Voltage and High Amperage 

Methods of production : 

(a) D’Arsonval Solenoid. 

(i b ) Primary Tesla Coil. 

(c) “Thermo-Faradic” Coil. 

Methods of Application: 

(I) Direct Treatment. 

(a) “Stabile” with Stationary Electrodes. 

(7>) Labile with Movable Electrode. 

(II) Indirect Treatment. 

(a) Auto-Conduction with d’Arsonval “Case” 

c cimll, 0 'I T Sat l° n With Conck ' ,1St ‘'- Couch. 

Sal eatment With the Alford Condenser 

{H) Am^rage° f ' ^ H ' gh Potential with Relatively Low 
Methods of Production: 

(5 S R Ctr-,j^^.Coa. 

(c) The Pifiani “ H "hh Alternating Transformer. 

Ward Hyperstatic” with Holtz Machine. 

Methods of Application; MM 

(I) Monopolar Treatment i„,i 
(a) Direct ' mclud >ng: 

Application / (I) Effluve. 

by ) (II) Pseudo-Static Spark, 

means ) (Hi) Arc (High-frequency 

of ( Cautery). 

' (IV) Vacuum Electrodes. 

226 
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(b) Indirect Application of the same Modalities. 

(II) Bipolar Treatment including: 

(a) Tesla Effluve. 

(b) Tesla Spark. 

(c) Tesla Vacuum Treatment. 

(</) Double Vacuum Treatment. 

(e) Double Effluve Treatment. 

(J) Tesla Auto-Condensation with Couch. 

(g) Tesla Auto-Condensation with Vacuum Condenser 
Chair. 


(III) Multi-frequency Methods including: 

(a) “High-frequency Wave Current" by Effluve Inter¬ 
ruption. 

(i b ) “Motor Impulse Current” with Spark Interruption. 

(c) “Pseudo-Faradic Current” with short Arc Inter¬ 
ruption. 

(IV) Condenser Effluve or Piffard “ Trans-Resonator Cur¬ 

rent.” 

(A) D'Arsonval Currents 

The Low-potential High-frequency Currents of large volume 
are similar in therapeutic effects, and methods of application, 
whether obtained from a solenoid, primary Tesla or Heat 
Coil.” Their physiological action is exerted mainly upon the 
cellular functions and the chemical processes of the body, 
increasing tissue combustion, promoting osmosis, and stimulating 
metabolism and elimination. For this reason the d’Arsonml 
Currents find their principal field of usefulness in the treatment 
of chronic and constitutional diseases, involving derangements 
of nutrition, metabolism and cell growth, such as diabetes, 
rheumatism, gout and obesity. They are also of \alue in tin 
local treatment of diseases involving progressive wasting of 
certain tissues or organs, such as tuberculosis, chronic bronchitis 
and muscular atrophy. 

In the first class of conditions the treatment is best adminis- 
teml by the indirect methods, with the cage or condenser couch. 
Practically the same results arc produced in both methods, but 
it is sometimes advantageous to substitute couch treatment for 



228 


HIGH-FREQUENCY ( T RRENTS 


(hat of the cage, or vice versa, in cases where the modality fj r „ t 
employed does not produce the desired effect. (Fig. l. 5 g ) 

For general diseases with local manifestations, such as rho U 
mat ism. and gout, direct treatment should be employed with 
stabile application, with a large sponge-covered pad over the 
solar plexus, a vessel of warm salt water in which the feet an 



mToh^ t h f r, ,,ling f thC ° P ! MSite electrode - The labile method 
• use of a stationary electrode usually consisting 0 f 

LIo^d V ^ed metal '- hiCh Sh ° Uld be wet a talt 
electrode consisting if' f 1 ^ S f ine or solar P lexus , and a movable 

of an insulating handle 4 7 f> ^ 

*=* ’ i> ’ ) These electrodes are connec- 


S > Glenoid, p, I^iem ' p Method for Solenoid Currents. 

ledt ^ Electrodes, to be Kept 

moved alowl^^^h^ff ° f ^ SO,cnoid ’ and tho small disk is 
FTom one to five hun 1 ' i CCt ! d area during the entire treatment. 
a bove manner, whil . f m ^ am Peres may be administered in the 
stationary, not overt' . ' ^ Sina11 electrode was allowed to remain 
tered without inflo -"° n,ndre<1 milliainperes could he adminis- 
inflaming or blistering the skin. (Fig. Iflo.) This 
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Joes not apply in the raw of large electrodes as described i 
connection with the stabile method. In addition to the 0 . n ', 
effect on metabolism, the labile method as above a,„ ) li,d 
produced local counter-irritant effects, and has given good 
results in relieving congestion and stasis, in sub-acute bronchitis 
and allied conditions. It is also useful in relieving pain in cases 
of sciatica, tic-doloreux and traumatic neuritis. Whether ap- 
plied directly or indirectly, a milliampere meter should always 
be placed in series with the patient in the solenoid circuit. With 
the condenser couch or Piffard Chair (see Fig. 114) the 
meter should he connected in series with the terminal to which 
the metal hand electrodes are attached. In the labile method, 
the meter should be on the same side of the circuit as the 
stationary sponge-covered pad. 




Fig. 160.—Sponge-covered Electrodes for “Labile I )’Areon valuation. 

For general hospital use the horizontal cage and condenser 
couch are best adapted, while for office treatment the Ptffard 
Chair with special condenser cushion, or the Ptffard Oonibmtt 
Spiral and Solenoid, will prove equally effective, and decidedlj 
more convenient. (See Figs. 109 anti 110.) 

(B) Currents of Very High Potential with Relatively Low A mperage 

The High-voltage Currents obtained from a resonator oi 
Teslu-Thomson Coil differ from the d’Arsonval Currents in that 
they produce less marked effects upon the chemical processes 
of the cells, while more intensely stimulating the nerves oi the 
sympathetic and vaso-motor systems, and exerting a peculiarly 
characteristic action on vital resistance and trophic influence. 

Among the European practitioners these High-potential 
High-frequency Currents are employed mainly in the treatment 
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&ma Rfirt ;, Coi| Condei,sei8; for Vse with 

Static° r f, '° ni a Piffard 

Owin S to their bipolar orijn ‘f *"*"*°^ Coil ' 

as carriers jor vibrations or ware* oi I l l,rrents ,na - v ,H ‘ used 
<-at,on Of this principle, as exempH^^I'*^'. T ,'“' app,i ' 
Ireyucncy Modalities, has oi»n.,t ' the iter’s Multi- 

development of clectro-therimoutics “' T y new field for the 
and enlarged the range of L f„i nd *“» Neatly broadened 
frequency and high ,Xntial ° f the Cl ~ of high 

Dheet local ^ZonZTJ™”*”' 

Currents Ls administered hv .1.0^0^™““' Hi S h -feequency 
attached ,0 the tenmnal of an badin £ZZ£ Tettlt’ 


of local conditions, being derived as a rule from an Gudin Res¬ 
onator. 

As the resonator currents are monopolar, they are obviously 
unsuited for the treatment of conditions of a diffused or genera! 
character. In America, on the other hand, High-potential 
High-frequency Currents arc generally of a bipolar nature, and 
are employed in accordance with the technic originated by the 
author, using an apparatus of the Tesla-Thoimon Type excited 
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The most familiar type of resonator treatment, i. ,, 

. Ifluvc, consisting 0 f a purple brush discharge of * 
twelve inches in length, obtained by the , w ., r0m to 
metal point electrodes. (See Fig. 115 , n f' mu * t ’P* e 
effluve is determined by the number oftumslThf^br 'Jf 
length of the spark-gap and the strength ittSj 
current. The effluve produces a sensation of warmth upon ,ht 
skin to which is added a feeling as if a succession of mL,J 
hailstones were falling upon the surface. 

If the distance between the electrode and the body be dimin¬ 
ished to the point where the discharge shows a tendency to 
change from the effluve to the spark, an almost painful sensation 
is produced from the bombardment of the skin by the rapidlv 
moving ions. Continued application of the latter description 
produces redness, congestion and even blistering if the treatment 
lx* unduly prolong^!. As a rule the effluve should not be given 
with the electrode at the above minimum distance, the latter 
being employed only in the treatment of indolent ulcers, and 
where it is desired to produce artificial inflammation as in 
psoriasis, chronic eczema, etc. 

In the usual effluve treatment, the electrode is held just near 
enough to cause an agreeable tactile sensation on the part of the 
patient. 

The effluve produces a threefold effect upon the tissues of the 
bodv. the first being due to the action of the electrical oscillation.- 
transmitted through the air-gap, and radiating through the 
tissues near the treated area. These oscillations relieve conges¬ 
tion, stimulate nutrition, and increase the activity of the va-o- 
inotor system and trophic nerves. The second effect of the 
effluve results from the wntc bomtxirdment of the treated surface 
and i- of a stimulating counter-irritant nature. Th> third effect 
is due to the ozone and nitric oxides liberated by the effluve and 
driven by it into the superficial tissues: the germicidal action of 
the effluve on septic ulcers, pyogenic infection and parasitic skin 
disuses is no doubt largely due to the production and diffusion 
of the above gases. In addition to these effects, there are other 
distinctive results of effluve treatment, which will require further 
investigation for the determination of their exact nature and 
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therapeutic value; they are produced by the action of thr- 
secondary ether vibrations resulting from the oscillatory dis¬ 
charge, which probably include rays in the blue, violet and ultra¬ 
violet together with heat waves and Hertzian radiations of 
different periodicities. 

The “ Resonator Effluve” is of value in the treatment of a 
large variety of local affections, particularly those of a septic or 
inflammatory type, and has given excellent results when com¬ 
bined with cTArsonval treatment in cases of general diseases 
with local manifestations, especially pulmonary tuberculosis. 

The “Pseudo-Static Spark” and the method for its production 
and application have been described in a previous chapter. It 
is of comparatively little value when derived from the single 
terminal of a resonator, but may be used with good results over 
the spine as a substitute for the actual cautery, in the treatment 
of chronic ulcers with exuberant granulations and for the relief 
of pain in obstinate neuralgic conditions where other methods 
of application have failed. 

lhe Direct -ire from a resonator or Tesla Terminal was first 
employed for cautery purposes by the present writer in the 
removal of small superficial tumors, and as a substitute for 
incision in cases of carbuncle, and acute superficial abscesses. 
Attu the Hist few seconds, but little pain is experienced, owing 
to thi anaesthesia produced by the discharge through inhibition 
of the sensory nerve currents. Virulent septic foci have been 
successfully sterilized and the toxins destroyed in a number of 
cas.es treated by the writer by the use of the High-frequency Arc. 
f i onl\ fail to state, however, that in the majority of the 
a >ove cases, an indirect arc from a Tesla Coil was employed, and 
nun be questioned whether the same results would have been 
I i<h uu d if the direct arc from a resonator had been used. 

, application of the resonator discharge by means of 

t V l '\ ‘Udiodes, containing rarefied gases or some other con- 
. u lnj: su bstances, produces a series of effects quite different 
j <)lu ^ u>so obtained from the modalities above described. W hen 
U . ^ ass surface of the electrode is in direct contact with the 
i.i, tW<- discharge passes to the latter in an even regular manner. 

• i ntrating the oscillatory effect on the tissues immediately 
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under the electrode, without Drod „ KWBHCr 233 

winch results from the Ix.nd.anhnent'of T** Station 
Ihe vitalizing effect of the current on the U, *® U ** a " d 
electrode ,s even more intense than wit, |Tm "* tht ' 
he act,on on the trophic and vasounoto ' v *?"«’ » - 
tion and counter-irritation resulting fL„, »' UUhe stin ”"»- 

ahnost entirely lacking when gla^ el ”^1, '° tr “ tm “‘ » 

apphes more especially to electrodes „r 'T , ar, ‘ “**«• This 
type. Electrodes of the latter class ar '°' V ^-vacuum 
the application of High-frequency Current ?i™‘ r * Uy uscd in 

effluve or those which involve the‘use of, r ?“*" c,ther thl ' 

rounded by an insulating coverine of f.l ‘‘ K ,’" conductor sur - 
last-nained variety p ^ 

electrodes except in cases where special stimuli, t V ‘ CU “ m 
cavities is desired. Even Emulation of mucous 

in these cases the vacu¬ 
um electrode may lx* /T 
made to produce idonti- 

cal results by simply /P^^' 

covering it with one or 
more layers of cloth or 
chamois leather. (Fig. 

162 .) 

^ hen applied directly to the skin or mucous membrane, 
vacuum electrodes produce practically no sensory effect other 
di.ui a slight warmth. In addition to their trophic and vaso¬ 
motor effects, they exert a sedative action upon superficial 
tissues which renders them of value in the relief of acute conges¬ 
tion and local inflammation. They tend to break up areas of 
infection by relieving stasis, promoting phagocytosis, and dls- 
{>crsing exudates. Swelling and effusions of traumatic origin 
are promptly relieved and ecehvmosls prevented by immediate 
application of the Red-vacuum electrode. Acute coryza, 
tonsilitis, acute urethritis, and cervical adenitis, all yield 
readily to this variety of treatment provided the electrode Is 
employed in the incipient congestive stage, and before the 
tissues have become infiltrated with small round cells and 
leucocytes. 


Fig. 162 .—Vacuum Electrode Covered with 
Chamois Skin. 
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In more advanced stages of the above diseases, as well as i r , 
other sub-acute inflammations involving mucous cavities, ele®. 
trodcs of the “White-vacuum” type, exhausted to less than 
one ten-thousandth of an atmosphere, will probably produce 
satisfactory results. 

The difference between the W hite-and Red-vacuum electrodes, 
so far as their therapeutic action is concerned, depends upon the 
difference in frequency and wave-length between the secondary 
oscillations and waves of radiant energy produced by the electri¬ 
cal vibrations in their respective vacua. With the Whito- 



Ffo. 163. Ultra-violet \acuum Lamp with Quartz Lens. 

11,1111 * j <( hod(‘ a considerable portion of the secondary radia- 

n consist of lijrlit waves in the blue violet and low ultra-violet. 
(Fig. 163.) 

ahsn\ ^ U ? t,a vio ^ et ra y s which are produced in the tube are 
hv th U ■ • ^ a * ss Wa ^ s > but by means of a device originated 
t>entin.jii UU *’• 86 u ^ tra “ v i°let rays may be added to the thera- 

nlish 1 1 '. l< 1U ' ‘‘manations from the electrode. This is accom- 
of th > i,\ ll1 " a Quartz plate hermetically sealed in the end 
which ' * Il<>< ^°- behind which is placed a disk of aluminum 

duet in (on n<(hd to the resonator terminal. By the intro- 

ultra vi ? nUrCUry va P or mto a tube of the above type, the 
10 1 Ia ' f ’ ma y be greatly increased in intensity. Owing 
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to the difficulty and expense attending t\ / *' ****** ™ 

electrodes have not been generally employ" d 
obtained excellent results from their use h . ,f! Wnk ‘ r ha « 

acne, eczema, sycosis and epithelioma. * ( treatment of 

The use of vacuum electrodes of the 
and form, but exhausted to an X-Rav va ° Inai> constri iction 
usual “Low Rod” has been already refern'd'to^hf ^ ° f - th,! 
chapter. Electrodes of this type were first introduced'(wZ 
writer for the treatment of malignant diseases of the skin and 
mucous membrane, and have given excellent results not’onlv 
in these conditions but in the treatment of chronic inflammatory 
affections of an indolent and atrophic type, which proved 


V 


B 

r 1G . 164. — “ Indirect Vacuum Treatment:” R, Resonator, or Tesla Coil 

Terminal. 

•efractory to treatment by means of electrodes of the Whitt 
vacuum type. 

The term “Indirect Treatment” is applied to those methods 
of administering the discharge from an Ottdin Resonator, m 
which the patient is directly connected to the latter by means 
of a metal electrode, and the current localized or drawn out of 
the body by means of an electrode connected with the ground 
or the body of the operator. (Fig. 164.) Although frequently 
employed with the conventional Oudin Resonator diverge, 
treatment bv indirect application is of much greater efficiency 
both constitutionally and locally, when given by means of a 
modern Tesla Apparatus. The writers Ajax -Machine 

esnecially adapted for this purpose. 

The e fflu V e from a metal point electrode is seldom used in¬ 
directly but the arc, spark and vacuum treatment are fre¬ 
quently ’employed in this manner. Indirect methods have the 



















advantage over the simpler direct application, in that the entire 
rganism is subjected to a vibratory bath by the electric. oseil| a . 


oi 


1 6 amsm » w '^iiua- 

tions while the local effects penetrate more deeply. The 

ondary local action is less intense, however, unless the current 
be derived from a Tesla Coil instead of a resonator. With t In¬ 
former apparatus almost as powerful discharges may be obtained 
after the current has passed through the patient’s body as those 
resulting from the direct application of an Oudin Resonator 
Current. 

The indirect spark produces a perceptible effect upon the 
motor nerves somewhat similar to that of the static spark 
although the resemblance is less marked than when the bipolar 
or Tesla Technic is employed. It is of value in the local treat¬ 
ment of muscular and articular rheumatism, gout, neuralgia, etc 
The indirect arc was employed by the writer in his first experi¬ 
ments in the use of the High-frequency Discharge for cautery 
purposes. The technic for its application has already been 
given. The direct use of the resonator arc for the same purpose 
a " subsequently suggested by Oudin , does not seem to produce 
equally satisfactory results. This is probably due to the fact 
that the Tesla Current consists of a series of almost uninterrupted 
oscillations, and consequently produces more intense heating 
effects than the arc from the resonator. 

i* round enumerates a series of effects produced by the High- 
requenej Arc and Spark on various forms of bacteria, and area* 

° lnf( 'f 10n arti ficially produced in rabbits and guinea pigs. He 
Retailed accounts of these and other experiments, which 
D’^ U( tci icidal and destructive effects of High-potential 
arg( >. As much of the evidence adduced was derived 
has^d^* r j ments "i^fi discharges of low frequency, the writer 
. 01111 ( 11 unnecessary to incorporate a detailed review of 
the above researches in the present volume. 

exhibit" 1 ) I* I U1:U ^ << ^ 111 P ass iog that the skeptical attitude 
^ r <und toward the therapeutic possibilities of 
' ^ urrents is similar to that of a number of 
tl i abroad and in this country, who have taken 
and r. '• ' i ^ 4 ' ( ctr °-therapeutics as a result of special research 
U 1 application of the X-Ray. Just why the Roentgen 
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should aclopt & akcplicsl attitude „„ , 

.(.■ct ro-therapeuties, hut toward the dectm-therar.A^S 

B a difficult question to answer. It » a air r ,1 ^ “ w ***- 

* a P ncraUv accepted faM 
howcvcT, and may perhaps explain the ultro^^T* 

certain well-known authorities in discuseine the tlwJ 
possibilities of electricity. g h ‘hcrapeutw 

The indirect are rnay be substituted for the actual cauien 
except in the destruction of inaccessible growths such as polvpi 
in the na-al or uterine cavities. Indirect application of 'the 
Tola Current by means of vacuum electrodes, has been employed 
by the writer in the great majority of the cases in his clinics and 
office practice during the past ten years. He believes this 
method to i>e the most satisfactory form of High-frequencv 
Treatment, inasmuch as it admits of the simultaneous production 
of vitalizing and curative effects upon a local lesion and the 
general system. The usual technic involves the connection of 
the patient to a Tenia Terminal and the application of the 
vacuum electrode held directly in the operator's hand, or fixed 
in an insulating handle connected to the ground through a steam 
or water pipe. In the case of patients of a highly susceptible 
nature who object to the slightest stimulation, the constitutional 
effects of the maximum current of the machine may be obtained 
with a minimum of local stimulation by the following modifica¬ 
tion in technic. A vacuum electrode in an insulated handle l< 


applied to the affected area and instead of a direct ground con¬ 
nection with the electrode, a second vacuum tulx.* is employed. 
The latter Is held in the left hand of the operator, and after the 
current Is turned on, the second tube is brought within sparking 
distance of the glass surface of the active electrode, near the 
[K>int of its attachment to the insulated handle. By \ar\ ing the 
distance lx-tween the two electrodes or by moving the tube in 
the left hand nearer to the part of the insulated electrode which 
is in contact with the body, the strength of the current may be 
regulated. The second electrode together with the spark-gap 
between the glass surfaces forms a sort of rheostat, regulating 
and limiting the local discharge of the current. By this method 
the mildest jjossible vacuum electrode treatment may be given, 
as, for example, in cases of eye trouble or in the treatment of 
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an acutely inflamed ear drum. This method is also of value i 
the treatment of an extremely nervous patient. 

\o. 2 — Bipolar Application or Tesla Technic 

For bipolar application, a Tesla Apparatus of the type intro¬ 
duced by the writer, having the triple terminals already described 
will be required. Apparatus of the same character but of 
different make may be used with the addition of a set of the 
above terminals. The following methods of application involve 
the production of secondary waves of relatively low frequency 
superimposed upon the rapidly oscillating Tesla Current. These 
Low-frequency Effects are, however, comparatively weak and 
do not properly belong to the group of modalities which the 
writer has termed u Multi-frequency Currents.” 

The administration of the Tesla Effluve involves the direct 
connection of the patient to one terminal by a metal electrode 
In*ld in the hand, or preferably, applied over the solar plexus, the 
opposite terminal of the coil being connected to a metal point or 

brush electrode from which the effluve is applied in the usual 
manner. 

A peculiarity of the Tesla Effluve is the wave-like sensory and 
t )i effect obtained in the tissues near the metal electrode by 
tssi\ c h lessening and increasing the distance between the 
metal points and the patient’s body. Application of the latter 
, unit in the tieatment of functional and organic disease of 
u r\ ous system, such as tabes, lateral sclerosis, progressive 
1 ai atrophy, spinal irritation and general nervous exhaus- 
Ti l ‘ i , >U ^ dtd cxct ‘Hont results in the writer’s clinical practice. 

, u ‘ ^ationary electrode should be in the form of a fairly large 
f \ ° )0ck txn a Pplied to the surface of the body over the 
• a 1 p exus. It should be carefully adjusted so that its upper 
!? ln , ls S( 'P arat< ‘d by a distance of at least one inch from the 
Iho,?n ! mmediatoly over the cardiac apex. The effluve electrode 

lowin' . ni T° d UP and down the s P ine » its central point fol- 
a >pu al path as indicated in the diagram shown in Fig. 1{k>. 

m U ''! sln " Ihe position of the electrodes, and applying the 

dl:,? iral Pa ’ h ° VPr «» —"ding- -r»n'L;„nd 

colon, excellent results may be obtained in the 
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treatment of chronic constipation, hepatic torpor am! general 
intestinal atony. 

Hv substituting an electrode ending in a small metal Kail or 
point for the multiple point or wire brush used with the offline 
the “Pseudo-Static." or " Ted la Spark" may be obtained. The 
apparatus should he adjusted to give a rather weak current, and 
the spark-gap should lx? as wide as posable without disturbing 
the continuity of the discharge. The spark may be directed 
upon the surface of the body: may be given through the clothing; 
or may be applied to disks of tin-foil placed ujxm the skin over 
the motor points. Contractions of the muscles will be produced 
bv the last-named method, both at the |>oint to which the spark 

■ o 




T E 


P 




EE 


A 1 * 


Fig ig.-,.—R hvthmic Effluve Treatment for General Stimulation. 

T. E., Block-tin Electrode. 

is applied and in the tissues near the metal electrode, tit is of 
course, understood that tin- latter electrode should be 
to the Tesla Terminal as for the application of the iffluu ) 
The Tesla Spark combines the general effect ol the <»•“ u "' i n ' 
with a stimulating action upon the nerves and muscles, result in,, 
from the super-imposed Low-frcqucncy Wave. W hen employed 
with the tin-foil disks, the Tesla Spark is practical!.! identic! 
with the writer’s “Motor Impulse Current ^ described in bn- 
lion III The conditions in which the Tenia Spark produces i< 
most satisfactory results arc mainly those affecting the motor 
nerves and muscles. They will be considered individually m tin 
ensuing chapters. (Fig. 166.) 

The writer’s method for the application of Tesla ( urrents in 
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»>4() high-frequency currents 

moans of vacuum electrodes may bo carried out in two way H 
1 st. bv direct connection of the patient to the /csla Terminals 
by a metal electrode on the one side and a vacuum electrode 0n 
the other. 2d, by connecting the vacuum electrode to the 



N*. I 


N«.a 


*3 


O 


Fig. ltiti.—“Motor Impulse” Treatment. 


dummy terminal, and adjusting the intensity of the local effect 
by varying the length of the effluve between the two brass 
disks (see l ig. 107 ). The first modification produces such 
intense action near the vacuum electrode as to cause the latter 



gio\\ cxtiemely hot. For this reason the treatment must be 
No V ntC ‘ ,niit U ' llt, y anc ^ ^ or Hot more than one minute at a time, 
nor Ltt . ^ produced upon the motor nerves by this method, 
>( v it appreciably increase arterial tension. It may there- 


(C) Jeff Behary 2019 


258 























































therapeutic action of high-freqcencv r , „ 

, .if, J ENC1 Cl 'BRENTS 241 

fore lx- used for the relief of dromical 

organic or kidney disease, and in the liter ata^on'T™ 8 “ 

tuberculosis. \\ here the electrotie is connected to the* ["° nary 

in series with the variable effluve, there is more oHwTlh’ 

••wave effect” produced, and this technic is therefore contra! 

indicated m organic heart disease, as it increases the rapidity o' 

the pulse, and lessens the inhibitory action of the pneumo-adric 

nerve. For the same reason this method is indicated in the 

treatment of diseases involving poor circulation, functional 

anaemia, insomnia, and dyspepsia due to depleted nerve force. 

For intense local action the double vacuum electrode treatment 

may be employed, as for example, in pulmonary tuberculosis when 


Fig. U>8.—The Author’s Treatment for Diseases of the l terns. 

X, Uterine Electrode Pumped to an “XBay Vacuum.”' 

Vacuum Condenser Llectrode Applied to • 11 - i 

we wish to concentrate the entire effect of the «n«* 

diseased lung tissues. (See Hg. R >( *-) -V' 1 exainp < o t 

has been described in connection with the writers apTf™^" 

the combined treatment of thoracic disease bj t u <» 

and ozonized oxygen. The double vacuum “ 

value in the treatment of affections of ** 'Z'TJcZ 

example, the writer’s latest f “ ,^,.,1‘vacuum electrode 

of the uterus involves the use of . Ternii- 

exhausted to an X-Ray type 

nal and a bulb-shaped elect rod* . the pubes: the 

applied to the surface of the **> ^ R ttl _ vacliU m and is con- 
latter electrode is exhausted • • r<w(nCoil (See Fig. 168 .) 

nected to the opposite terminal 
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‘ The double effluvc treatment may be given in a similar maimer 
. . l„i„. the appropriate metal points for the vacuum elec¬ 
trodes in the above technic. (l‘'ig- l '° ) ln Kuro ' 1 '' ,lle doub| e 
efiliive has been produced by means of two resonators connected 
i„ series as shown in Fig. 171. The effect is similar to that of 
t he single effluve except for the greater intensity of action. 

A variation of the Tesla Effluve, Spark, and \ acuum Treat- 



Fio. 16i*.—Double Vacuum Treatment. 


ment, is obtained by connecting one Tesla Terminal to a con¬ 
denser couch or Piffard Cushion. By this method the Multi¬ 
frequency Effect obtained by the use of the metal electrode is 
entirely suppressed. The same method may be employed in 
the use of a Friedlander Vacuum Chair and is of great value in a 
variety of conditions more especially in skin diseases covering 



1 H ‘ l<0 * I)o uUe Effluvution from the Author’s Apparatus. 

igt art as. riie clothing should be removed from the affected 
pan of t!„. body during the treatment. (Kig. 172.) 


» * 

Ao. 3.— Multi-frequency Modalities 


ol 


alum » U P OSS *bIe to superimpose waves 
a i° ni T ° r frequenc >* u P°n the oscillatory current fro u 

oil. In this manner it is possible to duplicate th« 














, . . W KX( Y Cl HRK. N T r 2\’< 

characteristics and physiological effect, of ,.„ • . 

galvanic, rapid faradic, sinusoidal and static wav!" ' 1 ^ 

The “Titer lias under investigation a considerable 'T™'"' 

Mult.-fmp.eney Effects, many of which differ from anv of'th' 


interrupted or alternating currents hitherto employed in tie 
treatment of disease. In the present volume he lias descrilxtl 
only the Multi-frequency Modalities which can be readily pro¬ 
duced by any one who possesses a modern Tesla Apparatus arul 
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moil 


whMl tllivi , |inivim llivlr tlirmpHillv vitliw tl.ri.HKl, 

nlliilr.il.... III,' wrllw'n 

'I’lio In m| nl the MulM-fi'<'<|U<'licy MimImIHih tin wr \Wn 
Wavu Oumiit," which i" prwluml by the 
,m!vi poHili<Mi of mi uflhlVU IM'tWecM bntH* disk* in Herien with Mm 
who in roimeetcd !»,V uiH.nl oloc.trrxIoH to Mu* b-rminal* 
of „ 7 •,'*/„ Coil, lief ore procmliug to Mm* further discussion of 
,IMh iim‘1 IhmI, il may b« well to caution Mm* o|wmtor in regard to 
Mm* use of Mm* ifillliatn|H-r«* muter for the measurement of the 
intensify «>f Mulli-froqueney (-urrentH. Ah Mm* Muperimpo ed 
wliven periodically interrupt or diminish lie* oscillatory stream 
In a decree corresponding lo Mieir own intensity, it follown that 


1 


I mi. 172.- I ho Author’# ‘'CotmIoiimt Kffltivn” Treatment. 

Mtc greater Mte prominence of the effects from Mie suf>eriinpOHed 
\Mives, l he lower will he the volume or amperage of Mm* High- 
lie«|ueney ( uri'ent. I"or example, in the above wave current, 
sv ’M' Mm* patient eonnected with a metal hand electrode to 
luminal i/C o| the Tenia Coil, with a milliarnperc meter inter- 
posid, a metal eleetrode in the pationCs other hand, Ising con- 
meted with the dummy, a High-frequency (Current of the 
maximum amperage will pass to the patient ho long as the bra« 
disks are widely separated; but if the .sliding rod in Terminal 
A Ih pushed in until an effluve appears between the disks, 
t ie patiuit, although experiencing a much stronger sensation, 
"i by the meter to Ih* receiving a much smaller 

quantity of electrical energy. The only reliable factors for the 
iim asmI'liieiit of a Multi-frequency Current are therefore the 
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lrnp h and nature of the air-sap, and the strength of „ 

employed to exert* the step-up transformer of tin-HW " 

Apparatus. The wave current above dcscriisV MsT'2 
patient like an irregular Faradic effect its .1 ' ,hl ' 

however, is quite different from ei.hoi- the t'SVH& 
induced. It is a profound stimulant ,0 circulation, elimim, 0 
and secretion, and is often administered by the writer for' 2 
one to three minutes at the termination of treatments bv other 
High-frequency Modalities. An approximate idea of the re d 
nature of the High-frequency Wave Current is given graphically 
in Fig. 173. 

The “Motor Impulse Current,” is the writer’s term for the 
Multi-frequency modality obtained by the interposition of a 
pseudo-static spark in series with a patient connected to a 
Tesla Coil by two metallic electrodes. This method has been 

1 *_ 1 • _ V 1* 



Fig. 173. — Tracing Giving a Conventional Idea of the Nature of the Author’s 

High-frequency Wave Current. 

Spark Treatment. It may also be administered by separating 
the disks and halls in the writer’s triple terminals, connecting 
the patient by metal electrodes to terminal (d), and to the 
dummy, and then gradually pushing in the rod in lerminal (H\ 
until intermittent sparks pass between the small balls. The 
intense local action of this current on the motor nerves and 
muscles renders it of value in the treatment of partial paralysis, 
chronic muscular rheumatism, etc. It is graphically represented 

in Fig. 174. . ... 

The “Pseudo-Faradic Current,” obtained by the interposition 

of an extremely short spark-gap it. the circuit of a patient eon- 
neeted to the Tesla Terminals by metallic electrodes,is physically 
the direct antithesis of the •• Motor Impulse Cnrrent ” above 
describe! The latter consists of oscillations of great amplitude. 
periodically interrupted by groups of short oscillations, while 
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the Pseudo-Faradic consists mainly of short oscillations periodi- 
oally interspersed with those of much greater amplitude, cs ... 
Fig. 175.) 

The Pseudo-Faradic is employed in practical!}* the same man- 



F " 1~U—Graphic Tracing Giving Theoretical Idea of the Authors Motor 

Impulse Current. 

ll,r ^ a genuine Faradic or static induced current, hut it possesses 
many advantages over the latter modalities owing the H 



a—Graphic Tricing Gnioc Theoretical Idea of " Pseudo-faradic 

Curretit. 

^ Which carr >* its motor waves. It is used 

an-< I** U - !: '^'■age. as an aid in the absorption of exud- 

rv - ir " ni frac tures <>r sprains.and in the relief of acute 

miatism. ami neuralgic pain. 





















Ttmummr ACTION ok hk.ii kio^i kv' \ 

S O. $. lhfj*T*1ahr Trrhnit. 

The* I'iflnrd HypenUtie Transformer produce* fr 


‘■^RRKirrti 247 


T 


1 


— f fUl lU HOC' 

,>n«if*ry roil a current of very high frequency and voltage, but 
I assessing too low an auificragc to admit of its use with the “an^ 
technic a* that employed in connection with a Texta Apparatus 
of the alternating tyj**. While it produces some f'tleet on the 
general vitality, the principal 
value of the hyperstatic cur- 
put is in the local treatment 
, .f diseases of the skin. While 
mild effects may be obtained 
i,v the direct application of 
the current from one pole of 
the hyperstatic (see Resonar 
tor Technic), the most effi¬ 
cient method of employing 
t hi- apparatus is by the use of 
the Tf'tla Teehnic; the vacu¬ 
um or metal jjoint electrode 
lieing attaehed to one termin¬ 
al. while the second terminal 
is connected to a metal-hand 
electrode, or to a metal plate which is placed upon the floor 
and upon which the patient stands in his stocking f« >- '',e 

intensity of the Hyperstatic Current is insufficient for the pro¬ 
duction of an effluve hy the usual method l or the projec¬ 
tion of this modality, a method has been devised hy Pxfjnrd, 




Zi f 


Fio. 


176 .—Piffard’# Technic for his 
“Trans-reaonalor Effluve.' 


VuJ 177 .—Piffard i* Electrode lor Obtaining hi* “Tran*-fW»naU>r 

which he term* the “Traru*-Ke«onator Technic.” fi ig- !'*>.) 
Tht- patient stand* upon a metal plate, a* above describ'd, die 
opposite pole of the hyperstatie being connected to an electrode 
repn-nented in lug. 177, which consist* of a small coil or resonator 
terminating in a hollow metal cup with its upper edg*** turned in. 
From the interior of this cup, an effluve discharge is produced 
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Ther* ore raony nuoor tarthnis for the application of H ^v 
Hkb-trwpjcncy Drm>^ but they offer do Dlract*** 
oor thee* ihore >seribed. The indovrt in whrt 

:h» *T2T7TC£ from ibe resonator or TVrfa Terminal thrxi*h 

* zirca. eiertrodr scio the patient's body, from which it t. witb- 
Grm, throosfe the of the operator, apphn: ^ in M 

twnimfm, »as to pomes rritoio w nwfm 

:. xh as ==**veral pfcr^ait report injur*** 

by the of thi, method, do definite coodu^oo as to its 
^ *afe&r cm be dedaoed at the* present time. 









CHAPTER XXIII 

HIGH—FREQUENCY CURRENTS IN THE TREATMENT OF DISEASES 

OF NUTRITION 

The growth and functional activity of the body depend upon 
the assimilation and distribution of the energy-producing organic 
compounds taken in in the form of food. Foods are of three 
classes: First, the Proteid, or Nitrogenous materials, such as 
albumin, peptone, casein, and gluten, which are the “Tissue 
Builders,” strengthening broken-down cells and replacing the 
minute portions of the body which are being worn away and 
destroyed in the course of normal functional activity. Second, 
the Fatty substances and Carbohydrates (the latter including 
starches and sugars) which furnish the body with energy, and 
are burned up in the cells as fuel in a furnace, the products of 
their combustion being water and carbon dioxide; and third and 
lastly, the Inorganic Salts (the principal representative of this 
class being sodium chloride), which, though small in amount, 
are of extreme importance in maintaining the osmotic equilibrium 
and the electrical conductivity of the tissues and fluids of the 
body. In addition to these substances, the organism requires a 
constant supply of water, which is the common carrier and 
general solvent of the body, and a still more continuous suppl} 
of oxygen for the support of the combustion in the cells and 
tissues. The nutrition of the body therefore, is maintained 
through the digestive system, which breaks up and prepares the 
food for use, the assimilative and distributive system , including 
the absorbent, lymphatic and circulatory apparatus; the 
oxygenating system, including the respiratory functions of the 
lungs and the distributory action of the red blood corpuscles, 
the metabolizing structures, including the muscles and cellular 
tissues, in which the stored-up energy of the food and oxygen is 
liberated; and finally, the excretory system, comprising the sweat 
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glands, kidneys and the venous Hood, which collects and di«u 
chargcs from the lxxly the waste products of combustion arid 
vital activity. 

The disorders of nutrition may therefore In* classified under 
the following heads: 

(A) Diseases of the Digestive System. 

(. B ) Diseases of the Blood and Heart. 

(C) Disease's of the Lungs. 

( D ) Diseases involving Deranged Metabolism. 

(E) Diseases of the Kidneys. 


A.—Diseases of the Digestive System 

Gastric indigestion or dyspepsia may result from depleted 
nerve force, from catarrh of the stomach, from gout, and as a 
secondary symptom in a large number of acute and chronic 
diseases. When of nervous origin it is best treated by direct 
application of a low vacuum condenser electrode over the solar 
plexus; the Tesla Technic with a block tin electrode over the 
dorsal spine, being the best method for the transmission of the 
uriuit Man) cases of atonic dyspepsia of nervous origin 
attended with dilatation and loss of sleep, are frequently met 

Treatment ““ USUally plo, " ptl - v rc,iev «l by High-frequency 

wi ^:f r , h - I reat f a nui »ber of cases of this description 
W v SeVCTal c ** 8 meals of the - Ewald- 

« e l POnS1StmK ° f a SOft -' X,il< '' 1 « ami a cup of 
should comnl!? T the result of analvsis 

four hours | at er tl '; Sence of peps,n . l>cptone and II 01. Twenty- 

minutes by treatment'of ' Tvm '' l0 ' ml 

Vacuum type applied f,„- ♦ . • 7 e ' sla 1 ^ UV( ‘ or the Tesla 

Of the motor wave current will', ' 7 ^ 1 . by Kvi> minutes 

solar plexus and dorsal spine h \ ’!” , ‘ lectrodc * ovt * thc 
were removed and analyzed the l '" l ' lat<T th ''Sastric contents 
plete peptonization of the e„, / “'"‘ K 1111 almost com¬ 

ment for a month etfel . T, I'' a,l>U ' wn - '»■>«>■ treat- 
irwtanccB. adieu] cure in the majority of 
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IN THE TKEATSIEXT OF DISEASES OF \I TKITION 

Dr. Chisholm Williams lias reported equally successful result* 
in similar cases by the daily use of the resonator effluve follower! 

!,v auto-condeusation. 

Dr. George Herschell of London has devoted considerable time 
to the study of the High-frequency Treatment of the diseases of 
the digestive tract and has obtained excellent results. He 
employs the dWrsonval Current ap¬ 
plied directly by means of metal 
electrodes in contact with the mucous 
membrane of the rectum and tongue 
respectively. Herschell found the 
al*>ve treatment of great value not 
only in nervous dyspepsia but in gas¬ 
tric ulcer, gastro-mtestinal catarrh 
and chronic entero-colitis. (F ig. 178.) 

The writer has employed a similar 
technic, substituting the Tesla Cur¬ 
rents for those of d’Ar&onval . In con¬ 
ditions of general muscular atony 
with obstinate constipation, the High- 
frequency Wave Current has given 
excellent results. After employing it 
for about five minutes with the two 
metal electrodes as suggested by 
Herschell (see above), a ten-minutes' 
treatment by the Tesla Effluve, spi¬ 
rally applied* over the course of the 

colon should lx* given. 

In connection with the alx)\e treat¬ 
ment the writer has obtained excellent 
results by frequently flashing the 
Im-e intestine. The latter procedure may be self-administered 
bv^the patient by means of the “Internal Bath,” or so-called 
“Cascade,” of Dr. Chas. Tyrell of New ^ ork t ity. (See I ig. 1 < •)■) 
In acute inflammation of any portion of the digestive tract, 
direct application of the low-vacuum condenser electrode in con- 
tact with the abdomen will often prove effleacioas. In appendicitis, 
«ariiw4i h«H not rciLchi'd the staire of abscess formation, application 



Fig. 178.—Diagram of the Au¬ 
thors Treatment for Dis¬ 
eases of the Intestinal Canal. 
V, Vacuum Electrode in Rec¬ 
tum. M, Metal Electrode in 
Mouth. 
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of (he above electrode over the caecum, supplemented by a metal 
rectal electrode connected to the other terminal of the coil will 
often abort the attack. Hemorrhoids, if acutely inflamed and 
congested, are usually relieved by the use of a Red-vacuum 
Electrode in connection with a metal plate over the solar plexus. 
u Tesla Vacuum Technic ” For chronic or sub-acute inflamma¬ 
tion of the rectal mucosa, such as ulcers, fissures, or fistula, the 




Authors Treatment for Chronic Constipation, and for Chronic 
H * Colitis. 

is Connect "i**' t ^ ie Colon, O, with the Solution which 

Vacuu^denir ! >y ”*1°' MetaI Hug of the Bag. E, 

of the Large Intestine 60 *™^ *° ^ to Abdomen over the Course 

EWt ! Ua ^ em ployed, substituting a White-vacuum 

lt»mo °i ( U \ X ^ aCC ordinar y i° w red variety. For chronic 

undi » 101 S ’ U ^ * n re ^ ex disturbances resulting from the 
Farad’ COnt j ac ^ on °f the sphincter ani, the writer’s pseudo- 
dilat ^ ^ ( lna nia y he employed, using the ordinary rectal 
course S f 8 electrodes, increasing their size at intervals in the 

ui ." ° * 10 treatments. The opposite electrode is the usual 
block tin plate over the solar plexus. 
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IN THE TREATMENT OF DISEASES 


OF NUTRITION 2oil 


B.—Diseases of the Blood and Heart 

The distribution of nutrition by the blood stream depends 
upon the constant circulation of the latter. Any interference 
with the movement of the blood results in local or general dis¬ 
turbance of cell nutrition and growth. The circulation is main¬ 
tained by two distinct mechanical systems; the heart, which is a 
powerful double pump of muscular fibers, which forces the blood 
with its load of fresh food and oxygen, through the arteries to 
all parts of the body; and secondly, the vaso-motor system, which 
collects the blood from the cells and tissue's of the body and 
sends it with its load of waste products and gases, resulting 
from cell combustion, through the veins, back to the lungs and 
heart. The heart sends the blood out in periodic waves or 
pulses, its rhythmic motion being produced by a constant supply 
of electrical oscillations generated in the cardiac ganglia in the 
sympathetic nervous system; the movements of the heart being 
regulated or governed by a second variety of nerve force 
transmitted through the pneumogastric nerve. Stimulation oi 
the cardiac ganglia increases the strength and vigor of the pulsa¬ 
tions. If the pneumogastric nerve were paralyzed, the pu.-c 
would become more rapid and the heart would race like an 
engine without a governor. The vaso-motor mechanism ■| not 
confined to a single organ, but consists of thousands of little 
tubular pumps which surround the smaller veins and 
force the blood through the latter by a senes of 'ongltudmal 
waves or contractions produced by a network of conducting 
filaments called the vaso-motor nerves, which form a part of t 
sympathetic nervous system. The waves which fore., theblood 
through the veins result from the harmonious action of two sets 
of muscles, each of which has its special set of nerves. I he first 
of these sets of muscles is called the vaso-dilators. The seconi 
the vaso-eonstrictors. Paralysis of the vaso-motor system, 1 
complete, would cause death in a very few minutes, as the blood 
being unable to return to the heart would burst the walls of the 
capillaries and diffuse through the superficial tissues. Partial 
vaso-motor paralysis causes a backing up of the blood in the 
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Mood vessels, which is called Passive Congestion. In- 


r\ 1 » 7 — 

crease m strength or frequency of the heart pulsations, causes a 
still more marked engorgement of the smaller arteries and 

c 


apillaries, which is termed Active Congestion, 
he equilibrium between the cardiac and vase 


Disturbance of 

the equilibrium between the cardiac and vaso-motor systems, 
may cause a concentration of the blood in the larger veins and 
arteries with a diminution in the contents of the remote peripheral 
vessels. This condition involves pallor and coldness of the sur¬ 
face of the body, with a tendency to chills, thereby lowering the 
vital resistance, and predisposing the tissues to bacterial infec¬ 
tion. When the latter event occurs, we say we have “caught a 
cold.” Fully nine-tenths of our acute diseases result primarily 
from the above sequence of effects; the initial anaemia of the 
superficial tissues being in most cases due to depletion or exhaus¬ 
tion of the nervous energy of the great centers which supply the 
vaso-motor system. 

There is no agent known to the profession which produces 
such immediate and direct effects upon the vaso-motor system 
as the Tesla High-frequency Current; in the condition above 
described, the surface anaemia and chilliness give place to a 
leal thy warmth and glow within five minutes after the applica- 
lon of the Tesla Current. Even where serious disturbance of 
t ie vaso-motor system is present, such as in the initial chill of 
o >ai pmHimoma, prompt and vigorous use of the Tesla Current 
anni- l ' V , ^ 1 u ' 0 ’ 01 " ave current technic, will if persistently 

iev.V mhI ;'° y n e t0X3emia > bl *eak up the superficial chill and 
into •» a , Ua ' a ^ ort |be disease; the patient breaking out 
chano-im! > U *i l x ls P' ia ^ on J an d the pulmonary congestion 

renlao M, 1 ! iaia cter so that a mild catarrhal inflammation 

replaces the virulent pneumonic infection. 

Treatment ^ 1 f aiUm * a auc * chlorosis, general High-frequency 
to tin,i* ' 11 v a * ue ’ n stimulating the regenerative forces 
° f new Wood <*U*. ancl increasing the oxygen- 

condensation*with 1IM J lvidual corpuscles. D'Arsonval Auto- 
and solir a, . * ° how-vacuum Treatment over the spine 

in tho* t * XU * S ’ usually bring about a progressive increase 

rhseases* <U * d activit - v <* the vital functions. 

" 1 '" hlood-vessels are in the majority of eases 
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,inM'i)al>l<• to Ireal men! I»y current* of high frequency. \Wak- 
iicm* in tlu* nf v, ‘ m *or arteries except theme of traumatic 
origin an* corrected and strengthened hy the Ten In Current-, 
which no! only facilitate the; acccw of the natural regenerative 
forces, Mill’ll UH the leucocyte* and the element* of the blood and 
lymph, but by their stimulation of the vaso-motor system, they 
relieve the weakened vessels of undue premurc and tension, and 
facilitate the return of normal elasticity. In this manner the 
lligh-frcf|uency Currents produce beneficial results in simple 
mid rheumatic purpura, varicose? veins, phlebitis, aneurism, and 
arteriosclerosis. 1 (icneral treatment by use of the vacuum chair, 
or Low Red-vacuum Electrode Treatment over the solar plexus 
wit h the condenser couch, arc best adapted to the above condi- 
I i 0 ,,s. Local treat incut over the weakened vessels is not recom¬ 
mended nor should the Multi-frc<|uency Methods be employed. 

In organic heart disease the Tenia Currents are often of great 
value in assisting nature to establish compensation; in the later 
„l. !lK es, wlirn compensation lias been finally destroyed by the 
dilatation of the affected muscle, the current may lie used as a 
palliative treatment through its action on the vaso-motor sys¬ 
tem and its tendency to disperse dropsical effusions. I he Ked- 
vacuum Kleetrode should lie employed by the monopolar uidirec 
method; or better still, the vacuum condenser chair may be 
used instead of the metal electrode; the local appheat.cn of be 
vacuum tube in either of the above methods, should be o\cr it 
cervical vertebra- and afterward over the solar plexus. 

D’Armnml and other European authorities have reported a 
number of cures of organic heart disease n. which benefit la 
results were obtained hy treatment in the auto-conduction cag . 

C. — Diseases of the Respiratory Tract 

In this climate one of the most common and annoying affec¬ 
tions which tht* physician is called upon to relieve is th< ordinary 
acute eorvza, a catarrhal inflammation of the nasal passages, 
resulting from a mixed infection by pyogenic streptococci and 

• Since writing tlie above a number of cauea of Arterioaclemds h‘i'e 
been reported bv d’Areon val and his colleagues, and successfully 
nuliHionduct ion. 
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staphylococci; the primary infection, although not in itself a 
serious matter, so lowers the vital resistance of the entire body, 
particularly in the vicinity of the affected mucous surfaces, as 
to predispose the patient to other more serious infections, such 
as acute bronchitis, pneumonia, diphtheria and epidemic in¬ 
fluenza. If applied in the early stages of the attack attended 
with symptoms of disturbed equilibrium in the blood-vessels, 
such as congestion of the nasal mucosa with a profuse watery 
discharge, chilliness, alternating with fever, the Tesla Currents 
will usually give prompt relief. Tesla Vacuum Treatment with 
a metal electrode over the solar plexus and a slender Red-vacuum 
Electrode inserted in the nostrils will promptly relieve the con- 
gestion and in many instances completely abort acute coryza; 
the treatments should not be discontinued with the disappearance 
of the symptoms; ten-minute treatments given at intervals of 
three hours so long as the acute symptoms remain should be 
given daily for a week after the attack has apparently subsided. 
The latter precaution will often save the patient from a serious 
secondary infection resulting from the lowered vital resistance. 
It is well to terminate each seance with a five-minute application 
of the High-frequency Wave Current applied by means of 
metal hand electrodes, or better still, with block tin electrodes 
applied respectively to the base of the brain and over the solar 
plexus. 

Treatment of the various acute diseases of the respiratory 
tract should be given with the above-described technic, a vacuum 
electrode of appropriate form and size being substituted for the 
nasal electrodes. 

In connection with his recently perfected apparatus for the 
treatment of pulmonary tuberculosis (See Fig. 151, Chap. XIX), 
the writer has devised a combined inhaler and double- vacuum 
electrode by means of which all varieties of acute and chronic 
diseases of the respiratory tract may be successfully treated, 
lhis device is shown in figure 180; it is made in two forms, for 
use in acute and chronic diseases, the first being of the Low 
Red-, the second of the \\ hite-Vacuum type. If desired, these 
electrodes may be used independently of the ozonized oxygen 
appaiatus, the two bulb-shaped cavities being looselv filled with 
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wet with some volatile antiseDtic „,„.k 
formaldehyde, or guaiacol. This device is used • f >lneo,euni > 
single nasal electrode previously described. '* <>f thc 

/ idmonary Tuberculosis 

Prominent authorities in all parts of the world have reported 
eases of pulmonary tuberculosis successfully treated by he 
appheatron of High-frequency Currents. Among the European 
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Fig. 180.—Tubulated Vacuum Electrode for Inhalation Treatment. 

.1, Tube, or Air Channel. B, Double-end for Insertion in .Nostrils. 1, 
Vacuum Chamber. II, Stem to Fit in Insulating Handle. T. Top 
View. <S, Side View. 

specialists, d’Arsonval Auto-conduction and condensation have 
been employed, supplemented by an effiuve treatment from an 
Oudin Resonator applied directly over the areas of pulmonary 
infection. 

The following description is quoted from Dr. Chisholm H il- 
liams ’ admirable little treatise, “High-frequency Currents in the 
Treatment of Some Diseases” (published by the Rebman Co. of 
New York and London): 

“In July, 1901, the author read a paper on * The Treatment 
of Phthisis by Electrical Currents of high frequency and high 
potential,’ before the British Medical Association at Cheltenham, 
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;wui observed that forty-three consecutive cases were treated. 
There is reason to believe that the currents act in these cases in 
the following manner: 

“Firstly, on the tubercle bacilli themselves by making them 
pursue the same course as if they were under the X-Rays. 
According to the experiments of Drs. Forbes Ross and Norris 
Wolfenden, in their paper on the ‘Effects produced in Cultures 
of Tubercle Bacilli by Exposure to the Influence of an X-Ray 
Tube’ (Archives oj the Roentgen Ray, August, 1900), they observe 
that the bacilli rapidly increase in numbers and have a tendency 
to form clumps, then get small in numbers and shape, and take 
the microscopical stains very readily, but are pale in color. 
They say, in conclusion, ‘There is not the smallest doubt that 
X-Rays stimulate them to excessive overgrowth, and only affect 
them adversely by attenuation from overgrowth. 7 

“In my experience much the same process goes on under the 
High-frequency Treatment. The tubercle bacilli, which are 
usually present in fair numbers, quickly begin to increase, and 
after a few applications are greatly increased; they soon, how¬ 
ever, form clumps and get misshapen, short, and stumpy, and 
generally curved, and take the stain far more readily than before. 
After a time they begin to decrease in numbers, and later, when 
the patient is obviously getting better in every respect, they 

ma\ cease entirely, and may appear in the sputum after weeks 
of absence. 

Secondly, the effects of the currents of high frequency on the 
individual cells of the body. Vie judge this by the appetite 
and digestive powers increasing, and the patient’s gain in weight. 

he general improvement of the body cells probably makes them 
nion resistant to the inroads of the tubercle bacilli; but whether 
du lowering of the tubercle’s vitality, or a raising of the bodv- 
u I s 1 listing power, or a combination of both is at work, for 
out put pose matters little. In the majority of these cases the 

uicocytes were greatly increased in numbers during a course 
of the treatment. 

In some cases the temperature is the first thing affected, 
u suming that the daily variation has been about three degrees 
tween the evening tide and the morning fall, either after the 
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,rs a|,| ’ l,Ca * ,0n "• a , t " lost ' *he third (consecutive days, 
,he ' ": cn,ng , ahoult * h'ghcr and the morning fall less ^ 
examining the affected area, we find the physical signs at fii“ 
increased : thus more coarse rdfes of louder and of a greater 
number could he found; the expectoration becomes larger i„ 
amount and the cough more frequent and easier. \fter\ few 
applications generally when given locally, the patient often 
complains of pain or an uncomfortable feeling over the affected 
part. This as a rule, passes off after a-couple of weeks’ treat¬ 
ment, and is never severe if we pay due attention to the length 
of time and number of applications. A slight amount of pain 
over the affected area in severe cases is often noted from the 
general methods. 


“When the temperature has been raised by the treatment, the 
patient, of course, may feel rather worse- i.e., lassitude, and the 
sweats on the fall of the fever are sometimes large in amount; 
also during this period the body weight may decrease, or, at all 
events, remain stationary. I found this in many cases where 
the fever increased; and in spite of the patient taking presumably 
a much more nutritious diet, still a slight weekly loss was ob¬ 
served. Some cases will react to the influence of the High- 
frequency Currents within twenty-four hours; others may take 
a few days. The more severe the case the more quickly does 
the reaction take place. However much the temperature rises, 
it will generally Ije found down to or at the patient’s usual 
normal within forty-eight hours, so that the dose can be readily 
regulated, and the patient only given as much as he can com¬ 
fortably Ix^ar. When the patient can be exposed to the currents 
for over a half an hour daily for one week, and it is found that 
during the whole period the temperature remains steady at 
normal and subnormal, we may safely predict that the disease 
is, to say the least of it. arrested. W ith all these patients the 
milliampere meter registered from 150 to 250 milliamperes, 
seldom less; latterly an average of 350 milliamperes has been 
used, and the time five minutes.” 

“The chart shown is a fairly typical temperature inasevere case. 
For the next three weeks it never rose over ninety degrees; for 
the following eight weeks it never rose over normal, and generally 
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nur „ m l; thou tlaily observations were stopped. The weight 
increaseti one pound -luring the first week, lost one pound or 
L mxt two weeks, then steadily gained one to two pounds for 
the following eight weeks. During the fourteenth week of 
treatment from the commencement of high frequency the 
patient “ put on ” three and one-half pounds. Her weight (in her 
clothes) was six stone and her height five feet one inch. During 
the fourteen weeks’ treatment she gained one stone and four 
and one-fourth pounds. Two months after, with no treatment, 
she weighed (in clothes) seven stone thirteen pounds, which she 
has maintained for the last twelve months. The applications 
were fifty in number, and varied in dose from five to twenty 
minutes. After the third week twenty-minute doses were given 
on the average twice a week. In March, 1901, twelve months 
after, five applications of thirty minutes’ duration, given on 
five consecutive days, could only raise the temperature to 99° 
in the evening and 98.2° in the morning. Now one finds that 
the average dose is ten minutes with the milliampere meter 
registering 300 to 400 milliamperes.” 

“Forty cases in all were treated in London,which can at present 
hardly be considered as a first-class health resort, but I am 
strongly of opinion that the application of High-frequency 
Metrical Currents in sanatoria and like institutions will greatly 
swell the number of so-called cures. It is a remedy that should 

° n y >e admini stered by medical men, as it needs as much care 
as any other therapeutic agent.” 

? f r iati0D ° f the ori S inal forty-three eases: Three 
kind ui t ° V* U S *’ f^ r fT~t W0 have had no treatment of any 
avera VG1 ^ ° Ver cightcen months. Eight cases had on an 
vear none" treatment each since that time. This 

we r e wort ° tlem have needed treatment. The majority, who 
deaths aie performin g their usual duties. The three 

ceous disease pneumorda » tuberculosis kidney, and larda- 

auto-eon i ^ U)JM P a t* cn ts received from ten to twenty minutes’ 

to the effllvj 10ri |i Ideven °f the earlier cases were treated 

unemployed' h 3 \ / ^ ^ ba f ed affectod area ' the operator’s 
' " ( ' in g placed in contact with tin* back of the 
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“ “ me —“ wouid - - * 

“ I'ndor this treatment they lost their eonab 1 
Flu- tubercle bacilli dk-pp^ed; but i„ mm. VKSdta 

f0Uml . m ° nths f 1 ? f, ha,l been stopped, yet thw 

seem,, m good health. Sometime, their sputum would « 
without tubercle for months, then a few would reappear for a 
tew weeks, and then, without treatment, disappear again. The 

buddy weight increased in favorable cases as much as a pound a 

week.” 

“ When many hundreds of these phthisical patients have been 
"‘I'it m ethod we shall be in a position to judge of its 

merits and compare it with the‘open-air cure/ which at present 
has not shown such a good percentage of ‘arrests.’ In mv 
opinion, as a valuable adjunct to a sanatorium, it should afford 
every material assistance, even in the more severe cases that do 
not usually gain admittance.” 

I)r. H. Thielle reports a series of cases of pulmonary tuber¬ 
culosis treated with currents of high frequency and high po¬ 
tential. 1 

‘Out of twenty-six tubercular patients treated, thirteen are 
cured, nine of these were hard-working laborers; four patients, 
who are on the road to recovery, are still under treatment; 
seven incurables were treated for the sake of completing his 
study and observations.” 

The author concludes as follows: 

“The High-frequency Effiuve fills the therapeutic indication 
demanded by clinical experience; it has an evident action upon 
the chemistry of respiration; increases the respiratory capacity; 
diminishes the frequency of respiration, the production of carbon 
dioxide, the total amount of oxygen consumed and absorbed 
by the patient; as a result, raises the coefficient of oxidation 
and lowers the coefficient of absorption. 

“This action is not temporary; it continues even after the 

1 Bulletin OfRciel de la Soci£t£ Franmise d' Electro-Thera pie, November, 
1905. 
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cessation of the treatment. When during a course of treatment, 
we notice from month to month increased respiratory exchanges 
and a diminished respiratory capacity, we will always find the 
cause in the existence of one of the following complications: 
Coryza, catarrh (usually severe), influenza, syphilis, physical or 
intellectual overwork, prolonged walking, mental depression, 
etc. 

“In two cases with fibrous change (Cases 7 and 8) the respira¬ 
tory exchanges remain slightly above normal, and the treatment 
prolonged several months, even during one year, did not produce 
any change. 

“Tht 1 High-frequency Effluve increases the acidity of the urine 
raises or lowers, depending upon the case, the products of 
nitrogenous combustion of the body, and arrests the excessive 
loss of mineral salts, which is a constant symptom of a tuber¬ 
culous state. 

“The modality produces the following changes in the com¬ 
position of the blood: The amount of hemoglobin and the number 
of red blood cells are increased, and there is usually a decrease 
o white cells. The tissues being remiueralized, the leucocytes 
ob am he mineral elements of which they are deprived in'the 

now? *T f U f bje f’ and ’ ther( ' fore - "'gain their activity and 

hut St h< dC , re ° f the ol 'S a,>ism remain in fewer numbers 
but stronger, qual.ty replacing quantity. The number of 

Six':’: r yom,g ce,,s "•“ >- f °™ - rx; 

increased.^ ‘° n ’ rCPa "'’ “ d cicatlizati o» of the tissues, is 

■'The general health of the patient in all stages of the dis 
case improves under the influence of th#» ,.m . d " 

is easier, inspiration deeper All our nai f® ’’. res P lratlon 
sensation due to ih,. , .. patients experience a cool 

the one which U the molt TnXd Xh' “* ‘l" 

« a - ** ..of the'fdteenth ^^ 

twemyserrr,*■* x™ di ^ or 

y stances, sometimes earlier, rarely later. 

;r * *“■»- >» 

~ n "'' '• ° n ™..- .sr^sf%. 
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roughing spoils rarely occur, except at night ami i„ tll 
sometimes after meals,ami they do not L, ... ,, '" ormri K. 
as painful. * 88 lon ? arc not 

“ T,u ‘ tlffluvc occasionally provokes a dry coufrh 
dvspmea; the cough and dyspnoea are earned by the diLf^ 
plication of the ozone which is liberated by the apparatus hm 
tlmre is a gradual tolerance. The expectoration is easier’ W 
Irequent, less abundant, from purulent it. lx comes mucous and 
erases, as a rule, before the end of the treatment. 

“The bacilli disappear sometime during the early months 
sometimes at the end of the treatment; we have never seen it 
reappear in any of our cases which were cured. Excepting 
temporarily in Case 2, after a severe attack of grippe, accom¬ 
panied with high fever. 

“We attach no importance to the quantity of bacilli found 
on the microscopic field, this quantity being very variable. It 
is admitted that the expectoration on rising contains a larger 
number; after this morning expectoration which cleanses the 
bronchi, the following sputa contain less bacilli and often none 
at all. The appearance of the bacilli in the sputum is a late 
symptom. Tuberculosis begins the moment that the bacilli 
penetrate a favorable soil; this invasion is slow, insidious, and 
formerly escaped all our investigations; the study of the chem¬ 
istry of respiration permits us to detect tuberculosis trom its 
inception, and even to recognize the predisposing soil: when the 
enemy is known, it is easy to fight him and to render, by an 
appropriate treatment, the systems of those who are predisposed 
immune against the disease*. 

“The sleep is better from the first night; the sweats diminish 
and cease when about fifteen applications have .been made. 

“The appetite returns after the first few seances, increases 
after the tenth or so, and gets better and better. I he digestion 
is good. 

“The strength returns and increases progressively during the 
course of treatment, nearly all our patients were able to continue 
their daily labors, a point of the utmost importance to them 
since they depended upon their labors for a living and often for 
the support of large families. 




>Y4 high-frequency currents 

* * •The weight varies according to the patient : increasing very 
rttl iii sunn' * a .neat deal in others. Again it was subject to 
• Xns de’pending upon the diet, fatigue, etc., variations 
'vh'i-h are also observed in healthy individuals. All our cured 
,, ls , s have maintained a weight which is greater than that before 

"When the patients were weighed, they had taken no food in 
several hours and wore the simplest and lightest garments. 

“In phthisical cases, with fever, as well as those with soften¬ 
ing cavities, the effluve always increases, temporarily the 
respiratory capacity and diminishes the frequency of the respira¬ 
tion. The lowering of the respiratory- rate occurs from the first 
month, but later remains stationary, differing thus from the 
marked gradual decrease observed in the tubercular patients, 
which are curable; although the treatment was extended over 
six months and in some instances over one year, we have not 
been able to restore to the normal rate the respirations, which 
after a lapse of time more or less prolonged, or after cessation of 
the treatment, begin again to rise. 

“The general health in the patients belonging to these various 
categories is good or seems good; the appetite returns, the 
weight increases, the strength is regained, work and exercise 
are easier, the night sweats disappear, the nights are good. The 
oppression ceases momentarily, the cough is less frequent and 
painful, the physical characteristics of the expectorations are 
modified. It is less purulent, less abundant, easier, and be¬ 
comes almost negligible. The mental condition is better; the 
patients are hopeful for a cure; the effluve has caused an illu¬ 
sionary cure, but not a real one, and after a varying lapse of 
time, the disease resumes its destructive course. 

‘The organism is vanquished, the bacillus of Koch continues 
its work of destruction, and the fatal termination is onlv a 
question of time. 

“Without the biological examinations, these temporary 
nnprovenients and apparent restorations to health, mav have 
given us the illusion of success. 

“If we have not been able to have, even for one instant the 
illusion of curing these patients, we have at least given them 
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thi “ musion - “ d wc havc ak °» tha »k S to our modality, afforded 
an immense relief, since in nearly all the oppressfon 

eougb, expectoration, sweats and weakness only reappeared 
much later, during the last stages of the disease.” 

As the great majority of physicians who have employed Hi^h- 
frequency Currents in their practice have used the apparatus 
of Gudin and d’Arsonval, it is natural that most of the reported 
eases of tuberculosis have been treated by currents of solenoid 
and resonator types. Although employed in the writer’s own 
practice for over ten years, apparatus and technic for the pro¬ 
duction and therapeutic application of the Tesla Currents have 
been available for general use only within the last year or two. 
It is obvious therefore, that any great number of clinical reports 
illustrating the value of Tesla Treatments are not as yet obtain¬ 
able from outside sources. From the writer’s own experience 
however, and from a theoretical standpoint, there is ever)’ reason 
to believe that in the modern Tesla Apparatus we have a source 
of electrical modalities which not only possess all of the quali¬ 
fications which have made the resonator and solenoid currents 

< 

of such great value in the treatment of tuberculosis, but which 
possess distinctive therapeutic advantages which cannot be 
duplicated by currents produced in any other manner. The 
general effects of auto-condensation and the local results of 
effluve treatment have demonstrated the importance of these 
methods; but in the Tesla Current applied by the writer > 
bipolar methods, we simultaneously produce effluve and other 
local effects, more intense and penetrating than the resonator 
discharge, anel general vitalizing effects which cannot x I( d )I0 
duced by the lower potential currents of d’Arsonval It s ou u 
be distinctly understood that the writer is not disparaging or 
questioning the therapeutic value of the latter currents; on the 
contrary, it is his practice to administer occasional d Arsonid 
Treatments to patients undergoing Tesla freatmui ' 
monary tuberculosis. The increase in cell combustion metabo - 
ism and elimination, produced by the d’Arsmml tin » 
not produced in the same degree by the High-potent al Ma 
Currents which act more especially on the 
trophic systems. The d’Arsonval Current obtained from tin 



for him to work for the greater part of each night, broke down 



completely as a result of overwork. An attack of nervous 
exhaustion left him with a greatly depleted vital resistance, and 
not unnaturally, he contracted pulmonary tuberculosis. Tem¬ 
porary rest and change of climate were of little avail and he was 
ultimately sent to a celebrated mountain resort noted for its 
open-air treatment of tuberculosis. The disease was progressing 
rapidly to a fatal termination when the writer was asked to 
administer High-frequency Treatment. A special apparatus 
was constructed and installed in the patient's room at the resort 
above-mentioned. When first seen by the writer the patient 
was apparently nearing the final stage of the disease. His 
physician, one of the principal authorities of this country on 
tuberculosis and its treatment, informed the writer that infection 
had extended to the intestinal canal, and probably to the entire 
oigaiiism, an d stated that unless a miracle should intervene, 
the patient would die in from one to three months. He ex¬ 
pressed courteous but pronounced skepticism regarding the 
possibility of benefiting the patient by High-frequency Currents, 
01 an y °ther therapeutic agent, while his assistant who per¬ 
sonally attended the patient, expressed an equally marked 
skepticism but without the courtesy. The writer installed the 
apparatus, administered the first treatment, and instructed the 
nurse as to daily treatments which wore to be given. The first 
effect of the current was to break up the stasis in the more 
healthy portion of the lung tissue, and to aid nature in throwing 
off the accumulated poisons; as a natural result, expectoration 
increased, more bacilli appeared in the sputum, night sweats 
became more profuse and the fever higher. The beneficence of 
>hese effects, however, were evidenced by the fact that despite 
t he great drain on the vital energies, comparatively little reaction 
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of mjTRrrtro» 

or prostration followed. The physician ; 
advantage of the increase in the sevorit attcndance took 
inform the patient that the treatment was kdlli \^ pton * to 
thive weeks of daily treatment the admini trJ ^ ^ &nd aftcr 
was discontinued. The elimination of *i " 10U ° f the currt *nt 

rise 

real benefit produced bv the treatment n. ti rnaskcd the 
latter the increase in vitality and recuperatWe^ 0 ^™ 
manifested itself and two weeks later the patient was driven out 
for the first time m months. So far front admitting the results 
of the treatment, the patient’s physician actually ascribed his 
improvement to the fact that the electricity had been discon- 
f inner/; and this, despite the progressive advance of the disease 
during the six months prior to the writer’s visit! Four months 
after the above events, the patient was taken to California: 
apparently became completely restored to health and lived an 
active outdoor life for two years, at the end of which period he 
succumbed to pneumonia resulting from excessive exertion and 
exposure. • 

Other cases of tuberculosis treated by the writer have shown 
progressive improvement, almost from the first application of 
the Tesla Currents; three cases were for the most part in the 
earlier stages, before secondary streptococcus infection had 
appeared. Technic in these was generally confined to the 
usual Tesla Vacuum Treatment, the glass electrode being moved 
over the lungs and spine, and the metal electrode applied over 
the solar plexus. 

In cases treated more recently the double-vacuum technic 
has been employed; White-vacuum Electrodes of the condenser 
type being applied over each lung; this has been v aried bv the 
occasional use of the Tesla Effluve and d’Arsmml Auto-con¬ 
densation. 

The reports received from other physicians who have em¬ 
ployed the writer’s apparatus and technic in tlu treatmtn 
pulmonary tuberculosis, amply confirm his own cone u. ioir 
regarding the importance of the Tesla Currents in the treatment 

of the above disease. ... . t 

Excellent results have been obtained m the treatmrn 
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. i i *•««« nt monc. even from the crude 
tubercular patients by m >a » 11 * High-potential 

product obtain^ fro, n thep^ " ^ ^'f olIow „, 

i) r ,K|i Discharge in a glass vessel. . 

™«J.f l-ure oxygen in similar cases, also of aroma ,co,K 

and volatile antiseptics arhninistered by means of a nebuhser. 

The writer’s recently perfected apparatus and technic for the 
scientific treatment of tuberculosis by a simultaneous adminis¬ 
tration 0 f the Tesla High-frequency Currents, pure ozonized 
oxygen, and ionized aromatic vapors, has been fully described 
in the Chapter on the “Therapeutic Use of Ozone. 1 

D. —Diseases Involving Deranged Metabolism 
Under the above heading may be grouped a number of general 
diseases of obscure origin but distinctive pathological effects. 
We have, for example, diabetes which involves the improper 
metabolism of the carbohydrates, characterized by the presence 
of sugar in the blood and urine; gout, resulting from the imper¬ 
fect combustion of cell debris, and other nitrogenous waste 
products, characterized by the presence in the tissues of the 
partially oxidized, insoluble uric acid, instead of the completely 
oxidized soluble urea, which is produced in healthy individuals. 
L ric acid combines with the soda and lime of the tissues forming 
sharp crystals which collect in anti around the joints, constituting 
the well-known “chalky” or “gouty” deposits. Obesity is a 
form of mal-nutrition in which fatty foods, instead of being 
oxidized and giving up their energy to the vital functions, 
collect in the cells of the subcutaneous areolar tissue forming 
the adipose layers which are commonly termed “fat.” 

In addition to the above diseases there are many conditions in 
w hich all the metabolic processes are diminished; these secondary 
conditions result from the constant drain on the vital forces in 
the course of acute and chronic infectious disease. The depletion 
of the sympathetic nervous energy causes a lack of vaso-motor 
power, weakened heart action and insufficient respiration. As a 
result we have a wasting of the tissues from a lack of nutrition 
and oxygen, an accumulation of waste products, causing rheuma- 

culSr^f 7r. ple,ion ° f ,\ hiS n,a “ lwc /iP t several advanced cases of tuber- 
combined Hlgh-freqTe^Vd ** ** 
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,ism in the muscles and joints, and insomnia and irritahilitv 
from tin- deposits in tin- brain and nerves; chilliness of the 
surface of the body, with cold and numbness of the extremities 
arc characteristic symptoms. 

Although differing in their general symptoms, the various 
diseases above-described are closely allied, in that they all result 
from some local or general interference with the nutritive and 
metabolic processes of the body. This fact alone would suggest 
the probable value of High-frequency Treatment in the above 
conditions, and clinical evidence from a variety of sources offers 
ample confirmation of this conclusion. The influence of the 
d'Arsonval Currents is beneficial in all the above diseases and 
daily treatment with the cage or condenser couch should be 
given if possible, in addition to the local application of the 
resonator or Tesla Currents. General treatment by the Tesla 
Wave Current or the Tesla Effluve, applied over the spine and 
solar plexus, should be employed in the treatment of the above 
conditions, unless complicated by organic heart disease. Local 
manifestations, such as the skin lesions of diabetes, and the local 
pain of rheumatism and gout, require Tesla Vacuum Treatment, 
the electrode being applied over the clothing if acute pain be 
present. Gouty joints in the chronic stage are benefited >y 
Tesla Sparks and direct application of the d’Arsonval Curren . 
Where stiffness in either muscles or joints occur, the ^ ( 0 " 

Faradic or Motor Impulse current may be used m a l 1 
the above methods. It is to be understood that the HJ- 
frequency Treatment of the above diseases should bMW 

pauied by hygienic and dietetic ^ Treatment 

if desired. One great advantage of High-fiequ which 

is the absolute impossibility of its producing a other 

would interfere with the administration or actl °" f , ' , 

form of therapeutic agent. On the 

and Tesla Currents, by their action on the c.mdWonand U 
stimulation of vital function, actually increase th< thera, c 
efficiency of all varieties of medicinal agents. 
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E. —Diseases of (he Excretory Apparatus 

Diseases of the bladder and kidneys result as a rule from the 
continued irritation of urates, uric acid, calcium oxalate and 
other products of deranged metabolism and incomplete tissue 
combustion. In addition to the above causes, diseases of the 
kidneys may result from inequalities in the blood pressure 
occurring as secondary effects of organic heart disease, or toxic 
infections. When due to deranged metabolism, High-frequency 
Treatment, as described in the preceding section, will usually 
restore the kidneys to a normal condition by removal of the 
exciting cause. If renal congestion of an active type occurs in 
the course of other diseases, it may be usually relieved by Tesla 
Treatment with Red-vacuum Condenser Electrode, and a metal 
plate over the solar plexus; if fever is present it should be 
treated by the technic described in connection with acute 
infectious disease. Passive renal congestion is usually of a 
chronic or sub-acute type, and should be treated by the local 
use of a White-vacuum Condenser Electrode, with the Tesla 
Technic as above. In organic disease of the kidneys, with 
actual degeneration of the tubular epithelium, the Tesla Currents 
are of the greatest value. Cases of acute and chronic nephritis, 
both the interstitial and parenchymatous varieties, have been 
successfully treated in the writer’s practice, by the application 
of the Tesla Currents to the lumbar region, the effluve and 
vacuum electrodes being used, each for ten minutes; followed 
by direct application of d’Arsonval Current by means of sponge 
electrodes. General treatment by the Tesla Wave Current, 
used alternately with d’Arsonval Auto-condensation should 
follow the local direct treatment just described. 

Renal colic may be frequently relieved, and the passage of the 
calculus through the ureter facilitated by pseudo-static sparks 
applied anteriorly or posteriorly according to the position of the 
stone. The Tesla Wave Current or Pseudo-Faradic are also of 
value in this condition, an olive-tipped electrode with insulated 
stem being inserted into the bladder and a block tin or metal 
disk electrode being applied to the lumbar region over the 
affected kidney. 
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In septic infection of the urinary tract such as pyelitis, pyo¬ 
nephrosis and cystitis, the metal olive-tipped electrode is inserted 


:asf.s of nutrition 
•act such as pyelitE, 

in |imv»io a>.u vvouuo, u lt maai vuvt-tipped electrode is inserted 
in the bladder as above, connected to the terminal of the Tesla 
Coil, while a White-vacuum Condenser Electrode connected to 
the center terminal is applied to the surface over the kidney or 
bladder . 1 In acute cystitis of the catarrhal type, the same 
technic is employed substituting a Red-vacuum Electrode for the 
White. In acute cystitis complicating a gonorrheal urethritis, 
a. Red-vacuum Electrode, shaped like an ordinary sound, is 
inserted through the urethra into the bladder, and connected to 
the center terminal, the Red-vacuum Condenser Electrode being 
connected to Terminal B and applied to the surface over the 
bladder. Persistent gleet may be permanently cured by frequent 
treatments with similar technic, but the urethral electrode 
should be exhausted to a white vacuum in place of the low red 
tube, used with acute inflammation. 

Urethral stricture may be relieved in many cases by the use ot 
the Pseudo-static or Tesla Wave Current, an insulated olive- 
tipped electrode being in contact with the fibrous nng o he 
stricture, and the second electrode, consisting of a ".etal pla^ 
applicd over the solar plexus. Strictures of the ^ 
type are best treated by negative electrolysis 
current, each sitting being terminated * ure thra. 

Treatment with a Low Red-vacuum Electrode 

Functional impotence from excesses 01 The current 

origin yields readily to ^f^^-^Effllveover the lumbar and 
is applied in the form of tin <•' over the solar plexus, 

sacral spine, the metal oloctrote *'."'j e u to terminate each 

For the psychic effect on the patien , , unl Electrode 

treatment with a short application of the Red 
over the testicles and perineal region. 

, •• Tesla vacuum Technique. 
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CHAPTER XXIV 

the treatment of diseases of the NERVOUS SYSTEM by 

HIGH-FREQUENCY CURRENTS 

The physiological action of the various High-frequency Modali¬ 
ties on the different types of nerves has been more or leSvS gener¬ 
ally explained in the preceding Chapters. 

The d’Arsonval Current does not affect the nerves directly 
but it is of value in restoring defective metabolism resulting 
from the depletion of the nervous energy of the body and mav 
be used locally in connection with the Tesla Currents for the 
purpose of re-establishing cellular growth and nutrition in cases 
of muscular atrophy or incipient degeneration of the nerve fibers. 
The general rules for the application of High-frequency Currents 
in diseases of the nervous system have never been definitely 
formulated, but the results obtained by the writer during his 
ten years’ experience in High-frequency Therapeutics seemed 
to justify the following tentative conclusions: 

Diseases of the nervous system may be divided into certain 
( lasses, each of which corresponds to definite methods of treat¬ 
ment, For example, diseases of the motor nerves, involving loss 
of muscular power, are treated by White-vacuum Condenser 
Electrodes over the spine, and peripherally, by some variety of 

- 1 Kqutncy Cm lent; the Tesla Effluve being properlv 

included under the latter head. 

tcond gioup of diseases comprises the affections of the 

, n \ ne . r> e *’ Ml< ^ a> mmralgia, sensory paralysis, lumbago, 
etc., which should be treated by the effluve from a Tesla Coil in 
connection with a condenser couch, the White-vacuum Electrode 
by the indirect or Tesla Method, sparks of the Pseudo-static 
type, and labile applications of the d’Arsonval. Current. 

. 1,1 the thinl class ' v 't‘ have diseases involving loss of trophic 
influence, including the various skin diseases of nervous origin 
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iml constitutional tendencies, which 
such as carbuncles, boils, sties, etc 
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propose t 0 infections 
the! 


5 carbuncles, __ 

locally benefited by the direct Effluve , COnflltions are 
treatment; also double vacuum treatment bJ" ^ ^ acuurn 
and White-vacuum Condenser Electrodes Th ^ ? f a Red 
infootions which result from the trophic depE, 

carbuncles and furuncles, may be checked in their conk* by the 
use of the Tesla Arc or High-frequency Cautery 

In the next class we have the various types of neuritis which 
involve the inflammation and sometimes partial degeneration of 
certain nerves. These conditions should be treated by local 
application of the d'Arsonvol Currents and by the Red-vacuum 
Electrode applied by the monopolar indirect method over the 
affected area. Paralysis, resulting from neuritis in a motor 
nerve, should be treated peripherally by the methods enumerated 
under “ Motor Affections.” Chronic neuritis with pain and loss 
of power in the muscles, such as sciatica, should be treated by a 
White-vacuum Electrode connected for the Tesla Technic and 
applied along the course of the nerve with intermittent contact, 
so as to produce sparks from one-half to one inch long, between 
the end of the electrode and the body. This Vacuum spark 
treatment has also given good results in cases of tri-tacial 
neuralgia, torticollis, and similar affections. Multi-frequenc) 
Currents, while of use in treating muscles partially paralyzed 
as the result of neuritis, should never be used over the course of 

the inflamed nerve. . 

The next group includes diseases involving degeneration 
some portion of the spinal cord, or of the spinal nerve roots. 
Under this head may be mentioned locomotor ataxia, 1 an i < 
paralysis, paraplegia, lateral sclerosis, etc. , , i 

Peripheral affections resulting from these -hsea-ses are t.t 
in accordance with the above rules, irrespective of > OT Cen ™ 
origin. The lesions in the spine, however am treated much m 
the same manner as cases of chronic neuritis. « - 

Treatment is employed with a stable electrode over the sojar 

plexus, and a labile electrode over the ^ 
paralysis agitans, and senile dementia, involve 1 '» 
degeneration in the brain, and are treated more o, less succe* 
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* «» 

fully by application of Vacuum condenser electrodes usually of 
the White type applied to the base of the brain, or over the 
affected portion of the cortex. Tesla Technic is employed with 
a metal electrode over the solar plexus. In atrophy or degen¬ 
eration affecting the optic tract, or the medulla, the same technic 
is employed, but the metal electrode is placed in the mouth of 
the patient. Local or constitutional conditions resulting from 
the above diseases should be treated by the methods described 
under the various headings. Migraine, congestive, or nervous 
headaches, readily yield to treatment by the Red-vacuum elec¬ 
trode over the solar plexus. Excellent results have also been 
obtained in the treatment of epilepsy by the High-frequencv 

Currents; the technic is similar to that employed in other brain 
affections. 

1 he next and last group of nervous diseases includes the so- 
called “Functional Neuroses,” such as hysteria, chorea, neu¬ 
rasthenia etc. General treatment of these conditions involves 
he use of a brisk Tesla Effluve over the spine, with a metal 
c kct.ode over the solar plexus, occasionally reversed bv ushm 
.e e Huve over the solar plexus and the metal electrode over the' 

: r-, ‘•“ ,l ““ * 

t-AM t “zzz si z em "' t o ™”' 

• . f mcnis Wlttl tlie Condenser couch should h#* 

nutritions impaired !* 1 ' 8 ^ ° f es P eciaU - v the 
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CHAPTER XXV 

INFECTIOUS AND MALIGNANT DISEASES 

V moiTiH it is true that the majority of users of High-frequen 
. rents are specialists who treat only chronic diseases, it is a L% 
u* that the value of the currents in the treatment of acute 
vet ions diseases is even greater than when they are applied to 
ironic conditions. The piincipal reason for the comparative 
rarity of High-frequency Treatment among general practitioners 
has been the cumbrous nature of the generating apparatus and 
its dependence upon the electric lighting service for its supply 
of energy. This objection no longer exists, as the writer has 
recently perfected a portable High-frequency Apparatus, which 
is independent of outside sources of current, its supply being 
drawn from a small storage battery of improved type, which is 
incorporated with the transforming apparatus in a portable 
ease about a foot square. 1 (See Fig. 181.) Despite its apparent 
insignificance when compared, for example, with the writer s 
Hercules Machine, this little instrument has thoroughly demon¬ 
strated its remarkable therapeutic possibilities. During he 
past year a number of these little machmes hav^ beei i ^ 
being especially adapted for installation in ^ simple, 

ridden patients. Their technic am nurse or attendant 

and daily treatments may be given . physician 

under the instruction and occasional super, «on o *ep 
in charge. Not only local conditions, suchsuch 
skin and septic areas, but chronic c ° lls f the heart, 

as rheumatism, arthritis, and Cp to the 

have been successfully treated ...constructed for the writer’s 

present time this instrument as 111 h are unable to 

use, for installation in the homes of pa enb, w he 

. Columbia Dry CdU ” such co ™" of thesc cells trill » < he 

employed with this machine dc ^ at a total cost of St — • 

rati ib for approximately fifty treatmen^. 
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come to hi* office for treatment-. The apparatus has b 
in the writer’s private laboratory under his persona] supetf 
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minutes until the fever subsides, and the patient breaks out in 
perspiration. For the above purpose, a heavy current is usually 
necessary, such as that produced by the writer’s Ajax, or Hercules 
Machine. Nevertheless, in several instances acute infections 
such as La Grippe, have been successfully aborted by the 
persistent application of currents from the little portable ap¬ 
paratus above described. 

Septic areas or the local lesions of infectious diseases, whether 
superficial or subcutaneous, readily yield to prompt treatment 
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Fig. 182.—The Author’s Localizing Effluve Electrode for Treating I leers 

and Septic Areas. 

with the Tesla Currents. Ulcerated areas should be treated 
with the Tesla Effluve from a fine metal brush electrode; if the 
mucous membrane be the seat of the lesion, the effluve mat bt 
localized by the use of a metal brush inside of an insulating gla.-v 
tube, open at the end (see Fig. 182). This electrode was first 
employed by the writer in 1897; shortly afteiwaid a dona o 
plmnet. idtmtionl construction was placed upon the niaikt t > 
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HIOH-FRUyl'EN-CY CCTU1SNTO 

i„ Inter stages, involving active suppuration, the White-vacuum 
electrodes should be employed. In severe cases of mastoid 
abscess with cerebral and pyemic symptoms, a vigorous thirty, 
minute treatment with the White-vacuum electrode applied 
externally, and a metal electrode in the mouth of the patient, 
produced an absolute dispersion of the acute manifestations, the 
patient sleeping naturally inside of five hours. I he next dav 
the pus was withdrawn, and although cover-glass preparations 
showed countless members of streptococci and staphylococci, 
but a few scattered colonics were obtained in a plate-culture on 
nutrient gelatin. 

Cervical adenitis and tuberculosis of the lymphatic glands 
have been successfully treated by the above method, which is 
also applicable to almost any type of sub-acute inflammation 
accompanied by hyperplasia. Diseases of the skin of a sub¬ 
acute or chronic character resulting from, or associated with 
diseases of the digestive system, or derangements of the nutrition 
are almost without exception amenable to High-frequency 
Treatment. Eczema, acne, psoriasis, alopecia, seborrhea, etc' 
have been repeatedly cured by well-known practitioners, most 
Of whom have employed the direct effluve and vacuum treat- 

0 , “Tl ' VTTT* SUpplemented by the use of the X-Ray 
L tra-violct Ray from a Piffard Lamp. The writer has 

ST e0nditi0aS,b0th Red - and " vacuum 

lions hw T g ' Vlng the be " t lesu),s in chronic condi- 

'Z !‘ u , fOTmer m les, °ns of the acute congestive type The 

TeSh r “ hn,c appears to be more efficient, than the direct 
monopolar treatment. In obstinate cases winch do not "eld 

° the la “ er methods - the X-Ray Condenser Electrode will often 
! emcac,0us - In su P°rfioiaI malignant conditions as C pi 
T<lmma lupus rodent ulcer, etc., the treatment with the 
- lay electrode should lx* supplemented by the Tesla Fffhn-n 
and m obstinate, refractory, conditions, l,v t hl £ 

f Rays from a lam P with iron electrodes, operated by t|„. 
condenser discharge from a Tesla Apparatus. Malignant disci,,. 

1 he mucous cavities should be treated on similar lines with 
electrodes exhausted to an X-Ray vacuum. Epithelioma of 
"■ C(>rvex utm may be successfully treated by the special doi 
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CHAPTER XXVI 

SPECIAL USES FOR CURRENTS OF HIGH-FREQUENCY 

Is the preceding chapters the writer has attempted to describe 
the methods for the application of High-frequency Currents i n 
the more prominent general and local diseases. Few cases have 
been cited illustrating the successful use of the different methods 
in the various types of disease, but in every instance in which the 
technic for the treatment of a given affection is described 
corresponding cures have been affected, either in the writer’s 

own practice or in the experience of some other recognized 
authority. 

The therapeutic use of High-frequency Currents is based upon 
physiological effects of such a fundamental character and the 
rules for the use ot the different High-frequencv Modalities are 
* broad and sim P Ie a detailed description of the technic of 

scr-Uf.'r r “ ~ >■ «*.r:' 

«■«. S , h « ,*;J" ”t ZTihi 2 “! i,r * 

invigorating effects of High-frequencv TV t VItehz,n « and 
benpfipiai in l- , ^ ffitncy lieatment are necessai-ilv 
nenual in all diseased conditions; and snerinl . tt f ■ 

rom the various modifications of technic' Z ' efft?C S ’ rcsult “S 

fun, a me „tal action of the High-frequen y O ciEns^ 

There are many diseases which have l',! «■ 

hy High-frequency Currents of wfiw.i 1 < deetua ^y treated 

been made in the present volume. Fron^co ' ‘ mntion has 

technic for the treatment of the tvnieal «• ° ns,derati °n of the 

C, *T of “facases, herein describ'd the nhv5 ° f the differe “‘ 

? intelligent idea of the methods which should? "T ° btahl 
the treatment of any particular dfaei*e wh.ch ^ * k>pted >'» 
mentioned by the author. la> not been 

( The use of High-frequency Currents in the various 

Specialties,” fa i„ itself a broad subject for conlT^' 

2 so '•wnaiucration. 
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SI'K. IAI. USES FOR CURRENTS OF HIOH-Pn 

Casos have been reported in which various di, “* 

and ear have been successfully treated with T, ° f the cye 
Currents; for example, trachoma, granular mi' 8 f ^ U ’ mCy 
cataracts, ptosis, exophoria, and incipient gaucoraa ' 

otitis-media, tinnitus, aural catarrh, Eustachian "'n" 118 ’ als0 
antl stricture, and various affections of the inner ear fiammatlon 


nerve. 


Similarly a fairly large treatise might he written 
the practical uses of the High-frequency CurrenU i^"^ 
Actual anaesthesia during extraction of teeth has been success' 
fully induced by the use of Tesla Currents, double vacuum 
electrodes being used, one against the gum, the other on the 
skin over the dental nerve. 

Pyrrhoea aveolaris has been treated with exceptional success 
by the Tesla Currents; a special set of vacuum electrodes has 
been devised for the treatment of this disease. (See Fig. 183.) 

The little portable apparatus designed by the writer, and 
described in the preceding chapter, is especially adapted for 
dental High-frequency work. 

The lack of system and coordination in the clinical reports of 
cases treated by High-frequency Currents, more especially those 
which have appeared in the various medical journals in America 
during the past five years, has rendered it well-nigh impossible 
to draw reliable conclusions in regard to the absolute and relative 
value of the different methods for the generation and application 
of High-frequency Currents in the treatment of disease. 

Statements appearing in the present volume regarding the 
therapeutic action of these currents are based mainly upon tin 
writer’s personal experience, but in no instance has he inad< 
any definite statement as to the value of any special method 
in relation to a particular disease unless the results of hi> (, \' n 
clinical experience had been confirmed by one 01 more n i.i > < 

authorities. , 

With a view to the ultimate production of a thoroughly relia > e 

“Clinical Manual” compiled from the records of a large num er 
of practitioners who employ High-frequenc\ (uncut, in 
practice, the writer has prepared a blank form (a samp e o 
which will be found in each copy of this book), for the systema ic 
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roconl of cases treated with High-frequency Currents between 
the present time and January, 1910. In the interests of humanity 
and of the profession at large, the author urgently requests 
every reader of this hook who is a praetitionei of electro-thera¬ 
peutics to record his cases on forms of this description and 
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1,a - I83 ~ VaCUUm Electrodes for Treatment of PyrAoea Alveolarh. 

forward them to him in care of the publishers (The Reiman 
■ornpany, S ew York). Extra blanks for records may be obtained 
011 application. It is the author’s intention to prepare a clini¬ 
cal manual compiled from these reports. The book will form a 
sort of sequel to the present volume and due acknowledgment 
vv ill l>e made of tho assistance rendered by the physicians who 
may have submitted clinical reports. 
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\ks(vsse*<. treat men t of, 277 
Votive congestion. 254 
Acute coryza, 250 
Vdrenalin, de-hematization by, 20:} 
Air-gap condenser terminals, 15. 138 
Vir pressure, effects of on discharge, 
178 

Air-jacket insulation for vacuum elec¬ 
trodes. 181 

Ajax High-frequency Coil, 106, 108 
Alternator. Tesla’s High-frequency, 41 
Alternating currents, 36 
Alternating type. High-frequency Ap¬ 
paratus. 73, 88 
Alternations, 40 
Amperes, 38 
Anode, 33 

Analysis of High-frequency Currents, 
124 

Analogy, study by, 46 
Analogy between Sound-waves and 
High-frequency Currents, 52 
Amentia, treatment of, 254 
Anti-toxins, 212 
Appendicitis, treatment of. 251 
Arc, High-frequency, 138 
Arc, High-frequency, effect on bacteria, 
236 

Arc, High-frequency, use of for cautery, 
232 

Arcing, prevention of, 99 
Arrangement for producing Oudin- 
d’Arsonval Currents, 126 
Arrangement for producing lesla- 
Thomson Currents, 127 
Arteriosclerosis, 255 
Auto-condensation, 7, 158 
Auto-condensation with currents from 
Tesla Coil, 168 
Auto-conduction, 6, 157 
Autograph of High-frequency Dis¬ 
charge, 147 

Batteries, 38 . rn 

Bipolar methods, see Tesla technic, 16J 
Bipolar vacuum treatment, 17/ 
Bissorie’s Electrode, 277 
Bladder, diseases of. 271 
Bright's disease, 270 
Brown High-frequency Coil, 94 


"| h - f -4 e 4'coi, 95 

re t t n« > % FreqUenC y and Induc- 

raHmnc!es U ‘In’ ,reatraent <*■ 278 
Cardiac ganglia. 253 
t athode rays, 190 
Cautery' High-frequencv, 164 
( ervical adenitis. 278 
Chart, showing author’s technic, 17 
Chemical regulators for X-Ray tubes. 

190 

Clinical records, 281 
Cloud-circuit Transformer, danger of 
using. 86 

Cole X-Ray Coil, 119 
Comparative method of study, 46 
Condenser, discharge of. 41 .*43 
chair of Piffard, 160 
couch, 158 
effluve, 242 
electrodes. 181 

electrodes with graduated vacuum. 
188 

Congestion, relief of. 224 
Constipation. 239 
Continuous current. 38 
Corpuscle, see Electron, 19 
Crookes’ tubes, 190 
‘Cushion, spiral, 159 
Cycle of frequency, 40 
Cyclone coil. 97 
Cymometer. 153 
Cystitis, 271 

D'Arson val, early experiments of. 4 
Auto-conduction cage of, b 
High-frequency Currents ot. f 
Hi^h-frequency Currents of. direc 

Hieh-frequency'cmrents of. gen- 

H £«2 tf, from author's appa- 
High-frequency Currents oC U'ch- 

nic of application. 155. -- 

High-frequency Currents of. them 

politic effects of, —• 
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Deafness, treatment of. by High-fre¬ 
quency Currents. 281 
Definition of High-frequency t urrent. 
93 

Deflection of Cathode rays by magnet. 

Dentistry, uses of High-frequency ( ur- 
rents in. 281 

Diamond, transparency of. to A-Kay, 
191 

Dipper Mercury Interrupter. 63 
Direct current types of High-frequency 
Apparatus, 114 
Dosage, measurement. ]49 
Double Focus tube, 197 
Double resonator treatment. 243 
Double vacuum treatment, 186 
effects of, 241 

Ducretet's small Tesla apparatus, 7 
“ Dynamic Thought,” 25 
Dynamos, 39 

Dyspepsia, treatment of. 225 

Ebonite Spinal Electrode, 183 
Effluve, 99, 141 
electrodes, 163 
technic. 162 
effects of, 231 

Electrical charges, nature of, 30 
Electro-dynamic phenomena of High- 
frequency Currents, 142 
Electrolytic break, 64 
Electro-magnetic Theory of Light, see 
Maxwell’s Theory’, 35 
Electrons, 19 

motions of, 31, 34 
speed of, 191 
theory’ of, 20 
Electro-physics, 30 

Electro-static phenomena of High-fre- 
quency Currents, 135 
Epilepsy, treatment of, 274 
Ether waves, 35 

European types of High-frequency 
Apparatus. 58 

Ewald-Boas” Test Meal, 250 
Extra current,” 61 

Factors determining qualities of High- 
,, frequency Currents, 125 
l aradism, 2 

Fever, treatment of, 277 
r,insen's Light Treatment, 201 
Hemming's Cymometer, 153 
fluorescence, 179, 204 
roods, classes of, 249 
Formula for determining effects of 
resistance on condenser dis¬ 
charges, 56 
Franklin, work of, 3 
Frequency, 40 

effect of inductance on, 55 


;df:x 

Frequency, t herapeut ic effects of change 
of, 92. 

of the nerve currents. 210 
Freund's experiments. 236 
Friedl&mler's vacuum condenser cluiir 
187 


Galvanic current, 216 
Galvani's discovery, 2 
Cniffe’s heavy solenoid and oil con¬ 
denser, 71 

bipolar resonator, 72 
“closed-circuit transformer" ap¬ 
paratus, 73 
Generation of High-frequency Cur¬ 
rents, 46 

Generators, 38, 39 

Germicidal action of High-frequency 
Currents, 222 
“ Geryk ” air-pump, 177 
Glass plates, penetration of. by High- 
frequency Currents, 146* 
effects of treatment by. 233 
electrodes, 175 
Gleet, treatment of, 271 
Gonorrheal infection, treatment of, 271 
Graphic tracing of alternating current, 
37 

“Hard” X-Ray’ tubes. 193 
Headache, High-frequency treatment 
for, 274 

Heat produced by’ High-frequency I)is- 
cliarge, 140 

Heinze X-Ray’ and High-frequency 
Apparatus, 120 

Hemorrhoids, treatment of. 252 
‘‘Hercules'’ High-frequency Appara¬ 
tus, 107, 110, 121 
Herschell’s regulating handle, 182 
treatment of digestive diseases 
251. 

Hertzian waves, methods of neutraliz- 

„ in £’ 74 
Hertz resonator, 3 

“ High-frequency Wave Current," 244 
cautery current. 164 
currents jus energy’ carriers, 221 
transformer, construction of, 110 
History of physical therapeutics, 1 
Hot-Wire mil-ammeter, 149 
Hydraulic analogue, of continuous cur¬ 
rent, 36 
alternating, 37 
electrical oscillations, 43 
illustrating Ohms law. 46 

of d’Arsonval High-frequency Cur¬ 
rent, 48 

of Tesla-Thomson High-frequenev 
Current. 49 

Hyperstatic transformer, 12. 247 
Hysteria, treatment of, 274 
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Immunity of human body to High- 
frequency Currents, 133 
Impotence, functional, treatment of 

271 

Indirect spark, technic for use of, 170 
Indirect vacuum treatment, 235, 237 
Inductance. 41 
Induction coil, 39 
Induction, phenomena of. 133 
Inductive resistance, see Inductance, 41 
Inducto-resonator, 117 
Infectious diseases, treatment of. 275 
Inhibitory effect of High-frequency 
Currents, 222 

Insulation of Tesla Coils, 85 
Insulators, penetrability of. 57, SO 
Intensity, unit of. see Ampere, 38 
Interrupter. Wehnelt (Electrolytic), 58 
mercury jet. 01 
Ionization of spark-gap, 174 
Iron wire, burning of. by High-fre¬ 
quency Currents. 140 
Isenthal-Kom X-Ray and High-fre¬ 
quency Apparatus, 81 

Jackson Coil, 101 
frequency of. 91 
spark-gap of. 102 

Kinetic energy. 38 
Kinraide’s Coil, construction of, 89 
High-frequency Spirals of. 90 
relative frequency of. 91 
Kinraide’s early X-Ray work. 14 
Knott High-frequency Apparatus, 14, 
83 

Labile applications, 150. 229 
Kirnp-bulb electrode, 151 
Law of transformation. 91 
Leather-covered glass electrode, 233 
Lenard’s cathode rays, 190 
leucocytes, function of, 210 
Leyden jar, 3 
Life principle, 28 
Lodge’s analogue, 54 
Low-frequency effects from lesla Ap¬ 
paratus, 107 

Mackenzie-Davidson Interrupter, 03 
Magnetic deflection of moving etc 
trons, 191 

Magnetic induction. 34 
Magnetism, theory of. 33 
Malignant disease, treatment j o . 
Maxwell’s Theory of Light. 3.» - 

Measurement of High-freqnen . 

rents, 149 , 

Mendelejeff, Periodic Law '* • - 
Mercury vapor in vacuum •‘‘>”1’’ , 

Meyrowitz High-frequency -II 


.. 1411 

MOrt °t tf 8 ** Current/’ 

,H4_ 

24;i Currents,” 167, 2 %, 
Muscular affections. treatnttnt „ f M 

Negative Ions. 32 
Neon tube. 154 
Nephritis. 270 

Nervous dyspepsia, treatment of. 225 

Neuralgia. 176 

Neuritis, treatment of, 273 

Neuroses, functional, 273 

Neutral atoms. 32 

Nitrogen, oxides of, 205 

Nodon valve. 59 

Ohm, 38 
Ohm's law, 38 
Oil-insulation. 42 

Opacity of bodies to ultra-violet rays, 
203 

Organic compounds, 28 
Oscillations, electrical. 3, 40, 42 
Osmotic regulator. 195 
Oudin resonator, 9. 65 

methods of tuning. 69 
technic for use of. 161 
Ozone generation of, by _ High-fre¬ 
quency Currents. 205 

Palladium regulator for X-Ray tube>. 
196 

Paralysis, 273 

Passive congestion. ,<*> 

rents, 132 

Phosphorescence. 20 * 

High-f^cy 
Phy S ioSS n l 8 c.i.,n of High-frequency 

12, 92 

spark-gap lamp. 202 
Plate condensers, 41 

Pneumogas trie nerve. -* 

Apparatus, 

275 

Positive Ions, 32 
Potential, unit of. «’ Volt. 3. 


(C) Jeff Behary 2019 


305 




'ss 


1NDKX 


•IVudo-sUtic” spark. 130, 232 
-Farndte Current^ 245 
Pulsatory currents. 57 

Quart* lens for transmitting ultra¬ 
violet rays, 179 

Radiant energy. 23. 35 
Radium, formation and decomposition 
of. 20. 22 

Rectifying valve, see Xodon valve. 59 
Rectum, diseases of. 252 
Red vacuum. ISO 

Regulating handle for vacuum elec¬ 
trodes. 1<S2 

Renal congestion, 270 
colic, 270 

Requisites for an efficient High-fre¬ 
quency Apparatus, 09 
Resistance, unit of. see “Ohm." 38 
effect of, on condenser discharge, 
56 

Resonator. Oudin’s, 41 
discharge of. 41 
Hertz, 3 
technic. 161 

Roentgen’s discovery. 190 
Rotary converter. 60. 115 
Rowland’s experiments 4 
Ruhrakorff type of High-frequencv 
Apparatus, American forms of 
116. 119 
coil, 39, 60 

Rhythmic effluve treatment, 239 
•Scheidel- Western X-Ray and Hi 

s^ lf frequency Apparatus, 116 

3 t-reguLating A-Ray tubes 197 
-ept ic areas, treatment of, 277 

197 

SSS3S5J1” treat- 
ment for, 93 “ ai 

Nxlium atom, 34 
Soft” X-Riiy tubes. 193 
adenoid, of d’Arsonval, 4. 45 
und waves, carried by High-fre- 
qUenc y Curp ent, 174 

•Spark-gap 'breaking f ,ectrod «»> 

of, 5l kWg down resistance 

analogy to elastic diaphragm V) 

R, r0 l^’ -"‘-r'« ta^ed 

p.irk gaps, various forms of 97 iqo 
^ pecml us,, for currents of nigh-frl 
quency. 280 M 

rurn of iron, 202 
hpoUcHwoode coil, 4 “ 

Mabile’’ applications, 156 , 228 


Static machine, High-frw, lw . n ,_ 

rent derived from, 92 y ' ' IN 
“Static Modalities,” 216, 220 
“ Step-tip Transformer, 4 i go 
Stricture of urethra, treatment ,.r ^ 

" Strong-(Kington ” High-CiVL* 71 
Apparatus, 82 1 'T 

S 11 fieri m posed waves, 167 
Systems of therapeutics, 213 

Table of wave lengths and frequencies, 

Technic, author’s system of, 15 
Technic for use of con denser electrodes 

Tesla, early exfieriments of, 4 

currents, methods of applvinir itw 
early apparatus of, 42 * * W 
effluve. 168 
spark. 170 
technic, 238 
vacuum treatment. 176 
Tesla-Thomson Coils, early American 
form of. 88 

diagram, showing construction of. 

«7w 

modern American forms of. 106 
letanus, cause of spasms in, 211 
1 heater I lug." for regulating current, 
strength, 109 

1 heories of Matter and Force, 19-20 
therapeutic technic, .55 

action of High-frequency Cur- 
rents. 226 

i hormo-faradic coil. 105 

1 Tn,- r. irrent ’ 160 

Thm I"’ tr r, at V ient of Tuberculosis. 261 
homson, 1 rofessor Elihu. Giant High- 
frequency Current of. 4 
double-focus X-Ilay tul>e. 197 
.^ High-frequency Coll of. 41 

* •* 

T r4»'-“‘& ppan,tus ,ur 

Si£SH2 fe W 9 au th° r ’3i 20 * 

physiological effects of •>()•{ 
therapeutic effects of. 201 ‘on* 
Universal X-Ray tube. 200 ’ ~ 

Cranium, formation of radium from ■»•» 
Urethral stricture, treatment of, 071 
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\ \irus. s r< Pneumogastric Nerve, 253 
\ ,ouun' condenser chair, 108 
inhaler electrode, 257 
regulator, 195 

Vacuum electrode, discovery of, 15 
original invention of, 17(> 
treatment by use of, 175 
Vaso-motor system, 2.>5 
Vibratorv nature of High-frequency 
Currents, 52, 123, 132 

Volt, 37 
Volta. 2 
Voltaic pile, 2 


Water-cooled X-Ray tul>e, 194 ■ 
Waves, electro-magnetic (or Hert¬ 
zian.’) 3 

“White Vacuum.” 179 
electrode, 189 


vv ,, , m 

'' nhains’, Chishnirr. 

ment in nervous of treat- 

t «l«, Vf"W**, 251 

losis, 2S7 putaionary tuberen- 
Wireless telegraphy, 3 

High-frequency Cumm, 
Wohler’s synthesis of Urea. 28 

X-Rays, discovery of. 190 

from vacuum electrodes, 235 
generation of. from High-fre- 
quency Currents, 101, 190 
tubes for, with High-frequency 
Apparatus, 195 

Yellow phosphorescence, 204 

“ Zone of Stasis,” broken up by High- 
frequency Currents, 233 
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c. 1'rices in this bulletin arc net. 

c. Remit bv express or post-office money order or by New York 
draft. Add twenty-five cents to face of all checks, except on New 
York or Boston, to cover collection charges. 

A’ E F E R E -V t' K S 





on 

dis 

w 


^ Customers unknown to us must give satisfactory references, or 
s nd draft with order, for which we will allow five percent dis¬ 
count We will ship C. O. D., provided a remittance of twenty 
p-r cent accompanies order. Charges for return of money to be 
borne by purchaser. 

fl Goods will be delivered f. o. b. freight or express. Boston, 
Mass \o charge for packing. Each piece of apparatus is care 
fullv packed and no allowance will be made for loss or breakage 
in transit. 

Western I n ion Telegraph code used. Telegraph and cable 
address. “ Swettxray.” 

C. When in Boston, we shall be glad to have you make your head¬ 
quarters at our office. 


of 

m. 


B UL L E TINS 

We should be glad to send the following bulletins to all inter¬ 
ested. Preceding bulletins are out of date. 


Number Twenty-eight 
Number Twenty-nine 
Number Thirty 
Number Thirty-one 
Number Thirty-two 
Number Thirty-three 
Number Thirty-four 


Kinraidc Coil and Accessories. 

*• Why ? ” A List of Testimonials. 
Directions for Operating Coil. 

List of Sample Coil Outfits. 
Electrical Novelties 
This one. 

, , .. . I'insen and Violet Ray Apparatus. 

C This latter bulletin will be up-to-date and 

new and improved pieces of apparatus. Be sure a K 

intention is called to *• R! 

lit of this bulletin, and to note the greatly reduc » 

Kinraidc Coil. . . , p 

C.Note rebate for return of tube terminals, on page 
C. Prices in this bulletin supersede all others. 


Coprthtlur. 1 . iwn. •>* Swr.TT A L«WI«CoMr*M 
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X-Rav Tubes 


The question of X-ray tubes is a most important 
one. especially as many of' the users are at so great a 
distance from the manufacturer. It is with pleasure 
we have to announce that we have been in the business 
of tube manufacture since early in IS<Mi, and have sold 
many thousand satisfactory tubes. 

We are better fitted now, than ever before, to sup- 
plv tubes of all kinds, as the factory is equipped with 
new and improved machinery and a corps of skilled 
men. The tubes are made with great care and selected 
to fit each case. 

The external terminals of all the tubes are very 
strong and heavy, and the user may rest assured that 
there will be no trouble from breakage at this point. 
The glass used is of the finest kind, and offers little or 
no obstruction to the passage of the X-ray. 

In the following pages, we shall illustrate our 
standard tubes for various pieces of apparatus. Special 
tubes for experimental work to order. 

The bulbs are all hand-blown, and are as thin as 
it is possible to get them, and yet be sure that they will 
withstand the atmospheric pressure and the shocks of 
shipment. 

The bulbs are well proportioned, and are uniform 
in size. No very large bulbs are made, as our expe¬ 
rience has shown that nothing is gained, and strength 
is sacrificed. A little calculation will show that the 
total pressure on a bulb of eight inches or more in size 
is enormous, and unless the walls of the tube are very 
thick, the danger of collapse is great. Thick walls 
mean obstruction to the rays. 

Great care is taken in pumping all of the tubes 
manufactured by us, and as a result they have a nearly 
stable vacuum. This fact is a great help to the user. 

[J] 
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Adjustable Vacuum l ubes 

Adjustments may be divided into two classes; 
those which are dependent on a chemical as a means 
oMowering the vacuum, and those which are depen¬ 
dent on the porosity o! a platinum tube. I he tubes 
sted in this bulletin may be furnished either way. hut 
with the static tubes the latter method is advised. 

With the chemical adjustment, a glass tube is 
attached to the main or X-ray tube and partly tilled 
with a chemical which gives off a gas when heated, 
and re-absorbs it on cooling. 

Two methods mav be used to operate this adjust¬ 
ment. The first is heating the adjusting bulb with the 
flame of a lamp or a match. The only objection to 
this is that too much gas may be driven off. The 
second, and better way, is to allow a spark from the 
coil or static to pass through the chemical. By this 
means, very close regulation may be had. 

With the other regulator, a very thin platinum tube 
is sealed on to the main tube in the same position as 
the chemical regulator. When not in use, this regu¬ 
lating tube is protected against mechanical injury by a 
glass cap. 

If the vacuum be too high, the platinum tube may 
be heated with a fiame until it gets nearly or quite red 
hot. A little gas passes through the walls of the plati¬ 
num tube into the X-ray tube and ceases instantly upon 
the removal of the fiame. If the tube is excited while 
this is being done, the vacuum may be lowered to just 
the desired point. No gas is re-absorbed, so that there 
will be little or no rise in vacuum if the tube is allowed 
to stand. The opposite is true with the chemical 
regulator. 

It is strongly advised that tubes be purchased with 
regulators of some kind as the life of the tube is much 
ongcr, better satisfaction is secured in operation am 
a urge portion of the repair charges may be saved. 

"M 
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Tvpe D, for Largest Static Machines 


This tube is an improvement over the old T\peJ, 
which has been on the market for some years. The 
bulb is about five and one-half inches in diameter and 
the tube eighteen inches long. The great length is an 
advantage, as it prevents the current from passing over 
the outside of the glass, and prevents puncture. 

The anode is of large size and supported in such a 
way that its surface is smooth, thus insuring sharp defi¬ 
nition and accurate focus. The cathode is ot good 
size, very thick, of proper curvature, and placed in 



proper relation to the walls of the tube. 

Both anode and cathode terminals are supported 
near their entrance into the bulb, so that it is impos¬ 
sible to get them out of place without breaking the 
tube. 'This is an especially good tube for long distance 
shipments. 

These tubes are specially recommended with the 
platinum regulator. When the regulator is used, they 
are sent out with a high vacuum, and may be lowered 
to just the right point to fit the machine and work in 
hand at that time. 


Type D with adjustment .... $11.00. Code word, Demeterent 

Type D without adjustment . . . 0.00. Code word. Demeter 

w * 
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Tlu* i 1 and definition obtainable are ini'.iir- 
passed and the tube is bound to be a general favorite 

with all Static machine users. 

T\pe I will be no longer manufactured and the I) 
tube will be sent in all cases when the older form is 
ordered. 



Type M, for Large Static Machines 

I his tube is probably as well known as anv now on 
tlie mat ket. and has been seen or used bv the majority 
<>t X-ray operators. 

1 he hull) is about five and one-half inches in diant- 
eti i. am the tube, including handle, fifteen inches long, 
ut was said regarding the terminals of Tvpe P 

> *JPP to this tube, except that they are not sup- 
ported at the.r entrance to the bulb. 

out d„uhr t li! > ? l ,St ‘ SSCnt ! all >' for slatic use, and is witlt- 

definition "i i" sl 1 * K ‘ market, for a low cost. I l ,c 
ochnttton and detail obtained are excellent. 
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Tvpe W, for Medium Size Static 
Machines and Small Coils 

This tube is really a small size I) and is intended 
for static machines, of about six revolving plates, and 
small coils. Size, four inches in diameter, fourteen 
inches long. 


Price with adjustment. S8.75. Code word. Dcmouvoir 

Price without adjustment .... 6.75. Code word, Demouler 


Tvpe S, for Small Static Machines and Coils 

This tube is still smaller, being three and one- 
fourth inches in diameter and twelve inches long. 
Very many of these have been sold and are giving good 
satisfaction. 


Price with adjustment. 57.00. Code word, Dempsters 

Price without adjustment.5.00. Code word, Dcmoveo 


The terminals of this tube are made with as great 
care as in the larger and more expensive tubes. 1 his 
size is recommended for all small apparatus. 

[7] 































Type K., for Large Direct Current Coils 


This tube is of the same size and shape as the Tvpc 
D, but is designed for much heavier work. The anode 
is made of very heavy platinum, supported on a steel 
rod. It may be heated to a bright red, and held at this 
point for a long time without danger of injur)’ to the 
tube or anode. The definition and penetration are 
exceptionally good. 

The tube is fitted with a chemical adjustment, 
which may be operated either by heat or spark. The 
'acuum may be held at any desired point for long 
periods. If too much gas is dri ven off. it will be re¬ 
absorbed, if the tube is allowed to rest for a short time. 



SI2.00. Code word. Dclustro 


vith *k’ C P tube regulator mav also be usei 

for the 'l an 1 \ c Allowing tube, and will be furnishet 

and of ;r, PnCC ‘ ort L*ring, please specif' " llu 
ona °t regulator i« £ 1 . • .i-.roi 


kind of tv. i PnCC *. orc lering, please specif' "' I ’ a 
will be fur*?? !? t ”. r . is (lt ‘sired. The chemical regulatoi 
s ed in all cases unless otherwise orderei 
































Type H, tor Alternating Current 
Coils only 

J 

This tube is the same as Type K, except that a sec¬ 
ond cathode is placed back of the anode, and may be 
used in connection with the anode, or separately, as 
desired. If the second cathode is used as recom¬ 
mended, the life of this tube is much extended, and a 
large portion of the blackening is prevented. This 
tube will stand as hard usage as the previous one. The 
definition and penetration are line. 


I'ricc 


S14.00. Code word. Delusively 


A credit of ten per cent will be allowed from the 
purchase price of all tubes listed in this bulletin for the 
return ol the complete terminals of a broken tube of 
the same kind. 

This rebate will be allowed only toward the price 
of new tubes purchased at time of return of old ter¬ 
minals, and will in no case be paid in cash. 


[$>] 
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'I*o meet the demand for a tube that may be used 
in the throat or vagina, we have designed a simple, 
strong, and convenient one. The bulb and all hut the 
end of the tube are made in such a way that they are 
opaque to the X-ray. The end of the tube, hoxvexer. 
is transparent to the ray, and may be brought nearlx ,. or 
quite, into direct contact with the diseased area, 
reduces the time necessary for exposure, and inciease - s 
the efficiency of the treatment. The terminals aie s<> 
situated that the wires maybe kept well away | ri ' in 
the patient. The tube is substantially built, aml t h 
platinum tube regulator is supplied in all cases. 
tube is recommended for work where small areas an- 
to be treated, or for internal work. 


I'rice 


su.uo 


M 
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Penetrator Tube 
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Many users of tubes claim that the insertion of a 
ring of metal between the cathode and anode, and 
attached to the latter, will give the tube greater pene¬ 
tration at a low degree of vacuum. 

This attachment may be added to any of the regular forms of 

tul>es for an additional price of ..... S0.7.*» 


Ultra Violet Tube 



The above tube is tilled with special gases before 
exhaustion and when excited bv either a coil or static, 
in the same manner as an X-ray tube, gives otl a 
great quantity of Ultra Violet rays. 

A platinum barium cyanide screen will tin ores ce 
brilliantly in any part of a large room with one of 
these tubes running. 

A regulating device is furnished with this tube, as 
shown in cut, so that the vacuum may he held at any 
point. When running, the color effect in the tube is 
brilliant and striking. Useful in treating skin diseases. 
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Valve Tube 


s ir 


'AT' 




B v introducing one of these tubes in series with an 
X-ray tube excited by a coil, many or all of the reverse 
waves may be chocked back or totally retarded. Tubes 
similar to'this are much used by foreign operators. 

The resistance of these tubes depends on the 
method of connection. With the current flowing in 
one direction it may be as high as three inches; in the 
other direction only a quarter of an inch. A vacuum 
regulator is furnished on each tube. 


Price.. . $7.00 Code word. Depofttabas 


Lens Tube (Patent 




c 




As shown in the illustration, the electrode is not 
dissimilar to No. 2, page lo, except that its end is flat 
and ol crystal, which will allow the Ultra Violet rays 
to pass through the end of the tube onlv. V herever 
the tube touches the patient, the high frequency eflects 
are obtained and a plentiful stream of Ultra Violet ra\s 
is thrown through the lens. In ordering, state diameter 
\\ anted. It is manufactured in sizes up to one anil a 
uilf inches in diameter. The electrode mav be operated 
on either coil or static machine. 

.. $10.00 Code word. Pc-c'"r ■ ° 

["] 



poin! 

supp 

cont; 
unde 
coni} 
tunit 
and 1 


Price 

in ca 


1 

vacui; 
those 
are m 
They 
vacui. 
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Water Cooled Tube 



In this tube we have incorporated all the good 
points of our other tubes, including massive anode, 
supported cathode and the platinum tube adjustment. 

A large amount of water is brought into direct 
contact with the anode, thus keeping it cool even 
under very hard usage. The water reservoir holds a 
comparatively large amount, affording a good oppor¬ 
tunity for circulation. The tube may be run long 
and hard without lowering the vacuum. 


Price 


$30.00 


Code word, Dcrivarnos 


A credit will be allowed for return ot terminals 
in case of breakage. 

Vacuum Electrodes 

To meet the demand tor a high-grade, substantial 
vacuum electrode, we have designed and manutactured 
those shown in the following cuts. 1 hesc electrodes 
are made from a special glass, which prevents punctme. 
They are carefully pumped to the right degree 
vacuum to produce the best color effects. 
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Special attention is called to the improved method 
of regulating the current in the electrode itself. It will 
be noticed that there is a copper clip on each electrode, 
for attaching the wire. This clip is movable. By slip, 
pins it down on the handle a half inch or more, the 
current in the electrode is weakened, and by slipping 
it up on the vacuum part, the current is strengthened. 
Bv this method of regulation, the strength of the cur¬ 
rent is under the absolute control of the operator. 

It will also be noticed that the handle forms a part 
of each electrode, thus making it rigid and reducing 
the liability of breakage. Electrodes of this kind arc 
more substantial and last better than any other kind. 
The handle contains no vacuum. 

Electrodes Nos. 17 and IS are especially tine in 
color effects. In ordering, please specify colors desired. 
They can be furnished in green, blue, red. or purple. 


No. 14 For general application . 

No. 2 For vaginal application . 

No. a For rectal application 
No. 11 For vaginal application, with 
cupped end 

No. •*> For urethral application, with 
curved end .... 
For urethral application, straight. 
For eye application 
Double Eye Electrode 
Hammer Electrode , 

Geissler Electrode, for general 
tonic treatment . 

(Not so highly colored as No. IS* 
For u.se around the spine. 
Shaped like a tuning fork 
One pair Metal Handles and Cords 
Set of ten Electrodes, Metal Handles and 
Cords. 


No. T 
No. 1.1 
No. 1*5 
No. r.* 
No. IS 


1 


S2.*t0. Code word, Kr.-emerin 
2 1*0. Code word, Krnmpcln 
-.0*1. Code word. Knempe 

2.00. Code word. Kr.vnkende 

2.*Ml. Code word, Kranker 
2.00. Code word, Kra-nklich 
2.00. Code word, Krankung 
2.00. Code word. Kr.vt/e 
2.o«*. Code word. Kratxig 


2 . 00 . 

2 . 00 . 

2.* to. 

l.oo. 


Code word, Kourilien 
Code word, Kourgan 

Code word. Knvn.seln 


20.00. Cotie word, Krarnien 


. ^jyctrode No. 10 is most useful, as its shape per- 
nu s o its being used for a great variety of work. 
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Vo meet the demand for vacuum electrodes to fit 
into a common handle, we have produced the follow¬ 
ing set of six of the ones most used. The general 
design is the same as of those illustrated, except that 
the electrodes are made lighter, and as short as possible 


and yet retain the good features 


A 


A 






The electrodes are as follows 


No. 3A 
No. •> A 
No. 7A 
No. 11A 
No. 14 A 
No. JO A 


Handle 

Rectal (without bulbi 
Urethral, curved 
Urethral, straight 
Vaginal, with cupper! end 
General external work 
Eustachian 


Code word, 
Code word. 
Code word, 
Code word. 
Code word. 
Cotie word. 
Code word. 


Koulbac 

Kouler 

Koulougli 

Koumiss 

Koupara 

Koupholite 

Kourakin 


A firm insulating handle, fitted with a universal 
coupling, will complete the set. 

[nee for Se t and Handle , . . y, (Kt Code word| Koukaricn 

shanf^ CC ' a *j C * ectro ^ es f° r anv purpose, and of any 
shape, to order; p r i ce « n application. 
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1 u he Stands 


I 

I 


>"c adjustable vacuum tube, 
US.UK the chemical adjuster, and with those used v | 
the Kmra.de Cod we would advise the floor „ 
stand shown in cut. as ,t I,as in combination with 
regulator so arranged that the vacuum in the tube ma' 
be held .at any point desired. - 





Hoor Tube Stand, with Adjustable Spark (lap. 
Set of Cords, heavily insulated 
Small Wood Tube Stand . 

Arm, 3 feet long, for use in place of ball 
and point in stand usually furnished 
with static machines 


510.00 Code word, Finados 

1 .lid Code word. Finances 
2.00 Code word, Finage 

l.iiO Codeword, finalista 
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Multiple Spark Interrupter 

This device is specially valuable in running X-ray 
tubes from static machines. By its use a very low or 
very high vacuum tube may be made to light up in a 
tine manner, and is under instant and complete control 
of the operator. 


Trice each, complete, with full working 
directions ..... 


nVoO. Code word, Clisobra 


Books 

Electro-Static Modes of Application, Thera¬ 
peutics, Radiography and Radiotherapy, 
by William Bcnham Snow, M.D. Price, $.‘{.00 

High-Frequency Currents in the Treatment 
of Some Diseases, by Chisholm Wil¬ 
liams, F.R.C.S. Edinburgh. Price, . 2.75 

Electro-Therapeutical Practice, by Chas. S. 

Neiswanger, Ph.G., M.D. Price, . . 1.50 

Medical and Surgical Uses of Electricity, 
including the X-Ray, Finsen Light, Vibra¬ 
tory. Therapeutics and High-Frequency 
Currents, by A. D. Rockwell, A.M., 

M.D. Price, ...... 5.00 

Advanced Therapeutics. A Journal devoted 
to Electro-Therapeutics, Radiography, 
Thermo-Therapeutics, 1 lydro-Therapeu- 
tics, Climatology and Therapeutic Exer¬ 
cise. Price, per year, .... 

Archives of the Roentgen Ray (London.) 

Price, per year, . . . . 4.00 

Any of the above will be sent to any address, 
postage paid, on receipt of order. Cash 
must accompany the order. 

[/*] 
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An nou n cement 

Your attention is respectfully called to the change 
in price ol the Kinraide Coil and Coil Tubes. Owing 
to the very great demand for this apparatus, the inventor, 
Mr. Kinraide. has received more in royalties for his 
patents than was expected, and he has very kindly con¬ 
sented to give the medical profession the benefit of 
this. On our part, we, too, are making a reduction. 
We are able to do this largely for the reason that a 
number of very expensive moulds and special pieces 
of machinery which were necessary in order to manu¬ 
facture the apparatus, have paid for themselves, making 
the cost of production much less. The apparatus is 
manufactured on the duplicate plan, all parts being 
interchangeable where possible, and made in large 
quantities. We hope that our efforts will be appre¬ 
ciated, and that you will continue to favor us with \our 
orders. We wish to assure you that the quality will be 
fully maintained in the future, as in the past, and that 
the Coil will not be cheapened in any way. 

Guarantee 

With each Coil furnished, a guarantee will be 
given against any defect in workmanship or material, 
or against burn out in any way, for one year from date 
of shipment. 

Construction 

For full particulars regarding the construction of 
tlic Coil, we would refer you to pages 3 to 0, Bulletin No. 
28. This Coil is one ol’ the simplest pieces of X-ra\ 

Op] 
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apparatus yet put before the medical public. U is nJ 
onlv simple, but light, strong and compact. OwinJV 
the peculiar method of construction, it is impossible »'* 
burn out or break down the Coil. This is , v * 
important feature, and one that should be fully anpre 
dated, as a burned-out or broken-down coil iV on 
expensive thing to repair, and cannot be quickly done 
This is specially important if you are a long way from 
base of supplies. A radical change is made ’in the 
construction of this Coil over that of all others, inas¬ 
much as the primary is placed outside the secondary. 
The lines of force in the secondary all tend inward 
which places the primary beyond the range of anv hmh 
potential currents, and therefore it is not possible for a 
spark to jump to it, thus making it impossible to break 
down the secondaries. The Coils are manufactured 
for direct currents of all voltages from 110 to 500, and 
for all commercial alternating circuits. There need be 
no fear of the alternating current Coils not working 
with perfect satisfaction. A great advantage that the 
alternating Kinraide Coil has is in the fact that no 
mercury or electrolitic interrupter is used. The above 
are all more or less troublesome and have many objec¬ 
tionable features. The interrupter on the Kinraide Coil 
is very simple, easy of adjustment and is very durable. 
It consists of two large copper discs controlled by a small 
lever. An extremely small amount of current is used, 
so that the cost of operation is very slight. 1 he entire 
apparatus is readily portable, anil can be transported 
without risk of breakage. Full instructions for use 
are furnished. No extra wiring is necessary, as the 
Coil may be connected to any lamp socket. 

Discharge 

The current delivered from the Coil is of g riMt 
volume, and of extremely high voltage, making it vum 

["] 
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to t lo the tincst kind of X-ray work, both in radiog- 
raphv and X-ray therapy. Another great advantage 
is that the current generated by the Coil is of the true 
h j„h frequency variety, making no further piece of 
apparatus necessary, as this current may be applied 
direct to the patient, anti all ol the high frequency 
effects produced, either by means of vacuum or other 
electrodes, list of which is given on pages U to Hi. 

Control 

i 

Bv means of the rheostat, the current drawn from 
the Coil mav be held under the absolute control of 
the operator, he being able to get anything from a 
spark about an inch long, and of very small volume, to 
the entire capacity of the Coil. This rheostat should 
be used on all Coils, and it is not only a help to the 
operator when using the vacuum electrodes, but it is of 
great assistance when manipulating X-ray tubes. 1 he 
current is under the complete control <»t the operator 
at all times, and there is absolutely no danger of giving 
an unpleasant shock to the patient. 1 he current 
delivered from the vacuum electrodes is smooth and 
even, and can be varied at will from the very lightest, 
which is entirely imperceptible to the patient, to one so 
strong as to produce the most violent contractions. 

Points of Superiority 

A few of these points are durability, leliabibt^ 
simplicity, great power, low price, sma eos t ^ at 

tion, portability, readiness for work, am *■ ■ 

it is not only a powerful 

a high frequency machine as well. nimvict, 

Coil and Ultra Violu apparatus is the most e 1- 

strongest and most powerful yet invented. 





■ 
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Spark Regulator for Coil 



I he cut shown above <rives a .1 • 

very usef lli attachment It was designed specially for 

con "'it's‘so Ki r ide Coi, ’. b “ t -A* 

the circuit ^,h t h USt ' ,S . to >ntrodu ce a resistance into 
thehhX f the patient or electrode, while usin- 

mayt By i,S u « ‘ he --nt 

j c regulated w ith great exactness. 



X-Rav Plates 


5 x7 

cy, x 

8 x 10 , 
10 , 12 

« X u 


$1 40 per dozen. 
11.30 per dozen. 
3.40 per dozen. 
•*.50 per dozen. 
7.00 per dozen. 


Code word. Einhcrgang 
Code word. Kinliuellcn 
Code word. Einimpfen 
Code word. Einjtehrig 
Code word. Einjngen 


Thestpbtes are sn.^ii^ 0 ^ S ' Z , e ? alwa - vs in Stock. 

no plate holder h ^ etin - v "’rapped in light proof paper, 
1 <e noidcr being required for use with the X-ray. 




1 
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Spark Lamp 
to Produce Ultra Violet R avs 





I he lamp is very simple, cannot get out of order, 
<ind may be run from a Kinraide Coil or static machine 
x , direct, without difficulty. 

I he base of the lamp is of slate. Cords are 
heavily insulated, so that there is no danger of the 
patient getting a shock by contact. The top is of brass, 
nicely nickeled. A hard rubber handle is attached so 
| at the patient or operator mav conveniently hold the 
anip in position. The balls, across which the spark 
# f ass es, are of iron. The lens is of the finest crystal 
L, .^d may be easily detached for the purpose of cleaning- 
t • •; The whole lamp maybe readil\ rendered antisep- 
t,c * as nothing but metal and crystal are brought near 
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the patient. It is almost noiseless in its operation, and 
mav be held against the affected part in such a manner 
as to produce compression. In selecting a lamp, great 
care should be taken, as many lamps of this character 
are put out with glass lenses, which arc almost, if not 
quite, opaque to the I Itra \ iolet ray. 

Price, complete with attaching cord*. $10.00 _ Code word. Oggenint 

Full directions for use accompany each lamp. 


Ultra Violet Effects 


ror more powenui errects trie lamp manufactured 
by us, and which we call the Ultra, may he used bv all 
who can obtain the alternating current. This wonder¬ 
ful piece of apparatus generates the true Ultra Violet 
rays with but few light rays. The lamp is, in realitv, a 
modification of and improvement over the lamp known 
abroad as the “Bangs.” but it is at least twice as pow¬ 
erful. There, it is claimed that the “Bangs” lamp has 
an efficiency varying from sixteen to sixty times that of 
t e arge arc lamps originally used for this purpose, 
n ringing out this lamp, we have placed in the hands 
m c p i\sician an instrument of the highest power, 
° nc 1 at "'inning a reputation for itself in 

tlMr rr- ^ c ^ ave taken advantage of the fact 

connort ; 1 ensc l r currents of high voltage, when used in 
Violet" n° n "-V y*° n e tactrodes, will produce the Ultra 

enclosed 5 i» S ^ ' a ^‘ in ‘nutive arc lamp, entirely 
fine rock-cr "tT " ickd case, and having in front a 
the Ultra Violet nv**' ' vh,cl1 ' ,s Perfectly transparent to 
of the lanin ir.. r • nstea d ol carbons, the electrodes 
thumb-screw o t °,i ,r0 P‘ * * 1e >' are regulated by a small 
easily adjusted* Ti i ck tamp, and are vcr\ 

1C ‘•imp runs very quietly; with the 

r^] 
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| MSC remo 'ed a slight humming is heard. This lamp 
a ; b J-‘ s . u PPorted by any available stand. It is, how- 
1 cs *‘4ned with special reference to the floor stand 
11 lustrated on page 17 of this bulletin. 

In connection with this stand, the lamp may be 
pand at any angle or height, and rotated in any 
‘ 'faction with ease. The patient may be brought near 
or touching the lens, so that the rays may be 
^rou*»ht into direct contact with the desired area. 
cr y little heat is generated and no cooling or color- 

07] 
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ins device is necessary. The whole case of the lamp 
may be readily detached and boiled for the purpose of 
sterilization if desired. 

Few light rays are given off, but the arc is very 
rich in invisible Ultra Violet rays, so much so that the 
eves must be protected with glasses or some opaque 
substance at all times when near the lamp. Tests show 
that this lamp produces many times the quantity of the 
true Ultra Violet rays generated by any other lamp on 
the market, not excepting the largest arcs in use. This, 
too, at very small expense. 

The cost of running a lamp of this sort will not 
exceed six to eight cents per hour at the average cost 
of the electric light, while a large arc lamp may cost as 
much as two dollars for the same time, besides neces¬ 
sitating special wiring and fixtures. 

Twelve extra electrodes and full instructions for 
use go with each lamp. 

Price complete, as shown in cut. with stand for supporting lamp SI 10 
Price without stand . '100.00 

A special stand is furnished with this lamp. The 
stand is of brass, very nicely finished, and allows the 
lamp to be held in any desired position. 

Lamp now built lor alternating current only. 

I he lamp which lorms a part of this apparatus can 
be attached to any Kinraide Coil, run on the alternat¬ 
ing circuit. It will, however, be necessary to send 
the Coil to our factory in order to have the necessary 
itches put on and changes made. This can be done 
without detriment to the working of the Coil. This 
•imp cannot be applied to the direct current Coils. 

,ra m™tT*'..~i nnCCt,nK cor{ b switches, and all necessary attach- 
ol«l for r( '° a0 ' a * ,ern3, ' n S current Kinraide Coil, new or 

11 ■•••.. . s.»o.fla 


Coil * or cx press charges to be paid by owner of 


O] 



U 

a: 

C 

Cl 
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For the Coil and Ultra combiniti, 
letter l T to the Code Word for the coil r”’ prc,ix tl »« 
*g e nnd cvcle. Thus: UK.,peri, 

Coil and Ultra combined and destened 7 ^ ,nra,de 
circuit of ">2 volts and 7200 alternations. ° fUn ° n ;i 


I 5 rice List 

COILS 


The Kinraidc Induction Coil 


(Direct and alternating currents of all voltage, from Ho to 250 

5410-Volt Coils, extra. 

Alternating Current Coil and I'ltra combined 


5130.1(0 


20.00 

175.00 


CODE WO R D S 

52 volts, 7,200 Alternations 
HU volts, 7,200 Alternations . 

110 volts, 7,200 Alternations 
•i2 voIls, Alternations 

110 volts, 10,000 Alternations . 

110 volts, 15,000 Alternations 
110 volts, Direct Current . 

220 volts, Direct Current . 

23.* volts. Direct Current ..... 
2.>u volts, Direct Current ..... 
500 volts. Direct Current . 


Koperig 
Kopernikus 
Koperkies 
KoperkJeur 
Kopermolen 
Kopermunt 
Intardatum 
Intardetis 
Intarlando 
I n tar] are 
Intarlato 


T U B E 


M ! U i ,C iOT Direcl Current Coil <codc word, Delustro) . . 512.00 

ube for Alternating Current Coil only (code word, Delusively) 14.00 
• 'b ating Cords, for connecting Tubes, per set . . . 1.00 

An allowance, towards the price of new apparatus, will be made for 
• L return of the complete terminals of either of the above tubes. Sec page!*. 


F I. U O R O S C O P E S 

I latinum Barium Cyanide Fluoroscope, 4 x 5 (code word, Eapse) 5 f*. 0 O 

•immm Harium Cyanide Fluoroscopc, 5 x 5 (code word Earinus) 10.00 

a mum Barium Cyanide Fluoroscopc, 5x7 (code word, Earshrift) 12..»0 
atmum Barium Cyanide Fluoroscopc, 0 x 0 (code word. Earthiness) 1-100 
at num Barium Cyanide Fluoroscope, 0x8 (code word, Earthling) 18.00 

atinum Barium Cyanide Fluoroscopc, 8 x 10 (code word, Earthly) 24.00 















& 


i. F ir i s 


c o m r a a y 


floor tube s tand 

Kino, Tube Sued. with Adjuuuble Spurt <b.p (««■* ”»"*• ► *10.00 


table 

a Finc iv Polished Quartered Oak Table large enough for cither of 
STc foregoing outfits, and equipped with ball-bearing castors 
(code word, Firmandos).‘- 00 


RHEOSTAT 


Rheostat 


8.00 


B LOCK T I N 

Block Tin for X-Ray Shields (code word. Blemmyer) per lb. . . .25 

This material comes fifteen inches wide and a strip 
three feet long makes a pound. 

In using code words for outfits prefix the code 
word denoting voltage, etc., of coil. Sec page 29. 


OUTFIT NUMBER THIRTY-THREE 

(Code word, Unpublic) 

For Direct Current: 

One Direct Current Kinraide Coil . 

Two Tubes. Type K. 

One -I x 7 l'latinum Barium Cyanide Fluoroscope 

One Floor Tube Stand. 

One Rheostat . 


SUIO.OO 

24.00 

122*0 

10.00 

8.00 


5184.50 


O UTF 1 T NUMBER THIRT Y-FO U R 

(Code word, Vcstifluami 

For Alternating Current : 

One Alternating Current Kinraide Coil . 

1 wo Tubes, Type H 

F,"JrT , r U s m uS ,i " n ’ C, “" idc 

One Rheostat . 


5130.00 

28.00 

12.50 

10.00 

8.IMI 


5188230 


O] 
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For Direct Current: 

One Direct Current Kinraide Coil . 

Two Tubes. Type K . . 

One tixS Platinum Barium Cyanide Fluoroscope 

One Rheostat.. 

One Floor Tu’xr Stand. 

Four pounds of Block Tin • 

One pair of Spark Regulators ... 

One set of six Vacuum Electrodes . 



$ 11 * 8.00 


O V T F 1 T X U M B E R THIRTY-S] X 
(Code word, Vestigabas) 


For Alternating Current: 

One Alternating Current Kinraide Coil 

Two Tubes. Type H. 

One lixS Platinum Barium Cyanide Fluoroscope 
One Rheostat ....... 

One Floor Tube Stand ..... 

Four pounds of Block Tin .... 

One pair of Spark Regulators .... 

One set of six Vacuum Electrodes . 


S 130.00 
28 (NI 
10.00 
8.00 
10.00 
1.00 
4.00 
5.00 


$202.00 


O l T F I T X 17 M B E K T H I R T V - S E V E N 
(Code word, Timindos) 

For Alternating Current: 

One Alternating Current Kinraide Coil and Ultra 

\ iolet Apparatus combined . . . . $175.00 

Two Tubes, Type H.28.00 

1 >ne .» x 7 Platinum Barium Cyanide Fluoroscope . 12.50 

One Floor Tube Stand.10.00 

One Rheostat. . 8.00 


$233210 


O U T F I T NUMBER T HIRTY-EIGHT 
(Code word, Tronconner) 

for Direct Current; 

One 500 Volt Kinraide Coil 
Two Tubes, Type K 


*w° tubes, Type K . 

ne ox , Platinum Barium Cyanide Fluoroscope 
One Floor Tube Stand . . 

One Rheostat . 


$150.00 
24 .(HI 
12.50 
10.00 
15.00 
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Directions lor 

STYLE “E” COMBINATION 

• » • * • 

Physician’s Electrical Cabinet 
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Manufactured by 


Cbompson & ^plaster Co. Hite. 


Q * - 
# 


LEESBURG, VA. 
CHICAGO, ILL. 
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PREAMBLE “E.” 


The contents of this small booklet were intended to assist the student 
in the Electro-Therapeutical world, in obtaining the best possible results 
from the style “E” Physicians Cabinet. 


The treatment of disease by means of electric current has become as 
firmly established as with drugs or other methods, and today the various 
currents are known and appreciated for their value, m hundreds of con¬ 
ditions. In earlier days, one of the chief disadvantages of the use of the 
different modalities was the lack of appartus sufficiently powerful to pro¬ 
duce the most profound physiological effects. 


Stvle “E” is a thoroughly efficient, complete, result producing appliance. 
X Rav_D’Arsonval — Oudin — High Frequency — Ozone Tanldess Com¬ 

pressed Air—Nebulizers—Fluid Heater-Air Heater-Vibrators-Biers Hy- 
oeremia by Vacuum-Cautery, Diagnostic and Sinusoidal Circuits, each and 
everyone has a field of its own; and attachments for their proper use are 

included with the outfit. 

These instructions were carefully compiled for the style E Generator, 
and as extreme care was exercised in simplifying, you should be able to 
derive excellent results by observing them as written. 

Please read them carefully, and when in trouble consult the proper page 
for advice before registering a complaint. 
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Installing Instructions 


The top drawer contains, in addition to the direction booklet, the High 
Frequency Electrodes, which are held in place with metal clips. 

The bottom drawer contains the X Ray Tube Holder, Casters and 
Handles for Vacuum and Pressure Controls. 

The center drawer contains all the balance of the miscellaneous acces¬ 
sories listed. 





Jr+1'5 “ - - 

Side of Cabinet 

Dwg. "L. S.” 


/ 


You will find a small hole on each side of the cabinet, near the front 
and near the top, indicated on drawings as “P.” These are for the Nickel 
Plated Holders for the Vacuum & Pressure Handles. Screws for these will 
be found in an envelope in the drawer. 

You will also find two holes in left sider near the top and in the center 
see Drawing “C.” 

These are for the X Ray Tube Clamp. 

Move your Cabinet in some convenient part of your office and screw^ 
plug on end of black connecting cord to Lamp Socket. Investigate, and see 
that your current Voltage does not vary more than 10% from that stamped 
on Name Plate. Also see that you have 10 Ampere Fuses in the service box 
from which you draw your current. 

Lift up Glass Cover, and set sprays and plain bottles in place in holes 
in Marble. See that switch “A” is open, and turn on Current at Lamp 
Socket. : • 

Your Cabinet is now ready for action. 
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Top of Cabinet, Complete 
Drawing "El” 


Press White Button on Heater Switch at back of top of Cabinet. This 
illuminates the bottles with a red glow, and after a very short period the 
contained liquids will become warmed to Body Temperature. The object 
being to prevent the resulting chill of a cold spray upon the sensitive Tissue 
or Wound under treatment. 


Pressure 

To obtain Pressure to operate Nebulizer, Atomizer, etc., press White 
Button on Switch marked Motor. Set pointer on Handle “N” to farthest 
point on Plate marked Pressure. Attach Spray Bottles to Taper end on 
Pressure Handle “L” on right side of Cabinet. To operate Control on handle 
to obtain various degrees of Pressure, see cut “H.” Knurled Collar 
”R” is turned to right to gradually increase Power and to left to decrease. 
To relieve Pressure instantly, pull Collar “R” down. Always make it a point 
to have Valve in Pressure Handle Open when starting Motor. 
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TOP VIEW Of CABINET 



Spray Application 
Prawing “A3" 
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Pressure and Vacuum Handles 

Drawing “H” 


Vacuum 

To obtain Vacuum for use with the various Cupping appliances, start 
Motor same as for Pressure. Set pointer on button “ 0 ” to farthest point 
marked Vacuum. 

Attach Cup by pressing into Rubber Bushing with a slight turning move¬ 
ment. Handle is controlled same as on Pressure Side, having the same 
quick release by means of collar “R.” 

The handle “M” is arranged to separate at point “T,” for inserting Gauze 
or Cotton when the Vacuum is to be used for extracting Pus or other similar 
substance from Boils, etc. 

• * 

The Glass Vacuum Cups No. 1500 A, B & C are for use over smooth 
flat surfaces, and the flexible rubber- attachments No. 1555 and 1556 will be 
found very desirable where Edges and Angles are encountered. 

Any device gotten up by Dr. Bier can be attached to the Vacuum Handle 
the same way. 

No mistake can be made in making connections with either the Air 
Handle or the Vacuum Handle, as vacuum attachments will not fit on Pres¬ 
sure side, and vice-versa. 
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TOP VIEW OF CABINET 
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TO VACUUM MOW SwiTCa Om 
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Vacuum Application 
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Vibration 
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Vacuum and Vibration 

By turning button “ 0 ” until indicator points to farthest point toward 
side marked Vibration, you will fi n d that although you still have some 
sucking effect, it pulsates rapidly, gy turning this same button to right 
or left, any degree of Vibration or Vacuum may be obtained. 


Pneumatic Vibration 

Slip either surface vibratode on to Taper end of handle “L." Turn 
button “N” so that the indicator points toward Vibration. Start Motor as 
before, and adjust length and strength of stroke by means of collar "R.” 

When using Cavity Vibratodes a little care should be exercised to see 
that the three small holes near the end where applicator is fastened to 
handle, are not all closed at one time. These are merely vent holes to allow 
some of the air to escape. Should more pressure be desired to inflate the 
vibratodes to a greater extent, gradually turn button “N” back toward pres¬ 
sure side until the right amount of expansion is obtained. 


Hot Air 


To obtain heated air, connect Taper end of handle “L” to tapered socket 
“A” in Air Heater Diagram leaving the Binding Posts in any convenient 
position. Now connect the heavy maroon Cautery' Cords to posts “B” and 
“Bi,” and to Cautery posts on cabinet. : 


Start motor and allow air to pass through heater. Open points “Ui” 
(dwg. “El”) by turning screw' “U” to left two full turns. Set lever “H” 
on point marked “C,” and lever “G” on point “i,” or off point. Throw' in 
switch “A,” and gradually increase heat by moving lever “G” to right. 
Point “12” may seem necessary to generate enough heat at the start, but you 
will find that a sufficient temperature may be maintained on point “7” or “8.” 

The air spreading attachment No. 1572 is arranged to screw into heater 
at point “D” (dwg. “Hi”) and is provided with outlet holes on the sides only, 
to prevent a concentrating of the heat which would result, should the air be 
allow'ed to pass directly thru. You will find, as a result, that w-hen rubber cup 
No. 1555 or 1556 is slipped on, the outermost edge will get just as warm 
as the center. When through shut off Current first, then shut off air. 


You will readily see that with the above method, the Heat as well as the 
Volume of Air is under positive control at all times. 


Continued contraction and expansion caused by the repeated heating and 
cooling, is apt to loosen the unit “F.” When this occurs, and heater tails to 
work, tighten same by screwing fast Tube ‘ H. 


Our endeavor in designing this heater has been to make it as small as is 
consistent with the life of a coil necessary to furnish the required amount 
of air at the heat required. Both quantity and heat of air are independently 
adjusted to any degree. Every- heating element is given a thorough test and 
if the instructions above are carr.ed out. the co.l will g.ve service tor a long 
period of time. New units can be purchased at 75 cents each. Postpaid. 

No other heating element on the market can be so readily renewed. 
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Air Heater 
Drawing “H 1 " 


A—Socket for Air connection, 

B and B i—Binding posts for Electrical connections. 

C—Support for Air Spreading Attachment, and Rubber Cups. 
D and E—Air Chambers to keep outer walls cool. 

F—Heating Element. 

G—Contact Point TT . 

H—Knurled edge for use when removing Heating Clement. 

H i—Outer Chamber cover. 


Motor and Pump 

The paramount feature of any revolving or oscillatory piece of mechan¬ 
ism is to keep it lubricated. 

In the Thompson Plaster Pump this matter becomes a simple one for the 
operator to attend to, as the entire Pumping 1 System is lubricated trom one 
oil cup conveniently situated. 

Grease cup No. 16 should be filled with grease supplied with the machine. 
To fill, unscrew the knurled cap and screw back the leather piston close to 
the cap. Fill cup and re-insert piston, screwing cap tight. A half turn or 
so of cross handle will feed grease to all parts of pump. 

We suggest a turn of feed screw about once for every hours run. 

The motor needs attention only after 6 months’ use, and where outfit is 
not used excessively once per year will suffice. 

TO OIL MOTOR. It is necessary to lift cabinet on two chairs, leaving 
an open space large enough to operate a screw driver. 

Take off plate No. 44. v 

Now remove the cups No. 42 with large screw driver, and after cleaning 
in Benzine, refill and replace, being careful to get wick in center so that 
it will reach the shaft. 

Should the operator prefer to oil motor without lifting the cabinet, this 
can be done by using a good motor oiL and putting a few drops in the oil 
holes on top and on each end of motor shaft. 
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Sectional Views: Motor and Pump 







(C) Jeff Behary 2019 


14 


































































« 


ll 

[[ 


h, 




It will be necessary to repeat this latter oiling often, and we suggest a few 
drops for every three hours run. Filling the grease cup is the better method. 

Much care was excercised in the design of this pump, and a product of 
smooth, noiseless, efficient, and powerful construction was the result. 

The finest bronze in the country is used in the bearings and piston con¬ 
necting rods, insuring “long life.” 

A novel four leather link coupling makes tho direct connection between 
pump and motor. 

No belts, no gears, no chain, but positive direct drive of noiseless con¬ 
struction. See No. 40. 

The valves are positive, and are readily replaced if necessary. 


Should any piece prove faulty at any time, order by name and number. 
Parts are made interchangeable, and instructions to attach will accompany 
each piece called for. 


1— Motor. 

2— Support For Pump. 

3— Main Cylinder. 

4— Cylinder Head. 

5— Rear End Bearing Support. 

6— Front End Bearing Support. 

7— Front Bearing Bushing. 

8— Rear Bearing Bushing. 

9— Crank Shaft. 

10— Removable Eccentric. 

11— Lock Nuts (For Removable Ec¬ 
centric). 

12— Connecting Rod. 

13— Wrist Pin. 

14— Connecting Rod Bushing. 

15— Piston Cup Clamp Screw. 

16— Grease Cup. 

17— Cylinder Double Nipple. ‘ 

18— Cylinder Single Nipple. 

19— Piston Follower. 

20— Leather Piston Cup. 

21— Piston Washer. 

22— Cylinder Head Valve Binding 
Screw-. 

23— Cylinder Head Valve Bushing. 


24— Cylinder Head Valve. 

25— Cylinder Head Valve Reinforce¬ 
ment. 

26— Control Valve Plug. 

27— Control Valve Body. 

28— Valve Operating Rod. 

29— Valve Plug Washer. 

30— Valve Plug Screw. 

31— Rubber Connection to Valve. 

32— Rubber Connection from Valve. 

33 — Motor Bolt Nut. 

34 — Rubber Dampening Cushions. 

35— Motor Bolts. 

3b—Screw for Attaching Pump to 
Frame. 

37 — Cylinder Head Screw. 

38— Valve Control Rod Screw. 

39 — Front and Rear Bearing Support 
Screw. 

40— Coupling. 

4 1— Coupling Screw'. 

42— Motor Grease Cups. 

43 — Holes in Cabinet for Removing 
Grease Cups. 

44 — Cover for Grease Cup Holes. 
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What arc High Frequency Currents? 

This question is made clear in a graphical way by comparison with 
water. 

In our demonstration we will assume that the voltage will be the water 
pressure at the Hydrant. \\ hen we increase the pressure we increase the 
amount of water we can draw due to the speed with which the water flows. 

The voltage obtained from style “E” combination is 100,000 volts, or 
approximately 1,000 times the voltage of the average electric lamp used. 
It you were to touch both terminals of a lamp socket, you would receive a 
severe muscular shock, though the voltage of the current would be onlv 1-1,000 
of what you would receive from style “E” coil. 

Let us see what 1,000 times the pressure of the water at the hydrant 
would mean. Upon opening the faucet a stream of water would travel at 
such speed that anything brought into contact with it would be struck as 
with a blow from a sw'ord. 

This same condition would prevail if electrical currents of 100,000 volts 
were permitted to enter the human body. It would be as a sword thrust 
that would cleave from head to heel. 

Now' let us take this tremendous pressure and force water through an 
atomizer with hundreds of thousands of tiny holes. The result would be a 
mist of spray, that would penetrate the entire surrounding atmosphere. The 
most delicate of flowers could be refreshed and could thrive when treated in 
conditions produced in this manner. 

In the generation; of High Frequency currents, an Electrical Condenser 
is connected in the Circuit, acting as does the atomizer in separating the flow 
into minute impulses of such rapid succession that no sensation affects the 
nervous centers. Likewise there is no muscular contraction. 

The human nervous system can detect oscillations in an electrical cur¬ 
rent up to 10,000 per second, and as the frequency increases, the sensation 
decreases. Style “E” has a frequency of over One-Half Million per second. 

The operator has therefore at his command a tremendously powerful 
agent, from w'hich more benefit can be derived in a few seconds treatment 
than with hours with the one time Battery Outfit. 

There is no quackery or uncertainty about it, and it is not put forward 
as* a “Cure-All”; but, being a thorough cell massage and peculiarly healthy 
stimulant, its intelligent use is a w'onderful aid in restoring the normal 
equilibrium wherever it has been disturbed, and the physical condition im¬ 
paired from almost any cause, and used as directed, with ordinary' discretion, 
its results are almost universally beneficial and never harmful. 

Any physician once initiated into the results obtained from the use of 
High Frequency, high potential violet ray currents such as generated by the 
style “E,” finds their use absolutely indispensable. 
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The term High Potential is merely indicative of High Pressure or Volt¬ 
age, the same running in various treatment machines as high as from 
10,000 to 100,000 Volts. 



TOP VIEW OF CABINET 



High Frequency (Violet Roy) 

Drawing "H-F" 
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High Frequency 

To obtain this valuable current from style “E" for use with the various 
Glass Electrodes; set lever “E” on point “i” “F” on point "i,” and “K” on 

point “1/ (see dwg. “Ei”). Close interrupter point “Ui” by turning screw 
“U” gently to right. 

Connect heavy black insulated cord to Metal ring on insulated handle, . 
and to active pole “C” or “D.” 

Select the Electrode desired, slip into metal tube on handle and clamp 
firmly. 

Close switch A and slowly open spark points “Ui” until you get a 
smooth flow of violet light in the tube. 

To increase the length of Spark, open switch “A,” set lever “K” on point 
“2,” and repeat as before. Never open spark points “Ui” so far that the 
resulting current output is unsteady. 

, The next step would be to set lever “F” on point “2.” It is perfectly 
safe to gradually increase your output until lever “K” has been set on “4” 
and “F” on ‘‘3,” providing lever “E” is left on point “1" 

Should you wish .a sharper discharge (Lower Frequency’) set lever “E” 
on point “2.” Although the current at this point appears a great deal 
stronger, it is not as valuable a Therapeutic Agent as the milder discharge 
obtained at first setting of lever “E.” This heavier sparking is only to be 
used for External Massage. 

Always be sure to test the current on yourself before applying to patient. 

Lever “E” controls the Frequency (or oscillations of the Current), point 
“1” being the highest and best suited for Treatment work. Point “2” is 
approximately half the Frequency of point “u" and point “3” the lowest, 
but best suited for X Ray work. — - - 

* • . t ••• - 

Lever “K” is an Auxiliary’ Condenser control, being connected to it, and 
arranged in such a manner that although you have only seven buttons on 
both levers, you have really twelve points of control. As an example, you 
may set lever “K” on any one of its four contacts, with lever “E” on any¬ 
one of its “3” points, making “12” individual settings in all. You will notice 
a decided difference in length of. sparks at poles “C” or “D” with each 
different setting of lever “K.” 

Lever “F” is the Rheostat, and controls the volume of current entering 
the transformer; point “1” being setting of greatest resistance and weakest 
output, and point “3” the strongest. Varying the settings of lever does not 
have a very great effect on the length of the sparks from “C” or “D” as it 
does not change the voltage to any great extent: its main object being 
Amperage control. 
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Fulguration 


Set levers “F," “K” and “E” on points "i.” This treatment requires a 
together^ CUrrCnt ’ and ll 1S necessar >* to kee P spark points "Ul” quite close 

* . • 

Connect the heavy black insulated cord to either pole “C” or “D” and to 
Figuration handle. Insert either one of the three assorted points furnished, 
into the handle, and clasp firmly. Apply directly to part to be treated, and 
make contact with spring lever, using index finger. 


Two or three applications of a few seconds duration, (depending on 
the size of the affected area), generally suffices in obtaining the desired result 
with this method. Should a longer spark be desired set lever “K” on point “2.” 

After using the machine for heavy discharge for any considerable length 
of time, the points “Ui” may become somewhat carbonized, and cause a 
slight irregularity in the spark. To clean these points, wet with Saliva a 
comer of a card, and slide between until both surfaces are quite wet Then 
burn off with current by closing switch “A.’' Repeat two or three times, then 
insert a dry part of the card, and close points on same gently. This will 
serve to take up any foreign matter which may still be present, in the form 
of carbon. 


You will note a very fine control of High Frequency or Fulguration 
currents after cleaning in this manner. Should your points get exceedingly 
rough at any time, you may have to resort to the Sand Paper method of 
cleaning. Take a small piece of very fine sand paper and fold back to back 
so that you have a rough surface- exposed on both sides. Insert this instead 
of the plain card, close points carefully, and slowly withdraw. Do not use 
this method more often than absolutely necessary', as it is liable to make the 
points uneven. 

For treating the cavities of the body, the Insulated Electrodes, as illus¬ 
trated in the back of this booklet, will be found almost indispensable, as the 
current discharge from them can be confined to any section desired. 

Be sure to open Sw'itch “A" when through usings 

Do not touch the Metal parts of your cord or handle when in use. 

Do not make or break connection with Active pole on machine before 
first cutting off current at switch “A.” 

Never turn on current when Active posts are out, or if either one 
should be broken. 
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D'Arson val-Auto-Condensation 

There is probably no more valuable method of using Electricity Thera¬ 
peutically, that is so easily applied, and so well known- universally, than the 
D’Arsonval: (Auto Condensation). The amount of Milli-Amperage ranges 
in various treatments from 200 to 800, depending on the condition of the 

patient. 

A Milli-Ampere Meter may be used to ascertain this amount, but the 
Color Scale supplied with the outfit will be found just as satisfactory and 
much more simple. This scale will be explained later. 

Set lever "E” and “F” on points 1, and lever "K” on point “3.” Now 
connect one heavy maroon cord from one binding post marked D’Arsonval 
and to long nickel plated handle. Other cord from other D’Arsonval post to 
connection on Auto Condensation Pad. See that your patient is firmly seated 
on the pad. and resting comfortably against the back, and grasping the long 
handle in both hands. 

Close points “Ui.” Throw in knife switch “A,” and gradually increase 
current to patient by turning screw “U” backward slightly. It is well to 
remember here, that the closer the points, the higher the frequency and the 
smoother and heavier the current output. 

Never open points “Ui” far enough to cause an unsteady sparking there, 
or so that sparks jump from “C” to “A” as the resulting current to patient 
will be very unsteady, and of too low a frequency to be of any real Thera¬ 
peutic value. 


Amount of Current in M-A. - Color Scale 

To ascertain amount of current being delivered by means of Color Scale: 
Open switch “A”; break connection from machine to metal handle, and fasten 
cord to small binding post on end of lamp furnished. The tip on the nickel 
plated clip should now be fastened into clamp on end of the long handle, 
and the clip itself snapped over the brass threaded portion of the lamp. 

t 

Now seat the patient as before, start current same way, and you will 
find the lamp glow to different grades of color, depending on the settings of 
points “Ui ” To further increase output try setting lever “F” on points “2” 
r^snpctivelv. and then lever “K” on point “4 ” The maximum out- 
pu? and smoothes, flow, will be generated with lever “K” on V “E” on “l" 
and “F” on "3” with points “Ui” almost closed. 

While the current is passing through the lamp, (in senes with the 
patient) hold the color scale close to the lamp and match the color of same 
to some one of the numbered shades. 


As an example- should you desire 600 Milliamperes and lamp color 
shade marked 450 or 700, either increase or decrease current by 
rhanging setUngTof levers “K” or "F’ or adjusting points “U." 
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The lamp should only be used for testing purpose*, and when th. 

1S i atta ^ nec ^’ should be again removed from the circuit. The riJtti 
01 thls cuts down the current given to the patient 20^ 

operator should figure accordingly. ^ 


tion. 


Atter continuous service, points “Ui" should be cleaned, as in Ful 


TOP VIEW OF CABINET 




Cautery 
drawing “C’ 
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Cautery 

See that switch “A” is open. Open spark points ‘‘Ui M about 1-16 of an 
jnch, by turning screw “U” to left about two turns. Set lever “G” on point 
I, or Off point. Set lever “H” on point marked “C.” 

Connect heavy maroon cords to posts marked Cautery, and to Cauterv 
Handle Close transformer circuit with switch “A.” The cautery handle has 
a switch for convenience in operating, and pressing the button closes the 
circuit to the knife Although you have only “12” buttons in this circuit, 
you really have 36 points of control, as you may set your lever “G” on 
any one of its “12" buttons, and vary the current'each'time bv means of 
lever F. A light cherry' red is the proper color for Cautery'work. 

11 your knife does not heat when connected trv some other circuit to 
make sure you have current entering the cabinet. Then look closely at levers 
, and H and see that they are making good contact on the buttons. 
Also see that the blades and contacts of switch “A” are clean, and fit snugly. 

Your knife itself may even be at fault, the copper bars in which the 
platinum tips are held probably being jammed together in packing. 

Care must be used not to advance lever “G“ too far as you are apt to 
burn out your platinum knives. 


Diagnostic Lamp 

Set same as for Cautery, but have lever “H” on point marked “D.” 
Connect tips of Diagnostic Lamp cords to posts marked Diagnostic, and bring 
the color of Filament to any degree of brightness you may desire. Care 
should be exercised same as for Cautery', to avoid going too far and burning 
out your lamp. 

Any other lamp for diagnostic purposes can be used in the same manner, 
the regulation being fine enough, and the capacity ample; ranging from 
Volt on point “1” to 12 Volts on point “16.” 


Sinusoidal 


Set same as for Cautery’, but have lever “H” on point marked “S.” 

Use light maroon cords and connect to metal handles and to posts marked 
Sinusoidal. Regulate the same as for Cautery by means of lever “G.” 

A moist pad or sponge electrode as illustrated can be used to advantage 
in many places where the round metal handle would be found rather incon¬ 
venient. 
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Diagnostic Lamp 
Drawing “L” 


You will find, in following out the above, that when lever H is set for 
Cautery that you have “12” points of regulation; when set for diagnostic, 
“16” points, and for Sinusoidal “20” points. 

The settings of lever “K” and “E” have no bearing whatever on the 
workings of the Cautery, Diagnostic and Sinusoidal Circuits, being cut off 
therefrom by opening points “Ui.” 

Do not let lever “G” stop between points. 

Do not make connections with switch "A” closed. 

Do not expect to get Cautery ‘Circuit with lever “H’ on point "D” or 
“S," and -vice versa. 

TOP VIEW OF CABINET 
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Suggestions for correcting errors in operating 
C, D and S Circuits 

I 

If machine should apparently “Go Dead," that is, you are unable to 
obtain any current from it, first unscrew connecting plug from lamp socket, 
and try for current in same manner by inserting lamp. If the lamp fails to 
light, look for a burned out fuse in the cut-out box where the Electric current 
enters your building: 

4 • 

Should your lamp light up when trying as above, again connect the 
machine, but before closing switch “A,” bend the small contacts together 

j slightly so that the blades of switch fit in more snugly. 

! 

Should your knife fail to heat when connected to Cautery circuit, test 
for trouble as follows: Remove Cautery knife from handle, and set lever 
G on button 6. Short circuit with knife blade, or other piece of metal, 
across from one post on the handle to the other, and when making and 
breaking, observe whether there is any sparking. If no sparks can be seen, 
you know your trouble is hot in the knife, but somewhere nearer the ma¬ 
chine. Now disconnect the wires from the handle, and, still with lever “G” 
on 5 or 6 , touch the metal cord tips together. Should you even now see 
no sparking, you must look still farther. 

t 

You will notice on the marble switchboard, that the small metal plate 
marked Cautery is clamped under one of the binding posts. Throw on your 
current again and touch the plate with one copper bar of the knife, and the 
opposite post with the other bar of the knife. Should even this fail to give 
you results, it should be reported to us at once. In making these tests BE 
SURE that levers “B” and “G” make GOOD CONTACT on the buttons. 

Much the same procedure can be followed with the Diagnostic and 
Sinusoidal Circuits. When your lamp fails to illuminate, first be sure it is 
screwed into the small socket firmly. Or remove lamp entirely, and after 
setting lever “G” on button “4” or “5,” touch side of brass shell on base of 
lamp to name plate, and end of lamp to ^ipposite post.i 

Try also with metal lamp holder by shorting across from post to post, 
and also watch for sparking. 

If ever the binding posts appear dead, with switch “A” closed and 
tested as above, report to us at once. 
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Fluoroscopy 



X-Ray 


Set lever “F” on point “3.” 
Set lever “K” on point “4.” 
Set lever “E” on point “3.” 


“A” ZT 'TT POmtS Ui " as for Hi « h Frequency. Throw in switd 
A and gradually open po.nts “Ul” until you get a continuous flow of spark 

between poles “C" and “D.” The wider the space a, “Uf the lower & 

frequency, and the heav.er the flow of current. Do not open the points to, 

w.de, however, as doing so will cause an uneven discharge, and is to b, 
avoided. 


Now turn off current entirely, and connect X Ray cords from poles “C” 
and “D” to ends of tube marked “L” and “M.” The discharge being Bi-Polar, 
x. e., both posts equal, it makes no difference in results which post you connect 
to either terminal. It is advisable however to have the live hemisphere turned 
away from you when in use. 

Close switch “A,” and gradually open points “Ui” until you get a steady 
green glow in the tube. If tube is operating properly the half directly in 
front of the Anode or target will' light up with an apple green color, while 
the back half remains considerably darker. 

To see this best, stand directly on side of tube and look through A 
distinct hemisphere must be apparent. The more pronounced this hemisphere 
the better will be your results. 
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High, Medium and Low Vacu um Tubes 

To determine just about how much penetration your tube has set 
slide rod “X” at different distances from pole “D.” 

A high vacuum tube (one of high penetration) will back up the full 
distance from “C” to “D”—5% inches; a medium tube, of less penetration 
but delivering rays of more therapeutic value— 4 inches; while a comparative^ 
lozv vacuum tube will not hack up more than 2 or 3 inches. A low tube of 
this kind will generally show some white patches behind the Anode. 

, . , rea son for the above is the fact that the internal resistance of •, 

lgh vacuum^ tube is very great; and the energy from the machine, instead 

passing through, and producing X Rays, will jump the less resisting air 
gap between the posts “C” and “D.” resisting air 

m *° r e gas you allow into the.tube, the less the internal resistance- 
terminate abs ° rbs more 0 * the current » and leaves less to leak off at "the 

able"fo^ a hfa%y b wo^k. dUCeS ^ X ^ ° f m ° re penetratin S Quality; suit¬ 

or ^ ™ edxum Produces more X Rays than a hard tube but of Uc 
such as foot “lbowX'eretc mediUm radiogral)hic or fluoroscopic work 

r 

A soft tube, of low vacuum, produces a creat auantitv of V t?, 
the t g nd TsSr Wh K i,C th i S tUb t SlS lithographs ^of 

IStr TrL"JS.rX«« heaVier W ° rk - Thi$ i$ ' h ° WCTer ’ 

from^"!^ tUbe *.? g,ow P r oP er Iy, or sparks jump the full gap 



Drawing “X 2* 
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How to Reduce Vacuum 






\ 



To reduce vacuum, open switch “A”; set lever “E” on “3 ’; K on ^ 
and “F” on “3.” Bring down the small wire “J” leading from chamber I 
(on diagram "X2”) to about one half inch from Cathode terminal "L.” 

This chamber “I” is filled with asbestos, treated with a chemical which 
is vaporized as a gas by the passage of the current: this same gas reducing 
the internal Electrical resistance. Adjust points "Ui” until nearly closed, and 
snap in switch "A,” once or twice; not more than a second or two at a time. 
Then raise wire “J” up about 5 inches, and try tube as before. 

If you still do not obtain the desired hemisphere in the tube, repeat the 
reducing process. Caution should be used not to overdo this, as you can 
repeat the operation any number of times, whereas if you allow too much 
gas into your tube, your only recourse is to send it back for re-exhaustion. 

Very often tubes are considered too high in Vacuum by the novice, and 
over-reduced, when the real trouble has been too great an opening at points 
“Ui.” These should be adjusted so that when tube is disconnected an even 
steady flow of sparks jump from “C” to “D»” and when tube is in the circuit 
it illuminates with no spasmodic flickering lights, but with a steady glow. 

You may easily determine this for yourself by trying a few times both 
with and without the tube. The best setting for average X Ray work should 
be obtained by closing “Ui” entirely, and then opening about ^4 turn of screw 
“U.” For X Ray treatment work good results may be obtained by setting 
lever “E” on point “2.” 

For Fluoroscopic or Radiographic work, a little judgment must be used 
as to the density of the object to be penetrated. 

A stout patient is not necessarily difficult to radiograph ; while a mus¬ 
cular person will be found considerably harder. 

A good point to remember here is this: You can almost always guage 
the opaqueness (to the X Ray) of any object, by its specific gravity. A 
piece of pine wood of any thickness will offer considerable less resistance 
to the Ray than a piece of oak of the same size. To make a | Radiograph of 
an ordinary woman’s shoulder, will require less exposure than if your patient 
u as a laborer, with hardened muscles. 
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Exposure Chart 

Owing to the fact that so many factors enter into the determination of 
the proper lengths of exposures, the following schedule is only approximate. 
It is based on a medium weight patient, with lever “K” on point “4," lever 
“E on point “3” and lever “F” on point “3,” and using Paragon Plates. 


Part to be 

Distance of Anode Thickness 

Time of Ex¬ 
posure, 

from Plate. 

of Object, 

In 

Radiographed 

Inches. 

Inches. 

Seconds. 

Hand . 


iU 

4 

Wrist-Lat. 

. 15 

1 % 

6 

Wrist Ant. Post. 

. 15 

2% • 

8 

Elbow . 


3 % 

10 

Foot-Lat. 


3 

10 

Foot Ant. Post. 


2^ 

10 

Ankle-Lat. 


3 ^ 

11 

Ankle Ant. Post. 

. 1 7 

4 

12 

Upper Arm . 

. 1 7 

4 

14 

Knee . 


5 

22 

Shoulder . 


5 % 

25 

Head-Lateral. 

. 18 

6% 

40 

Head Ant. Post. 

. 18 

8 

60 

Head of Femur. 

. 18 

7 % 

55 

Chest . 

. 18 

8 

45 

Spine . 

. 18 

8 

60 


For patients weighing over 150 pounds use a trifle longer exposure than 
above. For smaller patients shorten time. 

For dental work on small films 18 seconds. 
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hen using the full power of the coil, it is not advisable to run the 
tu e o\er io seconas at a time. Should you wish to make a radiograph of a 
spine an the exposure chart calls for 60 seconds, break up the exposure into 
6 sections, allowing at least five seconds between each flash. The reason for 
he above lies in the fact that the passing of the intense current heats up the 

tube; the heat of the tube tends to reduce the vacuum, and also the power 
ot penetration. 

the tuhe t" U be 3ble ,'° make a be,ter negative in 25 seconds by keeping 
helted 5 Pera ' Ure d ° Wn ' than in 45 seconds by allowing it to get over- 


2 or 


or “a” and^-p" eSS CUrrent is used (with lever “K” on 

safe for 3 hoth d F h- °" a ? nd Points " Ul ” nearly closed ’ •' » Perfectly 
sa,e for both machine and tube to run for the entire length of treatment; 

generally from 5 to 8 minutes. .. . ’ 

The time of exposure will vary with the distance of the tube from the 
plate, greater exposures being necessary as the distance increases; the thick- 
ness 01 the object; transparency of that same object; and the vacuum of 
the tube and its consequent penetration. 

Radiography is Shadow-Work, and you cannot get a good outline of a 
part unless it differs in density from surrounding parts. 

As the intensity of the rays vary inversely with the square of the 
distance between the tube and the plate, the tube should not be too far 
away; otherwise the exposure will have to be lengthened considerably On 

the other hand, setting the tube too close to the plate tends to enlarge and 
distort the image. 

The age of the patient should also be taken in consideration, as a 
softer, lower vacuum tube will give best results with. children, where the 
contrast between the tissues and bony structures is great With aged patients 
it will be harder to show bone detail, owing to the bones and tissues passing 
an almost equal amount of ray. 


Make your exposures as short as practicable, as long exposures tend to 
} produce an effect in some plates whereby they will not develop out clear due 

| to chemical changes in the silver salts in the emulsion. 

> , 

t 
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TOP VIEW OP CABINET 



D'w Cm/i 

TVVJ ' • CPO CPO 

Position for Radiograph 


The most penetrating X-Rays are those proceeding from the center of 
the target, at right angles to a line drawn from end to end of the tube, and 
45 degrees from the face of the target; consequently it is best to place the 
tube in a horizontal position (see diagram) with the center of the target on 
the anode directly over the center of the part to be radiographed. 

Before placing the plate into position, be sure the tube is tested to work 
properly at the desired setting. The plate should be placed to center directly 
under the tube in order that the image may be in the center, and the full 
part desired w r ill then appear on it. 

It is always desirable to have the patients clothing removed from the 
part to be radiographed, as it is easier to place the tube and plate properly. 

Buttons or other objects cause shadows which will interfere greatly with 
the diagnosis on body work. 

The part to be radiographed should always be nearest to the plate, and 
in as close actual contact as possible. 

Do not use your hand continually in front of the Fluoroscope to test 
the penetration of your tube, as this is bound to leave a bad effect in time. 

If a little care is used no danger of burns need be feared by the operator 
for himself or patient. Practically all of the bums we hear of were pro¬ 
duced years ago, due to lack of knowledge of the ray. 
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and Sa "rtf c S t f ° r fracture ' vo y k is advisable to hold the’part quiet- 

finhdwJ thC slightest movement of the patient will blur the detail in the 

STSSanxi. essr that the patiem be mad '« 
m o re A ^r th b ?v"er„ d «s h o a L: m, r siderabl s 

untrained. With proper use, that is care takenTo? , ^ L d f rttH and 
reduce, your tube should be better at the end of a year’s time Sa^w^ntew: 

for different "dasse^of^vrorr ‘ UbK °" ha " d ° £ diff ™' «f vacuum, 

results; and shouTd"' anv'acridem beflu* USed alte . rnate '- v ’ and give better 
for the emergency case. * you always have onc on ha "d 


Dam^^;r p S'“:ro“o°do d r? if « 


Plate Protection 

P° i n0t depend , on an ordinary wall for protection from the X Rav 

rZ P l ac< : v our plates in a lea d lined box (1-16 inch thick lead will do) 
or fifty feet from the tube. *' 

R°u^ 0t platCS A"! 0 the ^doP^ in lar ge quantities, unless they 
f, h a d r 0nce - v \ hen possible the plates should not be loaded more 
to f U \h da>S ^ e - f ° re >OU intend t0 expose them, as the paper has a tendency 


Dark Room 

The room or space to be used as your dark room must be Absolutelv 
Dark, except for the ruby lamp. It must have-no cracks, holes or curtains 
through which even the faintest trace of light can enter, as X Ray plates are 
as sensitive as any photographic plate to white light, and fog easily. 

Running water should be had if possible. Keep vour trays absolutely 
clean; rinse them thoroughly both before and after using. Do not use a 
Hypo Fixing tray for Developing; mark your trays and NEVER change. 

Your Dark Room equipment should consist of at least two trays, ruby 
lamp, glass stoppered bottles for developer and hypo, glass funnel, glass 
graduate, drying rack and lead lined plate box. 
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Loading Plates 

It will be found very convenient, saving time and trouble, if you will 
arrange your envelopes before turning out the light. They should be alter¬ 
nated, first laying down an orange and then a black envelope, with the flaps 
toward you, and the seamed side up. In this way there can be no question 
as to which envelope was picked up in the dark, nor any delays caused by 
inserting the plate into the orange envelope first, which of course will not 
fit into a black one. 

p ? ssin S 1116 ball of the thumb lightlv over the corner of the plate, 
tne him side can be selected, in the dark, it'having a fine matte surface in 
on rast to the other, or clear glass side. 

Care .should be exercised in this as the glass will cut off some of the 
ra> i plate is loaded wrong and the image will appear reversed. 

^ aC ? t j 1C p ^ ate die film side against the smooth blank side of the 

' e °P e ’ close the flap, and insert flap first into the orange envelope in the 
me manner, leaving the seamed sides of both turned the same way. 

• j X \ he I rule is followed, you can always be sure the film or sensitive 
. e pla *f is turned toward the smooth side of d>oth envelopes; and 

n /" er kave trouble taking the radiograph through the glass acci- 
Dati#»nt ' * 1 the pnnted s id e the envelope is always turned away from the 


var.mm 0t tK er advanta S e of this is that if the tube happens to be a trifle low in 
on the finisliecTpIaf 6 ’ ° T *° Ur thicknesses 01 paper at the seam, will not show 


Caution! 


r over ! ook the fact that after your plates are loaded in the en- 

san^e room y aft e h JU t St K S se " sitive as before * and should not be allowed in the 
same room as the tube when testing same, unless under lead cover 


Developing - Washing - Fixing 

in P r^s^ 7 rl™ ,,S e e xc X .? 00 a 1 ''° rmuI ? < P ^S°« M Q. 

degrees Fahrenheit. Do not attempt’to develo^moTeThan -'o.'Tol^ “ d 68 
tray of solution. You mav trv thi« • e than 5 oi 6 plates in one 

just as well as six, hut on close exa^iinatioTy?"'Ui? U finTthtt V rt, OP | twelv * 
were very inferior in appearance to the first. ' " d that the last S1X 

If your plate has had sufficient exposure it tk n i,i / i 
time of development increases. d grow denser as the 
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all ove^wf* the > To1ution h o n 'i ark ' bC ' nR SUre , ,he . pla " is instantly covered 
that you do no. caro de^opmenTfoo’Tar/ '' ' amP “ in " rVals '° wa " h 

so thlf'll o°Mh?'f. e ° ut . of th ? envelopes. Lift up one edge of your tray 

in the tray and guSS fh? tU 2J tow * *° ** T° Si " 2* P >*“ *2 
and at once with the fluid P anH •Ti* 1,s causes tb e plate to be covered evenly 
show on the finished negative 'c~n J > . reven . t stre aks which would otherwise 
development. * n tmue o rock the tray throughout the 

are right mi " U,eS ’ time iS generaUy sufficient, if tube, exposure and developer 

the same shade on^omMd'baclf'^h"""^^ y ° U , r p ! ate shoul<i appear about 
enough that no red hgh. shines ihrou^. UP “ ,h ' n * y “**• dense 

or your U devdoper1s°t > oo leSS time ’ y °“ have over ' expos ' d your plate. 


1 


plates where th^h % Z vacuum Wl11 S lv T e r an absolute dense black on the 
this a f ter *, he , bod y v does not cover it. If you can see your hand through 
this after developing you have not used the best technique throughout. S 

too colJ 0 d n « e etot^^r V u e nder-«posu n r U e teS “* "'“ SSar> '’ y °“ r ' r ° Uble may be 
they"wi?l shfw “ con^sfand^pp^ SriT **“ deSir ' d denSe b,ack ^ 

by th T e°°bot node C .an ate “ 

Too long exposures will cause the plates to appear dense all over* while 
desirecT denslt^ h3S ^ t0 ° Short * n ° Cnd ° f devel °P ment will bring the 

to ♦™2f*l eVCl °?“ g ’ ^’! sh P ,ate L th oroughly in cold water, being careful not 
to touch the emulsion side with the fingers, and put in the Hypo bath. 

Use an Acid Hypo fixing bath, strong enough to clear all the milkv 
uhite appearance off the plate in five minutes. After plate is clean, allow 
it to remain in the bath at least five minutes more. 


A plate is not ready for final washing as soon as the white appearance 
has left, but should be considered only about half fixed. If taken out, washed 
and dried at this time, you may look for a stained, fogged plate later as 
some of the silver is sure to be left on it. 
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Caution! 

Do not attempt to use old Developer or old Hypo. 

Do not use warm Developer. 

Do not examine plate bv white light before thoroughly fixed. 

Do not use too bright a ruby lamp. Our All Metal Lamp is as safe as 
can be had. 

Do not allow the ruby light to shine on the plate throughout develop¬ 
ment Any lamp will cause some fogging if this is permitted. 

Do not take the plate from the developer to fix until it is perfectly dense 
to the ruby lamp. 

Do not use Pyro developer on X Ray Plates, as, although it is used 
tor landscapes and portraits, it seldom gives good results on radiographs. 

After thorough fixing, plate should be washed in running water at least 
20 minutes. Where no running water is to be had, wash for I hour, changing 
water at least 6 times. Do not allow a stream of water to run directly onto 
the plate as you will blister the emulsion. After washing, set on edge to dry. 
Xever set them in sunlight, as it increases the density, and is apt to melt 
the film. 


W hen finished, study your plate; decide how to improve it; decide to 
make the next one better, and in a surprisingly short time, you will find that 
you have mastered the game. 

The average photographer should never be given X Ray plates to develop 
unless he is thoroughly instructed as how to handle them. A photographer 
is guided entirely by the appearance of the image on the plates, and takes 

the n Jnarhinr > P J° r ra <hographs ar ^ the result, and you will blame 

the machine or tubes when really the trouble all lies in the dark room. 

, R lTJ nber i. > r° U can “ ot see thr ou?h a good plate when fully developed 
when held up before a dark room rubv li^ht t*u a lonrr+Vi a \ ^ 

depends largely on the speed o7The d«eioper, ^e t ^of exposu eTem' 

perature of the solutions, vacuum of the tube and the purityof 2?dtmS 

possible, and is absolutely necessary' in U medic^l^Tl g c^e™ anent records as 
Always rinse the hands thoroughlv after Hinni™ • A i 
« a hV fingers '" 11 ”' 5 * P ° iS ° n ° US **“» “ P^P* 

and if fin«rs A^°ii5^t“irto^ , 2d , Xle'd 11 

a patch of stain or fog will result. H loucned while developing. 
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Good diagnosis is as important as good.radiographs. Learn to look for 
the unexpected and do not be a mere photographer. Textbooks and radio* 
graphy do not always agree as to location and shape of parts, but a thorough 
knowledge of anatomy will assist greatlv in focusing a tube, and knowing 
how the parts should look on a finished plate. 

A good illuminating box covered on the inside with flat white paint is 
absolutely necessary for correct examination of plates. Our diagnostic box 
is arranged with control for throwing on more or less light to accommodate 
negatives of different density. 


[ 

• t 

; 9- 
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i 
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DARK ROOM SUPPLIES 


Metol Hvdroquinone Developer, put up in a handy package, sufficient to 


make up io ounces of solution .. 

Larger, or 20 ounce size ... • -30 

Acid Hypo Fixing Powder, per pound package. . 


Paragon X Ray Plates, known throughout the country as the most 
reliable and best adapted to X Ray work, are heartily recommended by us. 

Price per Dozen 

with 2 Envelopes. With 12 Envelopes 


5 x 7 ... $ 1.40 $ 1.65 

6^x8% . 2.10 2.50 

® x 10 . 3.00 3-50 

10 XI2 . 5.15 590 

11 x 14 7.25 8.25 

14 • x 14 . 10.00 11.88 

14 x J 7 . 11.25 13.00 


Plates are packed one dozen in box, and, when not otherwise specified, 
are shipped with two envelopes. 

Plates of 11 x 14 size or over, can be had in boxe^ of % dozen each. 

For making Dental Radiographs, the small films, for use in the mouth, 
will be found more satisfactory than the large plates. These come in 
packages of a dozen pairs each; each pair of films is wrapped separately in 

black paper, and protected with a waterproof covering. Per dozen pairs 
75 cents. 


Our developing and fixing trays are best, because made of heavy sheet 
steel, stamped in one piece, and coated with four layers of white enamel. 

When made in this manner, they are absolutely acid and chemical proof, 
and are also light and strong. 


F°r 5 x 7 Plates. $0.50 For 10x12 Plates 

For 8x10 Plates. i.oq For n x 14 Plates! 
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Our dark room Special Ruby Lamp is made entirely of metal, with a 
t ic ness of each. Orange, Ruby, and Ground Glass as a window in the front. 
\ arranged to stand on a shelf or on your sink, and is sent complete 
\Mth lamp, cord, and connecting plug $2.50. 


' V 6 ™ ake a wo °den Doing Rack, capable of holding 42 negatives, 
which is almost indispensable to anyone doing much X Ray work, $1.50. 


Funnels, made of strong, plain glass. 


8 Ounce 


$0.15 


16 Ounce 


$0-25 


Graduates, same material as funnels, with lines and figures etched on 
outside. 

4 ounces .$0.25 8 ounces .$0-35 16 ounces.$0.50 


Heavy manila envelopes, with a printed form on the outside same as 
on the orange envelopes for records of your cases; to be used for filing 
plates. 

5 x7 , per hundred.$0.25 8x10, per hundred.$0.40 

6^x8%, per hundred.35 10x12, per hundred.80 

n x 14, per hundred.$1.00 


Extra supplies of Orange and Black Envelopes in sets. 

5 x7 , per dozen sets.$0.30 8x10, per dozen sets 

6%x8%, per dozen sets.45 10x12, per dozen sets 

11 x 14, per dozen sets.$1.25 


$0.60 

95 
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X-RAY ROOM SUPPLIES 

The style “E” Coil requires a specially constructed X Ray Tube to 
deliver its maximum efficiency. We are prepared at all times to ship perfect 
tubes, carefully tested for our particular machine. 

6 inch Special "E” Tube. .$20.00 


Unless you have a heavy Safe handv for storing your plate supply, it 
is advisable to use a good Lead Lined Box for that purpose. 

Our plate box is carefully constructed, and lined with heavy sheet lead; 
a joints are sealed, and nail and screw holes are soldered over to prevent 
any possible chance of the X Rav leaking into the contents. The lead on 
the co\ er is protected from sagging by a support of harder sheet metal. 
Box is large enough to hold several dozens of any size plates up to 14 x 17. 
Finished in Mahogany, $15.00. 


The only proper method of supporting X Ray tubes when not in use. 
is b\ means of our W ooden Rack. No metal used in the construction what¬ 
ever, and the danger of breakage, due to static discharge, is reduced to a 
minimum. Handsomely finished in oak or mahogany. 

To accommodate two tubes . $1 "o 

To accommodate three tubes ___'.. 2r 


When gi\ing X Ray Treatments, it is often advisable to protect certain 
parts of the patient from the direct Ray. We carry on hand a stock of Lead 
Foil which is best suited to this purpose, in rolls of 5 and 6 inches wide, 
and averaging about 5 pounds each. 

Price per pound . ~ 


Heavy Rubber Gloves, for protecting the hands. These are made of 
a very heavy rubber, impregnated with materials opaque to the X Ray, yet 
quite flexible enough to enable the operator to use his hands freely 

P» ir ... thm 
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Making good Radiograph is one thing. Good Diagnosis is quite another. 

• t ° rder to make accurate diagnosis of an X Ray plate, an evenly grad¬ 
uated illumination with a white light is absolutely necessary. We use Tung- 
sten lamps and cover the inside of the box with a flat white paint. About 
3 ". a> etueen the lamps and the ground glass against which vou hold 

3 ShCet ° f SPedal material for Effusing the light 
the globes ? ^° tS " h ‘ Ch " ou,d otherwise show directly in front of 

is so^verv hi a t dean blank ."' hite background for your negative, which 
work ua e to you, especially in compound fractures, and soft tissue 


Our Diagnostic Box is arranged with a detachable front to accommodate 

plates from 5x7 to 10x12 either horizontal or vertical position. .$10.00 
Larger sizes on application. 


To keep well informed with the rapid advance of the X Ray world we 

know no better method than to read each issue of the American Journal of 
Roentgenology. 


May we send in your subscription? $5.00 yearly. 

Lead glass, for use in protection in cabinets, and for shields, about A 
inch thick, and containing about 50 per cent lead: 


Per square inch 

5x7 size .$1.00 

8 x 10 size . 200 


$0.04 


10x12 size .$3.00 

11 x 14 size .6.00 


A glass cone, heavily impregnated with lead is an excellent adjunct for 
Dental W ork. It localizes the ray, and yet being of glass enables the 
operator to see exactly what he is doing at all times. 

Made to fit our Protection Tube Stand . 


\ ery often the X Ray room is rather crowded for space, especially in a 
Dental Laboratory. 

Our Wall Bracket Tube Support, affords the same protection as the 
Floor Type. It is easily and quickly adjusted to any position. 

Complete .$50.00 
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VACUUM HIGH FREQUENCY ELECTRODES, 

CORDS, Etc. 


No. I Surface . . 

No. 2 Rectal . 

-Vo. 3 Vaginal . 

No. 4 Nasal . /. 

Vo. 5 Throat . . . 

No. 6 Urethral . . 

Vo. 7 Eye, single . . 

Vo. 8 Eye, double . . 

Vo. 9 Metal disc body electrode . 

Vo. io Dental, surface insulated . 

Vo. ii Comb, electrode . 

Vo. 12 Rectal, insulated (prostatic) . 

Vo. 13 Vaginal, insulated 

Vo. 14 Nasal, insulated ... 

Vo. 15 Post Vasal, insulated . 

Vo. 16 Urethral, insulated 

Vo. 17 Ear, insulated . 

Vo. 18 Tongue, insulated . 

Vo. 19 Dental, insulated 

Vo. 20 Figuration . 

Vo. 21 Ozone Generator 

Vo. 22 Ozone Generator, complete with bulb. 

Vo. 30 Com electrode . 

V°- 33 Throat electrode (outer) 

V°. 50 Universal Handle, insulated .. . . . . . . . . . 

Vo. 51 High Frequency cord (heavy) 

Vo. 52 Metal handle for indirect treatments, extra long. 

Vo. 53 Glass handle for indirect treatments 

Vo. 301 Cautery handle and adjustable to 5 positions.. 

Vo. 306 Cautery Cords, per pair 
Vo. 305 Cautery Knives, and shape .. 

Complete set of SNOWS’ electrodes! Nos. ;,'^ 3.' 4 ', ' 5 and 6 


$ 0.75 
•75 
•75 
•75 
•75 
•75 
•75 
1.00 
3-00 
1.50 
2.00 
1.50 
1.50 

1.50 

1.50 

1.50 

1.50 

1.50 
I 50 
2.00 
750 

10.00 

-75 
•75 
1.00 

•75 
•65 
1.00 
1.50 
1.00 
•75 
3-50 
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(Sheet No.8.) 

D'Arsonval — Cont'd. 

Noe seat the patient as before, start ourrent same way, and you 
will find tho lamp glow to different shades of oolor, depending on the 
settings of the various levers, and the spark points "B". While the 
current is passing through the lamp, (In series with the patient) hold 
tr.e oolor scale close up and matoh the color in the lamp to some one 
of the numbered shades, 

As an example: should you desire SCO 1(1 111 amperes and lamp 
oolor matohes shale marked 450 or 525, either inorease or decrease 
by changing settings of lever "K" or points "B" . 

The lamp should only be used Tor testing purposes, and when the 
desired sotting is Obtained should be removed from the circuit. The 
resistance of this lamp outs down the current given to the patient 
2&£, and toe operator should figure accordingly. After continuous mer- 
vioe, the spark points should be cleaned, as follows: 

TO CL2AN SPARK POIMT8 "B". 

After using the maohlne for heavy discharge for any considerable 
length of time, the spark points mty become romewbat carbonized and 
cause a slight Irregularity in the discharge. To olean same, wot 
with saliva a ocrner of a card and slide betweon until both surfaces 
are quite wet Then burn off with ourrent by olosing .switch "A". Repeat 
two or three ttmae, then insert a dry section of oard'ar.d dose points 
or. sam« gently. This will serve to take up any foreign matter whloh 
may oe present In the form of oarbcn. " _ _ 

You will note a very fine oontrol of High Frequonoy currents 
after cleaning in this manner. Should your points get exceedingly 
rouin at aiy time, yji my have ti rseert t> t r e Band Paper metnod of 
cleaning. Tats a small piece of very fine sand paper and fold back to 
oick a:* tnat yo.i have a rough surface exposal on both 3ides. Insert 
this carefully, dose points gentlv and slowly withdraw. Do not use 
this metnod more often than absolutoly necessary, as It Is liable to 
make the points uneven. 

Be sure to open swltoh "A* when through using. 

FOR CAUTERY DIAGNOSTIC AND SINUSOIDAL OIRCUITS. 


Wher. setting for Cautery, Diagnostic or Sinusoidal, observe the 

following: 

1*-Tr.at owitoh "A" is open, 2--That the spark points are open 
about 1/16 Inch, by turning screw "B" to left. 3--That lever "G" is on 
point 1 or oi f point. 4--That lever "E" is on point 1. 




For Cautery have lever "H" on contact ■C"; for Diagnostic, cn 
contact "D"; for Sinusoidal cn contact "S". To inoreass volume of cur¬ 
rent. cn any of the three, move lever "G" to right. You will rote thet 
when set for Cautery you have 12 points of regulation; for Diagnostic 
16, and for Sinusoidal 20. 

CAUTERY. 

Use the heavy maroon cords; damp firmly in posts marked "Cautery* 
ar.d to the Cautery handle. This handle has switch fcr convenierce In 
cporatlng. Pressing the button cloees circuit to knife. Proper leat 
of point is a light oherry red. 
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Shoot Ho.3. 
DIAOHOSTIC. 


Connect tips of Diagnostic laap cords to posts narked •Diagnostic" , 
and adjust odor of laap by naans of lever "G". Any other Lamp for 
Diagnostic purposes can be used in the sane xannor; the regulation 
and oapaoity being ample. 

SINUSOIDAL. 

Use light maroon cords and connect to handles and to posts 
narked "Sinusoidal". A moist pad or sponge electrode can be used 

to adT ^^f c *lng lever "C* to the right increases all currents. 

CAUTIOH. 

Do not let lever "G" stop between points. 

Do not aaice connections with switch "A" closed. 

Do not expect to get Cautery oircult with lever "H" on point 
marked "D", or vioe versa. 

FULGURATION. 

Set levers "G" and "K" on points 1. Lever "E* on point 2. 

This treatment requires a very mild current, and It is neoeosary to 
keep the spark points quite dose together. 

Conneot the heavy blaok insulated cord to pole "D", and to 
Fulgur&tion Handle. Plaoe desired point in handle, and olasp firmly. 
Apply directly to part to be treated, and make contact with Index 
finger. 

Two or three applications of a second or two duration, will 
generally suffloe in obtaining the desired result. (Depending or; the 
else of the affected area.) 


SUGGESTIOHS. 

For treating the oavltiea of the body, Insulated Eleotrodes, 
which localize the dlsonarge, oai be used to advantage. 


if your knife does not heat when connected, try some other 
circuit to make sure you have current entering the cabinet. Then 
look closely at levers "0" and "H" and see that they are making «ond 
contact on the buttons. Also see that the blades and contacts ?f* 
swltoh "A" are olean, and fit snugly. 

Your knife itself may be at fault, the copper bars In 
which the Platinum tips are held probably boing Jammed together in 
snipping. Caro must be used not to advance lever "G" toe for as vou 
are apt to turn out your knives. J 
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SAUNDERS’ BOOKS 


- on - 

Skin, Genito-Urinary, 
Chemistry, Eye, Ear, Nose, 
and Throat, and Dental 


W. B. SAUNDERS COMPANY 

WEST WASHINGTON SQUARE PHILADELPHIA 

9. HENRIETTA STREET, COVENT GARDEN. LONDON 


Davis’ Accessory Sinuses 

Development and Anatomy of the Nasal Accessory Sinuses in 

Man. By Warren B. Davis, M. D., Corinna Borden Keen Research 
Fellow ot the Jefferson Medical College, Philadelphia. Octavo of 172 
pages, with 57 original illustrations. Cloth. $3.50 net. 

ORIGINAL DISSECTIONS 

This book is based on the study of two hundred and ninety lateral nasal walls, 
presenting die anatomy and physiology of die nasal accesson* sinuses from the 
sixtieth day of fetal life to advanced maturity. It represents the original research 
u ' ,,r ' and personal dissections of Dr. Davis at the Daniel I laugh Institute of 
Anatomy of Philadelphia and at the Friedrichshain Krankenhaus of Berlin. It 
was necessary for Dr. Davis to develop a new technic by which the accessory 
sinus areas could be removed en masse at the time of postmortem examinations, 
and still permit of reconstruction of die lacc without marked disfigurement. 
Ninety six cases in this series were thus obtained. The tables of averages, giving 
sou the age. sire of ostia, origin, thickness of septum, and anterior and posterior 
walls, vertical, lateral, and posterior diameters, and relation to the nasal floor, 
form an extremely valuable feature. t*ubU&be<l Mucii, tut 
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SAUNDERS' BOOK'S ON 


StelwagonV 

Diseases of the Skin 


\ Treatise on Diseases of the Skin. By Henry \\. Stelwagon, 
M. D.. Ph. D., Professor of Dermatology in the Jefferson Medical 
College, Philadelphia. Octavo of 1309 pages, with 356 text-cuts and 
*3 plates. Cloth, $ 6 . 50 net; Half Morocco, S8.00 net 

EIGHTH EDITION— published November. 1916 

There are two features in Dr. Stelwagon's work that stand out above all the 

others : The special emphasis given the two practical phases of the subject_ 

diagnosis and treatment; and the wealth of illustrations. These latter are of real 
value. They teach you diagnosis as no description can. Many of these illustra¬ 
tions are in colors. 

Over 75 pages of the work are devoted to syphilis, giving you the Wassennann 
test, the salvarsan (“bofi”) treatment, and all the newest advances. Pellagra, 
tropical affections, hookworm disease. Oriental sore, ringworm. impetigo contagiosa 
—all those diseases being so widely discussed to-day. 

George T. Elliot. M. D., Professor of Dermatology , Cornell UniversUy. 

“ It fa a book that I recommend *0 my class at Cornell, because for conservative judgment, 
r accurate observation, and for a thorough appreciation of the essential position of derma¬ 
tology. I thmk rt holds first place.” 


Schamberg’s Diseases of the Skin 
atid Eruptive Fevers 

*• F "' VerS - By JAV R 

p ° ,ydi " ic - 

THIRD EDITlON-pub,:^ . v 

Published September. 1915 

' The act* eruptive fever, eotmitui.. , - 

Pom who ftuaicd Ih< ^ . con«rfl,ut,on. the ,t*temr.m mad* 

e ^>nepomt of cutaneou, metfac.ne. . " Prttctical “*><1 thorough manner Irum 

linif 1 P^cah and Ve we Cxpre » scd «i all lopK, arc co"- 

Cy - * nd treatment.- —Am.;,, an 
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GEN/TO- VR/NA R V DISEASES } 

Norris’ 

Gonorrhea in Women 

Gonorrhea'in Women. By Charles C. Nokrls, M. D., Instructor 
in Gynecology, University of Pennsylvania, with an Introduction by 
John G. Clark, M. D., Professor of Gynecology, University of Penn¬ 
sylvania. Large octavo of 520 pages, illustrated. Cloth, $6.50 net 

A CLASSIC 

Dr. Norris here presents a work that is destined to take high place among 
publications on this subject. He has done his work thoroughly. He has searched 
the important literature very carefully, over 2300 references being utilized. 
This, coupled with Dr. Norris' long experience, gives his work the stamp of 
authority. The chapter on serum and vaccine therapy and organotherapy is 
particularly valuable because it expresses the newest advances. Every phase of 
the subject is considered. 

Pennsylvania Medical Journal 

" Dr. Norris has succeeded in presenting most comprehensively the present knowledge ot 
gonorrhea in women in its many phases. The present status of serum and vaccine therapy is 
given in detail.'* Published May. 1013 


Braasch’s Pyelography 

Pyelography. By William F. Braasch, M. D., The Mayo Clinic, 
Rochester, Minn. Octavo of 323 pages, with 296 pyelograms. Cloth, 

$ 5.00 net. Published Mareb, 1015 

A NEW WORK 

Dr. Braasch'* new work is the first comprehensive collection of the various types of 
jielvic outlines, both normal and pathologic. You get here 296 skiagrams of the renal pel¬ 
vis and ureter, selected from several thousand plate* made at the Mayo Clinic. These pye- 
lograms, together with the clear descriptions, constitute an admirable aid to the differential 
diagnosis of the various conditions affecting the renal pelvis. The characteristic pelvic out¬ 
line in each disease is first shown you by the excellent pyelograms: then Dr. Braasch inter¬ 
prets these pyelograms lor you in diagnostic terms. You get the history of pyelography, the 
exact technic (selection of the radium, preparation of solution, method of injection, sources 
of error, results), the normal pelves, the various (wtbologic outlines, and the outline in con¬ 
genital anomalies. It is a most complete work. 
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SAlWDMJtS' ROOKS OK 


Barnhill and Wales’ 
Modern Otology 

A Text-Book of Modern Otology. By John F. Barnhill, M. D. 
Professor of Otology, laryngology, and Rhinology, and Earnest 
de W. \\ ales, M. D., Associate 1 rofessor ot Otology, Laryngology 
and Rhinology, Indiana University School of Medicine, Indianapolis. 
Octavo of 598 pages, with 314 original illustrations. Cloth, $5.50 net- 
Half Morocco, £7.00 net. Published January, 1911 

SECOND EDITION 

The authors, in writmg this work, kept ever in mind the needs of the 
physician engaged in general practice. It represents the results of personal 
experience as practitioners and teachers, influenced bv the instruction given by 
such authorities as Sheppard, Dundas Grant, Percy Jakins, Jansen, and Alt. 
Much space is devoted to prophylaxis, diagnosis, and treatment, both medical 

and surgtcal . There is a special chapter on the bacteriology of ear affections _ 

a feature not to be found in any oilier work on otology. Great pains have been 
taken with the illustrations, in order to have them as practical and as helpful as 
possible, and at the same time highly artistic. A large number represent the 
best work of Mr. H. F. Aitkcn. 


Coolidge on Nose and Throat 

Manual of Diseases of the Nose and Throat. By Algernon Cool- 
idc.e, M. D., Professor of Laryngology, Harvard Medical School. 
Octavo of 360 pages, illustrated. Cloth, Si. 50 net. Published September. 1915 

This r.ew hock furnishes the student and practitioner a guide and ready reference to the 
iuijonant details of examination, diagnosis, and treatment. Established facts are empha 
w-t'-d and unproved statements avoided. Anatomv and physiology of the different region* 

are included 

Trank Allport. M. D. 

Prefenor ef Otology, Xorikwifem University, Chicago. 

1 regard it at one of the best books in the English language on this subject The 

pxtures are especially good, particularly os they arc practically all original and not the old 
reproduced pictures so frequently seen." 
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DeSchweinitz’s 
Diseases of the Eye 

Eighth Edition—Published June, 1916 

Diseases of the Eye: A Handbook of Ophthalmic Practice. 
By G. E. deSchweinitz, M.D., Professor of Ophthalmology in the Uni¬ 
versity of Pennsylvania, Philadelphia, etc. Handsome octavo of 754 
pages, 386 text-illustrations, and 7 chromo-lithographic plates. Cloth, 
$6.00 net; Sheep or Half Morocco, $7.50 net. 

THE STANDARD AUTHORITY 

The new matter added includes: Walker's testing of visual field, squirrel 
plague conjunctivitis, swimming bath conjunctivitis, anaphylactic keratitis, family 
cerebral degeneration with macular changes, ocular symptoms of pituitary 
disease, sclerectomy with a punch, preliminary capsulotomy, iridotasis, thread 
drainage of anterior chamber, extraction of cataract in capsule after subluxation 
of lens with capsule forceps, capsulomuscular advancement with partial resection, 
tenotomy of inferior oblique, window resection of nasal duct. 


Bass and Johns’ Alveolodental Pyorrhea 

Alveolodental Pyorrhea. By Charles C. Bass, M. D., Professor 
of Experimental Medicine, and Foster M. Johns, M. D., Instructor in 
the Laboratories of Clinical Medicine, Tulane Medical College. Octavo 
of 168 pages, illustrated. Published June, 1915 Cloth, $2.50 net. 

Drs. Bass and Johns present their subject from the viewpoint of infection by 
the Endamoeba buccalis. You get a full account of the Endamoeba buccalis. the 
history of disease, the morbid processes, contagiousness, symptomatology, how 
to make your diagnosis from the history and microscopic examination, prophy¬ 
laxis. and the exact technic for using emetin hvdrochlorid. You get the action 
of emetin upon the Endamoeba. you get the exact dosage, you get the inter* ul 
between doses, the local effect, the urticaria produced, the technic of injection. 

University oi Pennsylvania Medical Bulletin 

*• Upon reading through the content* of thU hook we nrr Impressed by ,nc remarkable 
fulness with which it reflect* the notable contribution* recently made to ophthsantc literature. 
No important subject wUhin its province has been neglected." 
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American 


THE NEW 
STANDARD 


Illustrated Dictionary 


Eighth Edition — Puhiuhni August. lots 


The American Illustrated Medical Dictionary. A new and com¬ 
plete dictionary of the terms used in Medidne. Surgery. Dentistry 
Pharmacy. Chemistry, Veterinary Sdcnce. Nursing, and kindred 
branches; with over too new and elaborate tables and many illustra¬ 
tions. By W. A. Newman Dorland. M.D., Editor of - The American 
Pocket Medical Dictionary” Large octavo, with 1 137 pages, bound in 
full flexible leather. Price, 54.50 net ; with thumb index. 55.00 net. 

RET TO CAPITALIZATION AND PRONUNCIATION—ALL THE NEW WORDS 

This dictionary is the "new standard." It defines hundred* ..f the newest 
terms not defined in any other dictionary—bar none. These terms are live, 
active words taken right from modern medical literature. 

Howard A. Kelly. M. D.. 

Prqfttttr*/ (,y*cCsUgu Smrjtrj,Jtknt // /iimj L'nivtnity. &*>• - 



Theobald’s Prevalent Eye Diseases 


Prevalent Diseases of the Eye. By SAMUEL Theobald, M. D.. 
. . Professor of Ophthalmology' and Otology, Johns Hopkins 

University. Octavo of 5 50 pages, with 219 text-cuts and several colored 
plates. Cloth. 54 - 5 ® net; Half Morocco. 56.00 net. 1s.bii.s-4 w..., too* 

THE PRACTITIONER'S OPHTHALMOLOGY 
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___ D/Sh dSES OF T HE £ YE. 

Haab and DeSchweinitz’s 
External Diseases qf the Eye 

» 

Atlas ami Epitome of External Diseases ol the Eye. Bv ljx O 

Haap. of /uncti Ed.ted, with additions, by G. E. deSchweinitz' 
M D . Professor of Ophthalmology. University of Pennsylvania With 
IOI colored illustrations on 46 lithographic plates and 244 pages „f 
text. Cloth, S3.00 net. In Saunders' Hand-Atlas Series. 

THIRD EDITION published February. 1909 

Conditions attend** d.seases of the external eye. which are often ..complicated 
have probably neve, been more clearly and comprehensively expounded than 
the forching work, in which the pictorial most happily supplements the verbal 
“ cscn P tlon - * he price of the book is remarkably low. 

The Medical Record, New York 

-The work is excellently suited to the Student of ophthalmology and to the practutne 
physician. It cannot fail to attain a well ■de serve d popularity. 


Haab and DeSchweinitzV 
Ophthalmoscopy 


Atlas and Lipitorne of Ophthalmoscopy and Ophthalmoscopic 
Diagnosis. By Dr. O. Haab, of Zurich. Edited, with additions, by 
G. E. deSchweixitz, M. D. f Professor of Ophthalmology. University 
of Pennsylvania. W ith j 52 colored lithographic illustrations and 9? 
pages of text. Cloth, $$.00 net. In Saunders Hand-Atlas Series. 

SECOND EDITION—published April. 1909 

The great value of l*rof. Haab's Atlas of Ophthalmoscopy and Ophthalmo¬ 
scopic Diagnosis has been fully established and entirely justified an English 
translation. Not only is the student made acquainted with carefully prepared 
ophthalmoscopic drawings done into well-executed lithographs of the most im¬ 
portant fundus changes, but. in many instances, plates of the microscopic lesions 
are added. The whole furnishes a manual of the greatest possible service. 

The Lancet. London 

■'We recommend it as a work that should l>e in the ophthalmic wards or in the library ot 
every hapiul into which ophthalmic cases are received " 
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Head’s Modern Dentistry 

Modern Dentistry. By Joseph Head, M. D., D. D. S. Octavo of 
j;o pages, with 310 illustrations. Ready in September, IQ17. 

THE RESULT OF 30 YEARS' ACTIVE PRACTICE 

That gum and tooth infections may originate valvular heart disease, pernicious 
inemia. arthritis deformans, rheumatism, and nervous derangements there is re¬ 
seated clinical proof. Dr. Head, a specialist in this field, cites case after case of 

organic diseases—-just such cases as come into your office for treatment dailv_ 

ivhich he has traced to lesions in the gums due to infection, and cured of both local 
ind systemic affections. He gives you the principles, the technic in full, and his 
jriginal formula: and methods. You get sections on diagnosis, treatment, mouth 
jygicnc. local anesthesia by novocain, electrolysis, tooth discoloration, care of 
lildrcn's teeth, orthodontia, cement, .r-ray study, use of emetin. and of vaccines. 
[It is a book of wide and varied application, of vital importance, and of true scien¬ 
tific value. It appeals first to the dentist and dental surgeon, but it appeals strongly 
lo the general practitioner, surgeon, and specialist because of the recognized iir- 
nirtance of mouth infections as factors in the etiology of organic disease. 


Kyle’s 

Diseases of Nose and Throat 


Diseases of the Nose and Throat. By D. Braden Kyle, M. D., 
I Professor of Laryngology in the Jefferson Medical College. Philadelphia. 
I Octavo, 825 pages; with 258 illustrations, 28 in colors. Cloth, $4.50 
net; Half Morocco, $6.00 net. 

FIFTH EDITION—published November. 1914 

somc^o nZ ti/Zl ir /i0n °-fJP r V * ylc ' s work shows increase of too pages and 
Sempy ; bSfc SSSSL * 1°™* been ‘added? vaccine 

respiratory tract • snht-n< f ^w ‘ Sa ' arsan in th e treatment of syphilis of the upper 
cessory sinus disease chroni f anp ,n n «uralgia ; negative air-pressure in ac- 
ciency of the palate. The tihL y P® l T ,asUc ethmoiditis ; and congenital insulfi- 
striking points of Dr. Kyle's book? ' 'Jf^enttal diagnosis and the prescriptions are 

P«an«ylvania Medical Journal 

knowledge in this h “ cnablcd inclusion of all needful nose and throat 
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URfXE AND IMPOTENCE. 


Ogden on the Urine 




THIRD EDITION- published October, 1909 


In this edition the work has been brought absolutely down to the present day 
Urinary examinations for purposes of life insurance have been incorporated, because 
a large number of practitioners are often called upon to make such analyses. 
Special attention has been paid to diagnosis by the character of the urine, the 
diagnosis of diseases of the kidneys and urinary passages; an enumeration of the 
prominent clinical symptoms of each disease ; and the peculiarities of the urine 
in certain general diseases. 

The Lancet, London 

“ We consider this manual to have been well compiled; and the author's own experience, 
so clearly stated, renders the volume a useful one both for study and reference." 


Pilcher’s 



Practical 


Practical Cystoscopy. By Paul M. Pilcher, M. D., Consulting 
Surgeon to the Eastern Long Island Hospital. Octavo of 504 pages, 
with 299 illustrations, 29 in colors. Cloth, 56.00 net. 


SECOND EDITION—published November. 1915 


Cystoscopy is to-day the most practical manner of diagnosing and treating 
diseases of the bladder, ureters, kidneys, and prostate. To be properly equipped, 
therefore, you must have at your instant command the Information this book gives 
you. U explains away all difficulty, telling you why you do not see something 
when something is there to see. and telling you Aou’ to see it. All theory has 
been uncompromisingly eliminated, devoting every line to practical, needed- 
every-day facts, telling you how and when to use the cystosrope and catheter— 
telling you in a way to make you IncKt’. The work is complete in every detail. 

Brantford Lewis. M. D.. St. Limit Umroertity. 

“ I am very much pleased will* Dr. Pilchers ' Practical Cystoscopy/ 1 think it is the best 
m the English language now - — Afrit jj, tfftt. 








Goepp’s 

Dental State Boards 


Dental State Board Questions and Answers _By R. \f AX G oFpp 

M D.. author “ Medical State Board Questions and Answers." Octavo 
of 428 pages. Cloth, $3.0o net. 


SECOND EDITION -published February, 1916 


This new work is along the same practical lines as Dr. Coepp's successful work 
on Medical State Boards. The .p.cstions included have been gathered from reliable 
sources, and embrace all those likely to be asked in any State Board examination 
in any State. They have been arranged and classified in a way that makes for a 
rapid resume of every branch of dental practice, and the answers arc couched in 
language unusually explicit—concise, definite, accurate. 

The practicing dentist, also. will find here a work of great value—a work 
covering the entire range of dentistry and extremely well adapted for quick 


Haab and deSchweinitz’s 
Operative Ophthalmology 


Atlas and Epitome of Operative Ophthalmology. By Dr. O. 
Haab. of Zurich. Edited, with additions, by G. E. deSc/iwf.initz. 
AE D., Professor of Ophthalmology in the University of Pennsylvania. 
With 30 colored lithographic plates, 154 text-cuts, and 375 pages of 
text. In Saunders Hand- Atlas Senes. Cloth. $3.50 net. 



plainly the different parts of the 

Johns Hopkins Hospital Bulletin 



opmliou are so clear and full that the volume enn «dl 








GFX/ 7 '°- t/R/XA R K AND Nose. 


throat, etc. 


Greene and Brooks’ 
Genito- Urinar y Diseases 

Diseases of the Genito-Urinary Organs and the Kidney. By 

Robkkt- H Greene. M. 1).. Professor of Genito-Urinary Surgcrv at 
Fordham University; and Harlow Brooks. M. D., Assistant Pro¬ 
fessor of Clinical Medicine, University and Bellevue Hospital Mcdicn' 
School. Octavo of 666 pages, illustrated. Cloth. $5.50 net: Half 
Morocco. $7.00 net. 

FOURTH EDITION—published May. 1917 

This new work presents both the medical and surgical sides. Designed .is i 
work of quick reference, it has been written in a clear, condensed style, so that 
the information can be readily grasped and retained. Kidney diseases are very 
elaborately detailed. 

New York Medical Journal 

As a whole the book is one of the most satisfactory and useful works on genito-orinat» 
diseases now extant, and will undoubtedly be popular among practitioner, and students." 


Gleason on Nose, Throat, 

and Ear 

A Manual of Diseases o. the Tbr^t. ^ 

Baldwin Gleason. M. \ j ., Hy, r \' .X Pf* nn . 

Chirurgical College, Graduate School of Medicine• 

sylvania. i2mo of 390 pages, profusely illustrated. Cloth, $ 2.7 5 nc 

THIRD EDITION published October. 1°H 

Methods of treatment have been ^pl.hedasn.uch^ 

Ja tLTS- or the collection of 

formulas. 

American Journal of the Medical S< ~**“* . lmryni; ology and otology there »re few 

• For the praefitioner who wishes a ^ 

hooka which can be more heartily comm 
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SAUNiWtlS' HOOKS ON 


Wells’ Chemical Pathology 



” OI OK, pages. 

PubMUird Match, |0I4 


Cloth. 53.25 net. 


bVtn. H. Welch, M. D.« / of / tithe/o^y , Joh a 1 Jfoykmt Cniwrsity 


■I-hc work fi>U a rr.il nerd in ihe En K Ush literaturr of a very important »„Kw t —a 
ill be dad to rreommend it to mv nudrnrf" ' -uojecl, and 


1 shall be glad to rrcommrnd it to my ltudmtrf.' 


Jackson’s Essentials of Eye 


Essentials of Refraction and of Diseases of the o.. 



Johm Hop kin 1 Hospital Bulletin 


” COVe * ed ’ an,, ,hc t*™* ,ha * ■*«» ireful rluc.darion ,re 


Gleason’s Nose and Throat Published June, 100 1 

Essentials of Diseases of the Nose and Throat. Bv E. B. 

Gleason, S. B M. D., Clinical Professor of Otology, Medico- 
Chirurgical College; Graduate School of Medicine, University of 
Pennsylvania. Post-octavo, 241 pages. 112 illustrations. Cloth. 
51 . net. In Saunders' Question Com pends. 



Griinwald and Grayson on the Larynx 

AtJas and Epitome of Diseases of the Larynx. By Dr. L. 

Orunwald, of Munich. Edited, with additions, by Charles P. 
iRa\ sox, M.D., University of Pennsylvania. With 107 colored 


figures on 44 plates, 25 tcxt-cuLs. and' ms «f o-v/ rLuh 



Mr; \ 

1 





d< thal h mo C s mit2 a " d H ° llOWay °" PuIsatin * Exoph. 

zzsszsvt n r - 

B Hollow a v \i n ^ , e itz, ai. u and Thomas 

ioli.oway, M. D. Octavo of 125 pages. Cloth, $2.00 net. 

This monograph consists of an analysis of sixtv-nine cases of .V,;. o- 
not previously analyzed. The therapeutic measures sure,cal n d * ? ffecl . ,on 
which have been employed are compared, and an endeavor has 
to determine trom these analyses which procedures seem likclv mad ! 

^iblivhed August, loog 

British Medical Journal 

«* d^^mu}^ 0rmgh,y Wi,5 ‘ ** «*«« ^ «» k th. me* complete sccou* * 

Jackson on the Eye 

a if Preparing New (3d) Edition 

Evt or the 

& c “- •=' m ° 'o' 1 ”- of ‘-5 wt&SSSa 

The Medical Record, New York 

It is tmlv sn idnintblt work \r n -,, , 

■nthor * comprehensive grasp of the* wbiect Tl C V“ C “* it brara evidence of the 

■ppiy 10 this work.** ^t- Tbc ,CTm nmltom in p«rv» • » app™^,,' 

Grant on Face, Mouth, and Jaws 

SlSlSli ? 6 

’ P‘*5° nel ’ HuWished September. 1911 

Preiswerk and Warren’s Dentistry 

Atlas and Epitome of Dentistry. By Prof. G. Preiswerk, oj 
P* astl. Edited, with additions, by Georgf. W. Warren, D.D.S., Pro 
fessor of Operative Dentistry, Pennsylvania College of Dental Surgery, 
Philadelphia. With 44 lithographic plates, 152 text-cuts, and 343 pages 
of text. Cloth, 53.50 net. /// Saunters' Atlas Srrifs. Pub August. ,ooe 

Asher’s Chemistry and Toxicology 

Chemistry and Toxicology for Nurses. By Philip Asher, Ph.G.. 

M. D., I>ean and Professor of Chemistry, New Orleans College of Phar¬ 
macy. tamo of 190 pages. Cloth, 51.25 net. Published October. 1014 
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ELECTRICITY IN DISEASES OF THE NERVOUS SYSTEM 

The general problems of electroneurophysiology have been treated 
elsewhere in this work, and the general relations of electricity to ner¬ 
vous irritability have been touched upon. In limiting, therefore, 
the consideration of the use of various forms of electric action to 
diagnosis and to treatment of diseases of the nervous system, it is with 
the tacit understanding that the present chapter concerns itself with the 
most practical of issues. 

The applications of electricity in the diagnosis and treatment of 
diseases of the nervous system are increasing in number and in value 
even' year; the introduction of newer currents is constantly widening 
the field, and with each new installment of scientific journals, new 
processes are described which often find a permanent place in nervous 
therapeutics. The following pages have been prepared to present 
the present-day aspect of what has been demonstrated to be of per¬ 
manent value, as well as to endeavor to point out the merits of some of 
the more important of the later advances in the science of electro¬ 
therapeutics as applied to the disorders of the nervous system. 

The topics to be discussed will be as follows: 

(I) The use of electricity in diagnosis. 

(а) Diagnosis of disorders of peripheral nervous systems—motor 
and sensory. 

(б) Diagnosis of disorders of central nervous systems. 

(II) The use of electricity in therapeutics. 

(a) Therapeutic applications of electricity in diseases of the 
peripheral nervous system. 

(b) Therapeutic applications of electricity in diseases of the neuro¬ 
muscular apparatus—neuromuscular disorders. 

(c) 1 herapeutic applications of electricity in treatment of organic 
disease of the central nervous svstem. 

(d) I herapeutic applications of electricity in treatment of func- 
t,ona l diseases of the central nervous sj'stem. 

(III) Electric sleep and death due to electric currents. 

diagnosis of disorders of the peripheral nervous system 

Motor Reactions. -The principles of nerve stimulation and muscle 
re.ii ion have been considered elsewhere at great length. There remains 

to take up the specific applications of such teachings, particular¬ 
izing on the subject of the reactions of the neuromuscular apparatus for 
diagnostic purposes. 

* l \° 1 >G reca ^ H< * ^ iat "hen a galvanic current of sufficient strength 
i> passed through si neuromuscular arc, it causes a contraction in the 
muscular portion of the arc. or in the particular muscle if the arc in¬ 
cludes but one muscle. This contraction, as has already been seen, 
is not for the galvanic current a continuous reaction. It takes place 
only when— 

440 
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(P 1 he current enters, r., »t current closing. 

The current stops, i. c ., at current opening. 

( 3 ) 1 here is :t sudden increase in force of current. 

( 4 ) 1 here is a marked decrease in strength of current. 

(. 5 ) The direction of the current is reversed, anode to cathode- 
cathode to anode. * 

Experimentation on lower animals has permitted the laying down 

of certain laws regulating the actions of the galvanic current_ i r 

1 ’Auger’s laws, which have been discussed elsewhere in this volume! 
These laws have a limited application in human neuro-electric technics 

The laws of human normal muscle contraction then are for an intact 
nervous organization to be expressed as follows for weak, medium, and 
strong currents. 

I. CC 1 C, for weak currents (cathodal closure contraction only). 

II. CC 1 C, AC 1 C, AOC. in order of activity for medium currents. 

III. OCITct, AC 1 C, AOC, CC 1 C, for strong currents (cathodal closure 
tetanus, anodal closure contraction, etc.). 

The strength of such currents has been accurately measured by 
Stintzing and Erb and a number of students. Stintzing has examined 
most of the muscles of the body, to determine the minimum amount of 
current that will cause a cathodal closure contraction, and has con¬ 
structed tables which give the average values in the different muscles 
and nerves of the body. These tables are of great value for compara¬ 
tive purposes—-his faradic tables are of little practical value for the 
average practitioner; his galvanic tables, however, are useful, and are 
here printed. It must be remembered that great variation exists in 
different nerve-trunks to the same strength of galvanic current. Such 
variation exists for differing ages, and have been made the subject of 
special researches of a very intricate and extensive nature by numerous 
experimenters—Mann,* Westphal, Thicmsch. and others. 

STIXTZIXG’S TABLE FOR GALVANIC SCALE OF NEUROMUSCULAR 
EXCITABILITY IN MILLI AM PERES. 


Nerves. 

I Musculocutaneous. 0.05 

2 . Spinal accessory .0.10 

3 . Ulnar... 

t. Peroneal.. 

5. Median..0.30 

«• Crural .0.10 

7 . Tibi;,| . 0.40 

8 . Mental.0.50 

9. Ulnar.O.tW 

10 . Zygomatic.0.80 

II • Frontal . 0.90 

12. Radial 1.00 

13. Facial.1.00 

Method of Study for Disease of Neuromuscular Apparatus 

When either a muscle or its motor nerve or the end-plates become 
disordered in their functions, certain electric changes are apt to take 
place. These occur in both their quantitative and qualitative reaction 
U> faradic, galvanic, and special types of currents. 

' S.- Ludwig M»nn, Arch, d’electridtc m&licale, 1903, for an extensive rf»und 


Lowkic Limit 
Valce. 

UrpKK Limit 
Valce. 

Average. 

Ms. 

Ma. 

Ma. 

0 .0.i 

0.2S 

0.17 

.. . .0.10 

0.44 

0.27 

. .0.20 

0.90 

0.55 

0.20 

2.00 

1.10 


1.50 

0.90 

... .0.40 

1.70 

1.05 

_0.40 

2.50 

1 45 

_0.50 

1.40 

095 

. .0.60 

2.00 

1.60 

.0.80 

2.00 

1.40 

0.90 

2 00 

1.45 

_1.00 

2.70 

1 SO 

. . .1 .(HI 

250 

1.75 
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MKDtCAL. KI.KCTIWCITY ANI* KOKTllKN It AYS 


The qualitative changes, which arc the more readily observed, con¬ 
sist in .•» change in the formula of contraction, or a modification in some 
particular of the normal formula. 

Such variations may depend upon purely accidental modifications 
of contact, of saturation of electrodes, etc., but assuming the technic 
to 1 m' free from graver errors, these changes are dependent in large 
part on the more or less superficial seat of the nerve-fibers. Diffusion 
produces a certain amount of scattering for the deeper seated nerve- 
fibers, and thus only a part of the current registered by the galvan¬ 
ometer is utilized. Fat makes considerable variation, and, as has 
been noted, the age of the patient is of moment. This latter fact is of 
importance in determining the Erb reaction in children thought to be 
sutiering from tetanv, since very frequently much heavier currents are 
needed in infants and children. 


Further modifications depend largely upon the rate of make and 
break in an interrupted (faradic) current. Tetanus usuallv results 
il the interruptions arc over twenty a second. The introduction of 
the induction-coil, however, has caused a number of complications in 
the tests usually applied, since the discharges are usually irregular as 
to quantity and as to duration, and d’Arsonval has shown the irreat 
importance that is to be attached to the form of the wave of the electric 
impulse. 1 his has led to the introduction of mechanic forms of making 

l >re . a K- ng by I f du y i Smc u a great * r an, ount of regularity in making 
a * >icaking results than when the induction-coil is employed. Thev 

Jk Pflb ° mo l re acc,,rate mensuration. Led uc has shown 
that when the impulses have only a duration of about second 
and follow each other at the rate of 100 to the second, the™ t tv J of 
effect is produced. Thus Leducs table is of interest in this connection:* 


Dchation or 

Sboonoa. 

0 00001 
0.00010 
o.ootrio 

0.00030 
0.00040 
O.()00.'>() 
0.00000 
0.00070 
0.00000 
o.ooioo 
0.00200 
0.00300 
o.ooioo 
0 00300 

o.oouoo 

0.00700 

o.oosoo 

0.00900 


^ M, * Hcoci*rn to PitonrcE 
jlimi’UN CONTH*<TIOM. 
Volts. 

22.0 

15.0 

13.5 
12.0 

11.5 

10.5 

9.5 
9.0 

8.5 
7.0 

7.5 
8.0 
85 
9.0 
95 

10.0 

11.0 

12.0 


Ledums Jh at has C ?7 , r l by tbe introduction of 

muscular Emi-iiirtm !« • an,ount of degeneration in the neuro- 

478 ) IIoniK subject to more accurate mensuration (see p 

that IL ORELS’ h £ vc h «* "> on the ermle oxpr^ion 

I • nt. ii\ means of the Ledur apparatus an estima- 

1 Arch. d’Elec. Med., September 15, 19Q3. 
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lion of the extent of disease in the neuromuw utnr mechanism nmv he 
secured. r 09 

In lestmg the muscular apparatus, a knowledge of the motor noim* 
is desirable if the reaction of the adjacent or subjacent muscles i* to 
be determined. Such points represent the sites at which maximum 
effects may be obtained with minimum currents. These are usually 
the points of direct ingress of the motor nerve into the muscle mass f n 
the case of superficial muscles, particularly in lean individuals, thev 
are sharply delimited; but in fat subjects, ami for deeper muscles, dif¬ 
fusion tends to confuse the picture, often very materially. They are 
illustrated in Plates 1 -8. 



Fig. 200.— Treatment by Rulvnnic or fnriulic or rhythmic current*. A minllcr active elcc- 

ttuiif b used in cleftrodijiinio^bv. 

Modes of Testing.— The horizontal position is generally advisable, 
with as complete relaxation as possible. In some patients the sitting 
position is equally convenient. The indifferent electronic, prefers > \ 
goo<l sized, is thoroughly moistened and placed upon the spine, cither 
at its upjx-r or lower part, depending largely upon the region to tie 
tested. This electrode should be applied firmly to the skin, and held 
in place either by the weight of the body, the hmul. or a bandage. ( 
exploring elec trode, provided with make and break mechanism, is then 
placed over the motor points, and a systematic examination earned 
out in accordance with tint needs of the patient (Fig- 290 ). 

A much more accurate method is that employed by the author, and, 
80 far as he knows, is original with him. 
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MKDICAL ELECTRICITY AND KONTOEN IlAYS 


Tho indifferent electrode in preferably made of block tin inch 
thick, and 2 by 3 inches in area. For thw I have slip-cover* made of 

b^The part 1 of the bodv on which the indifferent electrode is to be 
placed should Ik* thoroughly washed, using tincture of green soap. 
The slip-cover is thoroughly wet in a solution of bicarbonate of soda, 
consisting of 1 dram of bicarbonate to 4 ounces of water. 

The exploring electrode, :is shown at B, Fig. 297 , consists of a 
circular disk made of pure block tin, and having a groove around it so 
that it can be easily covered with a piece of chamois. This chamois 
is to be thoroughly wet in the bicarbonate of soda solution. The area 
to be explored should be thoroughly cleaned, using the usual green wap 
tincture. This is to remove any fatty material which would offer a 
high resistance. 

In place of the usual intermpting handle. Fig. 297 , C, I use a combi¬ 
nation elect rode. B is screwed into the handle, E. Inside of this 
handle is a compression spring. The central metal rod F has the upper 





part graduated, so as to indicate the amount of pressure with which 
the electrode B is held in contact with the skin. As a rule, using an 
electrode * inch in diameter, a pressure of 14 pounds is sufficient. 

" c,rc ^ this holder is placed a separate interrupting handle 
si own i\ ig. 297, 1). This is held in the left hand of the operator, so 
mt 118 l " e exploring electrwlo is moved from one place to another, the 
pressure used to make and break the circuit in I) will not affect the 
contact pressure between the electrode and the patient. This is a most 
important point, as tho resistance will vary according to the pressure. 

, 8 } s ,,,o r e Particularly so when a sponge electrode is used in place of 
tne chamois-covered metal electrode above describe!. 

nvestigators with large experience advise the beginning of an 
examination by means of the faradic current. In this manner it is held 
iat polarization is prevented. Furthermore, if no alteration in fa¬ 
radic excitability is obtained by minimum currents, it usually follows 
that there are few changes to the galvanic current. In beginning the 
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tolling it is advisable that the exploring electrode lx. connected with the 
negative pule of the secondary current. The strength of the current 
is gradually increased until the beginning of excitation is reached and 
the number of mill,meters that the secondary coven, the priman 1 
noted. A comparison of the two sides of the body is always advlahle 
in earning out tests with the faradic current, since accurate methods 
of measurement are not usually available apart from a physiologic 
laboratory. .Mintzing has given tables for the faradic current as follow* 
the figures referring to his own coil: 


FARADIC EXCITABILITY OF NERVES.— {StinUbig.) 


1 . Spinal accessory. 

2. Musculocutaneous 

3. Mental. 

4. IHnar I.... 

5 . I'lnar II. 

6 . Frontal.__ 

7. Zvgomatic. 

S. Median. 

9. Peroneal. 

10 . Crural.. 

11. Tibial. 

12. Radial. 

13. Facial. 


BoCXDAKIE*. 

U pprr. bavrr. 

(M.llimotrr. lirtvsi^n the 
pnm«ry »n<i eecoodarj- 
rail*.) 


145 

130 

145 

125 

140 

125 

140 

120 

130 

107 

137 

120 

135 

115 

135 

110 

127 

103 

120 

103 

120 

95 

120 

90 

132 

110 


In testing with the galvanic current, wc follow out the same pro¬ 
cedure, first obtaining the minimum reaction, and then ascertaining 
if the force of muscular contraction follows out the law of progression, 
CCC>ACC>AOC>COC (cathodal closure contraction is greater than 

anodal closure contraction, etc.). . . , 

The strength of the current necessary to produce a reaction is then 
road off on the milliamperemeter. Thus a record of a radial ncr\e nia\ 
read as follows: 

CCC = 2.0 inn. 

AtX* = 3-0 ma. 

AOC = 4.5 ma. 

COC - 5.0 ma. 

(Minimal cathodal closure contraction <xf.UTS with 2 ' ma., 

We have seen that variations in contraction ixjth. Thus, 

may exist as to the quantity, as to the q : , ^ jr or 

increase, diminution, or abolition of cum rnc < .rvchnin-poiaon- 

examplc, an increase in contractility is o. to ‘ u hich attention 
mg. in hysteria, in tetany, and other ^^j^-^ coniparison 
will Ik* called later. Such an increase us many 

with the tables. A decrease in nerve e . x J* n ‘ l>l1 ,• ,: tion mav i*? present 
eas<** of neuritis, in poliomyelitis, etc., whfle an abolition ma> P 

in the same affections. . . . - t » f orm 0 f eontrac- 

Qualitative variations cowwt m vana s galvanic formula, 

tion, such as slowness, and variation tr >m . P t 


















MEDICAL KLKCTHK ITV AND MliVTOEN KAYE 


A complex reaction, both ax to slowness and variation from the typic 
formula, constitutes the well-known reaction of drgmrrnium. 

Reaction of Degeneration. This may be recognized as existing 
in several degrei-s which have been arbitrarily named slight, medium, 
and severe. 

Anomalies of Fa radio Excitahilihj. —These may be discussed before 
the main subject of the reaction of degeneration syndrome is con¬ 
sidered. They consist, in the main, of hypcrcxcitnbility and furndic 
loss, or the phenomenon of exhaustion. 

Faradic hypcrexcitabilityis found in conditions in which muscular 
rigidity i< usually accompanied by an increase in tendon excitability, 
such as is seen in tetany, in tetanus, in many of the occupation neuroses 
(writer’s cramp, telegrapher’s cramp, violinist's cramp), in paralytic 
posthemiplegic states. l>oth of recent and of remote origin, and in those 
eases in which irregular involvement of the pyramidal tracts (post¬ 
hemiplegic chorea, posthemiplegic athetosis, posthemiplegic pseudo¬ 
paralysis agitans) takes place. 

Faradic exhaustion is a constant symptom in many myopathies, in 
man\ tabetics, in myasthenias, in Thomsen’s disease, and. in a number 
of conditions which show reaction of degeneration. 

Anomalies of Galvanic Contract ibil it if .—Galvanic hyperexcitabilitv 
hn> l»een spoken of. In addition to the disorders mentioned it is a 
lre^uent accompaniment of conditions in which mechanic’ hvper- 
excitability is also present, in multiple sclerosis, in spastic paraplegic 
states. Galvanic lass is a constant accompaniment of the terminal 
stages of neuromuscular degeneration. 

Galvanic Inversion.—Rich's Formula .—In some instances the phy¬ 
siologic order of CCX:>ACC>AOC>COC mav be partially inverted to 
read ACCXX'O AOC>COC; or when ACC>CCC>COC>AOC occurs, 
a total inversion has taken place. In some instances the formula des¬ 
cribed bv Rich is present, as follows: CCC>ACC>AOC>COC. These 
inversions are all varieties of the reaction of degeneration, and their 
presence w an indication of a degeneration occurring in the lower motor 
neuron, either m the ganglion-cells of the anterior columns of the cord 
or oft he nerve-fibers passing from these cells to the muscle. It Is absent 
m affections of the primary motor neuron system per sc. If the re¬ 
searches of Iotyko are correct, the reaction of degeneration mav be in- 
erpreted as a failure in the striated elements of the muscles to react, 
with a persistence of sarcoplasmic irritability. 

iAnujxtudinal Reaction. —This special application, first referred to 
RcntKk, occurs in those muscles which show the reaction of degenera¬ 
tion. In such muscles the contraction is more readily brought about 
when the testing electrode is applied at the distal end of the muscle, 
r.it ier than when the application Is made to the motor point, which 
latter has, as Doumer has termed it, lost its importance. The im¬ 
portance of the longitudinal reaction, which is great, is that it is a 
more delicate test, and that in old, long-standing cases, in which the 
nerve paralysis is marked, as in chronic neuritis, old poliomyelitis, etc., 
contractions may be brought out though they fail when the electrode 
j* applied to the motor point. In certain cases of sluggish reaction the 
longit udinal reaction test should be employed to settle a doubt as to the 
presence of reaction of degeneration. Thus, if a stronger and slower 
contraction takes place with the electrode at the distal end of the muscle 
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than when placed over th« 

positively shown. u or P° u,t » reaction of degeneration is 

In practical work on electric 

contradictory results have been ohn.in!& * n ^ n .' b S r of anomalous and 
■ lw «?“"> nutywl „f rof«"ion t f ; ^ '■ “ «"™ tlu.1 

restating. At the present time newer , m need of nc * 

bv the use of Led tie's new coniraut«h i 1 u ’ w . 1,cb lmvt ‘ come about 
an* certainly destined to lT7 £ codified, but they 

ready alluded to the fact that more ^ I ) |’ ar,1< *d use. \\ c have ai- 
sible by this form of apparatus and ! M UI1,, ‘ determinations are pos- 
in* - Vo tlw minitliaj ~,»t. 

cular contractions, and as to the critical fr lo mak ®.visible tnus- 

rupted cuiTrnt causes a n.u«lc frW|UCnCy <“ " h ' ch « &»er- 

Development of Reaction of Dcaeneraii*„ Tk;„ . 

a ...ore or less regular course of devclopmem. loth ^regards fhe 

of events. Both of these" 

he\cnt> ol the lesion. Following the complete section of a nerve- 

!r U lit) th farfi; USUa i V * f lort .P eriod of “creased irritability in the nerve 
to both faradie and galvanic currents. This may persist for a few 

d:ns three 01 four—and is then followed by the period of diminution 
the decline reaching the normal about the fifth or sixth day, and then 
rapidly sinking below so that about the tenth day the nervous irrita¬ 
bility has completely disappeared. 

The course met with in the muscles is somewhat modified. Faradie 
excitability seems to diminish from the verv onset, and has disappeared 
entirely in about a week or ten days, while the reaction to galvanic 
(urrents, which has steadily decreased for about a week, then under¬ 
goes a more or less abrupt reversal, and an increase in excitability 
with sluggish contractions takes place, mechanic irritability of the 
nniscle appears, and ACCXX’C appears in many instances. Rich’s 
inverse formula begins to appear, and this may persist for some time 
even for weeks. Later, diminution, going on to abolition, takes 
place. 

Sherrington, in his Erasmus Wilson lectures. 1 has gone over this 
point in his cases of nerve section, and has found that the muscles 
involved cease to respond to the faradie current in from four to seven 
days, and that, even with the galvanic current, there may be loss of 
excitability about the tenth day. The appearance of sluggish muscular 
contraction on the reversal of polarity takes place about the same time. 

In the final stages of degeneration the galvanic excitability dimin¬ 
ishes. The AOO first disappears entirely, and is soon followed by the 
loss of the COC and the OCC, the ACC persisting the longest. The 
longitudinal reaction may still be pronounced, even after the complete 
disappearance of the ACC. The longitudinal reaction finally disappears. 

his h; iS been graphically shown bv Guillerninot (p. 3 IS, English trans¬ 
lation). 

Myotonic Reaction.—' This is a special type of electric and mechanic 
reaction, which was first described bv Erb as characteristic of patients 
Buffering from Thomsen's disease, or myotonia congenita. In these 
patients the excitability of the nerves to faradie and galvanic electricity 
* a practically normal, as is mechanic excitability as well, but there is a 

1 Lancet, March, UHJ6- 
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distinct increase of the muscular excitability to these forms of stimula¬ 
tion. Testing with the galvanic current shows that the muscles react 
onlv with the closure contractions, the ACC = CCC. The tonic, slow, 
and prolonged nature of the contractions is pathognomonic. When 
stimulated by the faradic current the muscles respond normally 
to minimal contractions, but on increasing the strength of the current, 
the reaction becomes markedly prolonged, persisting for a number 
of seconds after complete removal of the current. This period of dura¬ 
tion tetanus, as it has boon termed, to both interrupted and continuous 
currents, is very characteristic. 

Myasthenic. Rear!inn.— Another type of muscular reaction is observed 
in the same kind of patients, and in a number of conditions closely 
allanl to the neuromuscular affection known as myasthenia gravis. 
This reaction consists in the great fatigability of muscle when exposed 
to the tetanizing action of a persisting faradic current. It differs 
from the normal physiologic curve by the very rapid onset of the 
fatigue drop. At the same time the muscular reaction does not depart 
from the ordinary type on exposure to the single shock of the direct 
current, notwithstanding the presence of tetanic fatigue. 

Neurotonic Reaction .— 1 The exact significance of this reaction is 
unknown. It consists in the tonic persistence of contraction after 
cessation of the current, whether it be faradic or galvanic. Further, 
there is an exaggeration of the anodal response, made evident by the 
early appearance of AOC and ACC tetanus. 

Reactions in Lesions of $Spinal Nerve Centers .—Not only does the 
investigation of the muscle at the site of its motor points offer con¬ 
siderable information concerning the condition of the nerve-supply of 
the respective muscles, but it not infrequently happens that an entire 
group of muscles is affected by the loss or reduction of function, and a 
careful study of a reaction ol these groups will lead to a differential 
diagnosis between the affection of the peripheral distribution as con¬ 
trasted with a lesion of the motor centers in the spinal cord. Thus 
it is well known that electric testing of groups of the muscles of the hand 
will enable one to differentiate between a lesion of the trunk of the 
median nerve and a lesion of the first dorsal segment in the spinal 
cord. As has been well pointed out bv many authors, in the latter 
case the whole of the thenar and hypothenar eminences will lx? in- 
\ol\ed, as well as all the interossei and lumbricales, whereas if the 
esion is confined to the trunk of the median nerve, then the hypothenar, 
the interossei, the two inner lumbricales, the abductor pollicis, and the 
umc-r half of the short flexor will escape, since all these receive fibers 
rom the ulnar nerve. It, therefore, becomes a matter of considerable 
importance m the differential diagnosis of peripheral lesions due to 
neuritic process, from central lesions due to myelitic process, to bear 
ln ‘i lln vv,M 8r K rnenta I distribution of the motor centers in the spinal 
cord. \\ hue most of these facts are commonplaces for the neurolo- 
F. » an d have been very carefully investigated by followers of this 
nu ‘dicine, it is essential, in the electric study of the diseased 
in' miri l^^ aratUS ’ ***** l * ie Ina ‘ n ^ lct3 of spinal cord segments be borne 

Hie following table, taken from Starr, shows the muscles repre- 
sent(-«l in the group of cells in the various segments of the spinal 
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tl ill C*«- IV. CMvicjtu V.Chticu. VI. Crrtical- VII. Ccavi- VIII. Cm. 
‘ vtriL. c*«- ticu. 


t»i»pkniieni. 

Strrm’«UA»- 

told 

Tr»twtim- 

Scalrnu*. 


Diaphragm. 

I JTV. Rtl*. 

mp 

Rhomboid 
Supra- and 
infm*pin. 

I Vlt.-id. 

Supin long. 
Ricrp*. 


Rhomboid. 
Supra- and 
mfrmspin. 
Ddloia. 
Supin. Ions. 
Bic*p*. 

Supin brrv. 
Srrratu* 
fiu* 

P«l. IrUv.). 

Tern minor. 


Diwp*. 

Scrrmtun 


Poet, lelar.). 
Pronator*. 
Tricnp*. 
Braeh. ant. 

I>3ns cstns- 
*or* of 

*rri*t. 


Pronator*. 

Triceps. 

Braeh. ant. 

Lone flex¬ 
or* of 
«rri*t and 
finsers. 


I-on* flex¬ 
or* of 
wrixt and 
finrrr*. 

Extenoorol 

thumb. 


botstL 


Second to 
twelfth 
dorsal. 

Muscle* of 
back and 
abdomen. 


First dor¬ 
sal. 

Extensor of 
thumb. 

Int rin*ir 
muscle* of 
hands. 


I. LrWBAR. 

Quadr. lumb. 

OblujUI. 

Tran.*ver*ah*. 

Psoas. 

lUacus. 


II. Lcmbar. III. Lcubar. IV. Lvmbar. V. Lrwaxa. 


Psoas. 

Iliaeus. 

Sartorius. 

Quad. ext. cruri*. Quad. ext. cruris. 

Obturator. Obturator. 

Adductor*. Abductor*. 

Glutei. Glutei. 

Bicep* fetnoris. 

Setmtend. 

Popliteu*. 


I. Sacral. 

B Ml (MMT. 
Semimemb. 
Ext. Ions. di|t. 
Oast roe. 

Til*alt* poet. 


II. Sacral. 


Gastroc. 

Tibialis po»t. 

Peronei. 

Intrinsic muscle* of 
fool. 


III. Sacral. 


Paeotiai 
I rrOfifl. 

Intrinsic muscles of 
foot. 


IV. and V. Sacrau 


Sphincter ani et 
v«sicar. 

Pcnneai muscles. 


Reaction of Sensory Nerves.—Just as the reaction of the neuro¬ 
muscular apparatus to electric stimulation is evidenced by muscular 
contraction, so the reaction of the sensory neurons is made known by 
sensations. In practical work, since mixed nerves are usually in- 
\ol\od, the two sets of phenomena are constantly present. As is 
the case with muscular phenomena, so with the sensory symptoms, 
ccr^im variations in health and disease are known. These sensations 
an* thought to he largely dependent upon chemic changes, and hence 
ie\ are usually more apparent at the more definitely chemic terminal of 
ie electnc apparatus—the cathode. They van* according to the 
« i.-tractor of the electrode used, being more distinct with the smaller 
r,H r i reason . °f the condensation of current, also with the 
ur»* of the electric force employed. Thus the sensation accom- 
p.m\ini: the use of the mild galvanic current is usually described as 
• i-i ol turning, while that of creeping or prickling more nearly deserilves 
e nor " ,jU sensations induced by the nnld faradic current. ' A further 
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variation exists if different solutions for contact arc applied, due to 
the dissociation of different ions. 1 

Thus, if ordinary salt solution be employed, the sensations are 
more active at the anode, since the dissociated sodium ions enter at 
that pole; while if sodium carbonate be used, the CO, ions entering -it 
the cathode cause a greater amount of sensation at that pole. The 
contact, whether complete or partial, also alters the sensation some, 
what, perfect contacts being usually much less painful than imperfect 
ones. Alterations in the rapidity of interruption make a great differ¬ 
ence in the sensations produced on the skin. Single shocks an; often 
extremely painful, even apart from the muscular effects produced 
When the interruptions commence to be more rapid than fiftv to the 
second, the sensations cease to be individualized, fusion takes place 
and with still more rapid interruptions a pleasant, smooth glow mav be 
alone experienced, or with more rapid interruptions numbness or 
anesthesia may be produced. Leduc’s currents for local anesthesia 
are particularly pleasant in application. 

Protopathic and Epicritic Sensibility.—An extremely important 
if not epoch-making, research of Head- has opened up an entirely new 
and wide held for investigation with reference to the electric excitability 
0 the sensory nerves, and has enriched clinical neurology with a new 
classification of sensory nerves heretofore unrecognized. ' Thus he has 
described two sets which he has termed the epicritic and the protoDathic 
sensory systems. These show marked differences in their response to 
electric stimulation, and our present accounts of sensory nerve phys¬ 
iology with reference to electric stimulation will receive an entirely 
new senes of interpretations. y 

Head’s views concerning these two sets of sensory nerves may 
be brief!\ summarized as follows: Ordinary sensations of touch are 
“K primary but consist of at least two forms of sensibility. 

initinn ! ter T d by h,tn protopathic and epicritic, and which 

w- IP ^endont. U pon two distinct systems of fibers. He 

v\as let! to this differentiation by a large series of studies on peripheral 
nene injuries, and subjected his findings to an exceedingly critical 
control by operating upon a cutaneous nerve of his own arin. The 

rr° f < J c £ CI ? oratlo !| regeneration were carefully studied, and 
t u modifications m sensibility and electric reaction made «he basis of an 
elaborate monograph. As proto jMithic sensibility he describes that form 
Of sensibility which can produce changes in consciousness, but which 
is incapable of causing a quantitative change apart from the area studied, 
l he position of a point stimulated can he ajipreciated. and each stimulus 
causes a widespread radiating sensation, not infrequently referred to 
parts at a distance. The return of protopathic sensibility to a part, 
after its loss, brings a cessation of all those destructive changes in 
nutrition that occur in parts whore the skin is insensitive, f leers 
cease to form, and sores heal as readily as on the healthv skin, although 
the parts remain insensitive to all higher forms of stimulation such as 
light touch. 

After an affected pnrt has remained for a variable ]K*riod in this 
condition, it begins to become sensitive to light touch, and degrees of 

1 Sty 8*ochex, l.a tbeorie ties inn< on clectricite incdicalc, Nan ten, 1902; Loduc, 
Ionization llsficilrn, Monoj'r.iphira M«'.licnl<*s, 1907. 

• Btaio. 1905. vxx- alao lit» previous and »uhM*4|iu.*ut paper*. 
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tcmporntwre which produce the sensations called warm and cool on the 
normal skin are again distinguished correctly one from another. With 
the gradual return of sensation it again becomes possible to discriminate 
two points touching the skin at distances more nearly normal, and the 
widespread radiation, so characteristic of the first stage of recovery 
after the severance of a peripheral sensory nerve, ceases, and is replaced 
[>v an increasing accuracy of localization. It is for this form of sensation 
that Head has proposed the term epicritic. 

Head comes to the general conclusion that the sensory mechanism 
consists of three systems: (I) Deep sensibility, capable of answering 
to pressure and to the movements of parts, and even capable of producing 
pain under the influence of excessive pressure, or when a joint is injured. 
The fibers subserving this form of sensation run mainly with the motor 
nerves, and are not destroyed by division of all the sensory nerves of the 
skin. 

(II) Protopathic sensibility, capable of responding to painful cutan¬ 
eous stimuli and to the extremes of heat and cold. Thus is the great 
reflex system, producing a rapid, widely diffused response, unaccom¬ 
panied by any definite appreciation of the locality of the spot stimu¬ 
lated. 

(III) Epicritic sensibility—by which we gain the power of cutaneous 
localization, of the discrimination of two points, and of the finer grades 
of temperature called cool and warm. 

With reference to their distribution, the entire body, without and 
within, is supplied by the protopathic system. The fibers of this sys¬ 
tem in the skin may be spoken of as somatic, those of the internal 
organs as visceral, protopathic fibers. Thus one should speak no 
longer of the afferent sympathetic system, but of the protopathic supply 
of the internal organs. 

Another set of fibers peculiarly associated with impulses of move¬ 
ment. and of pressure exist in connection with the Paccinian organs. 
In the body and limbs an analogous system is found, peculiarly liable 
to pressure, to the localization of movement, and to the appreciation 
of position. The fibers in this system run in conjunction with the motor 
nerves. 

In addition to these two systems, which are distributed to all parts 
of the body within and without, the surface of the body only is supplied 
by a third—the epicritic system. This endows the skin with sensuulit} 
to light touch. To the impulses conducted by this system is due t e 
power of localizing the position of cutaneous stimuli, of discerning e 
doubleness of two points, and of discriminating between mmor degrees 
of heat and cold, and other special attributes of sensation, the *° 
of this system are more easily injured, and regenerate more - 
than those of the protopathic system. They are evidently more niff . 
developed, ami approach more nearly to the motor fibers which supp. 
voluntary muscles in the time required for their regeneration. . 

There Is a distinct difference in these two systems to electric Stimula¬ 
tion, especially to interrupted currents. Protopat Inc sensibility does n< 
seem to Ih> affected by such currents whose duration is less than - - 

of a second, and consequently current waves having that duration or 
produce a stimulation which is more or Iojw devoid oi paintul imp - 
sinus as the duration of the impulse decreases, though they are still 
quite distinctly as a sensation through the agency of the epicritic n 
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Sensor;/ Nerrr Reactions.- -These may bo determined for the galvanic 
current by means of n wire brush attached to the cathode. The anode 
usually a wet sponge, being placet! in the ham! or on the sternum! 
The quantity of current which is regulated by a rheostat in series or by 
a shunt gives the figures for minimal pain reaction. The varying de¬ 
grees of skin resistance render this method irregular as to results. 

Testing by the faradic current is done by the examining electrode 
and the strength determined by the movement of the secondary coii 
on the primary. The amount of separation of the coils affords a 
measure of the strength of the current necessary to produce minimal 
sensations. 

Erb’s tabic of normal faradic excitability is given as follows: 


Pi-acb or Examination. 

k - . 

Neck. . 

Arm 

Forearm. .. . 

Dorsum of hand. 

Tip of finger. 

Abdomen. . .. 

Leg. 

Dorsum of foot.. 

Sole of foot. 


Kne»T Sensation ■ 
Sr.i-AimiDN or Coil*. 

200-220 nun. 

...180-220 “ 

.. . 200 mm. 

...190 “ 

...175 “ 

...125 “ 

...190 “ 

...170 “ 

...175 “ 

...110 “ 


, Masked Pais— 
Separation or Coils. 

120 mm. 

120 “ 

120 " 

115 “ 

110 “ 

90 “ 

120 “ 

no ** 

110 “ 

SO “ 


Modifications in the Effect of Faradic Current.—Muscular contrac¬ 
tion is chiefly produced by the use of a faradic coil with coarse wire or 
one with a small length of secondary wire, perhaps 1500 feet. It is not 
produced at all, or not to the same extent, if a coil with fine wire or 
one with a great length of secondary wire, say S 000 feet, is used. Slow 
Mbrations iavor muscular contraction and the most rapid interruptions 
aid m preventing it. Faradic currents from a coil with fine wire and 
extremely rapid interruptions have an effect upon the nerve which is 
very beneficial in neuralgia and neuritis. 

A faradic current of a quality to produce muscular contraction may 
have its strength regulated by motion of the seeondarv coil upon a sort 
oi sledge. When the secondary coil is very far from the primary coil 
the current may be so weak as not to cause contraction. 

bensory perception follows a law comparable to the law of muscular 
irritability so far as the epieritie sensations are concerned. To galvanic 
currents the firct sensation is noted, acconling to Bordicr’s researches, 
as follows: CC 1 S, AnCS, AnOS, COS. 

Segmental Distribution of Sensory Nerves.—The researches of 
Jtair, Kochcr, 1 hoburn, and, more recently, of Head and Sherrington 
i.i . M lv, *d to bring out a series of facts concerning the relationship 
o the segmental distribution of the sensory nervous svsteni. Each 
segment of the spinal cord has a more or less regular segmental repre¬ 
sentation in the periphery. Electric testing for distribution of sensa- 
i'»n fias not advanced, so far as practical clinical purposes are concerned, 
to t he same degree as motor tests, but a careful study of these segmental 
areas m the skin affords n very important means of diagnosis of both 
peripheral and central lesions. The spinal segmental distribution of the 
sensory nerve amis do not at all coincide with the peripheral distribu¬ 
tion of the sensory nerves. (Sec Figs. 2 <JS, 299 , 300 , and Plato 0 .) 
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* mkXu**S SSS?. f nl »p«w 

is of little known practical value. The sensation of^hr ° r 'r T™ 

j*SSi ofwn Riv ;"'»- 

Optical stimulation results in a sensation of a flash of light Ac¬ 
cording to the direction of the current, certain differences have been 
observed, but marked individual variation undoubtedly exist* Cath 



Fijc- 298.—Cutaneous distribution of nerve* (after Flower). 


LmtUmJ 1 V. 

T*ir — 1 V. 

Null Mi^tul c r. 

Uvea* utanUM C r. 


k|n«\«tollV. 


I V 




odal closure is thought to give a reddish flash, and anodal closure a > uis 
tinge. Bremer has constructed special formulas for the reactions 
optic-nerve stimulation. OC and AO over the closed eye, u ’ > ' 

cause perception of a light central disk, surrounded bv a narrow a 
zone. CO and AC cause a weaker perception in an inverse omcr 
Klectric stimulation of the eye with strong currents is not "> _ 

special dangers, blindness, presumably from retinal hemorrhage, h^mp 
been reports! by u number of observers from Duchenne s t 
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present. From n diagnostic standpoint optical electric testing hua 
given few definite results. 

Auditory stimulation requires strong currents and results in per¬ 
ception of sounds, as of whistling, blowing or buzzing, being most 
pronounced to CC, less so to AO; ACl and CO give no results in health 
Many individuals give no reactions whatever, in pathologic states' 
particularly in perforation, the reaction is usually more pronounced' 



Fte. 299.—Cutaneous distribution of nerves (after Flower). 

i^Tnn lUtin *? \ dl8tlnC i h ypew»t!»esia of the auditoiy nerve In so 

AC1 and C0 ’ "y 2" ~ 

of the Ifon, Sift hn-* V i CXcital ? iH 1 t y nmv hc encountered, and an inversi 

wha J know T • m ra " ? of inexact significance, a 

\ 1.1 is known as a paradoxic reaction is known in which the oDDoai 

ear reacts, while that to which the electrode is applied does not r<Li£n 
or only feebly. \ oltaic vertigo is described ou page 387. 
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(,ns!ntoru perception may lie aroused by electric stimulation both 
." u , n | on<?Ue “ stimulated anti when 1 hr electrodes are applied to the 
bark of the nerk. One of tho author’s patients always not«*d n metal¬ 
lic taste when electrodes were applied to the forehead and epigastrium. 


Fig. .'MX). -Cutaneous arras related to the spinal-cord segments* (,Starr). 

Stimulation by the anode causes an acid metallic taste; by the cath¬ 
ode, an alkaline bitter taste. Such gustatory sensations may be 
aroused by minimal currents and may be subject to loss. 

DISEASE OF THE PERIPHERAL SENSORY NERVES 

Anesthesia is best treated by a faradic brush electrode. 

DIAGNOSIS AND TREATMENT OF DISEASES OF PERIPHERAL MOTOR NERVES 

AND MOTOR CENTERS 

For purposes of convenience central and peripheral hsions t'ill be 
discussed together in the following pages. 

Palsies of Cranial Nerves 

The important motor cranial nerves affected peripheniny ari^^ho 
facial, hypoglossal, and spinal accessory, i he ocular must lea arc 
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often involved centrally, although following many toxemia* the per¬ 
ipheral distributions of the third, fourth, or sixth may l»e affected. 

Ocular Muscles.— There arc many difficulties surrounding the 
investigation of the eye muscles. The sensitiveness of the conjunctiva 
and cornea, the delicacy of the retina, and the deep seat of the eyeball 
Itself all make the study of the ocular palsies difficult and exasperating. 
The intricacy of the innervation plays an important part as well. It 
is convenient to consider the third, fourth, and sixth nerves together, 
since they are so closely allied in their functions. The third nerve has 
the widest distribution, supplying all the external muscles of the eye 
save the superior oblique, which is supplied by the fourth, and the 
external rectus, which is supplied by the sixth nerve. The voluntary 
part of the levator palpebne superior is also supplied by the third; 
the involuntary part, by the cervical sympathetic nerves. The third 
nerve also goes to the interior of the eye. supplying, through the ciliary 
ganglion, the ciliary muscle and the sphincter pupillae. The ciliary 
ganglion is at present considered by a number of scholars to be the 
peripheral motor nucleus for the sphincter pupillae. 

Complete paralysis of the third nerve gives ptosis, external strabis¬ 
mus. inability of the globe to move upward, straight down, or decidedly 
inward. The pupil is dilated and docs not contract on exposure to light. 
Complete paralysis is rare. Hysteric paralysis is not unusual, but so"'far 
as the ptosis is concerned, is usually differentiated from organic paral¬ 
ysis by the absence of an overacting levator of the other side. 

Electric tests are unavailing in determining the peripheral or central 
character of a third-nerve paralysis, although the longitudinal reaction 
has been obtained in levator palpebne paralysis. 

In nuclear lesions it is important to bear in mind that the orbicularis 
oculi is also involved. Transient, ocular palsies, such as occur in oph¬ 
thalmic migraine, should not be confounded with true ocular palsies. 

ourth-nerve paralysis causes a characteristic diplopia, which Is not 
capable ol electric analysis. 

Sixth-nerve paralysis —paralysis of the external rectus—causes a 
characteristic and isolated internal squint. 

Therapy. These ocular palsies may be treated by electric stimula- 
aJ 1 ’ >U J ^ cannot be said that the treatment is always satisfactory, 
u ' , a Tei thorough antisyphilitic and antirheumatic treatments 
tripitv CC p> !y carried out is one warranted in trying clcc- 

P l^ t i , '* n ln hysteric ptosis one is not warranted in abusing the 
♦ ; on , rtatment lor fear of excess of suggestion. Electric stimula- 
t : on . J lc le vator palpebne is at times useful. Such electric stimula- 
hv ■» ,y Evcrt hain and Salomonson should be done 

su p ra-orbha 1 * a rc h°^ C &Pphed about * ir,ch undcr the hi S bcst part of the 

triJv^ a T th r d f ? Uow £ fo . T treatment of the ocular palsies bv elec- 
bcin * , f. ’■‘ I a PPhcation of the cathode to the eyelid, the anode 

££*£ . : s C naP ° 01 the ncok - Th « be used as a 

? mal1 sponges may l>e employed. 

•it iH, "" faradization with one electrode applied to the cvelid 

U nv;: ,,1 ' ,n ; ,f ,he »»d ither 

elect r,Klc at the nape of the neck gives successful results.* 

1905 . linl,ry ' bulletin olliciel dc la Soeicte Franpuae d’dcctrotberapie, p. 135 , 












457 


Facial Nerve. I Ins nerve is more frequently subject to disensc 
than any other cranial uerve. J «.« uiseimc 

The lesion itself mav be treated by bilateral stimulation with 
plvanic currents. An electrode about 2 cm. (J inch) in diameter 
w plac«l m each aunculomaatoid fossa, the negative electrode being 
on the affected side. A current of 0 or 8 ma. is allowed to flow for five 
minutes. 

Electricity may be used to maintain the nutrition of the paralysed 
facial muscles and hasten the return of power. 

In cases in which faradic excitability is present the pnralvzed 
muscles may be exercised by faradic currents and a trophic effect 
upon them may be secured by galvanic currents. One of the l*est ap¬ 
plications is the de NVattevillo. or galvanofaradic current, rhythmic¬ 
ally varied in intensity and direction by the rhythmic rheostat and 
pole-changer or some similar apparatus. The galvanic current has a 
maximum intensity of 5 or G ma. and the faradic eoil has coarse wire 
and slow interruptions and a strength of current sufficient to cause 
contraction of the facial muscles. One electrode is held in the hand, 
and the other is applied for about a minute to the motor point of each 
of the paralyzed muscles. In the absence of special apparatus the 
galvanic and faradic currents may be applied separately. Stimulation 
by isolated induction shocks or by condenser discharges are more valu¬ 
able in treating the muscles of the face than those elsewhere. These 
muscles arc short, and do not have the inertia of a considerable weight 
to overcome. The abrupt contraction produced by the applications 
is not, therefore, so undesirable as it is elsewhere. 

Isolated induction shocks cause contractions which are much more 
sudden in onset and subsidence and much briefer in duration than 
physiologic contractions. They are not generally desirable in electro- 
mechanotherapy, but perhaps are all right for exercising the small 
muscles of the face which normally do not have much resistance to >e 
overcome by their cont raction. 

Paralysis of the entire innervation of the seventh nerve is not com¬ 
mon. save in central lesions: paralyses of separate branches arc \cn 
frequent. 11 is a highly complex nerve, and is probablv not a pure motor 
nerve, but has a sensorv root as well, probably, as Hunt f ’ 
in the geniculate ganglion. The typic involvements of the facial nene 
take place—(1) Outside of the stylomastoid foramen. f 

paralysis; (2) within the Fallopian canal; (3) . ns 

from the pons and the geniculate ganglion, and (!) "> » tumors 

( 1 ) In licWs palsy, due to refrigeration, to ^'^V^^Jthe 
there is complete palsy of the muscles of tin coricsp . , - down, 

face to both voluntary and emotional imposes l On 
if an attempt is made to shut the eye. there is cm levator pal- 

the eyelid on the paralyzed side, owing to the un j p — t hc eonjunc- 
pebrae. The face is flattened out and loses .i y| lC evclids 

tiva Incomes reddened, and the, eye bnma with teaw 

can be closed practically only during sleep, w •' 1 cheek be- 

Thc food cannot be foiled out of the paralyzedjideof the 

hind the teeth, and the vasolabr.il folds an <> '' • extent of tlie 

Electric testing is advantageous in determining tnc « 

1 Hunt. J. U., H.rpelic In-Urn^n. o, Qrt.OM*-.**-' 

voiu an«l Miami Diseases, February, Mot- 
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paralysis. Tin* trunk of the fneial nmy l>o tested in two positions 

(«»} In tin* angle between tlie descending minus and the mastoid process. 
Hen* stimulation produces a cun tract ion of all the muscles supplied 
bv the facial, although contractions of the muscles of tin* upper branches 
frontal and corrugator supcrcilii—nre loss powerful than the others. 
This is a normal phenomenon, and should not lead to a misinterpreta¬ 
tion as to the contractihilitv of these muscles. 

(*) A seeond point is at the tragus of the ear. Here only the second 
and third branches arc stimulated, and at times the reaction is wanting 
entirely. 

The three branches of the facial may each he testis! separately. The 
stimulation of the upper branch causes wrinkling of the forehead and 
eyebrow: that of the middle branch, at a point just beneath, over 
the tuber ossis zygomatici. causes closing of the eve, smiling movement 
turning up of the angle of nose, and a pout-like wrinkling of the upper 
lip; stimulation of the lower branch causes turning over of the under 
lid, lifting of the chin, and drawing of the mouth downward and out¬ 
ward. In making these tests it is desirable to bear in mind that of the 
three branches, the upper branch is the most excitable, the middle 
branch the least, and, further, that tests with the faradic current are 
apt to he painful, and that with the galvanic current dizziness, light 
flashes, etc., are usual unpleasant by-effecta. Minimal currents should 
be employed in all tests of the facial innervation. 

Reaction of degeneration is often found very early, and is usually 
very complete. In mild cases reaction of degeneration may be absent. 
Reaction of degeneration comes on slowly; reaction to the induction- 
coil current may persist for a week or ten da vs. ami no prognostic data 
are obtainable within that period. Reaction of degeneration of irreg¬ 
ular distribution, t. e., involving one or two branches only, is of better 
prognostic import, as a rule, than when the three branches are involved. 

Electric treatment is highly beneficial in most cases of Bell’s palsy, 
electrically treated cases nearly always recovering more rapidlv than 
untreated cases. Persisting reaction of degeneration should lead one 
to m\c^tigate thoroughly as to the cause, especially if it has been hastily 
inferred that the paralysis is due to refrigeration. 

1 he cases due to refrigeration (cold) have a good prognosis in the 
mam. 1 he treatment should be carried out daily, direct applications 
being made to both the nerve-trunk and to the muscles. Both faradic 
and galvanic currents are advisable in those cases with definite reaction 
of degeneration. It is desirable to place the positive electrode on the 
nape of the neck, and the negative electrode should traverse the innerva¬ 
tion of the affected branches from the center to the periphery. Treat- 
ment of the skin and muscles by the induction-coil is also advisable, 
he latter alone is needed if reaction of degeneration has not set in. 
oeantes should not last over five minutes on the average. Mild 
cases usually recover in from two to three weeks—two to eight months 
is not too long for a severe ease to |x*rsist and recover. 

In long-standing intractable cases anastomosis is useful, either 
through the hyfioglossal or the spinal accessory. Following such 
anastomosis further eleetrie stimulation is advantageous. 

. I* 1 Irsions of the final irithin the aqueduct, fine may find addi¬ 

tional symptoms due to involvement of other structures, notably the 
geniculate ganglion und the chorda tympuni nerve. Thus various 
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acoustic symptoms may be found” '’lAT ftM, ' , ‘ to<1 *‘de, »nd irregular 
p.dsx . loss of taste, and aroustir ‘svn otom? "' 1 ' 10 "'^ ° f **?**» ^ial 
doubtedly true inflammation e P«*«nt, ther 


■re im un- 


cx tension of the inflammation 0 to 'thiPah^!^ u f lBlion ’ with direct 
of the nerve. I„ the mi£l iSiS* 1 *! antl ««»ective tissues 

arc responsible, while in the wvere ^ ed ** na “d P^asure 

structural alterations. J. ]{, Hunt' u : «,L ; l *d>nmmation brings about 
relation of the facial palsies with -m homo. J? « ret to ? hov> t,le generic 
late ganglion. He has described n i c ln danunat»on^of the genicu- 
of neurologic interest. ' * ' >cr 01 t 'P 0s "hich are purely 

disS °p,riZ,ro„™ n g*r& t e T? - th ‘ — 

they vary hut little front the prceedinggroup 8 >mptomMology, 

It is advisable, in treating these caws to wait until ..n c ,♦ 

01 geniculate ganglion inflammation have subsided, ami electric *t re at - 
mem is best deferred for from two to three weeks. 1 

(3) In fncail palsies mthout taste involvement , but with loss of hear- 
i«//, the nene is involved between the geniculate ganglion and the pons 
1 hese cases are not infrequent in cases of fracture of the skull, in basal 
dtsease, and as a result of the herpetic inflammation of the geniculate. 

- v are to l>e treated in much the same manner as the preceding 
group. r 6 

ID When the lesion is within the pons , there is no involvement 
of taste or hearing, hut an involvement of the sixth nerve is usually 
present by reason of the anatomic contiguity of the nucleus of that 
nerve. 

Electricity is of service in these cases as well, but does not, as a rule, 
give as hopeful results. These nuclear lesions are usually syphilitic 
or metasyphilitic, in the latter case often appearing very early in tabes 
and in general paresis. In these latter affections, naturally, electric 
treatment of t he facial nerve is useless. 

Bilateral Facial Palsy. —This is a rare affection, lieing due most 
often to syphilitic basilar meningitis, or to alcohol, diphtheria, or 
double otitis media. Double geniculate affections have not yet been 
described, but are possible. In certain myopathies a pseudo-double 
facial palsy is encountered. 

In facial palsy of alcoholic, diphtheric, or otitic origin, the general 
procedures advocated for unilateral palsy are applicable. 

Vagus Nerve.—Paralysis of the soft palate and the larynx result 
from lesions of the vagus. In paralysis of the soft palate the reaction of 
degeneration is sometimes encountered, especially in diphtheric neuritis. 
In such a condition electric treatment is of certain avail, particularly 
in shortening the period of regurgitation of food through the nose. 

In paralysis of the vocal cords from recurrent lary ngeal involvement 

electric stimulation is l*encficial. , •, , 

Adductor palsy is bilateral; the patient suddenly loses the voice, 
yet can talk in a whisjier; there is no stridor, and larwigoscopu *\ 
animation shows the cords to move outward normally. . 

Strong faradic shocks often make an immediate curt ° *. & 

aphonia. (Sec Hysteria.) . lu .._ 

• Journal of Nervous and Mental Pis****, vol. xxxlv, p. 73, February, 1W7. 
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In I ary n peal paralysis due to tabes elect rie therapy is practically 
unavailing, nor is it palliative even in laryngeal crises. 

Spinal Accessory Nerve. Involvement of this nerve produce* 
changes in the sternomastoid ami trapezius, causing the head to he held 
toward the opposite shoulder, with downward and outward displace¬ 
ment of the scapula. The scapular displacement is modified greatly if 
an attendant lesion of the cervical roots be present. Surgical lesions 
arc mostly responsible for involvement of this nerve. 

Treatment is to be curried out according to the procedures already 
outlined for paralysis of the facial nerve. 

Hypoglossal Nerve.—Paralysis of the hypoglossal results in 
hem i lingua I atrophy. This is a comparatively rare disorder. It may 
bo of central or peripheral origin, in the former case depending on 
syphilis, tabes, or paresis. Tumors, stab wounds, basilar meningitis 
trauma with marked sudden rotation of the neck, may all bring on 
peripheral palsy. 

There are no particular features attending the electric treatment 
of hypoglossal palsy. It is rarely isolated, as syphilis is the most fre¬ 
quent. cause, in which case it is accompanied by associated palsies of the 
contiguous nuclei. 

The peripheral cases frequently recover without any treatment, 
although electric stimulation hastens such a result. 

Bulbar Palsies 

As a result of acute or subacute poliomyelitis, several of the medullary 
nuclei may be involved. This is particularly true in what is known 
as glossolabial paralysis, which is a mixed paralysis, involving, for the 
most part, portions of the nuclei of the seventh and twelfth nerves. 
The electric phenomena observed in examinations in thus disorder, 
whether in the acute or the chronic stages, are usually of a mixed 
character. There are healthy fibers interspersed with unhealthy 
fibers, the result being that an indefinite reaction of degeneration is 
obtained, some of the fibers retaining the normal reaction, while ad¬ 
jacent fibers present fcypic reaction of degeneration. These mixed 
reactions are found in practically all the atrophies, especially of the 
central type; that is. when the motor cells in the medulla or spinal 
cord are involved. They arc less often present in the paralyses of a 
peripheral type, and. therefore, are of a certain amount of diagnostic 
significance. 

lhe electric treatment of bulbar palsy offers a considerable field 
ot operation. The best results are usually obtained in the distribution 
, ! be seventh nerve, although it is not impossible to obtain some 

beneficial results in other nerve regions. 

It should be borne in mind that bulbar palsy may be found in a 
number of renditions. It may be hysteric or infantile, or it may be 
due to unknown and unappreciated pathologic conditions, but its 
most frequent occurrence is, as has already been stated, in poliomyel¬ 
itis, in chronic progressive muscular atrophy, and as a complication of 
amyotrophic lateral sclerosis. 

Attention has already been called to the differentiation of true 
bulbar palay from so-called pseudobulbar palsy, or myasthenia gravis. 
Hero the myasthenic reaction is usually sufficient to mark it. 

It should be borne in mind that electric treatment of bulbar 
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irritation, stoL '^ r 'i8 d p^L! 1 | u !* er i The oidinuy (.ndie or 

l,.ss .Mlim« led to disastrous r "Jr rt'”"'" 1 of ordinary 

has called particular ‘ u vt a, 'd ev en t<» death V».. ; • ’ 

however, is'of value. ' X " U ° n to ,hl8 <!»*■*«. 

The exact indication, f„r ,i , . R“''»mrat,o n , 

t.ro u°t vet defined suitable. d uu'uTth trK,,mc " t of bulbar pal~ 
really reliable .information I,earinc ,. - ,imc "« bare no 

forms of electric energy in this affection ,h ' ™Peutic usage of other 

Paralyses in the Cervical Region 

As is well known, the sninni r«.. 0 i 
picture which is characteristic If‘ m * typeS ° f P ara, ysis have a 
t’enter. namely, in the ganglion-cc UtiZ^be" 6 "?"-* h™'"* »» 
spinal cord, the muscles involved ire V, 11 a ant , Cr,or hon >» of the 
They acquire the full and maximum ammmi' f* 1 ®? froni th * outset, 
and recovery is gradual and slow Tn ?h of .P^ ral ysis very rapidlv, 
when the motor noumn “ affeZd ^ 

apart from severance or acute nr.. , ts dlstal distribution— 

usually slow and graduid ” »SZ' L ' ° ,,ict ° f !"*>>•* * 

some time. In boTh Zo limb P ni eZZ appa ,T t - onl - v 
hangs helpless—never si iff i n ‘ , W , m , ember is involved, 

surfaces are usuX'* he , ““ 
mnscies are flabby and re,axed aZ showS ol nS mremZJa! 
iht\. The tendon reflexes are partially or wholly gone. Their ner- 

sistence in the face of a flaccid paralysis usually means the implication 
of the adjacent pyramidal tracts. ' implication 

. JfH ch /orms of paralysis are common in poliomyelitis, acute and 

. fir;/" an JJ ot . roph,c 1 , ‘\ terai sclerosis, in tumors and hemorrhages 
., thm the cord, in embolism or thrombosis leading to softening, in 
if early stages of myelitis, in syringomyelia, and in the various forms 
o neuritis, whether due to lead, alcohol, mercury, arsenic, dial>etes. 
c 1 he muscle arrangements in the cells of the cord have already been 
r< erred to, and the localization of the cell groups in the various seg¬ 
ments given in tabular form. (See p. 449). 

Functional or Organic Paralyses.—It remains first, in making 
j 1 diagnosis in paralysis, cither of the upper cervical type or of the lower 
lumbar type, or when hemiplegia or paraplegia is present, to determine 
whether the paralysis is organic or functional. The differentiation 
between these is in most eases comparatively simple, yet in a large 
number of others it is by no means an easy matter. This is particularly 
true, for instance, in the early palsies of disseminated sclerosis, where 
,.‘ e . trc .mor and the weakness very frequently simulate a like con¬ 
dition in hysteria. As a rule, muscular atrophy is not an accom¬ 
paniment of functional disease, at least not in the early stages, and the 
electric reaction of degeneration never occurs in functional disorders 
Unless muscular atrophy is found as a result of many years of disuse of 
a muscle group. In some of these cases a reaction of degeneration suffi¬ 
cient to raise a query may be found. As a rule, the functional paralyses 
involve whole groups of muscles, or even whole muscle functions. 
Involvement of single muscles is usually diagnostic of organic disturb- 
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The differentiation of organic paralysis in the lower neuron type, 
that in, in the spinnl muscular neuron, is a comparatively easy affair, 
since the features already outlined are usually sufficient to develop 
a definite diagnosis, hut in the corticospinal neuron types, where no 
atrophy is to be expected,. and where the reaction of degeneration does 
not take place, differentiation becomes ofttimes fraught with diffi¬ 
culty. There are cases of hysteric hemiplegia and hysteric paraplegia 
which defy the ordinary positive tests of electric or neurologic examina¬ 
tion. 

in the hysteric hemiplegias and paraplegias, the study of some of the 
more complicated tendon rcHexcs offers a clue to diagnosis. The re¬ 
flexes most often studied and upon which most reliance may be placed 
are those of Babinski and Oppenheim. The Rabinski reflex is almost 
invariably present in the organic hemiplegias and paraplegias. The 
(Jppenhnm reflex has much the same significance its the Babinski 
reflex. 

GrasscCs sign, which is less well known, consists in the inability 
of au organic hemiplegic while lying flat upon the back to lift both 
the limbs from a table or bed, but being able to lift each one sepa¬ 
rately. The reason for this is that the organic hemiplegic, bv reason of 
defects about the pelvis, is unable to fix the bones about*the pelvic 
girdle, and is thus unable to lift both legs at one time. The legs should 
be separated so that the one cannot mutually help the other. The 
hysteric has no difficulty in raising both leg??—i‘. e., of course, speaking 
of the milder types of the disease in both instances. 

Certain of the more prominent paralyses of the cervical region 
will be here considered. The most important of these are the paralyses 
of the trapezius, stemomastoid, serratus magnus, scapular muscles, and 
deltoid. Certain combined paralyses of the shoulder-girdle, such as 
Erb’s palsy, arc of great importance. 

Stemomastoid and Trapezius.—These muscles are usually in¬ 
volved more or less in unison, their cell groups lying close to one another 
in tlie coni. When both are involved, a central lesion is predicated, 
although operations about the neck sometimes result in injury to their 
peripheral nerve-supply. The bringing of tension on the stemomastoid 
In torccd rotation of the head is usually sufficient to demonstrate a 
change in this muscle. 

Paralysis of the trapezius results in a market! drooping of the 
shoulder, since this muscle is of so much importance in supporting it. 

I he scapula is tilted with its upper end away from the median line 
ami depressed, the lower end approaching the vertebral column and 
elevated somewhat. On raising the arms above the head the outer 
end of the clavicle becomes visible from behind. 

, kleetric treatment by means of both galvanic and faradie shocks 
should be energetic and prolonged. In surgical cases associated with 
complete reaction of degeneration in all the fibers of the muscle after 
K*?/ 'r ° r tWO ' VPf *ks, prompt surgical splicing should tie instituted. 
j\e" after months or years the results of surgical severance may be 
obviated by surgical intervention combined with electric treatment. 

Serratus Magnus.—Paralysis of this as an isolated muscle is 
rare, though by reason of the fact that its nerve-supply runs in the 
substance of the scalenus merlins muscle it may be subjected to trau¬ 
mas, particularly in neck operations. The deformity is characteristic. 
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Extension of the arms forward , 

causes a marked wine , , n S™ angles to the .v. i , 

,"; ri v,ni,7ii r r'r Hppc * rin ‘ : ^ S 

fonvanl nwkm it impossible I., So to , s, "i" 1 'h<' aiSi 

In t.«stmg for this paralysis i. "* 1 t,a * phenomenon, 

elect nxle he placed in the i^terioJTrianXT^ 18 U,at U " ‘"different 
electrode applied to the serrations of t h? g °! the an ^ the active 
In paralysis of this ner?e "2 ■ ntl "T^V • 

? <vn in some special occupations—poffng bo*te!^\ ,0n i °» P rt * PUrc <** 
is very effective. * * ••oats etc.), electric treatment 

Supraspinatus and InfrasDinatoc t. 

external rotation of the humerus i»,. . ’ " of these muscles 

becomes difficult, and the ordinary aM awkwar ^ afTair; writing 

needle in and taking it out mov ?“ cnt « of P^hing a 

muscles causes a ridge of the Latin atoX^ P °? ll,,e * ■ A,rt >P h >* of the 
supraspinatus lies deep Ijeneath the tr - OUt P ronu . nen dy. As the 
diffiiull u. obtain. In iSSric nL-ib^ .b; * M,W T* 1 * ;,re 

ci^umfler 1 ^ <hC “ Pb “' i - " ,ay mvoived in con^tPon" ith^fc 
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Deltoid Paralysis. The circumflex, derived from the fifth, sixth, 
seventh, an. eighth cervical nerves, supplies the deltoid and the teres 
minor. Inability to raise the arm is the chief sign in deltoid paralysis. 
1 he muscle wastes and the shoulder flattens. The acromion process 
becomes more prominent, the humerus at times hanging away from the 
joint. 

Paralysis of the deltoid may he partial or complete, and cases are 
recorded of reaction of degeneration in parts of the muscle, other 
parts showing normal reactions. These isolated paralyses result from 
surgical lesions, more particularly blows, trauma from axillary pads, 
crutches, pulling on the arm at birth—may all involve the circumflex, 
or the plexus which gives it origin. 

Electric testing of the teres minor is difficult to earn’ out. Testing 

of the deltoid is very satisfactory. 

" * * -••••«• •. - obstinate affair. Flectri 


tre 
defect 


1 uvitviu ir* > > sdticidi'Vv/i f ^ t 

Paralysis of the deltoid is usually an obstinate affair. F.lcctn 
‘atmont gives excellent results, but there is frequently a rcsidus 
feet, which often resists for years all attempts at restitution. 
Combined Palsies.—The combined palsies due to trunk lesion 
must l>e distinguished from those which follow a lesion of the root 
of the brachial plexus (Erh\ palsy). Dislocations of the shoulder 
joint, particularly if the head of the humerus should P r J^ *°^ ar< 
are responsible for widespread and serious paralyses mvohmg one 
more nerve-trunks of the br rhial plexus. A diagnosis »» 
affected may be made from the paralyzed niiiaob s. . ^ 

Reaction of degeneration soon. develops in those muscles most 

implicated, especially after the pernsI passr^■ " n - n such a eon- 
stitial edema is apt to cause hard and j*ti in ^ ^ Jn niJtny ca ses 
dition reaction of degeneration 18 , rrtn hies the presence of severe 
r >f neuritis which may cause extensive 1 P . ^ treatment for some 

.y interfere with electric testing and electric man. 

This consists essentially in a lesion of the roots 


of 

pain nuiy 
time. 

Erb’s Paralysis 
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of the bra child plexus, due to s» severance or tearing of the root-fibers 
h> they emerge from the spinal coni. As a rule, the chief damage is 
done to the fifth and sixth cervical nerves, although only the fifth, 
or only the sixth, or even the seventh, may be disturbed, anil the mus¬ 
cles most widely implicated are the deltoid, biceps, supinator brevis, 
brachialls anticus. and the spinati. At times only the deltoid is in¬ 
volved. There may be associated anesthesia on the outer aspect of 
the arm. due to the implication of the external cutaneous. 

The position of the arm in Erb’s obsUtric palsy, called obstetric 
because so frequently induced as an obstetric accident—pulling of the 
arm in delivery with stretching and tearing of nerve-roots—is very 
characteristic, especially if more than a mere paralysis of a few fibers 
of the deltoid is present. The arm usually hangs helpless by the side, 
the forearm being turned inward and backward, so that the palm of the 
hand is turned backward and even outward. 

The electric reactions are of interest in showing the distribution of 
the implicated fibers, since the biceps, coracobrachialis, and brachialis 
anticus are supplied by the musculocutaneous, the deltoid is supplied 
by the circumflex, the supinator longus is supplied by the musculo- 
spiral, and the spinati by the suprascapular nerve. In traumatic 
affections of the rnusculospiral, and in the neuritides, particularly that 
of lead, the supinator longus escapes, since the spinal-cord cell-group 
fibers enter the plexus above the point of fusion that makes up the 
rnusculospiral nerve. 

Electric testing at Erb's point —t. «., in the neck, about one inch 
al>ove the clavicle, and a trifle external to the outer Inmler of the sterno¬ 
cleidomastoid, is capable of throwing this entire group of muscles into 
activity, and when obstetric palsy is present, stimulation at this point 
is unavailing. In Erb's palsy, also called Duehenne-Erb palsy f , other 
muscles may be involved, anti a great degree of complexity is known to 
occur. 

1 he electric treatment of Erb’s palsy by means of both galvanic 
and faradic currents should be continued for a long time; many mild 
cases recover spontaneously without treatment, hut in the severer cases 
electric stimulation is of immense service. 

Musculospiral Paralysis.—This nerve is most frequently involved 
outside of the plexus, and causes a loss of power in the extensors of 
the forearm and wrist and the supinators. The wrist drops, the fingers 
are Hexed but can be extended, if the proximal joint is flexed, by the 
mtcmssei aiul the luinbricales. Extension of the elbow is impossible; 
atrophy of the extensors causes the forearm to shrink very materially, 
\\hili- the bones of the wrist become very apparent. Involvement of the 
>iceps points to injury above the middle of the arm, and supination 
is then moderately well performed. If supination is entirely gone, the 
n.-rve is usually implicated below the middle of the arm. Scnsorv dis¬ 
turbances are frequent. 

1 he commonest cause of musculospiral paralysis is pressure due 
o ;> i-oping on the arm, or with the arms hanging over the back of a 
i nair, or |KKir adjustment of a crutch. 

Reaction of degeneration in the various musch-s innervated bv 
le musculospiral is sufficient to make a diagnosis of this palsy, anil 

in I ih’spdsy 11 fr ° m 1 * e W,dcr i,n l >l ‘ c »tions of the brachial plexus 
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Treatment of mUBCliloapiral paralysis by the faradie xml galvanic 
rurrcnta is of great service. save in those rase* where actual section 
•>f the nerve lift-*, taken place. The electric current* are of xrrviee 
after the nerve him l*een united by Buture. 

Median Nerve. The median supplies the pronators, the fl. xor 
carpi radial is. the flexors of the fingent, rind the alnluetora and flexors 
of the thumb, and the two radial lumbriealea, which flex the first phalanx- 
It arises from all the roots of the brachial plexus. This nerve may 
|>o involved nbove its muscular branches from wouivU in the forearm, 
fracture of the ulna and radius, injur)- at the back of the elbow, from 
pressure of a crutch, or from injury to parts of the plexus, llexus 
injuries will not give isolated median-nerve involvement. 

The chief symptoms of involvement of the median nerve consist 
in the loss of ability to flex ami to pronate the forearm; this latter is a 
relative rather than an absolute loss. Flexion to the ulnar side of 
the wrist is possible. The Irnnd cannot grasp anything well, and the 
thumb cannot In* brought into apposition with the tips of the fingers. 
It cannot Ik* abducted either. Pain is a frequent symptom, and there 
is a characteristic anesthesia pictured in works on neurology. 

Injuries to the nerve in the wrist causes a paralysis, limited to 
the movements of the fingers. Atrophy of the thenar eminences is 
usual. 

The median nerve is frequently affected by toxic agents, with result¬ 
ing neuritis, although this is rarely isolated. 

Treatment of paralysis from median-nerve neuritis, or of that 
due to injury of the nerve-trunk, by means of electric currents differs 
in no essential respect from the methods to be pursued for other neuri- 
tidcs or paralyses. If electric testing shows the reaction of degenera¬ 
tion to be limited to the distribution of the median, it is highly probable 
that the injur)- is due to some mechanic cause. 

Ulnar Nerve. -This is derived from the brachial plexus, and is 
supplied to the flexor profundus di^itorum, flexor carpi ulnaris. all 
the muscles of the little finger, the intcrossei, two ulnar lumbricalcs, 
abductor pollicis, and the flexor brevis pollicis. Many of the muscles 
of the hand are supplied in part by other nerves, hence there is not a 
complete loss. A cnaractcrurtic deformity, the claw hand, is a usual 
result of ulnar paralysis. The deformity is general, but the third and 
fourth fingers are most affected. 

The ulnar nerve is particularly exposed to damage by reason oi 
its exposed position. Wounds in the forearm, at the wrist, fracture of 
the ulnar or radius, dislocation, fractures or contusions at the elbow, 
all may lend to injury of this nerve. Isolated neuritis is known. 

Head, Rivers, and Sherrington have shown that the ulnar nerve 
carries cpicritic fibers of touch to one and a half fingers, and the ulnar 
portion of the palm and dorsum of the hand. It carries sensation ot 
pricking from the little and ring fingers and the palm, save fro* 1 * 
tii«-n*r eminence, and all the dorsum to the ulnar side of the middle of 
the middle finger. If the nerve be divided, then* is loss of sensibility to 
cotton-wool over the entire little linger and half of the ring finger, with 
the same limited area in the palm of the hand. There is also an area 
which ih insensitive to pin-prick over the entire little finger, and a Py r ' 
tionof the palm at times very limited, at other times coextensive with 
the area lost to light touch. 
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Spinal Motor Centers and Motor Nerves of the Lower Extremity 

Thi’sc are less often involved in injuries than are those of the upper 
limits, whereas the gray matter in the cord is more apt to lie the seat of 
disease than in the cervical region. In acute poliomyelitis the muscles 
of the lower limbs are usually affected more thnn those of the uiqwr 
extremity, this being particularly true of the peronei. A short consider¬ 
ation will be given to the chief paralyses of the thigh and leg. Their 
treatment may In* considered in one paragraph. 

Obturator Nerve.—This is derived from the third and fourth 
lumbar nerves, and supplies the adductors of the thigh. It is a rare 
form of palsy, chiefly causing difficulty in crossing one leg over the other 
and in spreading the legs apart, the disorder is known to follow 
difficult child-birth, but is usually a transitory affection. 

Anterior Crural.—Disease or injury to this nerve in different 
parts of its course, if within the pelvis, may give rise to loss of power 
to flex the knee and loss of hip flexion. If outside of the pelvis flexion 
of the knee alone is involved. An anesthesia of the entire thigh save a 
long V-Shaped area in the back of the thigh, is present as well. 

Sciatic Nerve.—If this nerve is involved above the middle third 
of the thigh, the flexors of the knee, the extensors of the hip and 
all the muscles below the knee are implicated. If below the upper third, 
only the muscles Mow the knee arc involved. Paralvsis of the sciatic 
is a comparatively rare affection. Sensory disturbances are. however 
very common, and primary neuritis or sciatica is one of the commonest 
of neuralgic or neuritic affections. 

Peroneal Paralysis.—Involvement of the external and internal 
popliteal nerves causes great loss of the ability to get about. The 
tibialis anticus, long and short extensors of the toes, and the peronei 
are all involved in external popliteal injuries. The resulting deformity 
is foot-drop, with after-developing talipes equinus. due to the unop¬ 
posed action of the gastrocnemius. As the external popliteal is super¬ 
ficially located it is injured by pressure, by fractures of the fibula, and is 
occasionally diseased primarily. 

1 he internal popliteal supplies the tibialis posticus and popliteus. 
as well as the chief muscles of the back of the leg, the long flexors of 
the toes, and the muscles of the sole of the foot. In injury or disease of 
this nerve the foot cannot 1m? extended. and the leg cannot Ik* inwardly 
rotated when flexed if the popliteus is affected. Injury of the internal 
popliteal takes place in extensive frartun*s of both Iwincs of the leg. 

Plantar Paralysis.—Involvement of the external plantar nerve 
causes a loss of power in the interonsei, the adductor of the big toe. 
the two outer lumbricalcs, and the accessory flexor of the foot. W alking 
is interfered with, the spring having departed from the foot. The toe 
is apt to strike, and stumbling is usual. The special sensory area is 
sharply limited. 

Injury to the internal plnntnr nerve brings about a paralysis of 
the short flexors of the toes, the muscles of the big toe, save the adductor, 
and the inner lumbricalcs. It causes a somewhat similar, although 
much less marked, difficulty in walking. 

Treatment. —The electric treatment of these palsies differs in no 
essential respoet* from that already outlined in previous paragraphs. 

In general, one can derive considerable assistance, so far as prognosis 
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in concerned. front the electric reaction*. The degree of degeneration 
which has occurnsi can lx* determined, and also the probable length 
of time necessary for recovers. In nil these paralyses, of the lower as 
well as the upper extremities, the same general nile nmst |>e followed 
as that already outlined. It in necessary in all cases to wait ten days 
to two weeks for the sake of a diagnosis, as well as a prognosis. In 
the ease of patients where neuritis is found, or in whom painful nerve- 
trunks may lx* present npurt from neuritis, such as may lx? due to the 
irritation of the meninges, too early electric treatment, or even the use 
of electricity for diagmwtic purposes, should be depreented by reason 
of the extreme pain which may lx? induced. If pain lx? not a prominent 
feature, the electric reactions should he tested as early as the second 
week; any earlier is valueless, so far as diagnosis is’concerned. In 
general it may be said that if. at the end of from two to three weeks, 
we obtain a typie reaction of degeneration, it is probable that the 
paralysis will persist for at least three months, and may even lx* found 
at a much later date—a year or so. If, after three months, no distinct 
improvement has l>een olwerved. it has been generally held that no 
hopeful outlook can be maintained. This, however, is not the case, 
for continued and unremitting attention paid to the chronic paralysis 
will almost invariably result in the restoration of considerable power, 
at least, and the general rule that if reaction of degeneration is present 
in a muscle at the end of three months such muscle is doomed, is in 
need of distinct revision. This may even he said of those reactions of 
degeneration which are found in paralyzed groups, even after a year, 
although in such cases the outlook Is more gloomy. 

If a partial reaction of degeneration is found, or mixed reaction, 
the chances are much better, and if in the milder cases of neuritis or 
peripheral palsy due to injury' other than actual division of the nerve, 
a partial reaction of degeneration occurs, the patient will probably 
recover power in from eight to ten weeks. 

If the reaction is simply one of a lessened contractility to faradism 
and galvanism, the chances of recovery’ arc good, the patient usually 
recovering full motion, although somewhat diminished in strength, 
at the end of from four to five weeks. 

The methods of application for the electric treatment of paralysis in 
the lower limbs have already been outlined and are further discussed in 
the paragraphs on Elcetromi’clmnothcmpy. 

All electric treatment should, if possible, be associated with massage 
ami exercises. 


Hysteric Paralysis 

Faradic currents an* used to cause contraction, while at the same 
time the patient makes a voluntary effort. This forms a sort ol re¬ 
education. Sensory hysteric paralysis ulwavs yields to faradism, with 
rapid interruption* and a brush electrode. Hysteric amaurosis or more 
or less contraction of the field of vision are treated bv faradisation 
with one of the electrode* appliiri to the eyelids. Hysteric aphonia 
is treated by faradism, and usually is quickly cured t< though one case 
of the author's resisted all kinds of treatment, including hypnotic sug- 
giwtion. Hysteric vomiting is treated by galvanic currents. 

Hysteric Contractures. Faradization with a brush-electrode «j>- 
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loth- c.ntmctcl mu* lc ur to it. untuttnuict. »ml olv.nic 
current wit I. Hie negative dcctnulc applied to the contracted tnwcle. 
bring about n cun*. 

ELHCTROMECHANOTHERAPY 

This means the application of electricity to produce muscular 
contraction. It is useful when, for any reason, it is impossible or 
undesirable for the patient to exercise his muscles, any particular 
muscle, or any part of a muscle. 

It has. to a greater or less extent, the same beneficial effect upon 
the nutrition of the muscle and upon the general system that natural 
exercise produces. Muscular contraction is accompanied by oxidation, 
generation of heat, ami complex processes of tissue activity. 

It must be borne in mind that electricity has a specific tonic effect 
upon muscular as well as other tissues, which it exerts whether mus¬ 
cular contraction is produced or not. This direct effect is more de¬ 
pendent upon the quantity of electricity passed through the muscle 
than upon abruptness in the change in the strength of the current. The 
direct effect upon the nutrition of the muscles is produced chiefly 
bv galvanic and sinusoidal currents, and is obtained by forms of a re¬ 
plication which do not necessarily produce muscular contraction, and 
also in cases of degeneration in which no contraction can be produced 
by any form of current. 

Confining attention strictly to cletromeehanothcrapy (the therapeu¬ 
tic production of muscular contraction by electric stimulation), we find 
it indicated in most muscular paralyses without marked reaction of 

U , LS * m P°rtant to avoid stimulation of the 

antagon^tic musics which respond more readily than the paralvzed 
ones, and would lead to increased deformity. If this occurs irom uni- 
polnr stimulation with the indifferent electrode upon the back it mav 

^ ££*£ ft ; >1 t* !“" h *»•»*» ?? the iK 

the 1 ml) should Ik- placed in such a position that contraction of 
the muscle stimulated will produce a normal movement 

very often some power of voluntary movement is present and it is 

2r3S£ r'e y m c o'„r ic 

As improvement takes place the factor of movement against resist- 
effect M! mtrtKiured ’ I,mkin 8 the «tiU more like the physiologic 

y CA t UWn ^ wiI1 l )r,Hlucc ^tiguc in the same way as too 
prolonged natural exercise. This is to be avoided. 

is described on pan ^ ud mUgdes th * «*** current 

galvanic currents is excellent in its trophic or 

currents' l r » m.!° n h and with moderately strong uninterrupted 

V.V 1 ’ ha * an excellent effect without causing muscular 

and hr >k<7. i. | C |° * ,c la,tor t,,c galvanic current must be made 

SPSS'S , 1 , <>U,<I >e f m l UC , h weaker, to prevent discomfort. This 

of \\l Current ° f *°" U? * ™ Cfit oht * incd fro,n ‘«>Ph«V action 
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renter, and the negative electrode should Iw applied to the motor nerve 
or to the muscle. 

Stimulation by isolated induction shocks produce* abrupt mu»<u- 
lar contractions, which art* Itcttcr than none, hut which are leas de*irahle 
than if they approached the physiologic type. It give* none of the 
direct tonic effect of electricity, because the quantity of electricity 
which passes through the tuusele is very small. 

Stimulation b\ condenser discharges is open to the same objection 
from a therapeutic standpoint, though the certainty with which each 
discharge may In* measured makes it a valuable diagnostic method. 

Faradization is the method chiefly employed for elect romcchano- 
thcrapv, but it has the same drawbacks as isolated induction discharges 
ami condenser discharges. The contractions produced by it are not as 
desirable jus physiologic contractions, and the quantity of electricity 
is too small to produce the direct tonic effect of the current. If the 
faradic current is employed, it had liettcr be applied with one electrode 
on the motor nerve or the motor 
point of the muscle, while the 
other electrode is on the hack 
or chest or some other indiffer¬ 
ent place, and the application 
1)0 made simply to cause mus¬ 
cular contractions, being supple¬ 
mented by the galvanic current 
for its trophic effect. 

The combined effects of 
faradic and galvanic currents 
may be obtained by cither their 
simultaneous or their successive 
application. The first method 
will l>e considered a little later, 
under the head of F&radogal- 
vanic Currents. The second 
method is one hv which galvanic 
curre nts of any desirable strength 
arc applied for ten minutes from 
electrodes covering the whole 
affected muscle, either before or 
after a scries of muscular con¬ 
tractions have been excited by 
the faradic current. * 

Lewis Jones' experiments show that a faradic coil without an iron 
core gives currents without such abrupt increase ami decrease in strength 
ami produces less abrupt and disagreeable muscular contractions than 
when the coil has an iron core. Even so modified, however, the faradic 
coil produces quite an abrupt beginning and end of muscular contraction, 
with n period of tetanus lasting from the time the current is .turned 
on until it ix turned off. This is not at all like the physiologic con¬ 
traction, and is, therefore, less dcsiralile than the contraction pnsluced 
by the author's method of rhythmic variation by rheostat ami i>ole- 
r hanger, or by the other method of sinusoidal currents with rhythmic 
variation. 

I'urrulogitlvanic or deWatteville currents are applied from an 
hi which the secondary coil <>! a iuiiulic roil lorms part 




Fig. 301.—Faradic and furadoflalvanlc cur¬ 
rents. 
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the cirpuif of n galvanic Imllcr)’. While if has lirrn stated cl«< where 
lli.il flu* polarity of a fnradie roil makes practically no difference jn thr- 
physiologic rfTccto, and flint either |x»lr may In* used on the active 
electrode. thin eelines lo lie true when the faradic and galvanic currents 
are emuhinoil. 

Fig. 301, 1, shows the form of the interrupted currents produced l»v 
a faradic coil alone. The make or closure current is of much |,- s l 
strength and is in the opposite direction from the current induced 
at the break or opening of the primary circuit. The | M -*t results are 
obtained with a galvanofarmlic current, when the connections 
made SO that the ojH-ning currents of the faradir coil flow in theaanu! 
direction as. nn<I add to the strength of, the galvanic current The 


f*rmdir*nin-enta^rhythmirulivJnLnnrunt*' 1"* nu * 0 kkU apparatus: giving aJ«i galvano* 
hi .In-tMtth r,,Hi rmrv,,U - wsl cum-nu with rl|> ttm.ic varialkm. 

£Tng r 'im 'J* 8h ° Wn in Pig * 301 • 2 * ft,uJ incorrect effect is shown 

I he sensation produced l»y gnlvanofaradization is different from 
" OI e,the ,f «f the component currents separately. Its effect is to 
cause muscular contraction and trophic stimulation, but applied in 
H ordinary way by means of a key that makes and breaks the current 
.1 ,n, j>Mv the miiHcular contractions have tho same unnatural character 
as with tho simple faradie current. 

I he author n mrthod of npjtljfini/ fartuimptlvnnic current* produces 
mus< ulnr contractions which elowly resemble physiologic ones, and 
niukes the application agreeable, and causes it to be follownl by a sense 
of muscular power which is most exhilarating and beneficial. It con- 
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by whirl! thr dirretinn «f the current w rcvcr*ed ut regular intrrv»U of 
from one-half second to two s«*eonds. There are sliding roni„rt* 
which art pushed up and down the rheoatat by n small electric motor 
Vt a certain stage the galvanometer will show that no rnrront in 
through the patient. Then, an the rheostat resiatanre in automatically 
reduced. the current gradually begin* to flow in one direction, and in¬ 
creases to the maximum, 15 ran., |>crliapa, permitted by the adjustment 
of another unvarying rheostat and the unvarying volt controller. The 
latter adjustment had better Ik* made at the commcnrement of the treat¬ 
ment. In this case it is ln*st to begin with the weakest possible current 
After the rhythmically varying rheostat has permitted the maximum 
desired current to flow, the current is gradually reduced to zero, and is 
reversed and gradually attains an equal maximum strength in the op¬ 
posite direction. From here it again gradually returns to zero. 

Holding two electrode in the bands, one feels his grip gradually 
tighten and relax, first in one hand, and then in the other, as the maxi¬ 
mum current is attained in each direction. All the muscles of each 
upper extremity arc affected by the trophic influence of the galvanic 
current, ami the muscular contraction may Ik* caused to involve as 
many of those muscles as desired by rcgulat ing the strength of the faradic 
runvnt. The application is entirely free from shock and other dis¬ 
agreeable sensations. Its alternating character prevents irritation of 
the skin by the accumulation of ions, and enables one to secure the bene¬ 
ficial effects of strong currents without having to use enormous electrodes. 
A good contact is the chief essential. The contractions closely simu¬ 
late physiologic ones. 

These currents are of great value in peripheral paralyses and in 
constipation, where the electrodes are applied at either side of the ab¬ 
domen. 

The same picture (Fig. 302) shows also the arrangement for utilizing 
the 110-volt direct current in galvanic, faradic, and dt’NN atteville appli¬ 
cations, continuous or interrupted. 

In the author’s apparatus there are three different secondary wind¬ 
ings of the same faradic coil, made instantly available by turning a 
switch indicating 1500, 3000, or SOM feet of wire. The ribbon vi¬ 
brating interrupters regulate the rapidity of the interruptions trorn the 
fastest to the slowest, and the two separate primary coils ma\ *a'* 
the same or different rates of vibration, lliere is a sledge upon w no 
the single secondary coil may Ik* moved toward or awa> irotn “'P 
mary coils. The further away the weaker the current and the physi¬ 
ologic effect. 


rents cause muscular contractions which arm- , . , ..„, s 

ne*» with which they begin and end. Voluntary muscu a ,, r ‘ iimllv 
commence gradually, and after attaining their mux'inuni. » 

relax. The apparatus dcscrilK-d by Dclhyrm' pi^uccs cpntn^n^oi 
this type by the application of a sinusoidal current, whir 
aero to a maximum strength, and then gradually diminishes to z.ro. 

• bulletin oOcfcl lie I* BodK* il'Klectrothcnipie* August. l»H) . 
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The apparatus consist* essentially of an electromagnet which osallat** 
in front of a dynamo, and cause* increasing «»r diminishing current.. in 
the Intter. It is portable. Fig. 303. from Ddherm, show* the current 
curve and the wave of muscular contractions obtained with this appa¬ 
ratus Fig. 304 shows the current curve with isolated induction shales 
from a fa radio coil and the waves of muscular contraction produced by 
them. Fig. 305 shows the current wave from the usual faradic current 
and the tetanic muscular contraction produced by it. 

Laiuc currents arc currents which are uniform and unidirectional, 


but which are made and broken with a rnpid rhythm similar to that of 



FI*. 303.—Sinusoidal current with 
rhvthmic variation in Ktrrngth Milk 


Fig. 304.—Isolate*) induction shocks. 
Abrupt nitiM-uinr contractions. 
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ciil.tr contraction similar to physio¬ 
logic one. 

the faradic current. They produce a contraction similar to that from 


faradic currents, and are open to the same objections as to abruptness 
of beginning and ending and as to a tetanic condition during the ap¬ 
plication, and as to the small amount of electricity which traverses 


the muscle. IahIuc currents or any other similarly rapidly interrupted 
currents of more than 15 ma. would produce intolerable convulsions. 
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z 
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Hg 306. 1- aradir current. Munoular tetnnun. unlike ph^ioiogic contraction. 

I hese currents have a slight advantage over faradic currents for eleetro- 
meehanothcrapy in the fact that the periods of current and the strength 
. ’he current can he exactly regulated, and are subject to none of the 
irregularity present in even the best induction-coil. 

Gaiffe's Large Apparatus for Electromechanotherapy.—The 

apparatus (Fig. 300) has a primary coil through which passes an alter¬ 
nating current which may be taken from the alternating electric-light 
circuit and the strength of which is regulated by a volt-controller. No 
interrupter is required; the alternating current in the primary generate* 
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« mnumi'lal current in the secondary roil. The Utter in pushed Wk 
and forth l*\ nit clretric motor, mul when it in immedint* |y nround the 
piimnry eou, p*nrmt« n KtnmpT Mvondarv current than when it in 
removed from it. Hie adjustment mny be such thnt during »ny 
dwited (met ion of eneh period the secondary coil is entirely removed from 


Fig. 306—(iaiffr'n larec apparatus for elcctrmnrrtuHHilhrrapy. 

around the primary coil, and the secondary current is so weak a.* to 
produce no muscular contraction. The intervals of rest between the 
muscular contractions may. therefore, be as long as desired. The 
muscular contractions arc excited at regular intervals, commence and 
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first inn of the fnrmlic current suggested by Niroleti*.' It depend* upon 
the transmission of the induced currrnt from a regular fnrndir battery 
through n lt€|tii«l rheostat, with it variable distance between the »'ler- 
trodes. At certain periods in the motion of these electrode* there is 
practically no current, while at other poriotht almost the full intensity 
of the current reaches the patient. There is consequently an umlulntory 
contraction in muscles to which sponge electrode* are applied. 

An Automatic Rhythmic Rheotome for Galvanic, Faradic, and 
deWatteville Currents.—One terminal is fixed in position, while 
the other can swing around horizontally in ulmost a complete circle, ami 
is normally pressed against the other by the action of a spring resembling 
the hair-spring of a watch. An electromagnet is placed in a vertical 
position near an iron baron the revolving contact, but at a lower level, so 
that the revolving contact can swing back and forth over it. When the 
current is turned on. the electromagnet attracts the iron bar and breaks 
the contact. The current ceasing, the electromagnet cease* to attract, 
an«l the spring swings the iron bar back into contact again. The rapid¬ 
ity of interruption may be varied from SO to 2000 times a minute. This 
is .lone by the adjustment of a stop which regulates the distance to 
which the iron bar may swing away from the point of contact. This 
apparatus forms part of the author's tabic for utilizing the 110-volt direct 
electric current for galvanic and faradic currents and for diagnostic illu¬ 
mination (Fig. 302, p. 470). 

Unidirectional Undulatory Currents of Low Potential._ 

Bordier's observations> lead him to the conclusion that these currents 
represented by the curve in Fig. 288 are even better in their effect upon 
muscular atrophy than the rhythmic, gradually alternating currents 




Hr. 308.—L'niilirrot tonal umluliitnry current. 


given by the apparatus (p. 470) employed by t he author. The apparatus 
tor producing these currents differs very little in appearance from the one 
alluded to. It consists of a rheostat with a sliding contact, which is 
moved back and lorth from the zero-point by an electric motor. 

Ihe physiologic effects of the application of these currents to muscles 
and motor nerves are quite different from t hose of ordinarv galvanic 
,urrents ma/le and broken by a kev, or by the metronome interrupter. 
indifferent electrode should in* a large plate, measuring 5 by 

unL tK an,l .. COV, ; r ^ "; ilh ^ layers of damp cloth and placed 
ui»t v! K I )! 4 t, V ‘ nt8 back. The active electrode usuallv connected 
The » . n TVu C P ° l, ‘ w . a 8 I* )n S® electrode, 2} inches in diameter. 

*'T7 xhi .‘ rnoto / w varied so that it takes from one to two 

l.. nv ,i,, I '® f change from zero to a maximum current, and an equal 

* T for . ft rc , t ‘ Jm to zcro * The infraction which occur* is of 

th" .-urre ni' ,an “’ U r i' * ,k ° * physiologic contraction. The strength of 
c l.M creni 1 . r7i ,U,m pr i^ Ur< ' ,,IUh,M, k»r contraction in healthy inus- 
J, d /,«•' w ', th " uddon n) «kes and breaks of the galvanic current, 
and m atrophic muscles as much us 10 to .*54) mu. may he required. These 

1 Journal PhyaiotliM-apip, Novonibsr 15, UK)7. 

* Art'll, it aloot. mod., Juno 24, 11KI5. 


(C) Jeff Behary 2019 













n >N D16KA8K8 OF THF. NERVOUS SYSTEM 


175 


heavy currents have been u«pd k« i . , 

slight burning sensation which rl ° ' ?• ’ " 10 ,,unt l that, they cause a 
severe burning fcclhli f^n t o rdl »"" ?" ? lund ' of the 

more atrophic the mu£ le is th - str«m '..r?i’ galvuni ? W.^ations. The 
spml of the undulations intheS ‘IT** ^ A« to the 
the more rapid speed is required to nrodiu.. „°» C n f tural rnus<,| e. 

suss 

isas ass=s? ;eS=»S5S 

every day for fifty or sixty days, with an increase of 2 or cm 
inch or 1.2 inches) m circumference. This was a slightly greater in 
creiujc than was produced on the other arms of the same Objects by a 
rhythmic undulatory galvanic current with a change of polarity * 

Ih< >e currents are valuable in the treatment of muscular atrophy. 

Lcduc Currents.—Lerfuc s Apparatus for Loro-tension Interrupted 
Currents.—The constant current from a galvanic battery, a storage- 
batten, or a dynamo is interrupted by a wheel interrupter, which is 
kept in revolution by an electric motor. The interrupter is placed in 
senes, so that one wire from the battery leads to the interrupter, and a 
wire leads trom the interrupter to one of the electrodes applied to the 


// 


// 




-Leduc interrupter. 

patient. The wire from the other electrode applied to the patient leads 
to the other pole of the battery. 

The wire leading from the battery to the interrupter is connected 
with a stationary brush which has a broad surface for contact with the 
rim of a revolving disk. The latter consists of metal, but has two 
insulated sections at opposite sides. The wire leading away from the 
interrupter is connected with another brush contact, the position of 
which is adjustable. When the movable brush is directly opposite the 
fixed one, as in Fig. 309, A, both brushes are in contact with the con¬ 
ducting part of the disk at the same time and for the same length of 
time. As the disk revolves at a uniform speed, the current flows for a 
certain length of time and then ceases to flow for a certain length of 
time. These periods of current and absence of current arc exactly pro¬ 
portional in duration to the length of the conducting and the insulated 
portions of the circumference of the wheel. 

Displacing the movable brush (as in B. Fig. 309) so that when even' 
part of the fixed brush Is in contact with one end of the conducting 
wetion, while only half of the movable brush is in contact with 
the other end, produces a change in the relative duration of the 
periods of current and no current. With the same speed of rotation the 

• Arch. <1’elect med.. June 25, 1907. 

* Ibid., September 16, 1903. 
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jH iiods of current tire only Imlf n« long ns before, and the periods of no 
currant tire increased by a certain fraction. Reference to diagram* C 
and I) (Fig. .*100) shows that while the current begins to flow a* soon as 
the contact is made with the stationary brush, it is arrested before con¬ 
tact with the stationary brush 1ms censed. 

Different positions'of the movable brush give periods of current 
flow which are equal to, or are only A, T ' 0 , Vo. or T J* the duration of 
the periods of current arrest. 

The number of periods per minute is varied by a rheostat controlling 
the motor which turns the wheel of the interrupter. 

The strength of current flowing during the periods of contact is 
regulated by the ordinary moans. In the ease of a galvanic batten.', 
one can use a cell selector, regulating the number of cells in series or in 



Fir. 310.—Character of 1/nlnc currents. 


parallel or a rheostat regulating the outside resistance. A rheostat will 
generally be required with a storage-batterv. Both a rheostat and a 
volt-controller or shunt are generally required when the 110-volt direct 
electric-light current is used. 

The strength of current ordinarily required is less than with the 
galvanic current—usually from to 15 nia. The maximum strength 
of 50 to 80 or more nin. sometimes used with the galvanic current is 
never to lie used with the Leduc currents. The effect of the latter is 
that of a series of abrupt makes and breaks, and this would be exceed¬ 
ing! v disagreeable, and perhaps dangerous, with strong currents. 

1 he current strength may be measured by an aperiodic galvanometer. 
1 Ins will indicate fairly well the average or effective strength of the 


lOKf A. 


F4,- 311. Oiunicter of fnrndic current from n long accondary roll with »n iron core 


current, and from this and the relation between the periods of flow and 

m-ma one may if desired, calculate the absolute strength of the cur¬ 
rent when actually flowing. 

nliJ/r* in P 0 ]**?*® 1 , at tho tAVO electrodes where tliev are np- 

L r n P n ' and also the resistance of the patient’s body, mav 

, b >; a very brief observation with a voltmeter 

connected in shunt with the two electrodes. 

known* It ranVwi r ^ successive |H-riod gives the same 

same direction. currti,,t flow,n K for the same length of time and in the 

Ihffi-rrncr Hr tween Lcduc and Famdic. Currents (Fiire 310 and 3ili_ 

V ,00,I V rhn,,W * show P’-riodsof.-urrant in -dtcr. 
directions, and the strength and duration of the successive impulses. 

















RLKfTRICITY IN DlSKASES OK TIIK KKRVOUS HYSTKM 477 

and even their pci iodicity, vary in consequence of imperfuct notion of 
the vibrating interrupter, ihc latter may not make perfect contncts 
even- time. 

Advantage* and Disadvantages of Leduc Current* a* Compared with 
faradic Currents. —The advantages are chiefly due to the fact that the 
successive currents are of the same known strength and occur at a known 
rate per minute. I he muscular response, a tetanic contraction lasting 
as long as the interrupted current is turned on. Is similar to that pro¬ 
duced by faradic currents, but electrodiagnosis is much more exact with 
the Leduc currents. It is also easier to make accurate comparisons 
between reported cases and the one under observation. 

The disadvantage is that the successive currents are all in the same 
direction, and the same polarization occurs which has such a tendency 
to vitiate measurements and cause irritation when the galvanic current 
is used. The faradic current is alternating, and is not open to this 
objection. This objection to the Leduc current may be overcome by the 
occasional use of the pole-changer, without which no electric apparatus 
can be considered complete, or by the use of an apparatus giving alter¬ 
nating Leduc currents, or. best of all. by transmitt mg the Leduc currents 
through the author’s rhythmic rheostat and pole-changer. 

The I/'due apparat us may , therefore, be considered a most valuable 
improvement over the faradic coil for diagnostic purposes. Its ad- 
vanta'res for treatment are not so well established, although Leduc s 
“electric sleep” is thought to be a condition produced by the interrupted 
unidirectional current which the alternating discharge from a faradic coil 
will not produce. There is no doubt at all that the utmost regularity 
in the successive currents is desirable in every case, but unidirectional 
currents mav not always be preferable to alternating ones The act 

that the induced currents from a faradic eo.l have a 1 ; , ? her ' olt f e t ^ 
that of the direct primary current m the same coil ^ not enter into 
the problem. The Leduc apparatus allows of the applies V? n 
rents of equally high tension. Both the Leduc and he ^aclic currents 
are, however, known as low-tension currents. 1 . V; n 

that applies more properly to the discharge ^"V^^arUing distance 
Oudin resonator, or a RuhmkorfT coil. m . a ‘ * . £«>]ucand 

measured in inches, not in thousandths of an im , 

the faradic currents. . of muscular 

Leduc has found .hat the most f ^ 

* xA. -. f r ;“ TuPgSi a second. it is 

contraction: or.'what is sometimes more convenient, the .mil,an , 
required with electrodes of a certain area of c • • to the 

’Hie contractions ordinarily elicited »> un jf or * m flow or absence 
closing and opening of the circuit, ami r > - M j Q f the current: 

of current. Thev seem to be due to the variable period oMiu cur 


of current, 'l'hov seem to be flue 10 m w hich ihc cur- 

■STt^frt” ST^SnSoum strength or diminishing to 

»|»* ning (A the circuit it in 0.00027 scion . 
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Those farts seem to throw sonic doubt upon the value of the chief 
feature of the Lcduc currents—*'. e.. the ability to regulate the exact 
duration of the successive perioda of current How, but this is hardly 
a correct view of the ease. Though the period during which the current 
flows uniformly is a period without practical physiologic effect, its 
duration directly controls the length of time between the physiologic 
effort due to the closure and that due to the opening of the circuit, and 
wo know what a very great influence rapidity of succession in electric, 
impulses exerts upon physiologic effect. 

BEGINNING OF MUSCULAR REACTION WITH LF.DUC CURRENTS 


Period. 

Volt*. 

Time or Pj.-niii or Cur¬ 
rent in Seconds. 


oo 

0.00001 

tAJ?# 

tih 

15 

0.0001 

15 

0.0002 

12 

0.0003 


11.5 

0.0004 


10.5 

0.0005 

j4fi 

9.5 

0.0006 

1 ! '°0 

9 

0.0007 

tJss 

8.5 

0.0009 

m 

7 

0.001 


Effect of Lcduc Currents upon Animal Development and Nutrition.— 
In experiments by Bordier and Bonnenfant 1 the negative electrode 
w:is placed at the nucha and the positive electrode over the sacrum; the 
skin was shaved. 

Rabbits about three weeks old were treated even* other day. The 
interruptions were 3720 a minute. The first rabbit experimented upon 
had convulsions and fell over on its side with a current of IS ma. The 
current was then reduced to 8 ma., and allowed to flow for ten minutes. 
At the second such treatment the rabbit died, probably from com¬ 
pression of the trachea by an elastic band used to hold the electrode 
hi place. Other rabbits showed complete anesthesia and a somewhat 
accelerated respiration with a current of IS ma., and this was followed 
by S ma. tor ten minutes. The animal showed no bad effects. Sub¬ 
sequent applications to this rabbit were 15 ma. at the start, followed 
n s ma. tor ten minutes.. Only twice during the two months’ course 
ot treatment did the rabbit show anv bad effects. On these occasions 
there was transitory paralysis of both legs. The result was that while 
ie ra • lit experimented upon had in the beginning weighed 15 grams 
more than the control rabbit which was not treated, it weighed 100 
giatn- less than the other at the end of two months. It had grown, but 
not so last as if it had not been treated hv electricity. During a week’s 
intermission m the treatment it grew faster than the other rabbit. 
t! A . ra bbit$ weighing over 3 kilograms were treated in the same 
* hc ''!‘ rrent interrupted 4320 times a minute, and was run 
p o • o or ) ma. at first to produce anesthesia, and was kept at 10 ma. 

<*r » n minutes. 1 hese treatments were given everv day for twenty-four 
< .i\s «ith a result that there was a reduction of 10 per cent, in the 

I !Unma ,’ ftn ' 1 a chan *e in the radiation of heat from 1500 
to .v#H) calories per hour. 

The current of electricity flowed during two-thinls of every period 
1 Arch. <i'electricity mcdicnle, April 25, 11)05. 
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of the interrupter and each ten minutes' treatment at 8 mn. equaled 
jl A coulombs; nntl at 10 rna. equaled 4 coulombs. 

These results may find a practical application in the treatment of 
obesity. *ii 

They certainly show that a long course of treatment by these rapidly 
interrupted galvanic currents should not generally be applied in the 
case of growing < hiidren. Ihis applies more particularly to treatment 
applied in such a way t hat the spinal cord acts ns the principal conducting 

path. 

PRACTICAL EXAMPLES OF THE USE OF CONDENSERS IN ELECTRO¬ 
THERAPEUTICS 

IN CONNECTION WITH THE STATIC ELECTRIC MACHINE 

To Apply the Static Induced Current (Fig. 312).—The inner 
armatures of two Leyden jars are connected with the two poles of the 
static machine, while electrodes connected with the outer armatures are 
applied to the patient. Each time the inner armatures are charged, a 
current is induced through the patient in one direction. And when the 
inner armatures arc discharged by the passage of a spark between the 
two discharging rods of the static machine*, a current passes through 
the patient in a direction opposite to that of the charging current. The 
inner armature of the jar connected with the positive pole of the static 
machine becomes ehargecl with positive electricity, and by induction 
repels positive electricity from the outer armature of the same Leyden 
jar through the patient to the outer armature of the other jar. Nega¬ 
tive electricity is repelled from the outer armature of the jar connected 



Fig. 313.—Static induced current, regulated by My separating A ami B. 

with the negative pole of the static machine through tin p.itknt t 
other jar. On the discharge of the Leyden jars the charges on the 
external armatures arc released and pass in ^heoppos * charge 
» convenient to speak of the direction in which ^XTconncctcd 

passes as the direction of t he current, and thi> is * 1I1 ,A.i 1 . ir ircd and 

with the positive pole while the Leyden jars are bmouw 
In the opposite direction while they arc being discharged by ^ P*W 
«f a spark. The rapidity of the alternations is not erv grcat-i .s 
merely that of sparks, and they may be read.lv cou '' ‘ ^ 

of electricity transmitted through the body depends principally upon 
the sue of {he Leyden jars, while its tension depends Pcmeqmlly upon 
the length of the spark-gap and, of course, is limiUi >. I 

An isolated condenser spark may In* applied from a small Leyden 
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jnr tdroady charged. The patient in not insulated, and the external 
armature of the I^eyden jar is connected with the ground, while the other 
pole, the brass knob connected with the inner armature of the Leyden 
jar. is brought near the patient (Fig. 313). A spark passes to the 
patient, and produces physiologic effects which an? of diagnostic and 
tlternpoutic value, and especially so from the fact that the spark can be 
applied exactly to the desired spot, and can be perfectly regulutial us to 
volume and consequently as to voltage. The author’s technic is to have 
the patient seated or standing or lying about 3 feet from the static 
machine, but not upon an insulated platform. The operator holds a 
Leyden jar. his fingers grasping the outer metal coating. A wire or 
chain which need not lx 1 in sul a toil is fastened to the outer coating, and 
at its other extremity to a water or gas-pipe, which effectually grounds 
it. The static machine is to be in operation, and its discharging rods 
arc to bo fixed at a certain distance apart, and this regulates the voltage 
of the charge. The latter cannot exceed the amount nxjuired to spark 
across the air-space between the discharging rods. The Leyden jar 
is held so that the inner electrode, that is, the brass rod connected with 
the inner metal coating or armature, touches one of the discharging 
rods of the static machine. It takes only a short time completely to 



Fig- 313.— Isolated Leyden jar spark applied to patient. 


charge the Leyden jar, and it remains charged until the inner electrode 
is applied to the patient. A spark is then produced, the patient and the 
earth completing the connection between the internal and external 
armatures. From the standpoint of convenience in handling, as well 
a> with regard to the physiologic effect, the appropriate size of Leyden 
jar ls one consisting of a glass bottle 10 inches long and about 2A inches 
in diameter, with external and internal armatures covering the bottom, 
and extending 3} inches up on the sides of the jar. The operator ex¬ 
periences no sensation either when charging the jar or when applying 
t io spark to the patient. The capacity of the same Leyden jar is, of 
course, always the same, but the quantity of electricity which it takes 
'<> charge this capacity, as well as its tension, is increased when the 
fis ana* between the discharging roils of the static machine is increased. 

ns distance should be £ inch at the commencement of the examina- 
viti or treatment, and may be gradually increased to 1. or possibly 
inches, depending upon the nature of the case, the sensitiveness of 
ic region U* which the spark is applied, ami the individuality of the 
patient. The spark may be applied through tin* clothes or directly 
to the skin. Isolated condenser discharges may he applied in rapid suc¬ 
cession, and every one be perfectly regulated. Almost any type of 
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jttatir machine will charge a Leyden jar amply fur this purpose*. It 
ilo«’s not require one of tne large glass-encased machines with eight to 
sixteen or twenty glass plates used for the generation of the x-ray. 

I'omienscrs for stimulating muscles or nerves have a capacity of 
|. ¥ , or. at the most. A microfarad. 

The Lovden jar cannot be successfully charged for use in exactly 
this way. either from an induction-coil or a transformer. The alternat¬ 
ing character of the impulses prevents the armature which is applied to 
one jkjIo of the coil from receiving a permanent charge of either positive 
or negative electricity. 

Leyden Jars or Other Condensers as an Essential Part of High- 
frequency Apparatus. -A single example will suffice to illustrate this 
use of the condenser principle. Fig. 314 shows a form of resonator 
employed by the author. I* and P' are the poles of an x-ray coil or an 
x-ray transformer, whose discharging rods or spintremoter are wide 
apart. A conducting cord passes from each pole of the coil to the in- 



Hg. 314.—Leyden jars as part of apparatus for generating high-frequency currents. 

temal armature of a Leyden jar, and between the internal armatures of 
the two jars there is an adjustable spark-gap, S. 0., surrounded by a glass 
cylinder to muffle its noise. The external armatures of the two jars are 
connected one to the beginning of a flat spiral of insulated wire, and the 
other to the second, third, or fourth turn of the spiral, according to the 
effect desired. The internal armatures of the jars act as large capacities 
because each forms part of a condenser. A sufficient output is required 
from the coil or transformer to overcharge the Leyden jars at each im¬ 
pulse from the coil. Taking the right-hand jar, for instance, its internal 
armature receives at a certain instant a positive charge which drives 
the positive electricity from its external armature through the desired 
number of turns in the spiral resonator to the outer armature of the other 
jar. ^ At the same instant the internal armature of the other jar has 
received a negative charge, and the negative electricity is repelled 
bom its outer armature through the resonator to the outer armature of 
[he other jar. The result is that the outer armature of one Leyden jar 
lh charged with positive und that of the other jar with negative elec- 
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tricitv Though there is :t complete metallic connection between these 
two opposite charges through the win* of the resonator, they are held 
bound upon the surface of the glass by the charges upon the inner arma¬ 
tures. When the latter an* discharged by a disruptive discharge arrow 
the spark-gap. and tin* charges on the external armatures are liberated, 
a discharge at once takes place through the resonator turns, and this is 
of the same high-frequency character always found in a discharge of 
static electricity, and especially the discharge of a I>*yden jar. Thou¬ 
sands of oscillations occur in the conductor through which the discharge 
takes place in the small fraction of a second required completely to 
neutralize the two opposite charges. The term high frequency refers 
to these millions of oscillations each second, not to the few score, or 
possibly a few thousand, disruptive discharges a minute which are 
directly visible and audible at the spark-gap. The condenser stores up 
the energy of each current induced in the secondary of the induction-coil 
or transformer, and gives it what may lx* called a .sialic quality, resulting 
in inconceivably rapid oscillations each time that a discharge occurs. 

The resonator or spiral wire acts as a self-inductance, and increases 
the voltage of the electricity supplied to it, so that an effluve from 1 to 4 
inches long may be obtained at the electrode. 

The condensers act in the same way in all the high-frequency appara¬ 
tus, in connection with resonators and solenoids of different types. 
These act eitjier to increase the electromotive force, or as choke coils to 
reduce it, or again, in autoconduction cages, to induce high-frequency 
currents in the patient. 

Condenser Electrodes.—These are especially useful in the applica¬ 
tion ot high-frequency currents. Fig. 315 shows one type with a leading- 
in wire and a metallic rod extending down through the middle of a glass 


D 


Fig. 315.—A condtniier electrode. 


tube, which is closed at the extremity. The tube contains air or other 
gas which may or may not be partially exhausted. When this elec¬ 
trode is applied to the skin or to a mucous membrane, the patient’s 
body becomes the external armature of the condenser. The glass and 


Fig. 316.—A condfnwr •‘leetrod*. 

air of the tub** form the dielectric and the metal rod the inner armature. 
Another condenser electrode (Fig. 316) consists of a metal rod with a 
hard-rubber covering. 

The ordinary vacuum electrodes (Fig. 317) for high-frequency cur¬ 
rents have a similar principle. If they have a leading-in wire the com¬ 
munication of the high-frequency charge to the contents of the tube is 
perfectly direct. If there is no wire, the metal socket of the handle 
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forms ono armature of u condenser in which the* dielectric is formed hy 
th«' glass wall of the iills' when* it is in contact with the metal socket. 
The handle is charged with positive and negative electricity in exceed! 
inglv rapid succession, and with each positive charge of the handle the 
positive charge of the inner armature, the contained partially rarefied 
gas, is repelled. With each negative charge of the handle the positive 
charge of the gaseous contents surges back to a point within the glass 
tube where it is separated from the charged handle by only the thick¬ 
ness of the glass. At the other extremity of the vacuum tube a similar 
inductive action is produced; the positive charge repelled from the 
region of the handle forms the positive charge of a condenser whose 
inner armature is the rarefied gas. whose dielectric is the glass wall of the 
tube, and whose external armature is the surface of the patient. The 
latter receives by induction a negative charge, negative electricity in 
the patient’s body being attracted to the surface of the glass dielectric, 
and positive electricity being repelled to the most distant possible part 
of the patient’s body. With the exceedingly rapid alternations in 
polarity which characterize the high-frequency current, electrostatic 
charges surge back and forth through the patient’s body. Those orig¬ 
inate in and are concentrated at the surface of contact with the vacuum 
electrode, where the local effect is, therefore, greatest. They extend to 
even- portion of the body, as can be easily demonstrated by touching 
any part of the patient lightly with the tip of the finger-nail. The 



characteristic violet light is seen between the finger and the patient, 
and there is a slight smarting sensation fiom the passage of innumerable 
microscopic sparks. The experiment produces no shock or muscular 
contraction, and none of the sensation which has so long been associated 
with the name of electricity. Chemic changes produced by the current 
in the deepest tissues show t hat the charge is not limited, as in the case of 
static electricity, to the surface of the bodv, but that it also penetrates 
every portion of the body. 

. Another type of condenser electrode is made by filling a glass tube 
with a liquid which is a good conductor, or by coating its interior 
with metal. Condenser electrodes filled with salt solution have a greater 
electric capacity than vacuum electrodes of the same size and shape. 
They give a somewhat stronger current with the same adjustment of 
the high-frequency apparatus, but do not themselves become hot. as do 
the vacuum electrodes. This is a noteworthy advantage over the lat¬ 
ter. J hey are not liable to be ruined by breaking down of the vacuum, 
leakage that is. which is practically impossible to repair in the case of a 
vacuum electrode, and which is usually the result of overheating at the 
handle or of an excessive current puncturing the dielectric, or of mechanic 
violence, screwing the handle on too tight, or knocking the tube against 
some hard object. This type of condenser electrode does not get hot; 
it does not contain a vacuum, and is, therefore, not affected by a minute 
fissure which would terminate the usefulness of a vacuum electrode. 
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If Win's not contain a space filled with violet light and ultraviolet rays, 
but, like the vacuum electrode, if generates a certain amount of ultra¬ 
violet rays where minute sparks pass between the glass and the surface 
of the patient. In other respects its effects seem to be identical with 
those of the vacuum electrode. 

7Tic Ifeason Why a Glass Tube t chirh Has Last its Vacuum Docs Xot 
Act as a ('amlcnscr Electrode.- In the first place, a glass tube which has 
not been exhausted, but which has only a small fraction of an inch of 
air between the glass in contact with the patient and the charged wire 
or other conductor, really does act as a good condenser electrode for 
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fits- 3IS.—Principle of the vacuum electrode in contact with the patient. 

high-frequency currents. Such an electrode may consist of a glass 
tube sealed at the end applied to the patient, and having a wire ex¬ 
tending practically its whole length. A small thickness of air acts a, 
part of the dielectric, the other part being the glass wall, and the two 
armatures being the wire and the patient. 

The ordinary vacuum electrode presents quite different conditions, 
i Here is a long space of perhaps as much as 6 inches between the glass 
m contact with the patient and the charged metal handle or leading-in 
\m. (ctnc induction cannot take place to a sufficient extent in a 
condenser having a dielectric 6 inches thick, and air at the ordinary 
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FiS- 319.-Principl* of the vacuum electrode held at *parkin K dwtance from the patient. 

pressure will not act as a conductor of electricity unless ionized. And 
• vi*n then it is not a sufficiently good conductor for this purpose The 
vacuum electrode contains air or other gas at a pressure of .. > atmos- 
phero, the Gcissler degree of vacuum, which is an excellent conductor of 
tne hign-Frequeney current. 

The operation of the condenser electrode may be diagrammatieally 
shown as in lig. 318. At a certain instant the metallic handle from the 
nigh-frequently apparatus may have a positive charge. It induces, 
through the glass at that point, a negative charge in the conducting 
medium, r. 7., rarefied air or saline solution, contained in the tul>e and 
consequently a positive charge in the distal portion of the conducting 
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“ cdiun !- Thcn.HgniHaeoiu.cnser action occurs inducing a negative 
charge in the portion of the patient in contact with the t ‘t, 

next instant the polarity is reversed at every point in the series ‘ C 
Th. Operation of the Condenser Electrode' Win n at Some /Stance from 
the Patient .— J ig. 319 shows this in a diagrammatic way \t the h/u nt 
that the distal portion of the conducting medium is charged with nomiiv« 
electricity. A condenser action takes place, producing through the 
and open-air dielectric a strong negative charge in the nearest porthm 
of the patient. If the air-space is only a fraction of an inch, this norm 
live charge will break through the layer of air a? an effluve or as a 
shower of sparks, as the case may be. In the diagram a negative charge 
is shown to have accumulated in this way upon the surface of the 
held there just as in the “dissected Leyden jar.” 

THE USE OF CONDENSERS IN CONNECTION WITH INDUCTION-COILS 

This is of the greatest importance, and has been considered on p. 139. 

NEURALGIA AND NEURITIS 

Satisfactory distinctions between the neuralgias and neuritidcs are 
not easy to draw. The severe neuralgias pass over into mild or severe 
neuritides, whereas, the mild neuritidcs may lx* considered as neuralgias. 
It is largely a question of degree. So far as the severe neuritidcs arc 
concerned, however, certain grave alterations are found in the nerve- 
trunks which are not known to exist in neuralgias. Such are cell in¬ 
filtrations in and about the nerve-fibers, proliferation of new connective 
tissue causing pressure, and various degenerations which are usually 
peripheral, but which also may be interpreted as central in origin. 

The chief neuralgias which are amenable to electric treatment and 
which the electric therapeutist is oftenest called upon to treat are those 
of the trigeminal, brachial, the musculocutaneous, and the sciatic nerves. 
There are other neuralgias, such as ovarian, coccygeal, the neuralgias of 
herpes, etc., which occasionally call for electric treatment, but in general 
those of the facial region, brachial, and of the sciatic distribution art* the 
most obstinate. 

In the consideration of the treatment of the neuralgias out* should 
boar in mind always the question of referred pains. These referred pains 
have been so exhaustively studied by Head, Dana, McKenzie, and others 
that we are now in a position to refer the vast majority of the so-called 
neuralgias to certain disturbances in the viscera. These visceral dis¬ 
turbances, as is well known, send or cause nerve impulses to travel to the 
spinal cord, which, coming in some sort of contact with certain sensory 
nerves in the spinal segment, arc referred to the skin area of these seg¬ 
mental nerves. 

These skin areas have been very accurately mapped out by the 
researches of the authors mentioned, and it is well known, through 
these researches, that the whole surface of the body may be uiMuet 
into areas which correspond to or represent the cutaneous surface in 
contact with the nerves of the visceral organs. This leads to the dc\ clop - 
ment of cutaneous tenderness in practically all referred pains, anil this is 
a very essential factor in the diagnosis of this type of so-called neuralgias. 
These cutaneous tendernesses have a marked feature in contrast with 
the pains, which an* perceptible over the area of a nerve-trunk, such as 
are frequently seen in the neuritidcs. 
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Thus in the investigation of the neuralgias sjac ial care must be 
taken, first, to outline the importance of visceral diseases; secondly, 
to determine if such neuralgias may be duo to growths on or pressing 
upon the nerve-trunks: and, finally, to consider the specific type of herpes 
neuralgias which are due to the involvement in the posterior ganglion. 
It should be borne in mind that such involvement in the posterior gan¬ 
glion may set up von* severe neuralgias without a corresponding herpetic 
eruption! although, as a rule, a skin eruption is apt to follow the inflam¬ 
mation of the posterior root ganglion. These herpetic areas are clearly 
outlined in works on neuralgia, ami the relation of visceral disease to 
herpetic inflammation is one of the most interesting chapters connected 
with sensory localization. 

The electric treatment, therefore, of the different neuralgias must 
take into consideration the manifold origin of these affections. The 
treatment of neuralgias due to visceral diseases—in other words, the 
referred pain neuralgias consists essentially in the use of electricity 
as a counterirritant, the counterirritant being applied, if possible, in the 
area corresponding to the viscus affected. Medical treatment id the 
viseus should not be overlooked, being often of more value than the 
electric treatment of its reflection only, so to speak. 

Referred pains in the head, neck, and face are frequently the result 
of disease of the nose, the eye. the car. the tongue, the teeth, the tonsils, 
the larynx, or of the brain itself. Finally, a number of the internal 
viscera, such as those of the thorax and abdomen, which receive their 
nerve-supply from the vagus or the glossopharyngeal nerves, are capable 
of inducing referred pains in and about the head and nock, and some very 
persistent neuralgias of the face are often due to disease of viscera below 
the diaphragm. 

Electric Treatment of Neuritis.—In cases of neuritis the nerve is 
usually to be treated by galvanic currents; the paralyzed muscles, by 
faradization or galvanofaradization. 

Sinusoidal currents may be applied in the same way as faradic or 
gal\anofaradic currents, and often succeed in cases of neuritis where 
these currents have failed: 

Static Induced Sparks for Neuralgia.—These are applied by a metal 
electrode through the intermediary of a static regulator. Direct static 
sparks arc also useful. 

Trigeminal Neuralgia.—The most persistent, of all the neural¬ 
gias Of the face is that known so widely as tic douloureux. This 
belongs to the group of neuralgias due to disease of the sensory gan- 
g ion. It differs, somewhat, although not always, from the ordinary 
herpes neuralgias in that it is more persistent, more severe, is usually not 
associated with paralysis, and does not cause an herpetic eruption. This 
is not an absolute* rule, but is the general course of the disease. Anv 
on '' of tin* chief branches of the fifth nerve may be involved, and in the 
Pr ° tr ?. , c . asos il » to find that all the distribution of the 

tth nerve is implicated, and in the chronic cases certain trophic changes 
usually accompany the onward progress of the disease. 

Ordinary faradic or galvanic electricity, more particularly faradic, 
is practically of no value in the treatment of trigeminal neuralgia, save 
perhaps m the very early stages. The principle of a counterirritant 
ao ? 8 not apply to these cases, as it dot's to the treatment of referred 
pains. Certain modifications of electric treatment, however, have 







imnvtl of servier in this |x*rsistont form of neuralgia. Thus hie)>- 
frequenry currents «»ml high-voltage currents have shown themselves u, 
* v of value, and the treatments advised by Bergoni* and I^iu! W 
hvn reporttHl :»> efficacious. I-odue 1 has reported an interesting r W . 
,n which he has been able to apply, by t he method of cataphoreJL iw 


cm , , - „ -— -smperature caused 

a paroxysm. She was unable to swallow anything cold, and even the 
blowing of cool air upon her face was unbearable. She was unable to 
sleep, her teeth were sacrificed to no advantage, and the submaxillarv 


redness in the skin and edema, but there was a marked diminution in the 
pain, and the patient ^was able to sleep. A second application was 
made three days later, since which time (one month after the application) 
there had l>oen no return of the pain. Loduc has never given the 
subsequent history of this case, and it is certain that to report such a case 
one month after does not prove the permanent efficacy of cataphorcsis 
in the treatment of this affection. 

Bergoni6 has advised a method of applying very heavy currents 
by means of electrodes which cover the entire’side of the face.* The cur¬ 
rent is applied in as large doses as from GO to SO ma., the active electrode 
(aluminum electrode covered with damp wadding or clay) being the 
positive pole, and being very accurately fitted to the surface and model¬ 
ing of the face. The duration of the application should be at least half 
an hour. 

BergoniFs Method for Trigeminal Neuralgia .—Correct technic is 
extremely important when applying currents of this strength, in order to 
avoid dangerous shocks or bums. The electrodes must be large, and of 
such a nature that the current will be uniformly distributed over all 
points of contact. An ordinary sponge electrode often has one or more 
places where the metal is almost directly in contact with the skin, and 
consequently practically the entire current would pass to the skin at a 
small spot anti produce a burn. The active positive electrode is made 
of sheet metal fitted to the shape of the side of the face, and with three 
prolongations extending over the forehead, the upper jaw, and the 
lower jaw. Felt, clay, or kaolin wet with solution of sodium bicarbonate 
prevents any metallic contact with the skin. The indifferent, negative 
electrode is of the same nature, and is applied at the nape of the nock 
or between the shoulder-blades. A rheostat should lx' used to turn the 
current on and off extremely gradually. 

A continuous current, of as much as 60 ma. will sometimes succeed in 
greatly relieving a case of trigeminal neuralgia after extraction of teeth, 
nerve resection, anil removal of the Gasserian ganglion have failed anu 
the improvement may be permanent. . . 

The Method of Mild Galvanization. —Three to twelve niilhamperes 
may be applied for an hour at a time from similar electrodes. 

IHxtrihulion of the Current in Applications to the Face. —The heavy 
galvanic currents which arc; sometimes applied for facial neuralgia, 

1 Archive de EleclriciUS Medicate, 1904. 
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i>illirr for the effort of the currents themselves or that of the medicinal 
ions carried by the current, do not patw in n straight line from the active 
electrode to the nape of the neck, where the indifferent. electrode is 
placed. The current is diffused through every part of the head and neck, 
but is of greatest density along paths of least resistance. It passes with a 
practically uniform density through all parts of the skin in contact with 
the electrode, and also through muscles and fascia. When it comes to 
bone, it encounters resistance which is von- much greater than at the 
different foramina and the vessels and nerves passing through them. 
The greater part of the current, therefore, follows these important struc¬ 
tures and passes through the Gasserian and other ganglia and the brain, 
cerebellum, and medulla. 

The symptoms observed by Gautrclct (p. 392) from the application 
of similar currents in rabbits are due to a primary stimulation and an 
ultimate paralysis of the nervous system along these conducting paths. 

The method of heavy currents tor long applications is to lie applied 
with great caution, and only by an expert physician. The following 
physiologic effects are introduced at this point to enforce this admoni¬ 
tion. 


Although the electric treatment of trigeminal neuralgia is of great 
service, particularly in the milder cases, it cannot be said that at the 
present time any sure electric method is known for the very severe 
eases, and one must sometimes have recourse to surgical procedures 
which have been advised. Alcohol injections into the substance of 
the Gasserian ganglion or the affected branch of the nerve have proved 
to be the simplest and most efficacious method of treating these affec¬ 
tions fcuch injections are easy of application, are not attended bv 
an\ disastrous by-effects, and the experience of Schlosser. Lew. anil 
Others shows that relief may be given for ycats at least, even if such 
injections do not make a permanent eure. 

Current 11 " 1 ' tI ^ c Y ra ^ u by x-Ray and by High-frequency 

onpp .mind * 0 J5 pOrtant and oft °" * uccessful methods are described 

.^573^ tias also bp,-Ti usd. hut without lasting success in 
the i ascs which the author has seen. 

bran, e h<' i of b tlf C I lia V”f"^ lgia '~ XeUr " lgia in one or mon ' ,,f <•» 
th , c htaehml plexus is not infrequent. The pain is usually 

^.n the neek. anti shoots down the nerve-trunks to the arm and forr- 

shouldcr and h" if ” hf arc usuall - v ver T painful, and the hunched-up 

S . . characteristic of the attitude of thei 

io co' l or , ' f frw < u< ' nl causes of brachial neuralgias are exposure 

syphilis. d tumons ’ a,,d poisoning from gout, alcohol, lead, or 

in the nervME^thiip 111 *^ \ an expression of a greater degree of injurv 
Here the p .in is nut the ploxus ' or somewhere in their course, 

become tender and tnmhi? i"° n ' 8ev< i r0, | he »? erv o-trunks themselves 
and the nails. * * 1C phim K rs take place in the muscles, the skin, 

develop a^dcltoid'nc^irii,I?** rc “° nS . “ - v< '. t »PPn™ted. is apt to 

tnation of the circumflex- 1 V* w * H8 . a rule. a mild inflam- 

trouble atnoni; rw>nlr ui u r V c# 1’ } s a not infrequently annoying 

classed at times ^ .1 o l ,onsu oral> t , - v *. and may perhaps bo 
as an occupation neurosis. It is a not infrequent dis- 







onlcr •menu worker* with the broom, and is seen hen* in -nine of it* 
more severe forma. 


neurit 


In the diagnosis of the site involved in cervicobrnchial neuralgia and 
riti> certain additional symptoms are of value. In inflammations 
low down in the cervical area, involving the first, dorsal, pain over the 
clavicle I- von* marked. Furthermore, a neuritis in this region i- apt to 
involve the sympathetic fibers, which have a relation here with the 


upper 


dorsal segments of the cord. The evidences of these sympathetic signs 
an* a slight retraction of the eyeball; the lids come closer together on 
the affected side, the outer angle droops, and there is a slight contraction 
of the pupil on the affected side, with diminished light contractililv. 
Some cases show a dilated pupil on the affected side. 

Many of the severe eases of brachial neuritis an* extremely obstinate, 
persisting at times for months rather than weeks, and they tax the 
therapeutic resources of the attending physician. 

In addition to ordinary methods of treatment by rest, salicylates, 
iron, heat, and general supporting measures, counterirritation by 
means of the actual cautery and the use of electricity are the two most 
satisfactory measures to employ. 

Electric currents are harmful in the very early stages of the affection, 
and practically the only forms that arc of service are the direct, high- 
frequency. and sinusoidal currents. Induction currents are usually 
harmful. Exercise, at least so long as pain is present, is very prejudi¬ 
cial. 

A mild galvanic current, not over 5 or 6 milliampcres, should bo 
applied. The positive pole is to be applied over the painful nerve- 
trunks; the negative pole, to the back of the neck. The currents should 
not be interrupted, but should pass continuously over the affected nerve- 
trunks for at least ten minutes. The pole should be shifted from time to 
time, but not removed from contact with the arm. 

The sinusoidal ami bath is of value when the pain has receded 
to such a degree that the pain is felt only on movement. High-fre¬ 
quency currents are often beneficial in the treatment of the chronic 
painful stages of the disease. They relieve pain greatly, even when 
they exert no marked effect upon the course of the neuritis. 

Intercostal Neuralgia. Bergonie’s method of covering the painful 
area with a large positive electrode and applying currents of SO to J>0 
ma. for half an hour at a time is effective here. The same careful 
technic is essential as in cases of trigeminal neuralgia. The x-rav is 
very effective in these cases. Glass vacuum electrodes from the t udin 
monopolar resonator also succeed very well. A local clectnc-lignt at 
is excellent, producing its effect chiellv by dry heat, ami if tin > m is 

slightly blistered, this does not cause pain. . . 

Sciatica.—This is perhaps the most frequent of all the neuralgias 
of the bodv. Lying, as it does, in an exposed |josition. the seiat.c m i\e 
is subjected to frequent stretching, and not infrequent chi.lmsr an* 
trauma. It is a medley, in reality, of conditions rather than one, and 
what has been written with reference to the occurrence of referml pains 
must be borne in mind in all cases in which pain in the sciatic nine 

distribution is found. . . , , . _ 

As a referred pain, sciatic neuralgia is frequently found asa resu 
of affections of the prostate gland, of hemorrhoids, of fissun »> * '• 

iitnl in a few visceral conditions in women associated with retroai.-piaci- 










MCbtrAt. rt.rrTmrTTr ani> novrerN hays 

meats and procidentia. ] hose iirt* not eases of true sciatic involvement, 
alt hough tin*severity of the pains may lend to such n diagnosis. In niui'li 
tin 1 same wav chronic hip-joml alleeliotis may give rise to sciatic pains. 

Pressure on the nerve from chronic constipation, front a pregnant 
uterus, jiihI from tumors is to In* liortic in uiirui. Chronic progressively 
increasing pain in the sciatic distribution points to a tumor pressing 
upon the nerve-trunk within the pelvis. 

Finally, one has to bear in mind that specific herpetic eruptions 
occurring in sciatica point to inflammation in the sensory ganglion 
These cases arc frequently severe, but are apt to recover with a fair 
degree of rapidity. 

The symptoms will vary much. The referred pain sciaticas are not 
of very wide distribution jus a rule; those due to herpes may involve 
most of the branches. The true perineuritic sciaticas vary considerably 
sometimes involving only a few branches, at other times occupying most 
of the entire distribution. The agonizing and paroxysmal nature of the 
pain is one of its chief characteristics. It. is usually increased bv move¬ 
ment of any kind, and more particularly so by all those movements which 
call for hvperextension of the nerve. Tenderness along the nerve-trunk 
is usually present. It is apt to lx* absent in the referred pain sciaticas 
As a rule, the pains are worse at night, and eventually the patient is 
forced to limp and hold the limb stiff, frequently giving rwe to a distinct 
and typic posture, with a resulting deformity. ’ 

So far as electric treatment of sciatica is involved, it should be 
considered purely as an adjuvant, although high-frequency current 
applications and those of Leduc’s low-tension interrupted current are 
otten of immediate and permanent relief in a number of the most in¬ 
tractable cases. 

In the referred pain sciaticas counterirritation by the faradic brush 
or the static breeze is of signal service, but is useless in the severe peri- 
neuntic cases. 

Heavy constant currents are valuable for their sedative effects. 
“? r £° t roc |, es should be used, and long applications are necessary— 
'.j. b() ma. for from ten to twenty minutes—one electrode over the 

i i:t< fossa, the other to the sciatic nerve in some part of its course. 

. " ascending and descending currents should be tried, since the deter¬ 
mination of the lx*st direction of the current has been, and is still, the 
su ,J,T ! considerable controversy. In both acute and long-standing 
ca>v> high-frequency currents are of very great service. They seem 
° _ axm ^st value in cases in which thickened painful nerve-trunks are 
present. Just why, is not known. It is highly injurious to attempt 
o treat sciaticas of the |x*rineuritic type too early. Absolute rest is the 
i> requirement if one would avoid the chronic infiltration connective- 
f SSUl ; which inevitably lead to the more protracted chronic 

•mu* of t he disease. Even the use of the constant current, which is the 
oniy admissible form, should not be begun prematurely. 

t . n °'PL. sinusoidal current are useful in the subacute 

agi-.s. | bi|H>lar bath with this type of current is most satisfac- 
"•> • It should be used only when relief follows its application. If such 
usage provokes pain, it is wiser to delay its application. 

ni the very obstinate forms it may be assumed that adhesions have 
( H n " rrn °d. These may frequently lw diminished by the use of high- 
requency current* and ultraviolet ray emanations. The results in some 
of the author s east's (p. 573) have b^en magic. 
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Chronic Sciatic Neuralgia 

appliod 

ofoali'anization of the xarral irfrr,, 'V or Benedikt's mr/Wil 

ill * largo electrode ovo7thc^eml^“j‘uSS J^ 101,1 ^ 10 V* ,h ? 
may Ik* used instead of the metallic elect rode f f Tl “ n 1 cl<< j ,nc [avage 

ami Mic induced current, an! all u.S ' U ' ht ' 8 ™* t,c ncrve ’ 
Static Induced Currents for Sciatica.—The intient i« • 
hited, and holds u large plate electrode connected with the external 
armature of the positive Leyden jar upon the skin of the cpS 

,T°rinr I Sin | Wl . e,e ? trod * ^om the external armature of 

Jf y t" J: ‘ r ,:U 1 an . ,nsula ted handle by means of which it fa 
applied to the skin in the lumbar region over the emergence of the sciatic 
none from the vertebral canal, and then to the different painful sm s 
without breaking contact with the skin. The discharging rods of the 
static machine should be separated far enough to product visible con¬ 
traction of the lumbar muscles at each spark. This separation will 
usually be loss than half an meh. After ten minutes' use of the negative 
electrode the connections may lie changed so as to make the positive 
electrode the aetive one. A static bath with powerful sparks along the 
lower |*irt of the spine and the sciatic none may be given at another 
treatment, alternating with the static induced current treatment. The 
host results are obtained from daily treatments, and De Blois 1 reports 
80 cures out of about 100 cases treated. t 

General Measure# for Sciatic A curalgia. -A great many cases require 
some general treatment, dietetic or medicinal, and by static baths or 
hydro-electric baths with sinusoidal currents, without which the local 
electric treatment may fail. 

The Method of Galvanization for Acute Cases of Sciatic X curalgia *— 
This is applicable from the very first moment of the attack, but does not 
succeed so well after the case has become chronic. An electrode, 
preferably the positive, but this is not essential. 6 by 7 inches in size, 
is placed over the upper part of the sciatic nerve, a convenient way 
being for the patient to sit upon this electrode. The other electrode is a 
large one. bent so as to fit around the calf of the leg; or the other electrode 
may lx* formed by a foot-bath extending up to the ankle. A certain 
amount of glycerin added to the water will prevent a bum occurring at 
the upper surface of the water. Wearing a stocking also acts as a pre¬ 
ventive. The current strength is to lx* from 30 to 50 ma., and is to be 
applied for half an hour to an hour — at first, every day. 

The prognosis may be judged of by the results of the first few treat¬ 
ments. If this treatment has been begun a few days after the outset 
of the attack, and no marked relief is obtained in seven treatments, the 
case is probably dependent upon a constitutional cause, and it will take 
several weeks to effect a cure. If relief is prompt, the case will be cured 
sooner. 

Galvanic Currents for Sciatic Xvuntis .—There is the same arrange** 

1 Ixi pn*wie mwlicalo, April 19, 1905. 

1 Allx'rl Weill, Jour. dc Phygaotiipnipio, August. 1903. 
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, ,’ U * thp !, PI. ,,irflt, °n is much weaker and shortor- 
on > 8 or 10 m««. for about ton minute*. Tl.o positive oloctrodo n.av lx* a 

ovcr lho —*• ■«<* «- ... * 

Of recent years it has been suggested to use certain remedies which 
art* thought to have an effect in diminishing the proliferation of connoo- 
m tissues. Such a remedy as potassium lodid has been used for years 
and with a certain amount of success, but its range of usefulness is V m* 
namjw .Mon* recently thiosinamin and fibrolySn have ls*en roconi- 
mended in the treatment of conditions accompanied by proliferation 
of new connective t..ss„e. The former has a very limited range of awST 
but the Inner may In- tried In .some of the thro, iccJUamS 
pnmed by th'ekenmg of the nerve-trunks when other remedies have 
eessed to he of service. Massage in combination with electricity i- 
frequently of value, but should never Is- used in the acme or -ubat-ute 
stages that ,s. when ,he nerve-trunks are tender. .Ins, what ,-lertr“v ie 
ionization may tlo for the penneuntie sciaticas is an o.».„ que^ion ' 
Surgteal procedures, such .as stretching the nerve, are hazardous 
but dissection and actual division of definite adhesions which mav be 
longitudinal splitting of the nerve has been practised to ad- 

Treatment of Lumbago by Faradization.-Sponge electrodes o 
inches in diameter arc* apphed, one on the vertebne and the other -hitted 
irom one painful spot to another. The fine wire coil with very rapid 
vibrations is used, and the strength is increased as toleration is : estab- 

vlbra ! ,on of th = affected muscles finishes the treat- 
" "‘eh takes ten minutes and may be repeated once or twice a dav 
Ele ctr,c| t y in Renal Pain.—It often happens that a patient who is 
f nr for -r-ray examination for calculi, and in whom none is found, will 
be very- much benefited by the x-ray exposure. 

(.alvanofaradic currents as strong as the patient can bear may be 
ppn<l irom two electrodes about 4 inches in diameter, placed one 
in front and one behind the painful kidney. 

• , eural g' a of the Testis.—This is treated bv positive galvanization 
uth as strong a current as can I** borne. The testicle is wrapped in 
°’r c 2.? on » ou t s .ide of which is lead-foil connected with the conducting 
1 ,!l ,: negative electrode should measure 4 bv 5 inches, and is 

applied to the lumbar region. 

Electricity in Treatment of Organic Diseases of the Central 

Nervous System 

spinal CORD 

1 he chief diseases of the spinal cord may be grouped as those due to— 
/•>! I . LSca ‘ S1 ' the motor ganglia—poliomyelitis type. 

the motor paths—lateral sclerosis type. 

/.! !!ff’ ase ?/ ’ * ie Kon>lor . v paths—tabes dorsalis types. 

( ») Diffuse disease—myelitis type. 

■>) Intraspinal disease*—syringomyelic type. 

• • .. ,sea f ses Motor Ganglia.— Poliomyelitis; bulbar palsies in higher 
' i*> ri mtions; chronic atrophies (Poliomyelitis chronica), mixed types: 
nmtfo rophie lateral sclerosis. The chief diagnostic features of the |x>lio- 
ruveiiiH syndrome are loss of tendon reflexes, muscular atrophy, trophic 


(C) Jeff Behary 2019 




IN IMHRAKKH of T1IR NKHVOCB KVSTRW 


403 


cv 


disturbances, no scnsnrv nheimmc,. , . 

forms of neuritis often mav be ronfn«.T,v-Vt? n <lr ^' , 1 VT fttlon - Grave 

bar ,h ‘' formcr .*»>• ^.ffi^rsSiralv^s 

3 , utc symptoms have passed when cl,-,-trie m-alm.-m mav not lTof 
service. I he ancient dictum that if reaction of degeneration has \^n 
P T.'T| n - t /S'.? 1 ^ three months regeneration may not he looked for is 
tot:»ll> t.ilse. ami considerable decrees of recoverability mav obtain 
after more than two or three years of absolute loss of electric excitability 

It ts becoming more and more apparent that the involvement of the 
ganglion-cells in poliomyelitis 1S extremely irregular, and there is abun¬ 
dant evidence tending to show that rarely are all the eel Is in the nuclei 
supplying the muscles equally affected. Thus, notwithstanding very 
severe and deep implication of a muscle group, many of its fibers are 
spared, and t he ganglion-cells are capable of stimulation, with retardation 
of further degeneration in the muscular fibers. This appreciation that 
functional muscle-fibers are often retained for a long time in infantile 
paralysis was first pointed out by Duchcnnc, of Boulogne, and it is very 
easy to neglect, this point of view in the study ami treatment of these 
cases. Special efforts should, therefore, be directed to the cultivation 
of these residual sound fibers, in order that they may themselves retain 
what capacity they have, which, without proper physiologic stimulus, 
would inevitably be lost. 

The more extensive the nucleus of origin of any group affected may 
be, the more certain it is that sound fibers and unaffected cells will be 
found. It is, therefore, of great importance in making the diagnosis of 
any {riven case, so far as electric results are to be obtained, to bear this 
definite fact in mind. Reference to the coll groups in the cord (see p. 
449) mav be made to determine this point. 

In general it may be said that the grades of injury in acute poliomye¬ 
litis are at least threefold. Certain muscles show great weakness, but 
are not completely paralyzed; reaction of degeneration varies within the 
limits of the muscles, but it is not absolute all over; trophic changes are 
not present to any marked degree, ami there are few evidences of tem¬ 
perature changes in the affected member. These are the muscle groups 
for which mild exercise, passive movements, and massage result in 
ultimate recovery, but there is no doubt that electric stimulation, if not 
begun too soon, at least not for eight to ten weeks after the onset of the 
paralysis, will hasten the recovery very distinctly. Even after years of 
neglect such muscles may bo helped by proper electric stimulation, par¬ 
ticularly in those cases in which the reaction of degeneration is not 
marked or is absent. Cases are certainly on record of some ten to 
fifteen years’ standing in which improvement has followed the electric 
treatment. 

A* for those patients in whom complete reaction of degeneration is 
found, less can In* done by electricity. They an* not hopeless, however, 
by any means, and a marked return of power may be found in muscles 
which, for u longtime, huve shown very typic reaction of degeneration, 
even when it has extended over a considerable period of time—even as 
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III tlic treatment «»f these raws of poliomyelitis ram should Is* taken 
not to commence electric, and mechanic treatment o« well, too curly. 
While the ganglion-cell* are acutely inflamed it is harmful to excite them 
electrically, and only after thoiw little patients have been at rest for 
a period of from eight to twelve wi*t*ks should the more active use of 
electricity and forced movements lx’ begun. In some cases where con* 
tract tines have a tendency to come on early, proper orthopedic proce¬ 
dure* and the stimulation of antagonistic muscles may 1 m* advisable. 

* The early electric treatment should not he In'gun so long as there 
is any tenderness in the muscles or in the nerve-trunks. The presence 
of pain in these patients should not bo overlooked. In the early stages 
it argues for a meningeal involvement. 

Alter careful tests are made and the results recorded, each muscle 
being tested systematically as to its motor point and its muscle sub¬ 
stance and tendon reaction, treatment should be directed toward stimu¬ 
lating the unusable muscles. The galvanic and faradic battery cur¬ 
rents are those mostly employed. In the cases in which change of tem¬ 
perature and trophic disturbances have boon observed the early signs 
of repair are noted in the gradual modification of these symptoms to 
conditions more nearly approaching the normal. The circulation im¬ 
proves, the limbs commence to fill out, the blueness becomes less marked, 
and the temperature rises. 

Elcetrir treatment may be carried out in a bath or by ordinary elec¬ 
trodes, and should be aided by manipulative movements, light massage, 
anil passive resistance movements. 

Liter, electric reactions commence to appear as the few non-diseased 
fibers commence to take on normal functions. The first reactions arc 
usually those in response to the induction-coil. 

The static wave current has been applied for a profound local effect 
in infantile paralysis. Electrode of 22-gauge soft metal, 11 by 8 inches, 
to upper half and lower two-thirds of spine alternately for twenty 
minutes with 8 or 10-inch spark-gap from 8-plate static machine. 1 

Exercising Paralyzed Muscles by Static Induced Current. —The large 
indifferent electrode, 10 by 14 inches, is moistened anil applied to the 
back. Smaller ones are strapped to several different affected muscles 
and all connected. Connections are made with the outer coats of the 
two Leyden jars. Slow speed is turned, and a spark-gap that will yield 
marked but not painful contractions (140 per minute) for about ten 
minutes. 

Light, mechanical vibration, and massage are also used. 

Jones’ summary'' represents the author’s position so thoroughly that 
we cannot refrain from quoting it in this place: 

“ I® every ease of infantile paralysis which is not clearing up satis¬ 
factorily it is important to apply electric treatment, continuing it for 
six months to a year or more. 

“ It is the exception for a muscle to be so completely destroyed by 
poliomyelitis as to lie without any functional fibers, anil these remaining 
fibers can be cultivated by persevering stimulation of them. 

“ Where the muscles show only the reaction of degeneration, or even 
where reactions are entirely abolished, some improvement may be hoped 
for in a good percentage of cases. 

“ The amount of restoration which may be passible in a muscle will 
1 W. B. Snow. Jour. Advanced Thcrnp., October, 1912. 
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depend upon the number of surviving ganglion-coils. With prolonged 
treatment recovery advances very much further than one might expect, 
and is infinitely superior to the results obtained when treatment has not 
been given. 

•* Even where the electric reactions are not altered in quality, it is not 
good practice to leave the case to take care of itself.” 

Chronic Poliomyelitis — Progressive Muscular Atrophy. —This is a 
large group of cases of varying causation, pathologic change, and outlook. 

It is dilfioult to treat them all as one disorder. Two general types are 
to be differentiated—the neuritic and the central. Irregular reactions 
to electric currents are found in both. In the ultimate stages of com¬ 
plete atrophy absolute loss of electric response is the rule. 

The results of electric treatment in these atrophies are not to be 
viewed in an oversanguine light. There is no doubt that conscientious 
anil consecutive treatment will retard the progress of the atrophy. 

In the central or spinal types this effort is rewarded with more suc¬ 
cess than in the neuritic or myopathic forms. Erb has recommended 
the direct application of the galvanic current to the spinal cord, laying 
particular stress on direct electrization of those segments of the cord in 
which the major implications are to be found—usually the cervical or 
lumbar enlargements. Jones recommends the use of the induction-coil 
currents in mild doses in these cases. 

Progressive Muscular Atrophy. —Hydro-electric baths with triple¬ 
phase currents cured a case reported by Albert-Weil. 

As to the use of other forms of electric stimulation in the chronic 
atrophies, experience is not yet cumulative enough to enable one to 
come to definite conclusions. High-frequency currents have been used 
bv a number of observers, among whom Denoves has reported good 
results, but one is compelled to withhold conclusions in the cases re¬ 
ported up to the present time. 

Disease of Motor Paths ( Lateral Sclerosis Type).— On general 
principles it may be said that disorders of the pyramidal tracts are not 
only not helped by electric treatment, but, on the contrary, are banned. 
Up to the present time there are no reports of help coming to these cases. 
In those cases in which pressure on the lateral tracts by tumor causes 
the affection, x-ray treatment occasionally diminishes the size of the 
tumor, but its use is not advisable unless surgical intervention is abso¬ 
lutely impossible. 

In multiple sclerosis no definite progress has been made. Certain 
cures have been reported, but these were undoubtedly cases of hysteria. 
It is well known that multiple sclerosis has periods during which im¬ 
provement takes place, only to have the patient slip further back at 
the next advance. Psychotherapy also has a marked value in helping 
patients with multiple sclerosis to make less of their ills than is their 
usual wont. 

Certain advances ought to lx? made in the electric treatment of mul¬ 
tiple sclerosis patients. The tissue proliferation is of a type which, by 
analogy, should lx? affected by high-frequency currents, just as we know 
that the perineuritic inflammatory exudates of chronic character are 
modified. The field is not hopeless by any means. 

Disease of Sensory Paths (Tates Dorsalis Type). —The evidence 
bearing U|x»n the availability of electricity for the treatment of disorders 
of this group is far from being conclusive. Much depends upon the 
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Vvi^T V , r' rx * cr * 1 ** that the cun* of true posterior 

sclerosis has not Imhui advanced at all by any yet d. vised fonhof clcc- 

tnrally induced energy. Pains may bo relieved minor nn Uics ..1 

the tonus of weak muscles improved, and the functions of the bladder 
and rectum muchi stimulated, but true tabes dorsalis has not vet suc¬ 
cumbed. nor ran it yet lx* seen why t here is any likelihood of ft* doing 
so. 1 seudo tabes of neunt .e nature following poisoning by alcohol lead 
aspergillus, ergot and its allies, or other agenti causing a mild won line 
degeneration may recover after the application of the electric tn-atment 
hut it is not even certain in these cases that the neuritic process lmSn 
hastened in its repair by the electricity. These pseudotabes 

. V aIm ° St an - vt,lin & or nothing, and fflt 
of little profit to argue the question without a ruison d'etre. 

Application of Galvanic Currents to the Spine in i# • 

'K °S CM-batte -—The patient may bo seated in a perineal IwTiT 

n not, forms .ho posit,vo olco.ro,lo, while l„„h foroarms Sat in baths 

m"-m Z. c ?: ,nt ' c, ;' d " ,,h 1 } he "fCtivo polo. A galvanic curront of 25 
... JO nia. la gradually allowed to flow for about ton minutes The 
treatments arc Been three tunes a week for four sin weeks AH ho 
o nron, passes through the patient’s body, and according .o .he nUc hv 
ah,oh currents .revel chiefly by the best conducting path, we know 
1 :1 ;ir p proportion of it traverses the spinal cord Allard and 
C auvv. who suggested ,he above technic, believe that a favorable cffe« 
the litb(W ;erted UP ° n ’he hyperemia and the sclerosis, and especSlv 

,t &TK C 1 e fi t teV ran5itory ‘*>e eariys^ 

Se^n SS l0WCd ‘° fl °"' for fift< * n minutcs - Treatments 

of iTih 1 1)0 Cl T U ; il tbat 0, r tric treatment will delay the progress 
ami it ^ T° ? In V1CW of lhe chronicitv of the affection 

sion it K Iar , C ° U ^ partlc , u ! arl >' ^ long periods of non-progres- 
dSase OUrf eVOn W da,m this for c,cctric treatment in this 

rnatlim If V V ° r [-’ howev , er ' l** 8 . not y Qi been spoken, and it wUI be pre- 
Deutif l ' nega ! ve . on a pnon grounds some new claimant to thera- 
men te re V 1 1S ccrtain that the radium treatment, x-ray treat- 
eatt - 1S€Q -light treatment have thus far disappointed their advo- 

of rhf, n r l"‘sites for proving the claims are extremely severe, in view 
ot the many-sided character of this affection. 

/nrv ' * T ' u . l f n f l<i High-frequency Currents Applied to the Spine in 
tCr L At<lXia ~ T '"‘ author has s,n great fasting improvement 
injections" & CUre ' ,n a case which was also treated by mercurial 

whon?tbf. e Spin , al . D, . sease (Myelitis Types).—In those patients in 
eli f tri. ♦ paraplegia is spastic we cannot look for much relief from 
* tr ° } dment, hut in the ataxic types associated with lost knee- 

1 Rev. Internal, dc rood, ot dp chir., April 10, 1906. 
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icrk.c. in which involvement of the gray matter seems evident, the indi¬ 
cations for electric therapy are somewhat similar to that already con¬ 
sidered in the Progressive Muscular Atrophies. Certain of the ataxic 
paraplegias are much benefited by the judicious and persistent use of 
both galvanic and faradic currents. 

Intraspinal Disorders (Syringomyelia Type ).—It is a curious fact 
that of all the disorders of the spinal cord which would seem to offer 
the least hojK* for benefit from electric treatment, syringomyelia should 
be one in which such treatment has been followed by definite and unmis¬ 
takable signs of betterment. Raymond has reported the good effects 
of x-ray treatment in a number of cases. The pains have been stopped, 
the progress of the atrophies delayed, and other signs of improvement 
indicated a regression in the tissue proliferation in the syringomyelia 
area. Experiences of this are, up to the present time, too frag¬ 
mentary to permit of wider generalization, but the results in the cases 
reported have been striking. This, taken into consideration with the 
well-known conservatism of the reporters, should be sufficient to en¬ 
courage further investigations along this line. 

BRAIN 

The most important organic brain affections here to be considered 
arc brain tumors and brain hemorrhages, resulting in the hemiplegic 
and diplegic syndromes. The most striking of these are the infantile 
cerebral palsies and the adult hemiplegias. 

A definite decision concerning the utility of electricity in organic 
affections of the brain cannot yet be reached. Although various ob¬ 
servers have been using all types of currents for years, and some are 
extremely enthusiastic as to what electricity can do in this class of 
affections, the more conservative and careful observers approach the 
matter with considerable reserve. Extravagant claims would border 
on charlatanism, but it were equally as false to common sense to say 
that what we now know is of no service, and even to maintain that all 
that may be learned is ttound to be futile. 

Hut not to deal in futures, it is sufficient to make the general con¬ 
fession of faith that our present standpoint is that electricity may be 
an extremely important adjunct to our therapeutic resources, if not the 
entire source of reliance. 

Hemiplegia.—In the organic hemiplegias it should be borne in mind 
that the first motor neuron is involved. We cannot expect by electric 
or other means to obtain the regeneration of the fibers in the affected 
corticospinal path. The injury' done here is more or less inevitable and 
unmodifiahlc. The spinal peripheral motor path, however, is unaffected, 
anil the changes which take place in the muscles, bones, and blood-ves¬ 
sels of the paralyzed limb arc the result not of any real inherent affection 
in their own proximal neurons, but of the luck of physiologic functioning 
in the corticospinal part of the path. 

It is, therefore, evident that persistent regard paid to the unmollified 
peripheral motor tract is absolutely essential, and one finds in the use 
of electric currents a very helpful therapeutic resource. Old hemiplegic 
cases lacking electric treatment or treatment by massage become more 
and more helpless, but by means of intelligent muscular gymnastics, 
with the aid of galvanic and faradic currents, a great amount of improve¬ 
rs 
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For (he prevention of the development of rigidity the use of both 
faradic and galvanic current* is beneficial. After rigidity him set in 
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moot may In* brought about. "1 his improvement, however, will not 
pass bovond a certain point, ami just how far such treatment may Ik* 
effectual depends upon the individual case: general laws cannot be'pos¬ 
tulated. 

i'< 

the faradic «wui Kin>nuK i-um-i•--» ... .*.-..... .>•»> • nun JR, i 

and has boon present for a number of years the results an* less valuable- 
in fact, massage is then more serviceable. 

Treatment of Hemiplegia. —begin passive movements of ever)* art icu¬ 
lation from the very day of the stroke. This will prevent arthritis, the 
deformed attitudes, pain, and, in a great measure, the muscular con¬ 
tractures which make the sequel* of an apoplectic stroke so much worse 
than would be the case if the condition were simply that of paralysis of 
certain muscles. Reeducation of voluntary motion is to be begun as 
early as possible. Electricity may be useful in the treatment of atrophv 
of certain groups of paralyzed muscles, but not for general application 
to the whole hemiplegic side of the body. 

The electric treatment of hemiplegic eases should be begun only after 
the acute symptoms of the paralysis have fully developed—that is, in 
trom four to six weeks after t he initial lesion. As pain is rarely an accom¬ 
panying symptom of hemiplegia, this does not have to constitute a com¬ 
plication. The improvement in the hemiplegic cases usually comes on 
more or less rapidly—in some cases almost immediately. The galvanic 
currents are best applied, the direction being that of the course of the 
motor tract, namely from the spine outward. The anode is placed along 
• ie spine, and the cathode at the periphery, the anode being moved slowlv 
up and down without being raised from the skin. The electrode should 
be of medium size, and the duration of the application should be from 
ton to t wenty minutes, and should be made at least three times a week— 
preferably daily. 

, Tj** ? rc . th( ?f who maintain that a certain amount of stimulation 
of the brain itself may be brought about by the use of the more care¬ 
fully graded currents of Leduc. In the treatment of aphasia a certain 
amount of success has been claimed by certain French investigators. 

ie application should be made by the alternating current of low in¬ 
tently and slow interruptions, and should not be* of more than five 
? ^ration at one time, while care should be taken in ascertain- 

u* * r ^?, 1S , tan ?? of tbc bram tlssues the interrupted current. This 

caption of Electric sTccp. m ° re ^ “ “ “ CparatC para « ra P h - ">*r "■<= 
Infantile Cerebral Palsy.—The individual lesion which may be 
present in this type of affection vanes so widely that we cannot in this 
place attempt to outline* the symptomatology of the group. Suffice it 
to nay that the chief damage is done to the corticospinal neuron, and 
may manifest itself in monoplegia, hemiplegia, or diplegia. In the 
monoplcgnc types nature herself does much to minimize the damage 
done, and great improvement in the functional capacity of the affected 
muscles may be looked for from her unaided efforts. Both massage 
and electricity should be utilized early in the treatment of these para¬ 
lyzed children. The indications are precisely the same as those which 
have been already spoken of in the paragraph oil Hemiplegia. 

It is to bo borne in mind that the lesions in infantile cerebral palsv, 
when not due to a generalized encephalitis, are of the hemorrhagic type! 
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timl that functional losses are much more extensive than the primary 
anatomic defect. 1» should, therefor**, be the aim of the electric thera¬ 
peutist to minimize, 80 far as possible, the tendency to the continuance 
of this functional defect until the time when the exercising of the hemor¬ 
rhagic area would of itself bring about an improvement in the condition 
ns to movement. Both galvanic and faradic currents will prove of 
service, these currents being useful for the maintenance of nutrition. 
The use of massage in conjunction with the electric current should not 
be lost, sight of, the two mutually assisting. Some students have ob¬ 
tained a like stimulation of muscular tone, and nutrition by the use 
of high-frequency currents, induction discharges, and static breezes. 
The latter, however, are more useful in maintaining skin nutrition than 
thev are in affecting the muscular tissues beneath. 

New' Grow’ths in the Brain.—Here the symptomatology is so varied 
that we must refer the reader to works on neurology. What can be 
expected of electricity in the treatment of new' growths? It must he 
confessed that it is not by any means clear that the electric treatment 
of new growths is of much service, and this is not the place to consider 
what radium emanations or ultraviolet rays may do for certain forms 
of intracranial growth. In view of certain recent results obtained in 
the treatment of syringomyelia by the use of x-ray and by ultraviolet 
light, it cannot, on d priori grounds, be stated that similar types of tissue 
degeneration in the brain may not be beneficially treated with this form 
of electrically produced energy. 

Manifestly surgical procedures are those best adapted for the treat¬ 
ment of intracranial growths, but in view of the gloomy outlook, even 
under the best of conditions, research in the matter of the treatment 
of growths by different types of electric energy should not falter. 

Epilepsy.—It seems unnecessary to repeat that epilepsy is not the 
name of one disease—there are several different epilepsies. That the 
motor discharge induces the familiar picture is true, but the causes 
of the motor discharge vary from slight emotional excitement to actual 
anatomic destruction. It seems incredible that electric action could 
affect anatomically altered brain tissue to such a degree that the opilep- 
tic discharge could be modified, and such is the general experience of 
those who have tried electric methods in the treatment of epilepsy. <-.ooct 
observers, such as Althaus and Erb, have, however, reported beneficial 
results in certain cases of epilepsy. Erb particularly advises the use o 
the constant current in certain cases, the anode being placed first on e 
side of the forehead, with the cathode at the nape of the neck, ant a 
weak constant current being passed for one minute. He later c ang 
the electrode, the anode occupying the middle line of the head in ron • 
the cathode being placed over the occiput, anil the same t\f* ° cu 
rent being passed for the same length of time. . 

X-ray treatments have been reported to have been of bent 
some cases, and it is conceivable that such treatment has had an en * 
upon a new growth which had been the primary' cause oi the irruauo 
in the cortex h ailing to the motor discharge. One cannot, howevor, p 
one’s faith to these measures. They should be adopted as i .* 

only, and we arc not yet in a position to maintain that they snouiu 
used primarily. _ * __ 
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GENERAL NERVOUS DISORDERS 

Of l lie more general nervous disorders, irregular forms of muscular 
spasm tnav lx* consiMered. So far sis habit spasniH and lira of vnrious 
types, including the tie of torticollis or wry nerk. nro concerned, it seenis 
certain that electricity is of very secondary value. In most of the habit 
spasms the psychic element is very strong, and electricity, instead of 
being of service, usually tends to aggravate the ills that are alrcadv 
there. Those forms of spasm or tremor or irregular tonic or clonic 
movements which arc of an organic nature due to minute alterations in 
the vascular supply of the central nervous organs, also resist electric 
treatment. 

So far as the eases of wry neck and of forced irregular posture, which 
are due to exposure to cold and muscular or neuromuseular involve¬ 
ment arc concerned, electric treatment is par excellence favorable. Here 
the farailic current, or more particularly the static breeze, or induction- 
coil sparks arc of great service. 

Chorea.—Treatment of chorea by electric energy remains a terra 
incognita in neurology. Certain cases of chorea arc undoubtedly much 
benefited by electricity, especially by the static breeze, or application 
of induction sparks to the spinal cord, or galvanic baths; but the action 
is probably due entirely to the tonic effects on the body. 

Cases of chorea treated at St. Bartholomew s Clinic have been quickly 
cured bv the application of glass vacuum electrodes from the Oudin 
resonator along the spine and over the upper and lower limbs. 

If it be assumed that most choreas are. after all. the results of a post- 
mfactious toxemia having a special predilection for the motor area 
causing excessive irritability, or bringing about insufficient inhibition! 
then it is comprehensible why general electric stimulation by the static 
currents is as efficacious as it is at times. Furthermore, in the treat¬ 
ment of exhaustion states following excessive choreic movements elec¬ 
tricity is of inestimable value and should be added as an adjunct in 
the treatment of this affection by the ordinarv tonic measures usually 
earned out. Pharmacopcal therapy, hydrotherapy, and electric therapy 
combined give bettor results than any one alone. Jones has found 
in the treatment of these eases that the application of the negative 
nrceze to the spine is a convenient and more agreeable method of 
treatment than the ordinary static spark procedure. 

Occupation Neuroses.—These, as has already been said, arc 
properly considered m the light of a complex etiology. They arc 
cases of neurasthenia mixed with a bad psychic habit, and experience 
* „ j* that in their treatment they arc extremelv obstinate. As is 
\\eii known, such torms of occupation neuroses associated with crarnp- 
Uke conditions m the muscles are common accompaniments to piano 
p.niiig, Molm playing, tennis playing, and tailors, shoemakers, and 

riters an* often afflicted with it. A vast number of neuroses belong 
to this group. b 

Fleet ric treatment Is of service undoubtedly in the toning up of 
trie muscles themselves, but it is more than doubtful whether it ever 
r< :n ies the psychic factor in the disorder. Our own experience has 
" ,-n v, r . v disheartening tn the electric treatment of these occupation 
neuroses, especially writer's cramp. 

Galrunic Currents for Writer's Cramp .-A large negative electrode 
w placed between the shoulder-blades ami the forearm rests in bath 
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tcoid water in which the positive electrode is placed. A current of 
30 ma is applied for fifteen or twenty minutes every day. 

Exophthalmic Goiter.—Until the exact pathology of this disorder 
is placed uiwn a more rational foundation it were futile to rlnim for 
it that it may lx* cured by electric measures of treatment. There are 
numbers of cases in which electric applications of the induction cur¬ 
rent applied to the sides of the neck have proved to be of considerable 
service These are probably those cases in which the goiter is largely 
due to disturbances in the functions of the cervical sympathetic nerves, 
ami the electric treatment serves to restore in part at least a function 
which has been groutiv altered by the toxemia of the overacting thyroids 
nr parathyroids. Applications to the glands themselves have been made 
wit h a view to diminishing the amount of glandular substance secreted and 
thrown into the circulation. Whether electrolysis can bring this about, 
as has been claimed by a number of observers, is highly doubtful. At 
•invrate, the question must remain an open one until more is known of 
this disorder. When it is recalled that Dubois, of Borne, reports the cure 
of a number of cases by the use of psychotherapeutic principles, it is 
neccssarv to realize the psychic element in producing the anxiety, 
tachycardia, and irritation phenomena in the disorder. 

ihe electrodes may be placed at the sides of the neck behind the 
angles of the jaw with the negative electrode upon the side of the most 
marked exophthalmos: or the negative electrode may be placed at 
the nucha and the anode first over one carotid region and then over 

the other. ... ... 

Another successful way to use the galvanic current in this condition 
is to apply an electrode to each side of the gland. The electrodes should 
be thoroughly wet in a solution of bicarbonate of soda anil the current 
should be applied for fifteen minutes at a time, using from 10 to 15 milli- 
amperes. The treatment can be applied twice a week. The direct appli¬ 
cation of a spark from a static machine has also been of great service, 
but. of course.it is rather a disagreeable method of treatment, \\hen 
this is used the patient is placed on the insulated platform in the usual 



manner anil connected with the positive pole of the static machine, 
lhe negative side of the machine is grounded; the patient holds what 
l- known as a spark director (Fig. 320) in contact with the gland; the 
brass ball electrode, which is held in the hand of the operator, is brought 
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within 4 or 5 inches of the other end of the spitrk director, when a spark 
will jump. This is rather a severe treatment, but sonic cases have 
been greatly benefited by it. 

Treatment by the x-ray and high-frequency currents has resulted 
in a certain percentage of permanent cure’s in the author s cases. 

Hysteria.—The attitude assumed on this question is a more or 
less radical one. It is highly important in the first place to distinguish 
between hysteria proper as a well-defined and carefully described 
psychoneurosis, and hysteric or hysterifomi symptoms which may be 
the accompaniment of a vast number of organic affections, not only 
of the central nervous system but also the entire body. 

A characteristic feature in true hysteria is a certain foundation in 
character which |H'nnits of the ready dissociation of the personality, 
and it is, therefore, characterized by great emotional instability and a 
childish development, stamping the individual at once as a being more 
primitive than the education and environment would seem to show; in 
other words, the true hysteric character is a primitive character, and 
it is well recognized that true hysteria is much more prevalent among 
primitive peoples, such, for instance, as the natives of Java, of whom 
Kraepelin has made a thorough study, the American negro, and other 
types. The hysteric character is never altered by electricity. Many 
manifestations of the dissociation in consciousness, such as the pains, 
paralysis, anesthesias, etc., are very frequently relieved by the use of 
electric currents, particularly those of a painful or shock-like nature. 
Those forms of energy are useful which make sudden unexpected de¬ 
mands upon the attention of the individual, and which for the time, to 
use Janet’s phrase, are capable of rousing the nervous tension to such 
a point that the dissociated element in consciousness is brought back 
into the hierarchy of the conscious personality. With the cessation of 
the treatment, however, disaggregation takes place in another asso¬ 
ciation. other symptoms arise, and the fundamental features of the 
personality remain untouched. In fact, the wonder-working, as it 
were, of the electric display only contributes to the receptivity of the 
individual to certain classes of impressions, which tend to perpetuate 
the primitive nature of the individual instead of affording any means 
of education. If the electric treatment is used only as a means to an 
end, an attempt, as it were, to first gain the attention of a very loosely 
aggregated personality, which is then worked upon by proper psycho¬ 
therapeutic measures, then its use may be advisable, but as pure elec¬ 
tricity it works to the disadvantage of the individual. The galvanic 
or faradic treatment of hysterically paralyzed limbs is, we believe, 
very harmful to the individual. The element of suggestion that the 
limb is paralyzed by the incessant working over it by electricity tends 
to perpetuate the rmrnlysis and may make it permanent. 

On the other hand, so far as "the treatment of hysteric syrnplojns, 
which are the reflex of disorders of an entirely different nature is con¬ 
cerned, electricity is often of a great deal of value, and when it is of 
Service the attention of the physician should immediately be awakened 
to the possibility of an underlying organic cause for the hysteric mani¬ 
festations. Thus, the common association of hysteric symptoms with 
such disorders as tumors of the spine, tumors of the brain, abcesses of 
different portions of the body, tumors of the kidneys, tuberculosis, float¬ 
ing kidney, stone in the bladder, etc., etc., all of which conditions are 
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known to give rise to hysteric symptoms very frequently, should not tic 
overlooked, and when these are allevinted by electric treatment the 
phvsician should not be deluded into lielief that they arc hysteric and 
that the patient is well, but the very fact of their being amenable to 
electric treatment should point in the direction of a further search for 
the cause of the hysteric manifestations. Thus, it may be seen that the 
electric treatment of these conditions offers a very important diagnostic 

Mental Disorders.—It. is entirely too early to generalize upon 
the value of electric forms of stimulation in mental diseases. If it be 
of service at all, it is of some assistance in the treatment of depressed 
spites, usually the depressed phases of maniacal depressive insanity. 

* \iso perhaps, in the mild or severe depressions associated with senile or 
prescnile psychoses in which the element of arteriosclerosis is the 
primary pathologic factor. It has already boon pointed out that cer¬ 
tain forms of electric energy have shown themselves to be of service 
in the treatment of some cerebral tumors, and mental changes due to 
cerebral tumors arc concomitantly helped thereby. 

It is beyond question, however, that electric forms of energy have 
no radical effect on any definite psychotic conditions, but as an adjunct 
in the general treatment of some'of the psychoses electricity is unde¬ 
niably of a great deal of benefit. And in the large groups of cases of 
the psychoneuroses, particularly in the neurasthenic group in which 
the mental state closely approaches insanity, electric stimulation, 
particularly by various adaptations of the static current, is of general 

tonic value. . .... . . . .. . 

The exact limitations of clcctnc stimulation ot metabolism and 

the .-fleets that such change in metabolic activity may have upon the 
development of psychoses are matters which are as yet in the realm o 
pure hypothesis. It is highly desirable that careful consecutive studies 
be made on definite forms of psychoses, so far as we believe tha sue 
definite forms do exist, in order that clearer notions of the value ot tins 
form of energy may be obtained. 

NEURASTHENIA 

The beneficial effects of electricity in this disease are of 
physical kinds besides that due to mental impression. _ 

all forms of electricity which are suitable for use in this 11 1 

the general nutrition and digestion. The unne contains * 

and less uric acid and albumin and sugar if the latter are P n 
cases of malnutrition with phosphaturia and azotuna electnci > 
bodily weight and causes the urine to become normal. a . j^i 
far described, is one of regulation of cellular activity an o * J 

effect upon the central nervous system. ... , - 

The second kind of effect from electricity is upon the ciiwj^i . 
and this may be in the direction of causing an elevation or & naton 
in blood-pressure according to the form of electricity wbic * I - • 
Generally speaking, extremely high-tension apjilirations. " 

spark or breeze and the spark or effluve from the Oudin - blood- 

latter giving a high-frequency high-tension current), men .ei rnntra- 

pressure, and while called for in cases with hypotension are contra 
indicated in neurasthenia with high arterial tension or ^ 

sclerosis. Comparatively low-tension high-frequency 
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those from the d’Arson val apparatus, have a marked effect in towering 
arterial tension, and are especially indicated in neurasthenia with high 
arterial tension or with arteriosclerosis. 

Application of Static Electricity in Neurasthenia. It is not 
necessary that the statie machine should he of the largest and most 
powerful type, but it must work well and give a good discharge lx;tween 
balls 3 inches or more apart 

Static Insulation or Static Bath. The patient sits on an insulated 
platform with his feet resting upon a metal plate connected with the 
negative prime conductor, while the positive prime conductor is grounded. 
Treatments last for five minutes at first, hut are increased to fifteen 
minutes, and are given every day. This is an excellent tonic to all the 
tissues in the body’. 

Static Breeze .—The patient is insulated as before with the negative 
pole, while an electrode from the positive terminal with one or several 
points is brought near some part of the surface of the body. The effect 
is a sedative one upon the central nervous system. For instance, the 
sensation as of an iron band around the head is relieved by a few minutes, 
application of the static breeze to the nape of the neck. A favorite 
application in neurasthenia is a static breeze from a crown suspended 
over the head and connected with the positive pole while the patient 
is negatively insulated. A reversal of this polarity causes a much 
greater prickling sensation in the scalp and makes it disagreeable. 

The positive pole is readily distinguished by the fact that the dis¬ 
charge from it to the negative pole when they are an inch apart may be 
diverted by a piece of wood, such as a match. Moving a piece of wood 
over the surface of the positive pole, one is enabled to make the dis¬ 
charge start from wherever, within certain limits, the wood touches or 
even approaches the positive pole. The positive discharge follows wood. 

Another way is by the fact that a brush discharge of a violet light 
several inches long may l>e obtained from a pointed electrode connected 
with the positive pole of the static machine, while no discharge is per¬ 
ceptible from a point connected with the negative pole until it is close 
enough to send a spark to the surface. 

Insomnia from neurasthenia often yields to a static bath with a head 
breeze, and so do all kinds of nervous apprehension and even delusions; 
but excessive or too prolonged stimulation of muscular contraction bv 
the static wave currents will cause insomnia. 

^ Static Sparks .—The patient is in negative insulation, and a metal 
ball electrode connected with the positive pole is brought near enough 
o send a spark to the surface of the hotly. This may be applied through 
t e clothes, and the ball electrode should be approached with a sort of 
quick, striking motion, permitting only one spark to pass before the 
electrode is ag ; ain beyond sparking distance. A stream of sparks at 
one place is painful anti exceedingly disagreeable. 

I or a general tonic effect and to raise the arterial tension a series 
ot sparks along the spine are excellent. 

. rhl *y cause localized contraction of muscular fillers and are indicated 
in pronounced muscular atony, either geueral or local. 

*Static sparks applied in the left iliac region have a most beneficial 
eficot upon the constipation which is often a symptom of neurasthenia, 
and they also restore the appetite und relieve the general sense of 
depression. 
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Indirect Static Sparks. —For all the* purposes for which static -parks 
arc applied, the effect, may lx* obtained by grounding the positive pole of 
the static machine (connecting it with the water or gas or steam pipes), 
ami applying the sparks from an electrode which is also grounded. This 
makes the application much easier for the operator, since the electrode 
is not charged and need not be insulated. 

Static Friction or Massage. The patient is in negative insulation, 
and the positive pole is connected with a roller electrode, which is rubbed 
over the surface of the body outside the clothes, or the same appli¬ 
cation may la- made indirectly, grounding the positive pole and the 
roller electrode. The effect is that of a continuous shower of sparks, 
the length of which is determined by the thickness of the clothing. The 
application is a severe one and makes the strongest man twist and 
squirm. The electrode should be moved over the surface quickly and 
should not be applied for more than a few seconds at a time. Pron‘ 
has most admirably epitomized the indications for static, faradic, and 
galvanic applications in this disease. He considers static massage as 
useful in cases with anaesthesia en plaques and with spinal cord irri¬ 
tation, causing seminal emissions and cramps and exaggerated reflexes. 
The applications are made to the upper part of the body. 

The Static-induced Current. —The pelvic neuralgia of neurasthenia 
in women is almost always relieved by vaginal applications of the static- 
induced current. Albert-Weill’s: method of application is by a vaginal 
electrode connected with his rheostat for controlling the strength of the 
static-induced current. The operator holds the insulated handle of 
this electrode with one hand while he massages the abdomen with the 


other. 

The application should be as strong as ean be borne without discom¬ 
fort. ... 

The symptoms especially calling for treatment by static electricity 
are insomnia and myasthenia. 

Faradic Applications.—These are not made with a view to causing 
muscular contractions, and the current must, therefore, be a weak one 
and preferably one with the most rapid possible interruptions. _ The 
latter are easily secured if the faradic coil is made with a ribbon inter¬ 
rupter. A strip of steel tape is the vibrator which interrupts the pri¬ 
mary current. It is permanently fastened at one end and may be 
tightened by turning a screw at the other end. The tenser the stee 
ribbon the more rapid are the vibrations produced by the action 01 ' l 
electromagnet which is placed opposite the middle of the ribbon. < 
more rapid the succession of induced currents, the less is the t (c 
in causing muscular contraction and the greater is the tonic diet tipon 
the sensorv nervous system. The faradic coil should have an a< jus a.» 
number of turns in the secondary coil and the greatest num xr - ° 

be selected. .. , , 

Almost every tvpe of faradic coil gives currents which ha\e per¬ 
ceptible iHilarity, but this is so von,- slight that either electrode maj 

be used indifferently. * , . 

Central faradization is useful in eases of neurasthenia. The P. ftt 
fits upon or lets his feet rest upon a large sheet of metal cmem. 
wet ilunncl as the indifferent electrode. The other electro< t I * 

‘Trait einent dc In neurasthenic, Revue de 1 hern pic, Jul> 

* Manuel d'Elect rot hero pie ct d'EIcctrodiaRnoatic, Pan*. i.hio 
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over the forehead, the nape of the neck, the spine, the precordia, and 
the abdomen. This active electrode nmv consist of n damp sponge 
electn»«ie or it nmv bo the operator’s hand. In the latter ease the 
operator holds a metallic or sponge electrode connected with the active 
j>o!c and the current jiasses through his body to the patient. The 
treatments last about ten minutes. 

Heard considered general faradization as especially indicated in 
neurasthenia with myasthenia and malnutrition, and that it should be 
avoided in very excitable neurasthenics, for whom static electricity 
seems to be better. 

Loral Faradization. —Krb’s treatment for cerebral or spinal neuras¬ 
thenia is by local applications alone of faradization for only two to five 
minutes. 

Bladder symptoms of a paralytic type in men may be treated by 
faradization with the indifferent electrode on the abdomen or buttocks, 
and th«‘ active electrode applied to the jierineiim and scrotum succes¬ 
sively. Rapid interruptions ami a fine secondary coil are used. 

The pelvic neuralgia or neurasthenia in women is best treated by 
static electricity applied intravaginally, as has been described on page 
505. or by vaginal faradization. For the latter, sponge electrodes are 
held in the vagina and over the abdomen. Very rapid interruptions 
and the maximal strength of current are used for ten minutes each 
day. 

Galvanic Applications .—General galvanization is applied from 
a large indifferent negative electrode applied to the feet and an active 
positive electrode rubbed over different parts of the surface. Two to 
four milliamperes is the proper strength of current. Such an applica¬ 
tion is not very often employed. 

Central galvanization may be used when the patient is well nourished, 
and his muscular strength has not been affected by the disease. A 
large negative electrode is placed over the epigastrium, and a small 
active positive electrode is applied successively to the forehead and 
vertex for one or two minutes, and then to the sides of the neck and 
down the spine for two to five minutes. A current of S to 10 ma. is used, 
but it must be gradually turned on for each position of the active elec¬ 
trode, and gradually turned off before the electrode is removed from 
each place. The strength of current ma)' be a little greater at a distance 
from the head. 

Load Galvanization .—The uniform anti uninterrupted galvanic or 
constant current is used for two or three local conditions. 

Impotence from neurasthenia in men may be treated by a current 
of 10 to 20 milliamperes, flowing for fifteen minutes between a large 
indifferent jjositive electrode at tlie genital center in the spine, and an 
active negative electrode passed over the perineum, scrotum, sjMjrmatic 
cord, and the root of the jienis. Albert-Weil sometimes terminated 
each t reatment by rhythmic galvanization. Treatments are given daily. 
Impotence is a condition in which the discovery and removal of the 
cause of the trouble is extremely important. Such a condition as 
hemorrhoids or rectal ulcer nmy interfere with* the success of any treat¬ 
ment directed toward the genital organs alone, ami then again every 
one realizes the profound influence of the mind over this condition. 

ConjitijHition. This is almost always a condition of spasmodic con¬ 
traction in neurasthenia and is relieved by the constant current of 
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rather hiffh amperage (15 or 20 milliampcrcs through largo electrodes) 
over the abdomen. Other means arc the static spark to the left iliac 
fossa, rhythmically varied ami reversed currents, and galvanofaradi/.a- 
taoa. 

Cephalic Galvanization. —This is suggested by Ix'duc for cases of 
cerebral neurasthenia. A large positive electrode is placed at the 
nape of the neck and a negative electrode 5 by 10 cm. in size is placed 
on the forehead. The current must be turned on very gradually until 
20 ran. are applied. This is continued for a quarter of an hour. There 
is an immediate sense of relief, clearness of thought, and ability to work. 
The wrong polarity— i. e., with the positive pole upon the forehead— 
produces a disagreeable sensation of heaviness, slowness of thought, 
and somnolence. 

Pncuniogastric galvanization may lie employed for the relief of 
cardiac palpitation and erethism. The positive electrode is placed in 
the mastoid fossa and the negative over the upper border of the clavicle 
an inch and a half from the sternum; a current of from 5 to 10 milliam- 
peres is turned on gradually and allowed to flow for five or ten minutes. 
It is turned off just as gradually. 

Very Heavy Galvanic Currents for Constipation in Neurasthenia. —This 
method, used by Hartenbcrg, 1 has not yet been generally tried. The 
patient is seated upon one electrode, and another as large as possible 
is applied over the abdomen. The current is of 40 volts and 200 ma. 
and is applied every thirty seconds for an instant, first in one direction 
and then in the other. Vigorous contractions of the abdominal ami 
intestinal walls take place. There is no irritation of the skin. Forty 
such double shocks (closure and opening) are applied at first every day. 

Galvanic Currents for Headache in Nervous Dyspepsia— A current 
of 8 to 10 ma. is applied with one electrode at the nucha and the other 

on the forehead. . . 

High-frequency currents have become a most important factor 
in the treatment of neurasthenia. The general indications as to tension 
have already been alluded to. The d Arsonyal, or low-tension higi- 
frequenev currents, are suited to cases with high arterial tension, am 
the Oudln and other high-tension high-frequency currents are suited 

to cases with low arterial tension. . .. . 

Special Indications for High-frequency Currents in Afliwlllwna.- 
Genend electrization by high-tension high-frequency, currents is more 

frequently indicated than any other method except in 
arterial tension. A bipolar Gudin resonator or a pair o « 
spirals are used and a metal plate connected with one pole * aPP*« 
directly to the nape of the neck, while the other pole is connected with 
an effluve electrode held near the surface ot the cpiga# nu , - 

electrode mav be a vacuum bulb rubbed over t he surface o u . • 

In either ca^e the benefit is due to two factor-first, tbe sur^n^ ot 
high-frequency and high-tension currents through the patien 
the ultraviolet ravs produced by the effluve from the brush dectrocle, 
or by the shower of tiny sparks from the vacuum electrode. IhisUt*. 
ates’ozone from the atmosphere, which is earned into the system through 
the skin to produce a tonic effect. This application should last a 
of at. hour, and Albert-Weil finishes the stance by piling the fixeat 
metal plate electrode over the epigastrium and passing the brusii ciec 

* PrraM mcd., March 7, 1000. 
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trode up and clown the spine for ion minutes. In high-frwiuency troflt- 
ment the metal electrode applied directly to the surfaco of the body inuv 
be considered the indifferent electrode. The brush electrode by which 
an effluve is applied, or the glass vacuum electrode with its shower of 
tiny sparks, either electrode making a direct application of ultraviolet 
radiations and of ozone, may lx* considered the active electrode. The 
nerve centers requiring especial tonic treatment in most cases of neuras¬ 
thenia arc t he solar plexus anil the spinal coni. 

Loir arterial tension is progressively improved by bipolar applications 
of high-tension high-frequency currents applied through a metal elec¬ 
trode at the epigastrium, and a succession of sparks of considerable size 
applied along the spine. A metallic electrode may be used for the 
latter purpose, but a glass vacuum electrode is much more convenient. 
A greater strength of current and a less close application of the vacuum 
electrode as it is passed over the surface makes the difference between 
sparks of considerable size and tiny or imperceptible ones. Moutier 
secures the same increase in arterial tension by sparks from a monopolar 
resonator, and the present author usually employs this method, which 
has the great convenience that it can be applied through the clothing. 
Albert-Weil thinks that the bipolar application is a little more effective. 

Dyspepsia. —The pain is often relieved and the action of the stomach 
and intestines regulated by a bipolar high-tension high-frequency 
current from a metal electrode in contact with the back and an effluve 
or a vacuum electrode applied over the stomach. 

Impotence. —One high-frequency application suited to this symptom 
in male neurasthenics is from a bipolar resonator, with an effluve over 
the epigastrium and a spark electrode applied over the genital center in 
the spinal cord. 

I lie author has had successful results with a monopolar application 
from the Oudin resonator and a glass vacuum electrode to the penis, 
scrotum, and groins. A strong application is employed, regulated so 
as to produce a current which makes the glass quite hot, but with von* 
little spark effect, powder being used to enable the electrode to slip 
smoothly over the surface without breaking the contact or producing 
perceptible sparks. No effect may bo noted at the first treatment, but 
• luring the subsequent treatments the erections become extremely 
vigorous. Functional power is restored, but whether there is a relapse 
depends upon the patient’s general condition. 

A further consideration of the use of high-frequency currents in this 
disease is found on page 567. 


Electric Sleep and Electric Death 

Electric Sleep.—This is a name given to a form of anesthesia which 
otephano Ix*duc has been able to bring about in animals and in man 
a the application of a type of electric current which he himself 

h.o>i devised. I ho current has already been spoken of in the paragraph 
on local anesthesia and the treatment of neuralgias. It is an intermittent 
current of low tension and of infrequent interruption, which passes 
through th«- entire body of the animal. The interruptions in the 
current, as has already been stated, run from U0 to 110 per second, and 
the electromotive force rarely exceeds HO volts. The strength of cur¬ 
rent is 4 tua. The apparatus is described on |>age 475. 
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Is'duo was able, in 1902-03, to bring about complete narcosis in 
animals by the application of his current directly to tin* cranium, one 
electrode being placed upon the head ami the other either upon the 
extremities or oyer the abdomen of the animal. 

The description of what takes place can perhaps be best told in his 
own words, for he made himself the subject of an experiment and his 
assistants plaecd him under general electric anesthesia. 

The results of his experiments were communicated to the French 
Society de Biologic, November 22, 1902, and in the Archives d'ltlectricit6 
ra&iicale, July 15.1903, he gives us a description of his own sensations 
when passing into the electric anesthesia. 

One large electrode formed of absorbent cotton impregnated with 
1:100 solution of chloral of sodium, with a metallic plate behind, is 
placed on the forehead and fastened to the head. Thus frontal electrode 
is the cathode. A larger electrode made in the same manner is placed 
over the bark and fastened there by means of an clastic band. The 
Leduc current is then turned on, being interrupted for the first tenth 
of the period of application one hundred times to the second. The 
sensation produced by the stimulation of the superficial nerves, although 
slightlv disagreeable, can be easily endured. 

After a short time the patient feels a calm similar to the sensation 
produced by a continuous current, and this, after having passed its 
maximum, ’slowly diminishes, notwithstanding a gradual increase 
in the electromotive force of the current.. 


The face becomes red, slight contractions of the muscles of the face, 
neck and even of the forearm occur, and fibrillary tremors of the 
extremities take place, then one feels a tingling of the extremities in 
the fingers and in the hands, which gradually extends to the toes and 



great danger, one feels that one is neither * 


any movement. 


In his first experiment consciousness whs 


whs not entirely abolished, 


510 


MEDICAL ELECTRICITY AND RONTOBN RAY8 


but in :» second stance his colleagues advanced to the point where, so 
far a> they were able to determine, consciousness had lapsed completely, 
but halite was able to feel that this had not really taken place because 
there was not complete suppression of all sensibility. 

The electromotive force had Ihh-h raised as high as 35 volts, the 
intensity in the interrupted circuit being I milliamperes. In each one 
of the stances he remained twenty minutes under the influence of the 
current. 

Awakening was instantaneous anil the after-effect was a mild state 
of exhilaration. 

With animals, however, as has been shown by Leduc and his pupils 
and by many other observers, the electric sleep may be prolonged for 
considerable periods of time—for three or four hours at least—and 
operations may be performed upon them. 

Certain points have been brought out with reference to (his electric 
sleep which, although as yet.not definite, may be outlined at this time. 
In order to produce the electric sleep according to the experiences 
which have thus far been reported, it would appear that the ordinary 
street current is not as valuable—or as safe, it would perhaps be better 
to sav—as a current which is de live roil more equably, as from a storage- 
battery. The street current which charges a storage-battery and is 
utilized from there would be the ideal current. The arrangement sug¬ 
gested by a number of experimenters would be to utilize the storage 
current for the electricity which is to traverse the body, aud the street 
current to run the motor of the interrupter. 

Gradual application of the current is to be preferred to an abrupt 
dosage. 

The negative pole, the cathode, should always be applied to the 
head, for experience has shown that if the anode be applied to the 
head grave disturbances in respiration take place and the temperature 
is apt to go up. 

Certain conditions are observed to be more or less constantly present. 
Thus the pupils arc usually contracted during the state of electric sleep. 
The temperature is usually about normal or slightly above. The res¬ 
piratory rhythm is slight ly hastened. There is usually an increase in the 
arterial pressure which seems to depend upon vasomotor causes. Certain 
of the reflexes seem to be exaggerated, while others are diminished. 

Iii overdosage, leading to an electric epileptic state or to electrocu- 
lon »y the I>*duc currant, the blood-pressure suffers a verv marked 

\va 1 16 res P lrHl,or, y inhibition is decided, 
hether the lvalue current can be used to advantage in electro- 
cu ion of the human being is for the future to decide, but there are 
certain facts which point to its desirability in this direction. 

. * * a PPhcability in man for anesthetic purposes, the future 

f e ." 1 , a ^ e 10 determine. At the present time of writing the 

ovt j* out by (he application of this new type of currant arc of 

' , mt heoreuc importance, but it has not been tried in a sufficient 

, " r .° ca8es lo justify any general statements concerning its applic¬ 

ability for general narcotic purjioses. 

. Anesthesia from Electric Currents.-This has been obtained 

' asmK tt tl,recl 25 to 30 volt currant of 2 to 10 ma. inter¬ 

rupted —.30 tunes a second. The anode is placed on the skin over the 

‘ klin. Wod»., 190S, Xo. 45. 
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painful spit and the cathode at some indifferent place. He has found 
it effective in migraine, bronchial asthma (with the anode on the neck), 
and angina pectOnB. 

Electric Death.—Internal lesions in death due to industrial elec¬ 
tricity—pathognomonic lesions for the most part—have been ubeent 
in these cases. Numerous experiments have been made on animals to 
determine the causes of death and the character of the lesions. The 
earliest experimental investigations made on animals with the modem 
industrial electric currents that an* of service in the present presenta¬ 
tion were those of ('.range, G a riel, and Brouardel, made in 1884, and 
those of Brown-S6quard and d’Arsonval* in 1**6 and lssT. It should 
be borne in mind, however, that Priestly, as early as 1766. killed ani¬ 
mals bv static electricity, and that at that time numerous experi¬ 
menter; followed him. notably Fontana the Italian physicist. The 
experiments of Xothnagel in 1SS0 arc also worthy of record in this 

r0la irSinvars results will be referred to under the paragraph on 
Causes of Death, since he was interested in the physiologic side of the 
X only. From the pathologic point of view the investigation 
of Peterson and Doremus, conducted in the Edison labonties m 1888, 

an? fnimaUxperimcnts made by Krattcr’ within recent years on mice, 

S'mom 5 .he condition. Subpericnriial nnd 

subplcural ecchvmoses and, more particularly, subendocardial eu 
mtie extravasations ocrui^d in most of hts 
bloody emphysema of the larger bronchial ramifications. 
when "taken in conjunction with the external bums, ara behe^ b> h. 
to be sufficient to make the diagnosis "death by <gwtncgri 
mortis occurred yen* rapidly and persisted prevalent. 

Macroscopic changes in the brain and spinal cord ' u ^ P orrhagic 
though in some there were subdural and intormenmgt^ vith 
extravasations. These are of interest *> ° • reported 

similar findings by Peterson, and m been 

by Van Gieson. Changes m the morpholo£ o “‘V'^Kratter and 
emphasized by earlier observers, but the c conc lusivelv that such 
other recent writers would seem to prote q , . ("unningham* 

do not occur save at the sites of follS death 

has shown that if the thorax be open. ‘ j 0S4 . examination will 

due to strong continuous currents, the h • its ent ,i r e muscular 

be found to show a minute quivering ^ ventricles, as a nilc, are 

substance. While the coordinate bea y o nius0 | e _g| >er8 w ill Is- found 
absent, the numerous isolated bundles different parts of the 

alternately to contract and relaxbecome gradually distended 
ventricle; and as the right and k*ft .. urows feebler and feebler, 

this irregular quivering of the musclo ‘ami. This state 

until every trace of muscular contra. * p j t “fibrillary con- 

of delirium cordi* or. as Cunningham prefers to cau m 

T r lvl . ftricit ^ dans 1’inductric, Coropt« rendu* 

i D’Ar*onvnl. La morto par 16lectric«c 

April 4, IH87, vol. civ . p. «««• Vienna 1886, S. 01, ft «9- 
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traction/* jus tlio cnu.se of death wns first pointed out by f unningham, 
nniJ also independently by I’revost and Bnttolli. 1 

Tin* nervous tissues have bism carefully searched for pathologic 
changes, and it has only been within recent times that distinct changes 
have been found. It seems not improbable that changes of importance 
would be found bv the newer technical methods of investigation, but thus 
far only a few workers have employed the Nissl methods, or modifications 
of the same. Krattcr's observations were made by the older methods, 
and he found no special cell changes. He confirms the observations 
made by Peterson, Spiteka. Van Gieson, and others that minute capil¬ 
lary hemorrhages in the |>erivascular spaces are present, especially in 
the sujjerficial layers of the cortex, but these he distinctly shows are 
not universal, ami cannot be regarded as of sufficient moment on which 
to base a pathologic diagnosis of death. He concludes, however, 
that he believes that minute changes, not known to our present technical 
methods, are responsible for death by electric currents. More recently 
Corrado' has shown that such minute changes may be demonstrated 
by mejins of t lie more modern histochemic methods. 

Corrado s conclusions may be summarized as follows: 

The continuous electric current derived directly from the commu¬ 
tator and applied to robust adult dogs weighing from 2.5 to 20 kilos 
(5 to 50 pounds), one electrode being placed on the head and the other 
on the lower portion of the spinal cord, with a voltage of from 720 to 
2175 volts, and an amperage of 20 to 30. or in two dogs, 10 to 12 amperes, 
produced death in every instance. Death occurred immediately and 
was not influenced by artificial respiration. On the closure of the cir¬ 
cuit the animal, without emitting a cry, became rigid, and all the mus¬ 
cles. especially those of the back, contracted violently, producing a 
pronounced opisthotonos. This rigidity persisted for from one-half 
to one minute after the cessation of the flow of the current. Respira¬ 
tion was arrested from the first moment of the passage of the current. 

An examination of the ganglion cells of the brain and spinal cord 
by the newer methods of Nissl and also by the method of Golgi showed 
a number of interesting lesions, the importance and interpretation of 
which are only just beginning to be appreciated. 

Corrado describes changes as occurring in the external shape and 
configuration of the cell-body, changes of the cytoplasm and of the 
processes. 

, . ^ Changes in the Cell Contour.—(1) Noteworthy and various 
deformities, erosions, jagged outlines, lacerations, and even severe 
destruction of the cell outline. (2) The contour of the cell became 
hazy and diffuse. (3) In some cases the protoplasm became granular 
on one side. 

H. Internal Cell Changes.—(1) A grade of dissolution of the chro¬ 
matic substances with powdery granulations was observed. The cell 
contents were more homogeneous and showed the beginning changes 
of chromatolysis. (2) Frequent and pronounced vacuolation (perhaps 
artefact).^ (3) The chromatic substances had a slight tendency to 
income dispersed in the remainder of the cell-body, at times in distinct 
collections, which in certain parts of the cerebral cortex had a special 

rpniiu*) do l'Acadfmir de« seiencefl, March 13, 27, 1899. 

(j. Corrado, Do ulruno alterazinne delle cellule nervose nella morte iter cllet- 
tricita. Atli. d. K. Assad, mod. (.'hir. di Napoli, 1898, vol. lxxv. 
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arrangement. Those collections of chromatic particles were not dis¬ 
posed in the direction of the passage of the electric current.. (1) The 
nucleus is quite resistant. It. may, however, be modified in shape, 
become diminished in size, or may entirely disap|M*nr. The contour 
of the nucleus may lx- irregular or even angular. The chromatic substance 
of the nucleus may be irregularly disposed, granular, arranged in fine, 
irregular filaments at the periphery, or it may entirely disappear, leaving 
the nucleus colorless. The position of the nucleus may vary. A cer¬ 
tain tendency is manifest for it to be located on one side, especially to 
that side on which the accumulation of chromatic substances occurs. 
The nuclear membrane may be broken. (5) The nucleolus is the 
most resistant part of the cell. It. is for the most part preserved and 
deeply stained, even when the remainder of the cell is profoundlv altered. 
At tipies it may be diminished in size. It has a tendency to an eccen¬ 
tric position, being pushed out to the periph¬ 
ery of the nucleus or even to the periphery 
of the cell. 

Corrado also describes a series of changes 
in specimens treated by the Ciolgi methods. 

These changes of the dendrites consist 
for the most part of varicose atrophy, frag¬ 
mentation, and other modifications of shape 
and position. Since the Golgi method and 
its now known modifications show precisely 
such changes in normal material, it is fairly 
well established, by reason of this and also 
on account of the great lack of uniformity in 
the Golgi pictures, that it is unwise to de¬ 
scribe these as degenerative lesions pathog¬ 
nomonic of any diseased condition. Hence, 
t hese observations of Corrado by means of the 
Golgi method are not considered final. 

In man the pathologic features have 
been closely followed, though not as yet by 
the newer methods. Electrocution has given 
the most accurately observed cases, and the 
investigations of Spitzka, Van Gieson, and 
Krattcr are the most elaborate. In the case 
of William Kemmler. the first officially elec¬ 
trocuted criminal under the mollified stat¬ 
utes of the State of New York, the following 
autopsy record is taken from the notes 
of I)r. George F. Shrady: “Capillary hemorrhages were noted on 
the floor of the fourth ventricle, the third ventricle, and the anterior 
part of the lateral ventricles. The circumvascular spaces appeared 
to Ik? distended with serum and blood. The brain cortex beneath the 
area of contact was notably hardeued. The vessels of the corpora 
striata were notably enlarged at different^ parts of their ramifications. 
Tie* pons was slightly softened. The spinal cord showed no gross 
lesions.” The abstracted report of the microscopic findings of Dr. 
Spitzka is as follows: The brain, spinal cord, and peripheral nerves 
apjieared structurally healthy in every place examined except in Inc 
anemic and hardened areas. The hemorrhagic spots showed no vessel 
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Fig. 321.—.Showing the 
ehnnirtrr aud distribution of 
the p«*techialspots on the Boor 
of the fourth ventricle in the 
ej»K4- i>f Sehichiolc Jugigo (\ an 
Giejon) 
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jdforjifions. (’llic cytologic chimps dwrilM’il by him arc of little 
moment viewed frotu (inwiil day standards.) ^ I lie vnctiolatioti of 
the ganglion cells described an* those now rocognmil for the most part 
as brills due to manipulative artefacts, hardening etc., and cannot 1 m> 
brought into correlation with the later-day pathology of the ganglion 
cell (Kwing, t ioldscheider. Turner. Barbacci, etc.). The histologic 
examinations of those paying the electrocution death jienalty, made 
by Dr. Van tiicson and others, are more extended, and since newer 
methods of accurate fixation and staining were in vogue, some clue mnv 


Hk. S 22 -— Rowing the character and distribution of the petechial spots on the floor of 
the fourth ventricle in the case of Schichiok Jug,go (VanGi^on). 


The details of the vis- 


™t “ t0 - the , amoUnt of ^llular change, xue utlans oi me vis- 
_ K am, ? atI °r- < ° not , n f° d repeating. Since nothing abnormal has 
S • et , ? fo T d \ n an - v of the v “ cep » related in any wav to the method 
of producing death. Of the cases examined bv Van Gieson. that of 

thin md k T g °. r ay h° Ulk r a a ' s a tyP* "The pia was uniformly 
^rlT ? t0ly congested. The blood was fluid throughout. The 

vSloVf L ba8e ° f L h ® bram Wf *re normal. The floor of the fourth 
left side «h ' " u PP er half contained some dilated vessels, and on the 
l ft suit there were a number of minute radiating petechia! spots from 

sm ilf m ' f lamPter - Th , e9e smfil1 Petechial extravasations showed 
iu the ^J r V d blood - telk - situated for the most part 

i the ptnxascular spaces just beneath the ependyma." The heinor- 

ru.nJlT”? *? ' A ! x 8maI1 ve88el had g' VP " way, but whether such 
dTec Inf ‘ 1° - he current - lo the muscular contortions,or to the 

8umrn^ r ^ U at,0 n are not determined by the observer. In his 
r,S° a S ^ findings, after reviewing the result of a number 
of autopsies, Dr. \un Gieson notes the following: “(I) The passage 
oi an electric current of the pressure employed in these cases (of approxi- 
rii.il> \ lrom 1100 to 1700 volts) and in this manner does not do anv 
uanmge to any of the internal organs, tissues, or muscles. .None o*f 
inese parts are lacerated or changed in volume; neither are there any 
gross chemic or morphologic changes or alteration of their finer struc¬ 
tural features. (2) The local thermic effects of the electrodes 
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limitisl to » 1m* scarf-skin. (3) The wnirirnro and distribution of the 
minute hemorrhagic spots an* not uniform or constant feature* in th<;-e 
cases and. ns they are found after death from a great variety of causes, 
they cannot properly la- regarded ns positively characteristic of death 
bv tin's method.’’ Observations on man, which can la* used to compare 
with those of (Virrado on dogs, arc still lacking. For man it cannot, 
thus far be said, therefore, that the observations of Corrado on dogs 
have b< 1*11 verified. 

PHYSIOLOGIC CAUSES OF DEATH BY ELECTRICITY 

From the time when the gods were displeased with the children of 
men to the present, speculation has been rife upon tlu* question as to 
the cause of death by electricity. The earlier observations have been 
collected by Arago, 1 and we are indebted to him for a large number of 
interesting facts. Among the earlier observers John Hunter taught 
that death was due to the “instantaneous destruction of the vital 
power.” Brodie believed that the action was on the head. Edwards 
wrote of the disorganization of the nervous system. Robins Haims 
that death was due to asphyxia. Schneider, in 1833, taught that the 
electric current did not traverse the body but spent itself on the surface, 
thus causing the extensive burns, and death was due to the shock of 
the nervous system. Strieker’s observations were among the first 
series of studies of the more modern period. Reports of autopsies are 
more frequent from this time, and experimental work has been greatly 
amplified. It is worthy of mention in passing that Priestly, in 17t>6, 
and Fontana, in 1775, made a number of elaborate experiments. 

The modern epoch of experimental work may be said to have been 
inaugurated by Nothnagel, of Germany, in 1SS0, by Brouardel, Grange, 
and Gariel, in 1884, in France, closely followed by Brown-Sequard and 
d’Arsonval in 1887, by Krattcr in Germany, and by Biggs. Donlin, 
Houston, Jackson, Knapp, Peterson, Robert, and Terry in America, 
with the later studies of Tatum. Jones, Bleile, Oliver and Bolani. and 
Cunningham. From the pathologic point of view the work of Xissl, 
Hodge, Levi, Lugaro, Mann and Corrado 1 is to lx* borne in mind. 

From the foregoing it may lx* seen that the entire possible theoretic 
ground was covered by the earlier observers, but their investigations 
lacked the precise experimental evidences demanded at the present time. 
The investigations of Xollet, Grange. d’Arsonval, Grasset, Dubois, 
beduc, and others mark the earlier steps in the progress of the elucidat ion 
of our knowledge concerning the phenomena of death by electricity, 
while the investigators just mentioned have brought the question to 
the present time with some definite conclusions, d ’Arsonval s and 
Brown-Sdquard’s earlier hypotheses were received more widely than 
those of the other writers, ami have been extensively quoted, but within 
recent times many of their conclusions have been questioned. d’Arson¬ 
val taught that death was produced in either of two ways or, perhaps, 
by the concurrent action of both: (1) 13y direct action, during which 
the disruptive action of the current produced mechanic alterations in 

1 1 - Arago. Sammtlichc Werkc, t'hor das Gevittcr, Doutseh von W • O. Hnnkol, 
Bd. Iv., l^ ioxig, 1854. 

1 For hihliogmphy of this reoont work, set- Hnrharri, Ccntralblatt fflr allecm<*tn 
Pathologic, 17. IS. IStHI; JrllifT.*. Archive* of Neurology mid Psycho-Pathology, 
vol. i; I,wing, ibid; Turner, Hrnin. 1 .S 1 H*. 
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the tissues and thus altered their physiologic activities. (2) By indirect 
or reflex action, whereby the important nerve-centers of the medulla 
were affected in their physiologic functions, which induced death. 

Brown-Sequanl later amplified this indirect action in the nerve- 
conters. d 'Arsonval again brought up the question, first promulgated 
bv Grange, that the electric current could bring about effects simulating 
death, but the subject could be revived by artificial respiration, to 
which reference will bo made further in the discussion. 

Cunningham's* very able summary of the experimental data fol¬ 
lowing the epoch of <1 'Arsonval is hen- very freely used. The researches 
of later writers clearly led to the conclusions that neither the results 
of experiments on animals with strong electric currents nor the numer¬ 
ous reports of pathologic findings in the bodies of men killed accidentally 
bv the electric currents of commerce or legally electrocuted by the high- 
tension current employed by the authorities in New York State, arc 
in the least corrobative of the hypotheses of these French investigators. 
Cunningham's experiments bear out the conclusions of the later writers, 
who find that in the higher animals the chief lethal effect of both the 
continuous and the alternating currents is due to their action on the 
heart. Thus, in order to bring about fatal results very much stronger 
currents are necessary when the electrodes are applied to both sides 
of the head. A complication of the problem arises from the fact that 
death may take place in different ways, according to the path traveled 
by the electric current. Thus the work of Cunningham and others has 
shown that if death results from the more or less prolonged passage 
of a strong current through the exposed brain and up|K*r spinal cord, 
the lethal effect is plainly the result of asphyxia, while in a second class, 
where the course of even a moderate current traverses the heart for a 
brief period only, the deadly result is due to the interference with the 
coordinating power of the heart, which takes place suddenly and is 
permanent, causing the central nervous system to die of anemia. A 
corollary of this fact is the indication that death by electrocution could 
lx* caused in a shorter time and with greater certainty if the electrodes 
wen* so placed that the greater part of the electric current were made 
to traverse the heart directly. The cerebrospinal arc should 1 m* included, 
however, in the path of the current in order to still the respiratory as 
well as the cardiac movements. As pointed out in the section on Pathol¬ 
ogy, the heart in animals killed by electric current is found to show 
a condition of “delirium cordis" or “fibrillary contraction." This 
is what leads Cunningham to assert that death by commercial electric 
currents, as well as death by electrocution, is due for the most part to 
the fact that the electric current induces fibrillary contractions of the 
heart. The summary of conclusions by Cunningham is here given: 
(1) Industrial electric currents, which traverse the whole body trans¬ 
versely or longitudinally in sufficient intensity, kill because fibrillary 
contraction of the heart is produced, and not. as has been hitherto 
surmised, by producing a total paralysis of that organ or by killing 
outright. (2) Such currents neither kill the central nervous system 
outright nor paralyze it instantaneously. Death of the nervous system 
from such currents is due to the total anemia following a sudden arrest 
of the circulation. (3) In rare cases, when an electric current traverses 
only the eerebrocervical portion of the nervous system in considerable 
* Cunningham. New York Medical Journal ( loc , cit.). 


(C) Jeff Behary 2019 


77 



ELECTRICITY IN DIABASES <>K T1IK NERVOUS SYSTEM 517 

intensity and for ji considerable length of time, it may lull by asphyxia, 
consequent on a more or less complete inhibition of the respiratory 
movements, which occurs chiefly during the passage of the current. 
\o existing facts warrant the conclusion that the medullary respiratory 
center is paralyzed or killed in such conditions. 1 (1) Industrial currents 
are practically non-lethal to frogs and turtles, as the condition of 
fibrillation quickly and spontaneously disappears from their hearts after 
the current has ceased to pass. Such animals can, of course, be killed by 
the very prolonged application of a current of moderate intensity or by 
a brief one of enormous voltage and large intensity. (5) Strong electric 
currents applied to the surface of the skin affect the heart in the same 
manner as currents of less strength do when they are applied directly 
to the exposed heart. (6) It may be possible for an electric current 
of enormous intensity and electromotive force to produce instantaneous 
death, either by its disruptive action or by producing an instantaneous 
heat coagulation of the cellular constituents of the body. Industrial 
currents do not kill instantly, although as a result of their action death 
rapidly occurs. The experience of individuals who have recovered 
from severe electric shock indicates that such a mode of death is not a 

painful one. . . . 

Since, from a pathologic point of view, the critical analysis of the 
cellular changes described by Corrado does not enable one to say what 
the initial cause of the cellular destruction may have been, the results 
of physiologic investigation must be accepted; anti since independent 
observers—Cunningham, Prevost, and Battelli—have come to similar 
conclusions, it seems that the question of the cause of death by electricity 
has an authoritative answer in the conclusions just quoted. 

The experiments of Provost and Battelli, page. 367, are of the 
greatest value. They show that with the same position of the elec¬ 
trodes currents measured in hundreds of volts kill by cardiac fibrilla¬ 
tion; and currents measured in thousands of volts kill by respirator}' 
paralysis. 

l Corrado’s observations, while not disproving this statement, throw some im¬ 
portant light on the pathologic processes taking place in the medullary centers. 
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DYNAMIC ELECTRICITY 

Dynamic electricity may be regarded as electricity in motion, while 
static electricity is electricity at rest. Dynamic electricity is known 
oh icily by the effect of its transmission through conducting' paths and 
.static electricity chiefly by its effects as a stationary charge or as a 
disruptive discharge through non-conducting paths. 

NATURE OF DYNAMIC ELECTRICITY 

Electricity of all kinds is probably of the same essential nature. 
Dynamic as well as static electricity may be assumed to be due to the 
application of forces which disintegrate the atoms of matter and liberate 
a greater or less number of ions about the size of atoms. The 
positive ions liberated are always equal in number to the negative ions. 
It is an interesting subject for speculation, whether perhaps the ions or 
the still smaller electrons arc electricity and whether all matter is simply 
electricity under a variety of forms. By the application of some force, 
such as chemic affinity in the case of a zinc and a copper plate dipped 
into dilute sulphuric acid and connected by a wire outside of the liquid, 
a liberation of ions is supposed to take place. The force with which 
the positive and negative ions te-nd to pass through the different media 
so as to neutralize each other is called the electromotive force, and is 

measured in volts. . „ , , . , 

The natural and artificial sources of what is called dynamic elec¬ 
tricity generate a very much greater quantity and at a very much lower 
pressure than is the case with the form called static electricity, and the 
production is usually continuous 
and more or less uniform. The 
distinction is not at all an arti¬ 
ficial one; the very existence of 
static electricity implies a degree 
of insulation sufficient to retain the 
electricity until a high pressure has 
been produced: while with dynamic 
electricity the natural process is 
for it to have a conducting path 
along which it can flow as fast as 
it is generated. The flow of dy¬ 
namic electricity takes place as 
naturally as the flow of water from 
a higher to a lower level, or as the 
movement of the water or the air 
when the hand is passed through it. 

Dynamic electricity is really akin 
to mechanic motion, while static 
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electricity is equivalent to a tendency to motion product-. . 
elevated position. A force applied to a body and pushing o \i 
it over a smooth surface at a uniform rate of speed is conq . 
dynamic electricity, while the force which raises a bod\ o 
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from which it ha* a tendency to fall is representative of the force pro¬ 
ducing static electricity. . . . 

Fig. 62 shows another comparison between electricit y nml nynra in 
power. The piston, p. moves in consequence of the pressure of 
water in the cylinder, and is supposed to l»c connected with an engine 
so as to perform work. To do a specified amount of work or move a 
certain distance against a certain resistance requires a certain water 
pressure or difference in level between the water in the reservoir a than 
in the reservoir b, and also implies a flow of water through the tul»e and 
cylinder ic as the piston moves forward. In such a ease the tube and 
cylinder w, tc. and id . by which the water is transmitted from the upper 
to the lower reservoir, presents a certain amount of frictional resistance, 
and a certain amount of work is expended in overcoming this. It 
makes no difference how much water is contained in either reservoir, 
provided it is at the required difference in level. The hydraulic pressure 
of a column of water so many feet in height may be compared to the 
electric tension or to a certain numher of volts difference in potential. 
The frictional resistance in the tube and cylinder id may be compared 
to the ohmic resistance of the conducting wire, and in corroboration 
of the doctrine of the conservation of energy all the work so expended 
reappears as heat or light. The rate of flow of the water through id is 
comparable to the rate of flow or the amperage of the electric current. 
The work done in moving the piston p. and whatever may be attached 

to it is equivalent in our simile to the 
work done bv the electric current in 
producing electric or magnetic in¬ 
duction, with or without motor ef¬ 
fects, and various chemic, physical, 
and physiologic results. 

The rate of flow is increased by 
increasing the pressure (height of 
the column of water or number of 
volts difference in potential); by 
reducing the frictional or ohmic re¬ 
sistance, and by reducing the resis¬ 
tance to the motion of the piston p, 
or the amount of work to be performed by the current. To make the 
comparison with the case of two bodies charged to a different potential 
and then connected by a simple conducting wire wc have merely to im¬ 
agine that the piston p is left out and friction of the tube w is the only 
resistance to be overcome. 

r l he diagram, Fig. 62, would be strictly comparable to the case of 
a constant potential electric battery if we should introduce a pump to 
transfer water from the lower to the higher tank, so as to maintain the 
two at exactly their original levels. In such a case there would be a 
uniform circulation of water through the apparatus, just as then? is a 
uniform current of electricity through a battery and its circuit. 

I wo lxidies which are charged to different electric potentials, but 
winch are simply allowed to discharge by making an electric connection 
between the two would lie represented by Fig. 63. Here there is a dif¬ 
ference in level at the start, and the pressure of the water causes the 
pwton to advance and the water to reach the same level in both cylinders. 
Then the pressure in each direction becomes equal and motion ceases. 


UTU- 

-n_I_ n_ 

Hr. fiS.—Comparison with hydraulic 
pressure. Work will be performed as the 
two levels become equal. Motion then 
cease*. 
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SOURCES OF DYNAMIC ELECTRICITY 

The production of electromotive force occurs in consequence of a 
very great variety of natural and artificial causes. Electric currents 
in useful amounts are generated by chcmic action, by heat, by the 
motion of magnets or of coils of wire through which a current is passing. 
Vml every vital process in plants and animals and almost every other 
phenomenon in nature or art are productive of a demonstrable current. 
The mere contact of dissimilar metals produces such a current, and heat 
applied to the junction of two such metals forms the basis of a prac¬ 
ticable type of electric batten.-. 


THE VOLTAIC OR GALVANIC CELL 


To understand the modern theory of dynamic electricity it will be 
useful to consider the case of a simple voltaic cell (Fig. 64), consisting 
of a jar partly full of dilute sulphuric acid in which dip a plate of zinc 
and one of copper. The two plates are connected outside of the liquid 
bv a copper wire, which is a good conductor of electricity. The chemic 
action of the sulphuric acid upon the zinc produces an electromotive 
force which passes through the liquid from the zinc to the copper, and 
is continued through the wire outside of the cell from the copper to the 
zinc. This is taking the direction of the 
positive current as that of the current. 

The Theory of Arrhenius (1887). In an 
electrolyte, i. c., such a fluid as the dilute sul¬ 
phuric acid in the battery which we are con¬ 
sidering. the molecules contain two kinds of 
ions which are electrically associated with 
their resjiective electric charges before the gen¬ 
eration of the electromotive force. The ions 
move about irregularly among the water mole¬ 
cules, sometimes approaching and sometimes 
receding from an ion of the opposite kind. 

W hen a difference of potential is established _ 
between the two electrodes bv the chemic action ot the act upo 
the zinc, a directive influence is exerted upon all the free ions m tne 
liquid and a general movement of ions in opposite •* 

place. The negative ions all move toward the zinc, and I - 
ions all move toward the copper. It is not to be suppose* * * 

individual ion moves the entire distance from the zinc " ? _* 

or from the copper to the zinc. Any one ion may nio\e -jf " j s 

distance through the liquid and then become bound ag ■ re?u j t 
probably an interchange of ions all along the line, ant , ^j vc 

is the liberation of free molecules or radicles ofan djBttnpojtivj 
substance at one electrode and of an electronega t'f * ^e 

other. In the case of the voltaic battery which we are ^ 

electropositive substance which is liberated is h\c - 1 ’ te The 

makes its appearance upon the surtace . of ^ 0 ° .! n Vthis enters into 
electronegative substance is the acid radicle * 0 * ' j fl m ji' v tlie 

combination with the zinc, forming sulphate • • ^ 

chemic affinity of the zinc for the arid radicle that has stared ^ 

entire process, and many of the great phjsuis s o I. . The 
believe that chemic affinity is only a manifestation of electn .. 
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chemic change in noted only at the two electrodes. Throughout the 
n-st of the liquid the change* which are going on are subatomic amt 
produce no effect which can lie recognized by chenuc analysis. Asso¬ 
ciated with, and in consequence of, the movement of the two kind* <•» 
ions through tlu* liquid there is a current of electricity through the 
liquid from tho zinc to the copper, and this same current is continued 
outside of the liquid in the wire connecting the two electrodes. The 
current outside the liquid passes from the copper to the zinc, com¬ 
pleting a circuit. If the two metals are not connected by a wire outside 
the liquid, in this particular case there will continue to be some action 
of the acid upon the zinc, and some liberation of hydrogen u|»on the 
surface of the copj*er, hut these will not be nearly so vigorous as when 
the circuit is completed. Many voltaic cells are made up of electrodes 
and an electrolyte between which no chenuc action takes place on open 
circuit, and in these, of course, it is not necessary to lift the electrode:’ 
from t lie liquid in order to prevent wasteful chemic action when the bat¬ 
ten* is not in use. This must lie done, however, with the simple voltaic 
cell with zinc and copper elements and a sulphuric acid electrolyte. 
While the circuit is closed by the connecting wire outside the cell, 
chemic action goes on in the cell, and an electromotive force is generated 
or a difference in potential is maintained between the two metallic 
elements. In the simple voltaic cell just described the chemic action, 
and, therefore, the maintenance of the electromotive force, are liable 
to very serious reduction by polarization, interference due to the 
accumulation of hydrogen gas upon the surface of the copper plate. 

Voltaic cells are m;ule in which the action is uniform, and in such 
a cell an electric current continues to How at quite a uniform rate until 
the zinc has been completely consumed by the acid or until the acid is 
all used up. The production of the electric current in such a case is 
analogous to the evolution of heat in consequence of ordinary combus¬ 
tion, and the quantity of electricity produced is proportional to the 
amount of zinc consumed. The current is of greater volume from a 
large cell with a large surface of zinc exposed to the action of the acid 
than from a small cell, but the potential or pressure or voltage is the 
same. The electromotive force, measured by the voltage, depends 
upon the difference in potential between the two elements. Two 
copper plates in dilute sulphuric acid would not produce a current, 
and neither would two zinc plates. Providing a suitable electrolyte 
is used, a zinc and a copper element will produce about 1 volt, while a 
cell in which the positive element is metallic mercury, and the negative 
element is zinc, and the electrolyte a paste consisting of mercurous 
sulphate in a saturated solution of zinc sulphate, produces an electn>- 
tnotive force of about 1.436 volts. The electromotive force determines 
the amount of electricity which a battery will force through a certain 
resistance. If the resistance of the human body under certain circum¬ 
stances is 2000 volts, a single zinc-copper cell will send through the bodv 
only about ampere, no matter how large the cell mav l>e or how 
many amperes it may be capable of producing. When a battery is 
snort-circuited, or the copper and the zinc are connected outside the 
uquid by a conductor with practically no resistance, the amount of 
current that will flow is proportional to the amount of zinc exposed to 
he action of the acid, and the larger the cell the stronger the 
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Voltaic Cells in Series and in Parallel.—When two or more rolla 
.,rv connected in such a way that all the copjx-r platos are Connected 
with out* wire And nil the zincs with another and the two wires can 
brought together as the opjv.site terminals of the battery, the cells are 
s;l id to l»c connected in parallel. The connection in series is made by 
oumocting the zinc of one cell with the copper of the next, making a 
S( . r ies of which tine extremity is the zinc of the first cell and the other 
extremity is the copper of the last cell. The two battery wires pass 
from these two extremities. 

A battery set up in parallel or m ulliple acts like a single cell with a large 
amount of zinc surface to be exposed to chemic action. The current pro¬ 
duced is of t he same large quant it y as if the zinc surfaces in all t he cells were 
added together in one large cell. If the battery is made up of twenty 
cells in parallel, and all of the same size, the current strength on short- 
circuit will be twenty times as great as with a single cell. The voltage, 
however, will be the same as would be produced by a single cell; and a 
very large number of cells connected in parallel will not send any more 
electricity through the human body than a few cells. A battery set 
up in parallel acts in all respects like a single large cell. 

A battery set uj> in series behaves very differently. The amount of 
current on short-circuit is about the same as with a single cell, but the 
voltage is proportional to the number of cells. The current which it 
will send through the human body is proportional to the numlier of 
cells, and wit h a very large number dangerous shocks may lie given. 
The electromotive force of all the cells is added together, while the 
quantity of electricity generated remains the same. On short-circuit 
the current will lie no more with twenty cells in series than with a single 
cell, but when there is a certain amount of resistance in the circuit 
outside of the cell, the current which one cell will send through that 
resistance is less than on short-circuit. The current which twenty cells 
in series will send through a large resistance may bet wenty times what one 
cell would send through the same resistance. Of course, the amount of 
current sent through the resistance is limited to the maximum output 
of a single cell in the case of a series battery. 

The amount of zinc consumed is the same in both cases, and the 
same amount of jxiwer is generated. The difference between the two 
types of battery is analogous to that between two steam-engines con¬ 
suming the same amount of coal, and producing the same amount of 
jxjwer, but one geared to move a heavy weight slowly, and the other 
to move a much lighter weight at a correspondingly rapid rate. In 
mechanic motion it is practically true that it takes the same amount 
of power to lift a body weighing one pound 100 feet, as to lift 100 
pounds one foot; and the motion of the two bodies may be caused b> 
suitable transformers to yield the same amount of {lower. In mechanic* 
the unit of power is the foot-pound. In electricity it is practically 
true that the same power is required to produce a current of one ampere 
and ten volts as to produce a current of ten amperes and one . 
\nd by suitable transformers the same amount of power may lx* obtained 
from the two currents. The unit of electric power is the trail. or tne 
volt-ampere. A watt is produced by a current of one ampere wit i a 
potential of one volt or by a current of smaller quantity ami a cor¬ 
respondingly greater potential. Thus a current of Vi ampere ant 
10 volts produces a watt. And, on the other hand, a larger current at 
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a correspondingly smaller potential will produce a watt. In any case 
the number of watts is found by multiplying the number of amperes by 
the number of volts. The physical and physiologic effects produced 
l»v a certain amount of energy in the form of a current of high potential 
and low amperage are radically different from the effects of the same 
amount of energy as a current of low voltage and great amperage. In 
the case of the voltaic battery and of the generators of electricity known 
as dynamos the same amount of energy may generate a current of 
high voltage and small amperage or the reverse, according to the wav- 
in which the different elements are connected up. And in all these 
cases the current may be converted from one type to the other without 
material loss of energy by suitable apparatus. 

From what has been stated, it will be gathered that not more than 
about one volt can be obtained from a single zinc-copper voltaic cell 
no matter what its size may be, and it is a fact that voltaic cells of all 
the different materials used as elements and electrolytes vary but little 
in the voltage produced by*a single cell. This is never greater than 
about three volts. The amperage from a single cell has no such limita¬ 
tions. It varies with the size of the elements and the intensity of the 
chemic action between the electrolyte and the active element. The 
strength of the current, however, is regulated bv the resistance it has 
to pass through, and this is made up of two factors—the resistance in 
the cell itself and the resistance in the conducting path outside the cell. 
\\ hen the external resistance is very' slight, an increased surface of zinc 
obtained by the use of a single large element or several elements in 
multiple produces a corresponding increase in the current strength, 
because it reduces t he internal resistance of the battery by increasing 
the area of cross-section of the conducting path through the electrolyte. 
The external resistance in this case remains the same, but we are sup¬ 
posing a case in which this is so small as to be insignificant. The 
same calculation will show that there is a limit to the current strength 
obtainable from a batten* connected in multiple, for even when a large 
number of cells are used and the internal resistance becomes very small 
the voltage is not increased. When it is desired to secure a large amount 
of current through a large external resistance, a voltaic battery should be 
set up in such a way as to get the benefit of a large electromotive force and 
of reduced internal resistance. With a series battery, of course, the cur¬ 
rent strength is limited to the maximum output of a single cell; while 
with a simple multiple connection, the electromotive force, being onlv 
that of a single cell, will not force much more current through the large 
external resistance than the output of a single cell. To get the maximum 
current there should be the proper relation between the electromotive 
torce and the internal and external resistances, and this is obtained when 
the internal and extermil resistances are equal. The cells may be con¬ 
nected in two or more parallel series, securing increased electromotive 
force and an internal resistance calculated to equal that of the external 
circuit. One ca.se in which a large current is desirable is for use as a 
cautery and another is in electroplating. For both of these the efficiency 
is dependent upon the amount of current, and in both cases the external 
resistance is comparatively small. If a voltaic battery is used for these 
purposes, it should consist of a small number of large cells in series or 
or a number of parallel series of smaller cells. There should lie such a 
number of tl»ese series that counting one cell of each series the zinc 
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surfacc will l*» thp same as in a single one of the larger cells. If this 
i> tea««. the number of cells in each senes of the small cells may l>« 
,!ic same as the number in the single series of the larger cells. When 
we nunc to the consideration of dynamic electricity produced by me¬ 
chanic means, it will be seen that it is a very easy matter to regulate 
the relation between the quantity and the potential of the current at 
it- very source, or to vary these relations afterward so as to adapt the 
< urrent to various therapeutic requirements. Tor electric welding 
w here two pieces of metal are to be heated red hot, the ordinary dectrec 
current from a dynamo is changed by a transformer to one of only 
about five volts, but of several hundred amperes, while for use in actuating 
an x-ray tube the same current of 110 volts is transformed into one of 
perhaps 100.000 volts, and only a very few milliamperos, or thousandths 
of an ampere. It is perfectly practicable to transform the current from 
a voltaic battery into a current suitable for x-ray work. It is necessary 
that the battery should be sufficiently l>ow-erful, or should generate a 
sufficient number of watts. The coil or whatever kind of transformer is 
used does not add one particle to the power, but only changes its form 
; ust as a pulley does in the case of mechanic power. A battery of from 
thirty to sixty full-sized voltaic cells of any good type, such as the 
LcClanche or the Danicll. will give a sufficient current for an x-ray coil 
with a mechanic interrupter, but will not produce as powerful a ray as 
may be obtained from the 110-volt electric-light current generated 
!>v a dynamo. And while a much larger battery would perhaps do the 
same work as the electric-light current, it would cost much more. 
Accurate measurements have shown that the electric energy obtainable 
from a dynamo by the combustion of a ton of coal is six times that 
resulting from the consumption of a ton of zinc in voltaic batteries, 
and. of course, each ton of zinc costs a great deal more than a ton of 
coal. Voltaic batteries are desirable only for purposes requiring a 
portable outfit and a very small current, and that only for short periods 
of time, at not too frequent intervals. The small current makes the 
iniiiul cost so small as to be less than it would cost to install the neces¬ 
sary appliances for the use of a current from a dynamo. And the short 
and infrequent periods of use keep the cost of maintenance within 
reasonable limits. In the author’s experience, however, the electric- 
light current gives better results for all kinds of therapeutic work. 
It has Wn generally adopted wherever available. 

The amount of work done in the form of heat-production is dependent 
upon the number of amperes of current passing through the circuit, 
and this can Ixj regulated in two ways: in the case of a voltaic batten 
by using large cells or a sufficient number of parallel cells to prod me 
the required amount of current, and adding cells in series with each o 
the parallel cells, making a number of parallel series producing the 
voltage necessarv to send the necessary amount of current throug 
the resistance of the circuit; with the electric-lighting current the 
regulation is accomplished either by the simple introduction ot e 
necessary resistance m the form of a rheostat or by the use of a trans¬ 
former. The rheostat adds its own resistance to that of the rest ot the 
circuit, and the number of amperes which w ill pass through the circuit 
is found by dividing the number of volts (110) bv the number of ohms 
resistance in the entire circuit. A shunt may also la* used as a ' olt 
controller and the strength of current regulated in that way. 
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Maximum Efficiency. The law Hint the maximum efficiency of 
H sou ” of rlrctricitv bobtuinrd when the external resistance » equal 
to the internal resistance of the generator u. ^met.mes .mrfeadmg ,n 
its practical application. In the first place, it dow not re■ cr nere > 
to the intensity or volume or the number of amperes of the < urrent hi nt 
through the external circuit. It refers to the total energy sent through 
the external circuit, or, in other words, to the number of watts, or the 
number of amperes multiplied by the number of volts. Ohms law, 

C-J'. can he applied to this case. C represents in a general way the 

number of amperes of current produced; K, the electromotive force, 
and R the resistance. Iiut in the case under consideration the resist¬ 
ance is partly external and partly internal—in the generator itself. 

It 

The equation reads C — "’here R is the external and r the internal 

resistance. When it comes to a consideration of the number of watts 
passing through the external circuit, i. e., the useful power of the 
generator, we should have the equation W CY, or the number of watts 
in the external circuit equals the number of amperes in the external 
circuit, multiplied by the number of volts difference in potential between 
the two poles of the generator. The number of amperes C is the same 
throughout the circuit, both in the external circuit and through the 
generator itself. The electromotive force of the generator produces 
the current C through the combined external and internal resistances 
R and r, and is greater than V, the difference in potential between the 
two poles of the generator which is sufficient to produce the same 
current C through only the external resistance. R. 

There are two different conditions under which it may be desired 
to calculate the maximum current to be obtained from a voltaic bat ten¬ 
or other generator. 

In one case the internal resistance of the generator r and its electro¬ 
motive force E are both invariable, while the external resistance R can 
l>e regulated. Suppose the electromotive force E of the generator to 
he 90 volts, and its internal resistance r to l»e 10 ohm?, then the number 
of watts passing through the external circuit is greatest when the 
external resistance It is equal to the internal resistance r. This is 
shown in the following example: 

W- . BEF 

(It + r)> 

It R and r arc each 10 ohms, and F. is 90 volts, the equation would lie— 

w- 10x903 

(10 + 10 )*' 

If R is 20 ohms and r 10 ohms, the equation is— 

w _ 20 x 90 s 
(20 + 10 )- 

If It is 5 ohms and r 10 ohms, the equation 

5 x90 s 


1 202.5 wat ts. 


. - ISO watts. 


W- 


(5+10)* 


ISO watts. 
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° f * g ° nc *» tor internal resistance r is 

' ' ‘ < - , Ji“|. l nro if SV cxtcniftl Circuit like the human body with 

: ‘"*“!»*«»• !«' this ia.-r the smaller 
interim. distance r. the greater ,s the number of watt* muring 
. f . , tnu h the external circuit. This is shown in the following examples 
m «•«* ‘ nsc 7 ».Pcnerator producing an electromotive foree E equal to 
volts, and with an external resistance U equal to inoo ohms. 

1* \ Uc extonm and internal resistance arc equal, R and r are both 
] i *(MI ohms, ami the equation would be— • 


W 


11300 X50* 


(10U0 -f 1000) 


, = 0.025 watt. 


It is manifest that in the equation W the smaller the value 

t it can be given to r, the greater will be the value of \Y. Thus, if the 
internal resistance r is 10 ohms, we have 


1000 X 50 1 
(1000+It)) 3 ’ 


24.5 watts. 


In the case of several generators, n, each of which has an invariable 
electromotive force E, and internal resistance r, formula? may be 
calculated for their connection either in series or in parallel, or both 
combined to produce the greatest number of watts in the external 
circuit. This maximum is obtained when— 


— = - or when t = = \ . 

q r r \ r 

t being the number of groups set up in scries, and q the number of cells 
in parallel in each group. _ 

If K r. then t =q = v n, or if the external resistance is equal to 
The internal resistance of each cell, the maximum effect isobtamet i> 
making the number of cells in each series equal to the number ot -ent.'. 
thus with 3b dividing them into 6 series of C parallel cells eac . 

If R>r then t>q, or if the external resistance is greater than 
t he internal resistance of each cell, the number of groups se up 
Should be Greater than the nutnWr of parallel cells in each group- 
If r; R then t>q, or if the interna! resistance >n each cell w 
greater than the external resistance, t here should be a g« ^ • 
of parallel cells in each group than there are of groups 

I’he following equations are examples: ... nleetro- 

1. In 'he «£• of a battery of 30 element,, cachwohan clear, 
motive foree E equal to 1.5 volts and an internal re> ,t r,cc r equtu 
t" •-« ohms. used for applying a voltaic cutrent to he h m an V 1 
"hi, a resistance ft equal to 1000 oho,a), the equation would I* t 

N 36 C* 10 from which it is evident that t>n: to approach as near as 

imwhle'to a maximum t should «}Unl "nti^'hb SVs'lllouUlTw S?'up 
XrtL t^ of «*«* Otrous" the human body. 
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2. For electrolysis with a resistance R of 20 ohms the equation 
would be— 

r -*' . IS, 


t 


\ 36 2 


that is, there should l>e a scries of IS groups (each group containing 
2 parallel cells). 

3. For cautery with an external resistance R equal to 0.5 ohm the 
equation to produce the maximum numl>cr of watts in the external 
circuit would be— 


t 



3 , 


that is, there should be a series of three groups (each having 12 parallel 
cells). 

These facts have been further elaborated in an excellent article by 
Guilleminot (Arch, d’elect. -Med., 1903). 

Sparking Distance of Voltaic Batteries.—The sparking distance 
obtained from a voltaic battery increases in about the same ratio as 
the voltage, or a little faster. A battery of I)e la Ituc chlorid of silver 
cells with a voltage of 1000 produces a spark al>out inch long; 5SOO 
such cells spark across a space of iV inch; 11,000 such cells spark across 
a space of g inch. 

Thirty or forty voltaic cells in series will give not only a spark, 
but an arc between the bare ends of the two insulated wires if they are 
first brought together and then slightly separated. There is a certain 
amount of noise produced, and sufficient heat to vaporize particles from 
the two metal surfaces. If the individual cells arc small, the ainjierage 
and the volume of the arc will be small; while if the cells are large or 
each member of the series is formed by a number of cells in parallel.the 
arc Will give a powerful light and heat. There will be no tendency for 
the current to flash across any appreciable distance; the sparks are 
produced only after actual contact, and the thinnest complete layer of 
insulating material is sufficient for the conducting cords. 

Polarization in a Voltaic Cell.—In a simple zinc-copper cell with 
a 11) per cent, sulphuric acid electrolyte the current very soon becomes 
weak on account of the deposit- of bubbles of hydrogen gas upon the 
surface of the copper. The gas has very great resistance to the passage 
of electricity, and reduces the current strength proportionately. Hydro¬ 
gen gas is electropositive to zinc, and so a counter electromotive force 
is generated which reduces the direct current strength. This rapid 
diminution in the strength of the current is not of serious consequence 
m eases where the current is to be turned on for only short periods, as 
‘° r r *Jiging an electric bell or for cautery purposes. It is known as 
polarization, and immediately ceases when the current is turned off 
and the bubbles of hydrogen escape. One way of preventing polariza- 
lIon j n a v °ltaic cell is by turning the current on and off frequently. 
Another way is by the use of some depolarizer surrounding the copper, 
like rntnc or chromic acid, which has a strong affinity for hydrogen and 
prevents its being deposited upon the surface of the copper. Another 
way is to have the copper immersed in some fluid, which will deposit not 
hydrogen, but some good conductor, like metallic copper, upon the 
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siirfare of the copper. A solution of sulphate of copjn-r w used in one of 
tlie best two-fluid cells. 1 he zinc is in a solution of sulphate of zinc 
•uul the copper in a solution of sulphate of copper; the. two solutions 
being in electric -connection through the porous wall of the jar that 
separates them. In this case the substance deposit cm 1 upon the copper 
plate is metallic copper, which aids rather than impedes the current. 
So cell in which polarization is not provided against is suited for regular 
elect rot herapeutic purposes. 

Local Action in a Voltaic Cell.—A piece of pure zinc, such as may 
be obtained bv distillation, is not affected by 10 per cent, sulphuric 
acid ii dipped into it alone or with a piece of copper, unless the external 
connection is made which permits the electric current to flow. And 
in a battery in which the zinc was absolutely pure, the consumption 
of the zinc would cease while the current was turned off by opening 
the external circuit, even though the zinc ami copper still remained in 
the dilute acid. With ordinary commercial zinc this is far from being 
the case. The zinc continues to be acted upon even on open circuit. 
This is due to particles of impurity in the zinc, each particle forming a 
voltaic couple with the neighboring jjortion of zinc, and setting up an 
electric current with an accompanying consumption of zinc by local 
action. No effect is produced upon the copper plate. This same 
local action also occurs during the use of the battery. It causes a waste 
of zinc while the battery is in oj>eration, ami renders it necessary to 
lift the metals from the acid when the current is turned off. An 
extremely simple means of preventing local action consists in amalga¬ 
mating the surface of the zinc by coating it with metallic mercury, and 
quite recently a manufacturer in Rhode Island has been able to melt 
zinc and mercury together in such a way as to make a complete mixture 
of the two through the entire mass of the zinc. Amalgamation removes 
the impurities and leaves the surface of the zinc covered with a liquid 
layer of pure zinc dissolved in mercury. Zinc so prepared is as free 
from local currents as if it were a plate of chemically pure zinc. It is 
not affected tv the acid while the current is turned off, and there is no 
useless consumption of zinc while the battery is in operation. An easy 
way to amalgamate zinc is to dip it in hydrochloric acid, and alter 
drying it, to rub a few drops of mercury over its surface with a cloth. 
In the case of a cell in which the zinc is not amalgamated, the local 
action which takes place on open circuit, t. <?., when the wires are 
disconnected, is seen only at the surface of the zinc, where a consump¬ 
tion of the metal occurs ami there is a liberation of hydrogen gas. The 
power generated by the consumption of the zinc on open circuit is 
wasted as heat, the temperature of the acid rising in proportion to the 
activity of the effect upon the zinc. 

The Component Parts of a Voltaic Cell.—A voltaic cell consists 
of two plates of different metals or a metal and some other substance, 
called < It ments, and forming a voltaic couple which are dipped mto a 
suitable fluid called an etectroli/te, and give rise to an electric current 
when their ends above the surface of the liquid are connected t>\ a 
conductor of electricity. ,. 

'I he elements forming a voltaic couple may l>e two of the oruinan 
metals or a metal and carbon or two liquids or even two gases, 
practical purposes the elements are always of the first two classes. 

1 he electrolyte is almost always a liquid, and must conduct clectncitj 

r, 


(C) Jeff Behary 2019 


11 



$2 MEDIC At. ELECTRICITY AND ROXTOKX RATH 

.mil lx* decomposed by it. The onilx of the elements which project 
nbove the surface of the liquid are called the jutlr* or •I tetrodes, and to 
them are attached the conducting cords. 

Onlv one electrode is acted upon by the electrolyte when the circuit 
is closed. This is the case no matter what an affinity the electrolyte 
may have for each of the electrodes separately. The electrode which 
is acted upon is always the electropositive one; thus, in the ease of the 
zinc and copper couple in dilute sulphuric acid, only the zinc is acted 
upon, and eventually the zinc is entirely consumed and the acid changes 
to a solution of sulphate of zinc. If, on the other hand, the two ele¬ 
ments had l>een copper and graphite, the copper would have been 
the electropositive element and would have been the one to be acted 
upon. Anv metal in the electromotive series 1 is electropositive in 
relation to a metal occurring later in the list. The direction of the 
current through the electrolyte is from the electropositive clement to 
the other. This is the direction of the positive current. Outside of 
the liquid, however, the positive current is continued from the copper 
to the zinc, so that the copper forms the positive pole of the battery 
and the zinc the negative pole. This is a little bit confusing, but it is 
none the less the fact that the electropositive element forms the negative 
pole of the battery as far as the external circuit is concerned. 

When the two poles arc connected outside of the fluid by being 
touched together or by a direct conducting cord with practically no 
resistance, the battery is said to be short-circuited, and the maximum 
possible current will flow. Some batteries give a very strong current 
on short-circuit, and rapidly become exhausted, while others do not 
yield much more than their normal current and will run for a long time. 

The circuit is closed when the two poles are connected outside the 
fluid by a conducting path of any kind whose resistance may be very 
small, as in the case of a short-circuit, but is ordinarily quite consider¬ 
able. It is in its passage through this external resistance that the 
work of the current is performed, and that the power generated in the 
battery is utilized. It is explained on p. 128 that thus external resist¬ 
ance may l>e of two kinds—ohmic resistance akin to friction, and 
reducing the amount of current by converting part of the power it 
represents into heat; and inductive resistance, by which part of the 
current strength seems to disappear in consequence of a counter electro¬ 
motive force induced by the current’s flow. The force which causes the 
current of electricity to flow through the liquid and through the con¬ 
ducting path outside the liquid is called the electromotive force , or the 
difference in potential l)etwcen the two poles. 

Practical Types of Single-fluid Voltaic Cells.—The bichromate 
c*V contains an electrolyte made by dissolving one pound of bichromate 
of potassium in ten pounds of water to which two and a half |>oiin<ls of 
concentrated sulphuric acid have previously been slowly added. The 
elements are zinc and carbon, both surfaces of the zinc being utilized by 

f placing it between two carbons. The zinc should l>e raised from the 
iquid when the battery is not in use. Such a cell has an electromotive 
force of about 1.95 volts, and makes an excellent cautery battery. 

1 he Smce cell consists of dilute sulphuric acid as an electrolyte, 
with a plate of silver lietwcen two of zinc. It is an excellent cell for 

• Elrctromoiirr Strut. —Zinc, cadmium, tin, lead, iron, nickel, bismuth, anti¬ 
mony, copper, silver, (told, platinum, and graphite. 
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all k,, l uis of oliKdrotlinrapeutic purposes. It has l, wn extensively used 
for telegraphy where the requirements are much the same as in modir-d 
work. ». r.. the elements do not have to be raised from the liquid when 
not in use and the battery is always ready to yield a full current when 
the circuit « closed. lo lessen polarization the surface of the silver 
is roughened or coated with finely divided platinum. Each cell yields 
about 0.65 volt. 

Practical Types of Double-fluid Voltaic Cells. The Bunsen cell 
consists of a carbon rod. the positive pole, in strong nitric acid inside a 
porous cell; and a hollow cylinder of zinc, the negative pole in dilute 
sulphuric acid in the large outer glass cell. The voltage of each cell 
is about 1.95. 

The Grove cell is similar to the Bunsen, but in it platinum is used 
instead of carbon. 

The Da null cell is a standard one. A copper electrode is in a porous 
cell filled with a saturated solution of sulphate of copper, and forms the 
positive pole. It is in the form of a hollow copper cylinder with a 
copper cullender at the top full of crystals of sulphate of copper. The 
zinc forming the negative pole is in the form of a hollow cylinder sur¬ 
rounding the porous cell, and is immersed in dilute sulphuric acid 
contained in the outer glass jar. The voltage of a Daniell cell is about 
1.072. When the battery is in operation, metallic copper is deposited 
on the copper electrode instead of hydrogen gas. and this aids rather 
than interferes with the current. 

The gravity cell uses two fluids, but depends upon their difference 
in specific gravity to keep them separate. The copper element is at 
the bottom, surrounded by crystals of sulphate of copper, and the zinc 
element is at the top. surrounded by a solution of sulphate of zinc, which 
is much lighter than a saturated solution of sulphate of copper. When 
in operation, the zinc is acted upon and removes acid radicles from the 
solution of sulphate of zinc; at the junction between the two solutions 
the deficiency in acid radicles in the zinc sulphate solution is made up 
by the attraction of acid radicles from the copper sulphate solution, 
and at the surface of the copper electrode the deficiency in acid radicles 
results in a deposit of metallic copper. This battery is especially useful 
when a continuous current is required for long periods of time. It is 
only necessary to drop in crystals of sulphate of copper until the zinc 
is entirely consumed, when, of course, that also must be renewed. The 
two fluids will mix by diffusion if the battery is not used for some time, 
and in that case it may be started by pouring in a little dilute sulphuric 
acid or zinc sulphate solution. When the battery is first started, it is 
only necessary to place the zinc and copper elements in position, fill 
the jar with water, and throw in a handful of crystals of sulphate of 
copper. If placet! on short-circuit, the current will soon start, and the 
action of the acid radicles upon the zinc element will soon result in the 
formation of an upper layer of zinc sulphate solution. 

Double-fluid Cells with a Solid Depolarizer.—The LeClanchf cell 
uses a solid depolarizer consisting of a mass of carbon and oxide of 
manganese tightly packed around a copper or carbon plate inside a 
porous cell which is sealed by a layer of pitch poured over the top. 
The other element is a small zinc rod in the outer glass jar, one-third 
full of ;t strong solution of sal ammoniac, chlorid of ammonium. Tins 
is a favorite type of cell for electric bells, because it requires very little 
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care, Anil although it polarizes quickly, it soon becomes depolarized 
again by the combination of the active oxygen in the binoxnl of 
manganese with the liberated hydrogen g:»s. It forms a batten.' which 
is suitable for most medical purposes. It is always ready to yield a 
good current, but not for any great length of time. According to Hous¬ 
ton. a LcClanchd cell which has apparently become exhausted may be 
made to yield a good current again by washing it out with dilute muriatic 
licid. and then setting it up again with a fresh charge of sal ammoniac. 
The electromotive force of such a cell is about 1.40 volts. 

The Edison-Lolandc cell has zinc and copper 
elements with a single fluid and a solid depolarizer. 
The copper plate is coated with compressed oxid 
of copper, which absorbs the hydrogen gas liberated 
during the action of the cell, and is to a corre¬ 
sponding extent converted into metallic copper. 
There are two zinc plates alongside the copper plate, 
and the electrolyte is a solution of caustic potash 
or caustic soda in water. A layer of paraffin oil 
is poured over the top of the liquid to prevent the 
carbonic acid of the air from combining with the 
soda or potash of the electrolyte. The electromo¬ 
tive force of a cell of this type is 0.66 volt. 

The chlorid of silver cell contains a zinc and 
silver couple in electrolytes of fused chlorid of silver 
and sal ammoniac. Each cell gives a voltage of 
about 1.03. It is a type which is very serviceable 
for medical purposes, and is usually set up in a 
series battery so arranged that from one to the 
entire number of cells may be used. It is a batten' 
which produces a small current with high electro¬ 
motive force. It is hardly a practicable type of 
battery for cautery or any other purpose requiring 
a heavy current. Some other type of voltaic cell is 
better in this way, or a storage battery of several cells in series, or, 
still more convenient, the electric-lighting current with a suitable 
transformer and rheostat. 

Clark’s Standard Cell.—For measuring the electromotive force of 
a voltaic cell a certain alnsolute and definite standard is necessary for 
purposes of comparison, and this is found in the current produced by a 
Clark’s cell. There are some others which can be used in the same way, 
but it will be sufficient to descrilie this one in detail. It consists of a 
sealed glass tube with silver wires leading in at top and bottom and 
containing a positive mass of pure mercury covered bv a paste of 
mercurous sulphate and zinc sulphate, and a negative mass of pure 
zinc. No hydrogen gas is liberated, and this is the reason that the tube 
may be hermetically sealed. The paste forming the electrolyte is made 
by boiling mercurous sulphate in a saturated solution of zinc sulphate, 
and should contain enough of the solution to keep it semifluid. The 
cell remains ready for use for a long time. Its electromotive force is 
1.457 volts. 

Fleming’s Standard Cell.—This is another cell which gives a very 
definite electromotive force, and which may be used for measuring an 
unknown voltage. It is made of a U-shapcd tube in one arm of which 
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is the zinc electrode in a solution of sulphate of zinc, while the copper 
electrode is in the other arm in a solution of sulphate of copper. Its 
potential is 1.074 volts. 

(Corrections must be made for temperature with either of these 
standard cells. The voltage of the Fleming cell, for instance, diminishes 
0.08 per cent, for every degree Centigrade of elevation in temperature. 

The Cadmium Cell.—A cadmium cell is another standard cell, 
and has recently taken the place of a Clark cell for measuring the 
electromotive force of different voltaic cells. The negative electrode 
consists of a mass of cadmium amalgam fused on to the end of a platinum 
wire. It is in one vertical arm of a glass cell shaj>ed like a letter H. 
The cadmium amalgam is covered with a loose mass of crystals of 
sulphate of cadmium, and above that is the general electrolyte. This 
is a solution of sulphate of cadmium, and is the same in both vertical 
arms and in the horizontal junction of the glass cell. The positive 
electrode is a plate of amalgamated platinum fused on to the end of a 
platinum wire, and covered by a paste of sulphate of mercury, which 
fills the lower part of the other vertical arm of the glass cell. From 
these two electrodes fine glass tubes lead through the paraffin wax and 
cork and sealing-wax, which hermetically seal the cell at the top of the 
two vertical arms. The two fine glass tubes contain metallic mercury, 
by means of which the conducting rods are placed in electric contact 
with the positive and negative electrodes respectively. The advantage 
of this cell over the Clark cell is that it re¬ 
quires practically no correction for changes 
in temperature. 

The Chlorid of Silver Cell—De La 

Rue’s (Fig. 66).—Each cell consists of a 
glass vessel, g, g . about 6 inches high and 1 
inch in diameter, closed by paraffin wax, 

P. IF. The two electrodes are of zinc, z, 
and silver, s, and the latter is wrapped with 
paraffin paper to prevent it from corning into 
contact with the zinc, since the battery is 
especially designed to be portable. The elec¬ 
trolyte is one part chlorid of ammonium and 
forty parts water. The zinc is the element 
acted upon during the operation of the bat¬ 
tery, and when the batten* is not in use, the 
zinc becomes covered by a coating of oxyehlorid of zinc, which rc<. ufes 
the flow of current technically by increasing the internal resistance o 
the cell. This does not occur if the cell is in frequent use. or if the zinc 
is taken out and scra])ed. Less of the oxyehlorid of zinc is former 
if the cell is hermetically sealed. In any case the full strength o ic 
cell is elicited by a few seconds short-circuit in the case of a cell w ,c 
has already been in use. or by fifteen minutes short-circuit if thecel 
entirely new. The internal resistance of a cell of the size tlescri 
here and with a zinc rod -fo inch in diameter is three or lour o 11 
The electromotive force is about 1.03 volts. The wire connected 
the zinc rod forms the negative (—) pole in the external circuit. 
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DETAILS OF VARIOUS VOLTAIC CELLS. 

* Pi.»n: Son tionw 8ep«h*tki> iit Ponnt'a Puti: 

Nkgativk Polk Cbij- Powitivk Polk. 

Darnell Zinc nrnali: Sulphunc nciil. 71 to 1 


•• p. Q_ 

Standard. 


drove. 


Zinc. 


Sulphate of 
zinc (sat li¬ 
med »olu- 
tion). 

Sulpfuirir 

acid 71 to I. 

Salt water. 

Sulphuric 
acid. 22 to I. 

Sulphate of 
zinc. 

Dilute sul¬ 
phuric aciiL 

Sulphuric acid, 
1: water, 7. 

Sulphuric acid. 
1: water. 7. 


copper. 

Sulphate of 
copper (sat- 
Urated solu¬ 
tion). 

Nit ric ncid 
(fuming). 
Nitric acid, 

. *P. gr.. 1.33. 
Nitric acid. 

«p. gr., 1.33. 
Nitric acid. 


Platinum. 


Carbon. 

Platinized sil¬ 
ver. 

Platinized car¬ 
bon. 


Volts. 


7J to 1. 

Saturated 

!»0- 

Copper. 

1.079 

lution 

of 



copper 

phale. 

«ul- 



22 to 1. 

Saturated 

•o- 

• • 

0.978 


lution 

of 




copper 

pliate. 

BUl- 



22 to 1. 

Nitrate of 

COI>- 

•a 

1.000 


per (satu- 




ruled). 




22 to 1. 

Sulplufcte 

of 

«* 

0.909 


1.079 


• •' '*■. Thee K.M.F.’a are 1.1 per cent, too high, and should be multiplied by 0.9SS9. the 
ratio of thr B. A. unit to the legal ohm. 


Cal Ian. 

P< macro dorf. 
Marie, Davy. 


LcClanchl. 

De In Rue 
Skrivanuv 
• pocket 
form). 
Beequerel. 

Niaudet. 

Ducbcmin. 


Zinc amalg. 


Zinc. 


Zinc amalg. 


Latimer Clark 
(•Uunianl 
cell). 

Howell'* man- 
ganeee. in¬ 
ternal rea. — 
l ohtu (Hoc- 
Ion). 

Higgins' ra* 
cade, inter¬ 
nal re» — 
0.170 ohm. 

Thame'*. 

Benner’s In¬ 
ternal ms. — 
6 ohm*. 


Platinum. 
Zinc amalg. 

Zinc lunalg. 


Zinc in mer¬ 
cury. 

Zinc. 


Dilute sul¬ 

phuric acid. 

Dilute sul¬ 

phuric acid. 

Sulphuric acid. 
22 to 1. 

Dilute sul¬ 
phuric acid. 

Solution of sal 
ammoniac. 


Nitric acid. 
(Dichromate 

of potash). 
Pawte of sul¬ 
phate of 
mercury. 
Paste of sul¬ 
phate of 
_ mercury. 
Rinoxid of 
manganese. 


Cliluridof ammonium. 

Solution. 75 caustic potash to 
100 water. 


Sulphate of 
zinc. 

Common salt. 


Dilute sul¬ 
phuric acid. 

Sulphate of 
zinc. 

Ammonium 
sulphate, 25 
gram* crys¬ 
tallized In I 
litre water. 

Chromic arid. 


Dilute sul¬ 
phuric acid. 
Potassium 

liydroxid 
(KHO) with 

distilled 

water. 


Sulphate of 
lead. 

Chlurid of 
lime. 

Pcrchlorid of 
iron. 

Dilute sul¬ 
phuric and 

Paste of sul¬ 
phate of 
mercury. 

Sulphuric acid, 
I part acid 
to 5 part* 
water. 

Sulphuric 

acid. 


Nitric arid. + 

Dampen**) 
with (KHO) 
and water. 


Ca*t iron. 
Carbon. 


1.700 

f 1.796) 
(2.028) 
1.524 


1-33 


Silver. + AgCl. 


1.48 

1.030 
1.4 to 1.5 


Carbon -fraan- 2.04 
Rancor di- 
oxid — man¬ 
ganese sul¬ 
phate. 

Carbon. 1.9 


Iron can with 
iroo boring*. 
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r«.»Tt Sot.rr-nox* Srt-«n»Tit> »r Conors — I'uie. 

Nl<l»tlV« l’ol.r ClLL. PoWTtVK Pot* Voct*. 

UlwWt 1 *- 7Anc ntnaUc. Cauatir «oda Oxiil of r»(>p«r Iran. 1 

pmai. solution. or "copper 

«cnlr.'' 

laurr’* wroti- I.eail plate Dilute Mil- Dilute mil- lewl plate 2. to 2-3 

,tai> bottrry r.mt«il with pliunr arid. phtirir arid. mated with 
minium mi mum. 

fielUm-Volck- Lrad plate Solution »ul- Solution ml- Lead pkite 2.15 
,,iar. pnmrd with pliurio nruL phunc arid. priinrii with 

minium. *p. Itr.. 1.100. "P p .l lm minium. 

l'Unt<? Load. Dilute ml- Dilute Mil- Lead 2 to 2.2 

pliunr arid. pliurir arid. l*ponjo>. 

.Voir.—The -f polr i» rfrcfronr^ii e to the other in all batterica. 


Testing the Porous Cell in a Voltaic Cell.—The porous cells used 
in batteries may be tested in two ways: by actual use in a standard cell 
(British Government test), or by filling with distilled water at a tem- 
perature of 14° C., and seeing if the leakage in twenty-four hours 
amounts to at least 15 per cent. (French Government test). 

Precautions in Mixing Battery Fluids. When mixing battery 
fluids containing sulphuric acid, it is very essential to pour the acid 
si owl v into the water. Ileat is produced by mixing these two fluids, 
and if the whole quantity of acid is subjected at once to the action of 
water, the glass jar or cell will certainly crack. 

Dry Cells. The so-called “dry cells” of modem commerce differ 
in no essential respect from an ordinary zinc-carbon voltaic cell. The 
amount of fluid, however, is small, and it is held in some absorbent 
material like sawdust, or it may be in a jelly-like mass. The outside 
of such a cell is generally a zinc container which forms one electrode, 
while the other electrode is a rectangular carbon rod around which 
the electrolyte is pa ked. The can is sealed by a layer of asphaltum 
to prevent evaporation of the electrolyte. 

Batteries of drv cells set up in series are very convenient for actuat¬ 
ing a faradic coil or for the lighter forms of electrolysis and galvanism. 
Thev are not verv well adapted to cautery purposes or to x-ray work. 

Fdrv’s recently patented dry cell is claimed to give quite a constant 
current. The positive pole is formed by the zinc can containing trie 
other parts of the battery. There is a bottom layer of porous substance 
such as infusorial earth, cotton, or powdered pumice-stone, moisten 
with such a liquid as a solution of sodium sulphate. The zinc is mi 
with blotting-paf>er or felt. The carbon positive electrode w ptorea 
in the upper part of the jar, and .surrounded by a depolarizing su s * • 

such as a mixture of graphite and mercury sulphate made into a p 
with sodium sulphate solution. . 

Expense of Electric Power from Voltaic Cells. Ike ' 

zinc consumed in a voltaic battery has lieen calculated to *e 


horse-power for each hour; —g— pound of zinc, E being the elect 

motive force of one cell in volts. About two pounds of zim 
consumed per hour to obtain one horse-power from ay *‘‘ ‘ >n j n 

This is very much more expensive than burning coal, 01 . ° « _ 

a dynamo and produce the same amount of electric energ\ ,-rrtain 
siderable power is required for any length of time. more 

conditions, in electrotherapy, however, the voltaic >a « v ■ j,i e 
economic—when only a small amount of power is reqm * tu8 \ s 

periods, and only for a short time, and when a porta > 
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required. Even under these conditions, if there is a dynamo current 
present tor other purposes (light or power), it may often l>e employed 
wit n economy’ for medical purposes. It certainly’ makes it much easier 
to kii'p the apparatus in running order. 

Method of Measuring the Electromotive Force of a Voltaic 
Cell.—This is usually accomplished by means of an apparatus called 
the potentiometer. This is essentially a balancing of the electromotive 
force to be measured by the electromotive force existing in a conductor 
through which a current is flowing. This means that the electromotive 
force in the wire through which the current is flowing is opposed to or 
acts in an opposite direction from the electromotive force of the cell 
which is being tested, and being equal to it, prevents the passage of 
any current either to or from that cell. The arrangement is shown in 
Fig. 67 (Lchfddt; Electrochemistry). A uniform wire a—b is stretched 
tightly over a scale, usually a meter long, and is supplied with current 
from a uniform source, which may be one cell of a storage batterv or 
one of the standard Clark or cadmium cells; then there will be a fall of 
potential of about two volts from the end a, which is connected to the 


A 



positive electrode of the standard batterv to b. which is connected with 
the negative pole. If, now, a cell to be tested, C, whose electromotive 
force is less than two volts, lie connected with its positive terminal to 
a. ami its negative terminal to some point, x, of the wire, a current will, 
in general, flow through it, and may be detected bv the galvanometer, G. 
But if x be slid along the wire, a point can always be found, such that 
the current through G vanishes. This is when the potential difference 
from a to x is equal to the electromotive force of the cell; if contact be 
made to the left of this position, the galvanometer current will be in one 
direction; if to the right, in the opposite, hence it is easy to find the 
point of balance. Now substitute for C a standard cell. S, anti rej>eat 
the adjustment, obtaining balance at, say, y. Since i is the current 
flowing through the wire, we have, by Ohm’s law. that the potential 
difference between two points of it is equal to i multiplied by the 
resistance between those two points. Consequently— 

Electromotive force of C — i X resistance of ax 
Electromotive force of S«=t X resistance of ay 
j Electromotive force of C resistance ax 
Electromotive force of .S’ resistance ay 
but if the wire has a uniform resistance, the resistance is proportional 
to the length, hence the ratio of the two electromotive forces can be 
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found by merely measuring the length, ax and ay. This is the simplest 
form of the potentiometer, and for actual use it is usually not. made as 
a single straight wire, but as one or more coils having different resist¬ 
ances and with a sliding contact by which these different resistances 
ran lie placed in the circuit and accurately indicated. 

For less precise measurement of the electromotive force of a voltaic 
cell a galvanometer with a certain resistance may be used, and this 
may be marked in amperes or volts. In either case the instrument may 
he only the size of a watch, and is invaluable for such purposes as 
testing the condition of a dry cell which has been kept in the shop some 
time before being sold, and perhaps may have been exhausted in con¬ 
sequence of some accidental contact. 

The Internal Resistance of a Voltaic Cell.—The current from 
the zinc to the copper through the dilute sulphuric acid in the simple 
cell which we have described encounters a certain amount of resistance. 
This internal resistance varies with the different cells according to 
the component parts of the cell, the electrodes, and the electrolyte, 
and also with the size of the cell. It is usually equal to two or three 
ohms. There are two perfectly easy ways of determining it. One way 
is to connect the poles of a single cell with a galvanometer and note the 
strength of the current; then connect two such cells in multiple, for 
instance, both zincs with one conducting cord, and both coppers with the 
other; this reduces the internal resistance one-half, and this reduc¬ 
tion is measured by introducing a variable amount of resistance 
by means of a rheostat, and increasing this until the galvanometer 
indicates the same current strength as when only one cell was used. 
The increased resistance required is equal to half the internal resist¬ 
ance of a single cell. The formula for this calculation depends 

E 

upon the equation indicating the law discovered by Ohm that 

the current is equal to the electromotive force divided by the total 
resistance. The current is expressed in amperes, the electromotive 
force in volts, and the resistance in ohms. The resistance in the case 
we are considering is made up of two factors—the resistance of the cell 
itself, R, and the resistance of the galvanometer and the rest- of the 
external circuit, r. Using a single cell, therefore, t he equation would read 

and if the additional resistance required to keep the same 

current strength in the case of two cells is L, then the equation would 

read and since the strength of the current C is the same 

in both cases. L A R. The other method of measuring the internal 
resistance of a voltaic cell is by means of the Wheatstone bridge, an 
account of which is given on p. 173. The knowledge of the internal 
resistance of a voltaic cell is of value as one of the factors in the calcula¬ 
tion of the number and arrangement of cells for sending a certain 
number of amperes of current through a certain numl»erof ohms’ re¬ 
sistance. 

The Original Voltaic Pile. —Volta, professor of natural philosophy 
a’ Pavia, in 1790. devised the electric battery, from which all those so 
ar referred to as sources of dynamic electricity have been evolved. 

It consisted of a series of two different metals, piled one upon the other, 
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ami separated by cloth or paper moistened with an electrolyte. The 
metals were sometimes silver and zinc, and the electrolyte, water or 
salt and water; ami in other cases zinc and copper were used with dilute 
acid. The current was produced by chcmic action and there was no 
principle involved which has not already l>ecn explained in describing 
the modern types of voltaic battery. At the upper and lower extremi¬ 
ties of the pile the two jsdes of the battery were formed by dissimilar 
metal disks. Each pair of dissimilar metals separated bv the cloth 
moistened with the electrolyte formed the equivalent of'oue of the 
modern voltaic cells. In the pile the zinc element of one couple was 
in direct contact with the copper element of t lie next couple, the succes¬ 
sion being zinc, moistened disk, copper, zinc, moistened copper, etc. 
It formed a series battery the voltage of which could be raised to any 
reasonable amount by increasing the number of disks, but the quantity 
of current was very small. This type of batten* is not in use to-dav 
for medical work. 

Dynamic Electricity from the Contact of Dissimilar Metals. 

Two dissimilar metals merely placed in contact in the air will produce 
an electric current, but this is most powerful when one of the metals 
is oxidizable and when they are clipped in a good electrolyte. According 
to Volta's observations, any of the metals mentioned in his contact 
series becomes electropositive when in contact with any one below it in 
the scale. Starting from the positive end of the scale there are sodium, 
magnesium, zinc, lead, tin, iron, copper, silver, gold, platinum, and 
graphite. The voltage obtained by \ olta by the contact of zinc and 
lead was 0.210; tin and iron, 0.313; even cork in contact with platinum 
produces an electromotive force of 0.113 volt. Two different metals 
in contact in the air generate electric currents whose voltage is given 
in the following: 

Contact Senes of Metals in Air.—Each metal is 4* in contact with all 
following: Sodium, magnesium, zinc, lead, tin, iron, copper, silver, 
gold, platinum, graphite. Contact E.M.F. in volts: For zinc-lead' 
0.210: lead-tin, 0.069; tin-iron, 0.313; iron-copper. 0.1-16; copper- 
platinum, 0.238: platinum-carbon, 0.113 (Ayrton and Perry). 

Heating of Voltaic Cells.—The amount of heat generated in 
a voltaic cell depends upon the chemic constitution of the cell, not 
simply upon the current strength. This is shown in the cases of the 
cadmium cell and the Clark cell. Both are standard cells. They 
generate a jierfectly definite electromotive force, which is used in 
measuring electromotive forces and resistances. The cadmium cell 
generates thirty times less heat than the Clark cell, and undergoes 
comparatively little change in electromotive force while in operation. 

I rns constitutes a great advantage over the Clark cell, in using which 
the temperature changes must be measured and their effect uj>on the 
electromotive force calculated. 


THERMO-ELECTRICITY 

A difference in potential is generated when the junction between 
two different metals is heated or cooled, and this will produce an elec¬ 
tric current if the two other extremities of the metals are connected by 
a wire. This proja-rty may lie used to generate electricity for medical 
purposes, mid a large number of such couples will give a current of 
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hi * h potential or of great quantity, according to whether thev are 
arranged m senes or in parallel. As long as a difference in temperatu^ 
is maintained, so that the junction of the metals is either hotter or 
cooler than the distal parts of the metals, a current will flow Com V* 
rating the theory of the conservation of energy, a certain amount of 
cncrg>'m the form of heat must be applied, and disapi>eurs as heat to 
reappear as electricity. v ’ w 

A thermo-electric pile or battery is not convenient for therapeutic 
purposes, but it may be used as a very delicate thermometer 
A wire of one metal is bent into an inverted 
U-shape, as in Fig. 6S, anti others of another 
metal are soldered to its two extremities. Plac- 
ing one of these junctions in a disk of melting 
ice whose temperature is, of course, known to be 
exactly 32° F., and the other in a solution whose 
temperature is to be tested, a current of elec¬ 
tricity will flow through a galvanometer con¬ 
nected with the free extremities of the outside 
wires if there is any difference in temperature be¬ 
tween the two solutions. The galvanometer devi¬ 
ations corresponding to different temperatures 

must he determined by the manufacturer of the Fig. ss.— tik- ti^rmo- 
apparatus and marked upon a scale. This fur- electric thermometer, 
nishes very delicate measurements of the tem¬ 
perature of any part of the human or animal body, to which one point 
is applied while the other point is dipped in melting ice. The exact 
temperature of any part of the body may be determined in this wav. 

Thermo-electric Scale.—In connection with lead, at a mean tem¬ 
perature of 20° C. (Matthiessen), the E.M.F.’s are in microvolts jiei 
degree centigrade: 

Bismuth, commercial, in wire. +97.000 

pure, in wire. +89.000 

crystallized, along axis. +65.000 

normal to axis. . ... + -15.000 

Cobalt. +22.000 

German silver. +11.750 

Mercury. +0-418 

Lead.. ... 0.000 

Tin.! I”1!””".!!!”! I.! . - 0.100 

Copper of commerce. —0.100 

Platinum. —0.900 

Gold. -1200 

Antimony, pure, in wire..... — 

Saver, “ “ . 

Zinc ** “ . —3.<00 

Copper, galvanoplastic. ‘ jrrfx 

.. ~ l3 j*0 

Iron, piano wire.-. finn 

Antimony, crystallized, along axis. ~Z' IA ,, 

" « normal to axis. 

Selenium. -80..000 
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STORAGE BATTERIES OR ACCUMULATORS 

Thc-o in* cells which, ufter l»eing charged by the electrolytic action 
of a current passed through them, art exactly as do the ordinary 
volt ‘lie cells. They are of service where there w a dynamoj or similar 
source of electric current, which is either not available at all hours. or 
which is liable to derangement, and also when a portable outfit is 
required. The general principle upon which all storage batteries work 
is illustrated in the case of one of the older types made by the 1 hompson- 
Houston Company. It contained a copper electrode at the bottom, in 
a solution of sulphate of zinc, with a zinc electrode near the top. A 
current of electricity from a dynamo or from a primary battery was 
passed through this cell from the copper to the zmc. This decomposed 
the solution, depositing metallic zinc upon the zinc plate, and by dis¬ 
solving away the copper from the other electrode, produced a concen¬ 
trated solution of sulphate of copper at the bottom of the cell. The result 
was the formation of a regular Daniell cell of the gravity type, with 
the zinc electrode at the top, the copper at the bottom, and the two 
electrolytes, sulphate of zinc solution at the top, and sulphate of copper 
solution at the bottom, kept separate by their difference in specific 
gravity. This battery was then ready to give a current when the 
external circuit was made between the two poles. The direction of 
the current of discharge was the reverse of that of the charging current, 
so that the copper became the positive pole, just as in an ordinary gravity 
battery. The current-yield would continue, while the external curcuit 
was closed, until the solution of sulphate of copper had again entirely 
changed to a solution of zinc sulphate. The batten’ could be recharged 
by passing an electric, current through it in the same way as at first. 
And this alternate charging and discharging can be repeated a large 
number of times, though eventually the electrodes are worn out and 
the electrolyte also needs renewal. While charging such a storage-cell, 
metallic zinc is deposited in a loose form, and a diaphragm is needed to 
keep it from falling to the bottom of the solution. 

The Plants Storage Battery.—The Plant*? cell is the original upon 
which the other modem storage batteries are modeled. In it two thin 
sheets ot lead separated by a fraction of an inch are coiled together, 
securing a very large extent of surface and a small distance at all points 
between the adjacent surfaces of the two plates. They are set in a jar 
of dilute sulphuric acid, and a conducting cord is attached to each 
plate. In this condition no current is produced on closing the circuit, 
because both plates have exactly the same affinity for the electrolyte 
ami no difference in potential exists. The battery is charged by passing 
a current of electricity through it. Electrolysis or elect roc hemic 
decomposition takes place, bv which the lead plate connected with 
the negative source of electricity becomes coated with finely divided 
metallic lead, derived from the action of the acid upon the other plate. 
Ami the surface of that one becomes converted into red lead or peroxid 
ot lead. At one pole, then, with the storage-cell fully charged, we have 
metallic lead, Pb, and at the other, PhO r Removing the battery 
from the charging current, it is ready to act like an ordinary voltaic 
battery, and yields a current when its two poles are connected through 
an external circuit. The pole on which the PbO. (mi lead or peroxid 
of lead) has been deposited liecomes the positive pole of the battery, 
and the current in the external circuit flows from this to the other pole. 
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sulphuric :u*ui and arc converted into sulphate. The dilute .sulphuric 
acid become weakened, and solid sulphate of lead is produced. It is 
never desirable to allow a storage battery to become completely dis¬ 
charged, all the jieroxid of lead disappearing, both plates becoming 
converted into PbO, or litharge, and the electromotive force falling to 
zero. In this condition it receives a charge much less readily and 
effectually tlian if one plate still had a considerable coating of peroxid 
of lead. For the same reason, when first making a storage batten - , it is 
]■.referable to apply a thick coat of peroxid of lead (ml lead) to one or 
both of the lead plates, the batten’ then “forming” much more quickly. 

More closely analyzed, the reaction in a storage battery during its 
discharge consists partly in the formation of about equal quantities of 
..olid lead sulphate at each pole, and a reduction of the strength oi the 
; .,'id occurs at both poles, but is more marked at the positive pole. One 
•csult of the discharge is seen at the anode, where the lead combines 
with a sulphion to form sulphate of lead, and transfers a negative charge 
< ! electricity to the liquid in the direction of the cathode. The equation 
Pb - SO PbSO. + 2- expresses the reaction occurring at the positive 
rule. The reaction at the cathode is expressed by the equation PbO.+ 
f SO : -Ml e >- PbSO + 2H,(), which indicates that peroxid of lead, 
Ivuh sulphuric acid and'hydrig^n and a negative charge, result » the 

i rmation of sulphate of lead and water. emotions also 

When the storage battery is being charged, the same e \ . 

hold good, but arc simpb; reveled. storage-cell cools slightly 

With the strength of acid ordinanh this shou jd 

while yielding a current. The full explanation^*“2“ ^ 
the case instead of the fluid l^commgua^ ^ factors are that the 

i> lievond the scope oi the present • , , acid and solid lead 

final results of the chemic change are much ^ahcn^acida^ ^ much 

sulphate, and that the internal resistance of • a stor age battery 

smaller than that of an ordinary ' o it ‘ condition of being quite a 

i> lieing recharged, the electrolyte acq ^ should be continued 

strong solution of sulphuric acid. • . nlertrolvte, which become 

until gases are freely given off fr . eases are hydrogen and 
slightly warm during the P r0 ™*?' flaRie W ould cause an explosion, 
oxygen, and the presence ot a spar • rtn-a nxveen. The sulphuric 



1 nail (lUUte 8UI Miunt no cmuiKt- »■ “■*-, . , 

is the Iwwt to add, because it bnngs *_ _ tH ; nS an amount of chlorals 

of the electrolyte, while o«ib^> to impair the efficiency of the cell, 
sufficient, after several additions, t P f g^ds, which arc molded 

l he modern storage Rework until they are 

forma of I mid producing hardh positive pole of the storage 

“pasted." The grid which is to form tne po 
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battery is "pastwl," nr thoroughly filled under hydraulic pressure, 
with ft paste of red lend and some substance which will l»o dissolved out 
b> the weak sulphuric acid, and leave u jmrous mass presenting n rela¬ 
tively very large surface of itcroxid of lead exposed to chernic action. 
The other grid is pasted in tho same way with spongy lend. The active 
surfaces presented are about 200 or 400 square inches per pound. This 
method of construction also prevents the separation of the active layer. 
The surfaces of the positive and negative grids are placed very close 
together, being kept from actual contact by a corrugated sheet of hard 
rubber with numerous perforations, and also by a thin piece of bass 
wood. The latter, under the action of the acid, becomes 30 per cent, 
porous, but still has such fine pores that it effectually prevents the 
formation of a lead tree. The latter is a sort of crystalline mass of lead, 
looking like the familiar Christmas tree, which would have a tendency 





Fig. G9.—Stontge coll in parts. (N'ntional Battery Co.) 

to form between two lead plates in a storage battery and very greatly 
impair the efficiency of the battery. A storage battery is usually made 
up with three positive and two negative grids in each cell. This does 
not increase the voltage of the cell over what would lie the case with 
onlv one plate of each kind.- It does, however, increase the amperage 
and does so in a manner more economical in regard to size and weight 
than would be the case •with a single pair of correspondingly larger plates. 
Five such cells would have a potential of about 10 volts, and would 
give a current of about 10 amperes, through a resistance of 1 ohm. for 
about ten hours continuously, or as the total of several shorter periods. 
A batten,' of this capacity weighs from 100 to 200 pounds. 

The chlorid type of storage battery, made by the Electric Storage 
Battery Company, employs antimony grids, with buttons of peroxid 
of lead on the negative and of metallic leud on the positivu plate. Each 
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cell contains several positive and several negative plate*, anti a cell 
l(i inches high ami weighing, when filled with 40 pounds of weak acid, 

1.16 pounds, will give 25 amperes for eight, hours or H5 amperes for four 
hours, or 50 amperea for three hours, or UK) amperes for one hour. 

Its potential is only 2 volts, and to obtain the heavier currents it is 
necessary to have several such cells connected up in scries. 

The Edison storage battery has positive and negative plates of thin 
nickel steel, with perforations in which the active material is consolidated 
under hydraulic pressure. The surface of the positive plate is made 
up of powdered peroxid of nickel mixed with powdered gTaphite; the 
negative plate contains powdered oxid of iron and graphite- The 
electrolyte is an aqueous solution of caustic potash. Passing a current 
through the cell in order to charge it converts the positive plate into 
hvperoxid of nickel and the negative plate into spongy metallic iron. 
After discharge the grids are covered with peroxid of nickel and oxid 
of iron. There are a number of plates in each cell; its voltage is 1.5, 
ami it is a much lighter cell than the lead storage-cell. 

Faure’s Accumulator. —A single ecll consists of two lead plates 
coated with a paste of minium (Pb,0 4 ), with dilute sulphuric acid 
(HjSOJ. The coated plates are covered with felt ot cloth, to prevent 
contact with each other, and arc rolled up together and immersed 
in dilute sulphuric acid. The following reaction takes place in both 
plates before the application of any current. The sulphuric acid acts 
upon the minium: Plx,0 4 -f 2II.S0 4 = PbO, + PbS0 4 -f 2H,0. If a 
charging current from a battery or dynamo is now applied, there is the 
following result, at the plate connected with the positive wire from the 
dynamo: PbS0 4 +11,0 -fO - Pb0 3 + 11,80,. In other words, the elec¬ 

trolytic liberation of oxygen at the positive electrode results in a complex 
reaction, producing an additional deposit of PbO, and an increased 
amount of IIjS0 4 . At the plate connected with the negative wire m>m 
the dynamo a contrary effect is produced. It is one of deoxidation, and 
the PbO. and PbSO. are both reduced to spongy metallic lead;the other 
products there being H 3 S0 4 and H,0. After being ~"«ptetdy chared 
the storage-cell is capable of giving a current of electricity n the two 
plates are connected by means of an external circuit, 
will be in the opposite direction to the charging current and ha. ** 
electromotive force of about 2 volts. 1 he reaction at «*:**? 
discharge just reverses that occurring whilethe batter> is 6. 7 j 

The care of a storage battery consists chiefly m charpng and 
recharging it, seeing that it does not become short-circuited, and 
the fluid is maintained at the original quantity and strengt • 

Charging a Storage Battery. Fig. TO. A, th 

to lx? made when the storage battery is c ,ar ? wiro the current is 
direct incandescent light circuit. I rom the po.- . incan- 

led across a fused knife switch to a bank of 

descent lamps, arranged in parcel, ^d act mg ^ ^ ^ r \ m pass 

thl bank incandescent lamp. 


through the storage battery, from ine ' 4 gp batterv 

the (..si live . umirTt is I«1 «o the ^ e 

(.-..nncotinB the positive electnolight wire ««h ‘he wrong l 
storage battery would produce damage 4 ‘ !| i. 
knife switch t«i the negative dectnc-light «ire. It 
hours to charge a storage battery. 


the 

nee across a fused 
takes about ten 
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Fig. 70, H, shows the arrangement for charging a storage battery 
from the 550 volts direet current of the trolley-ear system. The 
difference to be noted is that the bank of incandescent lamps consists of 
five parallel series of five 16 c. p. incandescent lamps each. This results 
in the same current strength reaching the positive pole of the storage 
battery, as in the ease of the 110 volts direct current controlled by.the 
single lamps in parallel. 



Hit. 70, .-t.—For 110 volt*diwt current. 


B 



Fig. 70, B .—For 550 volts dirret cum-nt 
• from the trollrv svutem. 


W here the current is supplied by an alternating incandescent light 
circuit of 110 or 125 volts, it is necessary to have the current changed 
80 as to be unidirectional. This is accomplished by introducing a 
mercury arc rectifier into the circuit between one incandescent light 
wire and the storage battery, with its bank of lamps to re-nilate the 
strength of the current. 

1'he mercury arc rectifier consists of a vacuum tube with a reservoir 
of mercury at the bottom which forms the cathode, with which one 



wire connects and there are two other leading-in wires terminating in 
iron anodes. The cathode in a vacuum tube has a reluctance which 
must be overcome by the disintegration of its surface. And if such a 
tube is simply interposed between the positive pole of the storage 
battery and one incandescent light wire, while the other pole of the 
storage battery is connected with the other incandescent light wire, 
no current will pass. The terminals A and a in the mercury vapor 
vacuum tube (Fig. 71) will remain as completely insulated as if they 
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wrr separate! by an inch or two in the open air. The surface of 1 
inav. however, l»e disintegrated and A he made to act a? u rathodr 
and |H.»rmit the flow of currents in the direction from a to A. And this 
can l»e done without disintegrating the surface of a, which remains 
incapable of acting as a cathode, and the tube will not transmit currents 
in the direction from .1 to a. There are thus transmitted through the 
storage battery a succession of currents in only one direction and care 
is taken to have the connection made with the proper poles of the 
storage battery. This succession of c urrents may l»e made an almost 
continuous current by introducing a self-induction coil at E. lum h 
time the current ceases to flow, an extra current in the same direction 
is produced by inductance. The other side of the diagram shows the 
arrangement for disintegrating the surface of the mercury cathode l 
and keeping it so, and constantly in condition to act as a cathode! 
This is accomplished bv first sending an induction spark from the other 
anode b to .4. and following t his up with a constant current of amperes 
and 14 volts between the same points. A storage batter)- b supplies 


a. c. 







Fig. 72.—Mercury vapor vacuum tube as a double current rectifier. 

this current, and produces the initial or primary discharge by means of 
a self-induction coil and a quick break switch. 

In the arrangement thus far described there is a direct connection 

between the dynamo circuit and the storage battery which is living 

charged; but only half of the currents from the dvnanto are utilized in 

anv wav. 

• » 

Fig. 72 shows an arrangement by which both sets of currents are 
utilized indirectly by means of secondary induction coils. The vacuum 
tutie must he primed, or the current started through it bv a spark from 
a storage batter)' and a self-induction coil. After that an induced 
current is stmt through the vacuum tube from two secondary cons 
alternately. These two coils have the same number of similar turns, 
but m the opposite direction. Currents are excited in one of these b> 
the alternating current in the primary coil. One of the secondary coils 
18 connected with one anode of the vacuum tulie, on the one hand, an* 
with a self-induction roil and a storage batter)- ami the mercury cathode, 
on the other hand. The other secondary coil forms part of a similar 
complete circuit starting from the other anode of the vacuum tube. 
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The.surface of the mercury is disintegrated l»y a spark from the priming 
battery, ami thereafter no battery current is necessary, only the sec¬ 
ondary currents; ami their potential is kept from falling to zero by the 
presence of the self-induction coils. Each secondary coil sends impulses 
in both directions, but only those in the direction front the anode to 
the cathode can pass through the mercury vapor tube. There are 
currents in this direction practically all the time; when one coil is not 
sending one, the other is. 

A similar arrangement is used to rectify tnphasc currents, the trans¬ 
former having three secondary coils. Ami Mr. Cooper Hewitt reports 
that he has succeeded in making a rectifier supplying a direct continuous 
current of 30 amperes and 500 volts with an efficiency of 98 per cent. 

A mechanic rectifier jor alternating currents for use in charging storage 
batteries may consist of a step-flown transformer to reduce the voltage 




n 


I - 










* 


ZT” 




Fig. 73.—Electrolytic rectifier. 

1‘ t,,e figure required, and an electric vibrator on the same principle 
as .in e ectric bell. I his is regulated so that the contact is made onh 
at the times when the current is flowing in the same direction. Such ail 
pparat us devised by Soulier’ is said to run perfectlv steadily for a lone 

aiu not to l »w-ome hot like electrolytic rectifiers. ' It has no 
l.quu to be renewed, ami consumes less current. 

are on the same principle as the aluminum 
the dmnli. V f v ;in aIt “rmiting current for x-ray work. They are 
orntSfiS 1 chc . a ^* st t 1 h,r,K for transforming cither an alternating 
Thf. r Vk***' UTT ? nt u, t° a direct current for charging a storage batten* 

Z nS Tv2 foUr °f ,hc cells ” shown in S 

‘ ^ sets oi different sizes arc shown. A set of four of the size 

*1 rnding with the size of the storage battery' to be charged are con- 

* Exponition ilc Phywque, April, WOO. 
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n( vtod, ns* shown in Fie;. 74. One alternating current wire is connected 
with the lead of one cell and with the aluminum of another. The other 
wire of the alternating circuit is connected with the lead of the third 
.ind with the aluminum of the fourth cell. The wire which is to deliver 
the positive current to the storage battery is connected with the alumi¬ 
num of the two cells, whose lead is connected with the two alternating 
current wires. The negative wire comes from the lead of the two cells 
whose aluminum is connected with the alternating current wires. In 
regard to any one cell polarization prevents the flow of the current in 
one direction, while offering very little obstruction in the other. At 
each alternation in the primary current cells 1 and 3 take turns in 
allowing a current to pass in the 
direction indicated, and so do cells 
> and 4. The fluid used is a strong 
solution of Rochelle salt. 

A Booster. In the power¬ 
houses of the trolley-car system 
the storage batteries are of tre¬ 
mendous power and arc formed by 
a series of hundreds of large cells 
and require a greater voltage than 
that of the line wire to charge 
them. So that instead of having 
to use a reduced voltage, as in 
small establishments, it is neces¬ 
sary to supply a current of in¬ 
creased voltage. This is done by 
a sftecial rotary converter or motor 
generator, which is called a booster, 
expression for help up or push up. 



Fig. 74.—Scheme of connection of elec¬ 
trolytic rectifier for the transformation of 
alternating into continuous current. 


This word boost is a colloquial 


•Storage-cells may lie used in parallel (“multiple"') or in series or a 
combination of the two, just like ordinary voltaic cells. Their large 
capacity and the ability to recharge them constitute very great advan¬ 
tages for many kinds of therapeutic work. 

They arc especially necessary when a portable outfit of great power 
is required as for x-ray work where a dynamo current is not to be 
obtained; also for use where the electric-light current is only turned on 
after dark and when it is liable to frequent derangement. 

the production of electricity by electromagnetic induction 

For almost every’ purpose requiring a large amount of electric current 
this is obtained most economically and conveniently from dynamos 
and similar generators. These all depend upon the principle that the 
motion of a magnet or of a coil of wire through which a current of elec¬ 
tricity is passing will induce an electric current in a neighboring coil of 
w >re. It was natural to expect that currents of electricity’ in one wire 
would produce currents of the same general sort in another wire, hut 
|t was a discovery of the greatest importance when Michael Faraday, 
1,1 1831, found that the motion of magnets would generate electric 
currents in neighboring wires. This had l>epn prere<(fxl and was led 
VI* by Oersted’s discovery that a current of electricity in a wire will 
induce magnetism in a neighboring iron or steel rod. , 

1 he relation between electricity and magnetism is most intimate. 
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and it requires only the proper apparatus t<> c"'‘' r ^ice ^ereA 'There 
a* electricity into force manifesto! as mi^ * relation and 

w several important properties which illustrate this retetion, ana 
Shich used^m the instruction of apparatus- f«r the production, 
measurement, or regulation of electricity for medical purp . 

Directive Effect of Dynamic Electricity upon a Magnetic 
Needle. —A current of electricity passing through a wire causes a 
magnetic needle, like a compass needle, to tend to assume a petition at 
a right angle to the direction of the current. It the wire is above the 
needle and the current is passing from south to north, the needle will 
turn with its north pole to the west- ^ hen the current piis^cs below 
the nee*lie, but from north to south, the needle will again deviate to 
the west. A current passing through a loop of wire from south to 
north above the needle and returning from north to south below the 
needle will produce a correspondingly strong deviation toward the west. 
If the direction of the current is reversed, the needle will deviate to the 
east. The effect of a current passing through a coil of wire is still 
greater, and in one type of galvanometer the deviation of a neeille 
produced by a current passing through such a coil is used as a means of 
measuring even the weakest as well as the strongest currents. The 
amount of deviation is dependent upon the quantity of the current or 
its amperage, not on its pressure or voltage, and the current from the 
smallest kind of a voltaic cell may produce a greater deviation tlian 
the discharge from the most powerful static machine. 



76.—Magtu-tiwu induced bv an electric 
current puling through » straight wire. 



Fig. 76.—Position of the induced 
magnetic poles when n straight wire 
ptectca under the iron bar. 


Magnetizing Effect of Dynamic Electricity upon Iron and Steel 

b /„“ " f T", 1 "™‘ h . «■*' 

*>f the i ’ ,n , cs a m ®8b©fcf : “‘d the question as to which er 

which the current'oMspw C fi nortl ! P° lc depends upon the direction 
n ine current passes, from right to left, or vice vend 

bar. an.l'Ac cSt S | t ,ti , i;r^’ f ,r ™ al»ve a S ,e 

The steel bar bet. d,rectI01 ? indicated by the arrow 

by N, and its south p*de iTs ' P ° ,C at the end ind »<*te 

any other case is shown the H ,,s d “g*»*n more clearly than i 

P«le of an electromagnet i! thc^ ° n ? n ?- e , f ° r i detcrmi ning whic 
18 that a person BwSn^t), £ ^ 7 h ? h l the *? uth - The nil 
of the wire and f<u*in" tl.f i , tac CUTr ®nt of electricity at any par 
his left hand. If the arrows''' H, p Ct ,mvr tho north jiole a 

the poles of the electromagnet Sf , 18 t , h ° d,mtio J n "‘‘re reversed 
f ig. 76 shows the Doaitkm of a,so l> ° rev «™ed- 

position of the magnetic polos when a straight 
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virv riww beneath the steel rod and the current flows in the direction 

s |„,w n by the arrows. 

Fig- 77 shows the position of the induced magnetic poles when the 
wire forms a single loop passing around the steel bar in a plane at about 
a right angle to its long axis. In such a case the rule most readily 
applied is that if one end of the coil be toward the observer and the 
current is passing in the direction of the hands of a watch, then it is 
the south magnetic pole which is induced at that end. 

Fig. 78 shows the case of a current passing through a coil or helix, 
this particular one being a right-lianded or dextTorsal helix. The 



77.—Position of magnetic poles induced 
bv current through a loop of wire. 



Fig. 78.—Position of magnetic poles 
induced by current through a dextronud 
helix. 


current in the diagram is represented first and most important as passing 
in the direction of the hands of a watch and also secondly as progressing 
from the end near the observer to the other end. The first fact deter¬ 
mines the position of the induced magnetic poles, the south pole being 
at the end near the observer. 

Fig. 7fl shows the case of a left-handed helix in which the current, as 
seen from the left end of the helix, passes in a direction contrary to that 
of the hands of a watch, and consequently it is the north magnetic pole 
which is induced at that end. In this case the end of the wire marked 
1 may be connected with the positive pole of a voltaic battery, and 



Ftp. 79. PtMitiijii of poles induced by Fi({- SO. Position of magnetic |>olc* 

iuniittrorBal helix when the current paxs«f» induced by niniMroon! helix when cur- 
s *»y from the observer. rent psi^es toward observer. 


the end marked 2 with the negative pole of the battery. The current 
passes in a curve from 1 to 2. The observer may go to the other end of 
the helix and apply the same rule for the determination of the polarity. 
As seen from that end, the current passes in the direction of the hands 
of a watch, and consequently the south p»le is at that end. 

Fig. SO shows the current passing through a left-handed helix, but 
in a direction from 2 to 1, just the opposite of that of the current in the 
preceding diagram. Applying the same rule, we find that an observer 
at the end marked 1 would sec the current passing in the direction of 
the hands of a watch and that consequently the south pole would bo 
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at the end nearest him, i. e., at 1 instead of at 2, as in the previous 
example. 

Fig. SI shows the idea of a right-handed spiral, and if the eurrent 
flows in the direetinn indicated by the arrow, i. e., in the direction of 
the hands of a watch, the jsole toward the observer is the south pole. 
If the current were flowing in the opposite direction, through the same 
dextrorsal or right-handed spiral the polarity of the electrotnagnet 
would he reversed. 

Fig. 82 shows the idea of a left-handed spiral, and if the current 
flows contrary to the hands of a watch, as indicated by the arrow, the 



Rr, SI.—Magnetic polarity induced by Flu. S2.—Magnetic polnrity induced 

current in the direction of n right-haml bv current in the direction of a* left-hand 
spiral. spiral. 


north pole is the one nearest the observer. If the current flowed in 
the opposite direction, the magnetic polarity would be reversed. 

Fig. 83 represents the case of a right-handed helix in which the wire 
progresses in a curve from one end to the other, and then back to the 
first end, still continuing to pass around the axis in the same right- 
handed direction throughout. This is the way in which thread is 
generally wound upon a spool. Both layers act in the same way to 
induce a south magnetic pole at the end where the current is seen by 
the observer to pass in the direction of the hands of a watch. In the 




tig. Si.—Magnetic polaritv induced by 
a current through a tint spiral. 


current were revmJ^i*indicating the direction of the eleetri 
The diagram • | * ’ tb ° °f the magnet would also be reversed 

electromagnet ex. enKr *'’ in 6 illustrates the case of the usua 

the turns widely seated “ rhlf priiCt \ c , e h is n . ot necessary to hav, 
upon :i spool the Vm-ro?I » • ' really wound as closely as threat 

the man\ P tums (if wi£ hi l? m? co , nfined a,ul mm,c tu l >:iss through 
were clo^lyZindi^ThilV® of the ,Jit,er - If * bare win 

the coil to the other ove^t^Y 16 < urrc, ‘*' vou,t ! Pass from one end oi 

different turns with euch other* '°v ^ i% h ,>rovuled bv tbe c °ntact ol 

‘ other - Very little current would pass through 
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,j„. whole length of the wire, and the resulting magnetization would 

|,o very weak. 

I'ig. S4 shows the case of a flat spiral surrounding a steel bar which 

; ,t a right angle to the plane of the spiral. Here again the direction 
of the current with the hands of a watch at the end near the observer, 
show's that this is the south pole of the inducts! magnet. The spiral 
in the diagram is a right-handed one, but here, as in all other cases, the 
polarity of the induced magnetism is not controlled by the direction 
,n which the wire is wound, but by the direction in which the current 
passes through the wire. Tricing the wire from its connection with 
the positive pole of the batten- and finding the direction in which it 
passes around the coil enables one to determine the polarity of the 
induced magnet, ami this can be reversed by simply changing the 
connection of the wires with the two poles of the battery. This flat 
spiral winding of the wire is adopted in certain induction coils, especially 
the powerful ones used for x-ray purposes. The amount of induction 
is practically the same as with the same number of turns in the form of 
a helix. 

The following diagrams from Houston (Fig. 85) give an exceedingly 
easy way to determine the polarity of an electromagnet when the 
direction of the current is known. At the north pole of the induced 




Fig. 84.—Mnemonic diagram of direction of current* inducing north and south magnetic 

polarity. 

magnet the arrows on the letter X indicate the direction of the current, 
and similarly with the letter S at the south end. 

A steel bar which has been magnetized by an electric current retains 
its magnetism and is a permanent magnet. 

A soft-iron (wrought iron or malleable iron) rod becomes an equally 
strong magnet almost the instant the current is turned on, but loses 
its magnetism almost the instant the current is turned off. In many 
forms of apparatus for use in medicine this alternation from a condition 
of powerful magnetism to practically complete absence of magnetism 
takes place thousands of times a minute. 

Magnetization During the Flow of the Current.—From the 
time the current is turned on until it is turned off the soft-iron rod 
remains an equally strong magnet and with its polarity unchanged. 
This is the ease when the electric current is uniform as to direction and 
strength. Any variation in cither the polarity or strength of the electric 
current will produce a corresponding change in the polarity or strength 
of the magnet. It is important to remember that the effect of an 
electric current upon an iron core is continuous as long as the current 
lasts. This is not the case with two other forms of induction, which we 
shall have to consider. A current of electricity induced in a coil by a 
magnet is only momentary, and occurs only when the magnet is carried 
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toward or away from the coil. The electric current does not continue 
to How while the magnet is at rest within the mil or anywhere else. 
The other case is that of electric currents induced in other wires by a 
current passing through a primary wire. The currents are induced 
only when the primary current is made or broken, or when its strength is 
increased or diminished, or when it is brought near to or away from the 
secondary wire, and in either case it is of moment ary duration. No 
electric induction takes place during the uniform flow of an electric 
current, but that same uniform flow will maintain magnetic induction 
in an iron core. 

Magnetic Properties of Voltaic Currents.—Iron filings are 
attracted by every part of a wire through which an electric current is 
flowing, and if the wire is passed vertically through a hole in a piece of 
paper on which iron filings have been sprinkled, the latter will arrange 
themselves in concentric rings corresponding to the lines of force 
familiar to us in the case of the ordinary magnet. The lines of force 
in the case of a wire through which an electric current is passing are in 
planes at right angles to the length of the wire, and pass around the 



iiir. 8fi.—Direction of the lines of forre or magnetic whorU about a current of electricity. 


wire in concentric circles. The force has a direction which depends 
upon the direction of the current in the wire. 

tig. 86 illustrates the direction of the lines nf farce, or magnetic 
whorls about a current of electricity. The direction of the lines in 
relation to the flow of the electric current may l>e likened to the right- 
handed direction in which a cork-screw has to he turned as it pushes 
forward into the cork. Ampere constructed a solenoid (Fig. 86) or 
iclix ot wire, freely suspended in a horizontal position, and found that 
_ f !l :l current of electricity passed through it, the solenoid possessed 

of .'1 DlftCTlIol Tt I, » # 1 k t.1*. 


e\er> property of a magnet. It assumed a north and south direction 
am exerted an attraction for iron or steel Anri if such n coil is ne<rr «i 



property of a magnet. It assumed a north and south direction, 
am exerted an attraction for iron or steel Anri if such a coil is ne<rr 

ev r.Vi . "? \'“ l ">*» swing into position in relation with the magnet 

’ 1 1X3 *' 11 " on * a compass needle. The d’Arson val amperemeter 


v iiu*^uri , 

A single loop of wire (Fig. 86) through which an electric current is 
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prying has the properties of a magnet whose north pole is situated at 
; ;ie fare at which the flux leaves the loop. The small arrows in the 
illustration represent the magnetic whorls or flux surrounding the wire 
through which the current is passing in the direction indicated by the 
large arrows, so that the surface of the loop to wart 1 the observer in the 
diagram lias north polarity. 

The Power of Electromagnets.—This, in electric parlance, varies 
with the number of ampere turns. In other words, the greater the 
numlier of turns of wire through which a current of a certain number 
of amiK*res is passing, or the greater the number of amperes passing 
through a wire with the same number of turns, the stronger is the 
induced magnetism. And the strongest magnets are produced by 
increasing both the amperage and the numlier of turns. With a given 
source of electric energy’, of course, there is a maximum strength of 
magnetism which cannot be exceeded. Making the number of turns 
greater than a certain number would introduce such an additional 
resistance as to reduce the number of amperes to an equal or even greater 
extent. The greatest efficiency is obtained when the resistance in the 
coil of the electromagnet is eqtml to all the remaining resistance, includ¬ 
ing the internal resistance of the battery. When only one voltaic cell 
is used, this maximum efficiency in the production of a powerful elec¬ 
tromagnet is obtained by having a number of strands wound together. 
With a series battery’ the liest results are obtained from a coil consisting 
of one long single wire, the number of turns being regulated by the 
voltage of the battery. The amount of power is illustrated by the 
fact that a horseshoe magnet made from a cylinder ten inches long and 
half an inch in diameter and around which are coiled thirty feet of wire 
will sustain a wight of fourteen pounds when acted upon by the current 
from a single cell, in which there is a zinc surface of only’ 21 square inches, 
and the electrolyte is a thimbleful of dilute acid. In another recorded 
experiment a cannon weighing 50,000 pounds has been magnetized 
by a current of 16 amperes passing through 10 miles of wire, making 
5250 turns around the cannon. This equaled 110,250 ampere turns. 
The electromagnet thus produced was so strong that a string of five 
cannon-balls weighing 250 pounds apiece hung suspended Jro in the 
cannon by mutual attraction ami heavy iron spikes remained in a 
horizontal position in space. The latter effect was produced when a 
soldier stood before the muzzle of the cannon with the iron spikes in 
front of his body. The spikes assumed the direction of the lines <>i 
force, and were held pressed against the soldier’s bodv in that position 
by the enormously powerful attraction of this gigantic electromagnet. 
A similar observation may be made any time the x-ray coil is turned on, 
ii a piece of cardboard is held vertically, separating |>ens or other light 
steel or iron bodies from contact with the end of the soft-iron core of t le 
coil. The pens will remain horizontal in the air, one end attracted 
toward the coil and the other end repelled. This effect is not peculiar 
to electromagnets anv tyqx* of magnet will produce similar effect?. 
An iron or steel rod brought near one jjole of a magnet undergoes inag- 
netie induction; the opposite kind of magnetism is generated m t ie 
nearest end, and this end is attracted to the pole of the magnet, while 
the other end of the rod has the same magnetic polarity’ inducts! in it 
as that of the neighboring pole of the magnet, and is. therefore, repelled 
by it. The strongest effect, of course, Is produced by a horseshoe 
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magnet upon a rod placed across its t wo poles. The end of the ar mat uje 
in contact with the north pole of the horseshoe magnet has south polarity 
induced in it bv the influence of both poles, that kind of magnetism 
being attracted into it by the north pole and repelled into it by the 
south pole. It. therefore, has a doubly strong attraction for the north 
pole of the horseshoe magnet. A similar induction of double strength 
occurs at the etui of the armature in contact with the south pole of the 
horseshoe magnet. A horseshoe magnet with an armature across its 
ends will sustain more than two poles of a bar magnet acting separately. 

It is said to l*e a polarized armature when the armature itself is a per¬ 
manent magnet, and. of course, must be made of steel. For most 
purposes this is less desirable than an armature which is made of soft 
iron and loses its magnetization when not under the influence of the 
magnet, and having no permanent polarity of its own, responds fully 
and freely to the influence of the magnet in every position. 

Ganot (“ Physics") gives the following as the results of different 
experiments upon electromagnetic force, and these have varied accord¬ 
ing to the different senses attached to the term by various observers. 
Electromagnetic force may mean— (I) the current which the develop¬ 
ment and disappearance of the magnetism of a soft-iron core induce in 
a spiral which surrounds it: (II) the free magnetism measured by the 
action on a magnetic needle oscillating at a distance; (HI) the uttraclive 
force, or the force required to hold an armature at a distance from the 
electromagnet; (IV) the lifting power measured by the force with which 
an armature is held in direct contact with the pole. 

The most important results which have been arrived at are the 
following: 

(i) Using the term electromagnetic force in the first two senses, it is 
proportional to the strength of the current. This applies only when 
the currents arc not very powerful, and to stout bars; for in each liar 
there is, as Mfiller has'found, a maximum of magnetization which 
cannot be exceeded. 

(ii) Taking into account the resistance, the electromagnetic force is 
independent of the nature and thickness of the wire. Thus, the strength of 
the current and the number of coils being the same, thick and thin 
wires produce the same effect. 

(iii) With the same current, the electromagnetic force is independent 
of the width of the coils, provided the iron projects beyond the coils, 
and the diameter of the coil is .small compared with its length. 

(iv) The temporary magnetic moment of an iron bar is, within 
certain limits, proportional to the number of windings. The product 
of the intensity into the number of turns is usually spoken of as the 
magnetic power of the spiral. The greatest magnetizing power is 
obtained when the resistance in the magnetizing spiral is equal to the 
sum of the other resistances in the circuit, those of the battery included, 
and the length and diameter of the wire must l>e so arranged as to 
satisfy these conditions. 

(v) The magnetism in solid and in hollow cylinders of the same 
diameters is the same, provided in the latter case there is sufficient 
thickness of iron for the development of the magnetism. With currents 
below a certain strength, wide tubes of sheet iron are far more powerfully 
maguctized than solid rods of the same length and weight; but with 
more powerful currents, the magnetism of the latter preponderates. 
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(vi) The attraction of an armature bv an electromagnet is pro- 
.,.rt tonal to the square of the intensity of the current so Ions; as the 
,biotic moment does not attain its maximum. Two unequally strong 
-ITtimagnets attract each other with a force proportiunal to the 


quare 


of the sum of both currants. 


ivii) For powerful currents the length of the branches of an electro¬ 
magnet is without influence on the weight which it can support. 

licet* observed that, for the same strength of current, electro¬ 
magnetism is produced more rapidly in circuits with great resistance 
imf great electromotive force than in circuits with small resistance 
•irul correspondingly smaller electromotive force; in the latter case, the 
reverse currents which occur in the coils of the electromagnet come 
into plav more than in the former. 

During magnetization the volume of a magnet does not vary. This 
has l>cen established by placing the bar to be magnetized with its helix 
iii a sort of i rater thermometer, consisting of a flask provided with a 
capillary tulic. On magnetization, no alteration in the level of the 
water is observed. But the dimensions vary; the diameter is somewhat 
lessened, and the length increased; according to Joule, to the extent 
of about 27 ,'ouo if the bar is magnetized to saturation. 

As regards the quality of the iron used for the electromagnet, it 
must 1* pure, and be made as soft as possible by being reheated and 
cooled a great many times; it is polished by means of a lile, so as to avoid 
twisting. If this is not the case, the bar retains, even after the passage 
of the current, a quantity of magnetism which is called the remanent 
magnetism. A bundle of soft-iron wires loses its magnetism more 
rapidly than a massive bar of the same size. According to Stone, iron 
wires may l>e materially improved for electromagnetic experiments by 
forming them into bundles and tying them round with wire; these 
bundles are then dipped in paraffin which is set fire to. 

“ Remanent magnetism is greater in long magnets—those, that is to 
say, in which the diameter is small in proportion to the length. It is 
decidedly greater in soft iron when the magnetizing current is not 
• ■pened suddenly, as is usually the case, but is gradually brought o 
zero by inserting successively greater resistances. By suddenh opening 
the circuit it has occasionally been found with thick rods of very so 
iron that a reversed remanent magnetism is met with, which is ca 
abnormal magnetization. , . 

“ This is easily understood from the tendency of molecular magneto 
to revert to their primitive condition. In doing this they experience 
a certain friction or resistance, and when the magnetization gradually 
diminishes, this hinders the complete reversal ot the molecules, 
with a sudden cessation the molecules, from the greater ns nra o 
their reversal, will sooner come back to t heir original position, or even 
pass it. and come to rest on the opposite side. . , 

Ampere’s Electric Theory of Magnetism.—I his theory is * 
in iron or steel there are electric currents in motion around the atoms 
or in the atoms, ami that when these currents are polarized or all m:u c 
to flow in the same direction the iron or steel becomes a magnet, except 
at the surface, these currents an* supposed to neutralize each other. 
Fig. 87 illustrates Ampere's theory of magnetic induction by an electric 
current. 
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Magnetic Inertia or Reluctance.—An expenditure of energy is 
required to cause all the currents theoretically present in an unmag- 
nctized bar of iron or steel to How in the same direction and make the 
bar of iron a magnet , or. on the ot her hand, to reverse the polarity of a 
magnet. Both of these processes take time, and so docs the return of 
a soft-iron electromagnet to the unniagnetized state. The magnetic 
effect is not instantly produced when the electric current is turned on 
or off. but there is a certain magnetic inertia or reluctance to lie over¬ 
come. This is of no consequence in the case of an electromagnet 
which is to lie used for some time continuously without a reversal of 
polarity. The large electromagnet used for the extraction of steel 
particles from the eyeball is one of this sort. But in the case of the 
elec tromagnet which forms the core of the primary coil of an induction 
coil, it is necessary that the magnetic inertia should lie reduced to the 
lowest possible amount, so as to enable it to become a powerful magnet 
the moment the electric current is turned on, and then completely to 
lose its magnetism the moment the current is turned off. The breaking 
of the circuit may be accomplished by the action of the electromagnet 
itself pulling the armature away from contact, or it may be done by some 

extraneous means. In the latter 
case, the minimum magnetic 
inertia is required for t he proper 
induction of currents in the sec¬ 
ondary by the action of inter¬ 
mittent currents in the primary 
coil. The minimum magnetic 
inertia is obtained by making 
the soft-iron core a bundle of 
straight parallel wires; and for 
an x-ray coil, for instance, these 
wires are about t he size of piano 
wire, and form a bundle two or 
three inches in diameter, and 
about twice as long as the spark- 
length of the coil. Another 
way of reducing the magnetic 
inertia is bv making the e e 
magnet of many thin sheets of soft iron bound together, and this is 
designated as a laminated magnet. The powerful magnets of electric 
motors are often made in this way. 

The Properties and Effects of Magnetic Flux.—Electromagnetic 
waves in the universal ether are what this flux roallv is. They have 
t ie same velocity in free space as light, and arc subject to the same 
vanation m velocity when passing through different media. The 
Traction °f a substance for light is closelv related to its 
ShTinu Per, T ab ‘ lty ‘ , Tho ma ?netic flux rotates the plane of polarized 

he D >^n^r‘T g - suhstance « in a magnetic field/and i, also gives 
tepro perty of polarization to some substances which do not ordinarily 
Possess it. 1 tie Hertzian waves used in wireless telegraphy are elec- 
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rleotriejty is pressing. \ anutions in magnetic flux procure currents 
electricity in wires in the magnetic field, and this is to-day the moat 
[Mrtant source of elec-tricitv, and is the reason why it has been 
n t-ssarv to state so many of the facta in regard to magnetism. 

\ coil of wire placet 1 with its turns in a horizontal plane and open 
:>t the top and bottom, ami traversed by a current of electricity, exerts 
.ci attraction upon an iron bar placed within its lumen. The bar may- 
even I*? held suspended in mid air by the invisible attractive force, not 
being in contact tvith any part of the coil, but simply inside the opening 
along its axis. If the bar is pulled a little distance in either direction, 
tin- attraction will bring it back to its position inside the coil. The 
mutual attraction existing between electric currents and magnets is the 
torn* concerned in electric motors and dynamos. 

The Attraction Between Electric Currents.—Two active loops of 
wire freely sus{>eiided tend to place themselves in such a position that 
their plane surfaces arc parallel with each other and the currents flow 
in the same directions. The laws governing the matter arc that— 

(1) Two currents, parallel and in the same direction, attract each other. 

(2) Two currents, parallel hut in opposite directions, repel each other. 
The north pole of a magnet will be attracted by the end of an active 

helix which has south polarity, and will be repclfed by the end having 
north polarity. 

In the ease of either the iron 
oar or the magnet Ireing fixed 
and the active coil (wire through 
which an electric current is pass¬ 
ing) being freely movable, the 
same attraction or repulsion will 
i '»• * 'iterative. And this will cause 
the active coil to move into such 
position that the relations be¬ 
tween the coil and the magnet 
or iron bar are the same as if the 
latter had been movable and the 
coil stationary. If one active coil is stationary anti the other freely 
movable, the latter will move toward the former if the currents are both 
in the same direction, or away from it if the currents are in contrary 
directions. 

Production of Electric Currents from Magnetism.—If one pole 

of a magnet is brought near a coil of wire which is not connected with 
any battery or other source of electricity, a current of electricity will he 
generated in the wire. This may l»e demonstrated by connecting 
the two ends of tlie wire with the terminals of a galvanometer. The 
arrangement in Fig. 88 illustrates the principle involved. The magnet 
living moved toward and into the lumen of the coil, a current of elec¬ 
tricity will flow through the wire and lie indicated bv the galvanometer 
during the motion of the magnet. A current will flow in the opposite 
direction while the magnet is lioing withdrawn So current will flow 
through the wire while the magnet is stationary either near to or far 
from the coil. The direction of the current through the coil varies 
according to which pole of the magnet is near the coil and whether it is 
!*dng moved toward or away from the coil. The arrows in Fig. S8 
indicate the direction of the motion of the magnet and also of the 
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Fij;. 89-—Direction of the current when 
the north end of the magnet is moved toward 
the coil of wire. 


current; and the letters N and S indicate the north and south poles of 
the magnet. To represent the effect of withdrawing the rnagnet.it 
would sunplv he necessary to reverse the position of all the arrows 
representing the direction in which the magnet moves and the current 
flows. Fig. S9 show's the direction of the current produced when the 
north pole of a magnet is moved toward a coil. And in this case also 
the direction of the current is reversed if the magnet is moved away 
from instead of toward the coil. 

An electric current is produced at the same moment and in the 
same direction if the pole of the magnet is moved laterally across the 
face or end of the coil instead of into it. The current will be in the 
direction indicated in the last diagram (Fig. 89), while the north pole 

is moving toward the axis of the 
coil or the central line passing 
through the hollow of the coil at 
a right angle to the planes of its 
various loops. After the pole 
of the magnet has moved past 
the axis of the coil and begins 
to move away from it. an electric 
current in the opposite direction 
is generated in the coil. The 
currents produced by moving 
the south pole of the magnet 
laterally across the face of the 
coil are the same :is those produced bv moving the same pole into or out 
of the coil, as shown in Fig. S9. 

Magneto-electric Machines.—The same currents are generated 
in all these cases if the coil is moved instead of the magnet, as is the 
arrangement in the magncto-clcctric 
machines (Figs. 90, 91, and 92) which 
were the predecessors of the modern 
dynamos and which are still used in 
therapeutics to some extent. Taking 
into consideration only one of the coils 
of wire, as that is rotated toward the 
north pole of the magnet, a current 
will be generated in that coil which 
will be in the direction of the hands 
of a clock if the coil is viewed from 
the end facing the magnet. At the 
same time that this coil lists a rotary 
motion towsird the north pole it is mov- 
mgaway from the south (>oleof the mstg- 

rfrerTiis^dfe:^; this * i" the same direction, 

away from the nortl l> ^izontal line, however, it begins to move 

of the current flow is revered m ’t ili t 80Mt , h p °, le ' an,l . the direction 
generated and may be transmitU nIn, f CguI . ar alternating current w 

by having the two extremities of th .• clrcu,t ouls,<i ? of the machine 
revolving metal collars, against whirh^e^T*” 1 "‘• ,l tWO 
conducting the current to the .-m r ? re ^* t - vo 8 J? nn ®» or brushes 
receding from the north Dole of <ir< ’ u,t - p he other coil is 

nn pole of the magnet at the time that the one 



Fitf. 90.—Mn'iii'tiK'liviric miu'hmc 
for Uu'rttKutic u>c. 
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opposite way to make It yield current* 
ni the suine direction as those from 
the first coil. The coils are both con¬ 
nected with the external circuit by 
the same metallic collars and brushes, 
and reinforce each other in delivering 
an alternating current. 


Fie- 91,—Clurlc’s m.ignrto-electric eer>- 
.-nitur, l.'lOO turns in each coil rotated in 
-unt of magnet (laminated). 


h i*. 92.—Rotated mi ns to rsm* upper 
portion to come toward observer, current 
would go as shown h_v arrows. After a half 
turn it would !«• reversed. 



The Commutator. —This is an important part of any machine for 
the generation of dynamic electricity by electromagnetic induction. 
1* is a device for converting a series of alternating currents into a series 
of unidirectional currents passing into the external circuit. In its 
simplest form (Fig. 93 and 94) it consists in having the wires from the 
coils terminate in the two halves of a metal 
cylinder which is completely divided into 
i wo longitudinal halves, fastened upon an 
insulated shaft and rotating with the coils. 

Kach brush leading to the external circuit 


Fig. 1*3.—Commutator. 


Fig. 94, -Diagram of tlw- commutator In 
operation. 


is in contact with one of the halves of the split cylinder and n.tci\es 
current from it. Calling the sections of the commutator a and b. an I 
ibe brushes I and 2, the adjustment should l>e such that dmrng ; the 
half revolution that commutator section « is poMti\e i s ‘ - 

contact with brush I, and when it becomes negative, the jmination 
changes to brush 2. The division between the two ludves of the 
commutator Is to l>e at such a point that the conne< io r hamtes. 
brushes changes at the same time that the poluritj in • • ■ 

While the current in the coils is in one direction, « w 
muiator section and is connected with brush , am w » • i 

is in the opposite direction, b is the positive commutator seition and 
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this is then connected with brush I. As each alternate eurrent in 
generated in the coil it is passed through the commutator *nd brushy 
in such a way as always to traverse the external Circuit in the same 

.Magnetic Lines of Force or Magnetic Flux. If a bar magnet 

is placet! flat upon a table and a sheet of paper sprinkled with iron filing 
is laid over it. the iron filings will assume positions corresponding to the 
magnetic lines of force. Near the two poles the particles will be most 
abundantly massed, and will radiate in every direction, w hile near the 
middle of the bar there will be few particles, and these will lie more or 
le^s parallel with the long axis of the magnet. Ihe arrangement of the 
particles of iron corresponds with the lines of force. These are supposed 
to be duo to ether streamings, both in the magnet and outside of it. 
set up by the molecular forces at work in the magnet. The lines of 
fon-e or the magnetic (lux leave the magnet at its north pole and enter 
at its south pole. Of course, it is not limited to the plane of the paper, 
as is apparently the case in the above experiment, but really com¬ 
pletely surrounds the magnet in every direction. This can be seen at 
once if the magnet is dipped into a mass of loose iron filings. And the 
direction of the lines of force in the surrounding space can be shown 
by using fine sewing-nccdlcs in the place of the iron filings in the last 
experiment. 

The direction of the lines of force is subject to change under the 
influence of magnetism or electricity. For instance, if two similar 
magnetic poles, like the north poles of two magnets, are brought, near 
together, the lines of force from each are made to diverge more widely 
than if one magnet had been there alone. And. on the other hand, 
the lines of force of both are made to converge and pass from one magnet 
to the other, forming an ellipsoid if two opposite magnetic poles are 
brought near together. The attraction of a magnet for other iron or 
steel bodies is dependent upon the number of lines of force that reach 
the body to be attracted, and there arc two special eases which are to be 
considered in the construction of cleetrotherapeutic apparatus. In one 
class of cases the desire is to produce an attraction upon an iron or steel 
body at some distance from it, regardless of how many lines of force 
may lie wastefully expended in the surrounding space. Such cases 
are that of the electromagnet for extracting foreign bodies from the 
eye. and of the electromagnets used in the vibrating interrupter for 
the primary currents in induction coils. For this purpose magnets 
are made of the aeroferric type. This means that the flux passes from 
one pole to the other partly through air and partly through iron, and 
the electromagnet is generally made in tlie shape of a straight bar or 
bundle of wires surrounded by a coil of wire through which an electric 
current is flowing, and the polar extremity may even bo conic. Leakage 
flux is the technical designation for lines of force which do not pass 
through the armature. 

lo secure the greatest holding power, however, the ferric ti/p* is 
required, which means that the magnetic flux or lines of force passing 
• mi <p, tne magnet at the north pole traverse only iron on their wav to 
the south pole. This is accomplished in certain raises bv making the 
magnet in, tlu- form of a horseshoe, and placing an armature across 
M tween the two poles. The horseshoe shape may Ik? onlv figurative, 
aa in the case of a very useful type of electric motor (Fig. t>5), where 
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there is n heavy iron base from which two uprights extend; the Inner 
have large concave surfaces facing each other, and called polar surfaces 
Between the polar surfaces and very close to them is the revolving nrrnn 
ture of the motor. The stationary part is made a powerful magnet bv 
an electric current passing through coils of wire surrounding «ach iron 
standard. It will be noted that it Ls not necessary that the polar 
surfaces should I>e at the ends of the arms of the horseshoe. Kxcei t 
for the small air-space between the polar surfaces and the armature 
the magnet represented above is of the ferric type. One of the absolute 
ferric type is a horseshoe magnet with an iron armature across its ends 
and another is an iron ring magnetized by an electric current passing 
through a coil of wire which surrounds the wire at one part of its eir 
cuinference. The first of these types of complete ferric magnets is 
often adopted as a means of guarding against the gradual weakening 
of a permanent magnet and, of course, is the case where an electro¬ 
magnet is used to lift or to sustain a heavy weight. The second or 
closet! magnetic ring forms part of the step-up transformer for the 


1 






Fig. 05.—Flcftric motor. 

“tte^p^^;^? ncurr4 *' ,ts 1,1 a seco,lf lary winding by altematii 
former which 2C 1 * a 1>n,nar >‘ ' vlTe > ™ of the step-down tran 
wire. For this inn \^ urrei . lts reduced potential in* the seconda: 
figuratively i rincr vT * l ,e closed magnetic ring may be on 

of soft iron riveted t. " ,ten . 13 ni ade up of laminated rectangl 
opening. The rlc i"' ier;4t t he corners and surrounding a rectanguli 
efficiency in th-Sl nn * ha * 3 very much higher rate t 

typ y**$?«r sr.sugrs. zr* ,hm h “ ,l,e °"“ 

toward magnets^ alVbv !'k'j b r v w !“ c, ‘ stc *' and ir "» “ re attract® 
use of magnets it ;.* n< ’ 1 . e ‘ e(>tr,c currents are generated from th 

inversely to the t„q~ P To I>ortionnl to the magnetomotive force, am 
or non-ferric) <» r ih,.' r T. ms ‘ s . tanc « °f the circuit (ferric, aeroferric 
tuagnetic flux is the ,nUp f et, . C re ^ uctanc ®» The practical unit o 
, 18 the u * bcr >-‘> f reluctance, the oentnl;* and of magnet* 

motive foree, the gilbert. The formula is webe re _ * i l b *'« 8 „ r ,hc nun.- 

oersteds 
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ln*r «f units of magnetic flux is equal to the nunil>or of magnctomotivi 
units divided by the number of units of magnetic reluctance. An 
ampere-turn or a current of one ampere through a single loop produces 
a magnetomotive force of about 1.25 gill>erts. The magnetic flux is 
mgest when an armature connects the two poleB or when the mag 
consists of a closed ring, partly because of the fact that in either ca.se 
the magnetic reluctance is reduced to the lowest possible amount. 

A soft-iron core or a closed magnetic ring adds to the efficiency of 
a coil in producing induced currents, because it adds its own magnetic 
flux to that directly due to the passage of the current through the 
primary coil. 

The measurement of magnetic flux is done by means of a magnetic; 
needle. If the latter is moved out of the line which it assumes under 
the influence of a magnet and then is released, it will oscillate back and 
forth before finally stopping at its position of rest. The strength of 
the magnetic pole is proportional to the square of the number of times 
that the magnetic needle swings back and forth. 

Paramagnetic and Diamagnetic' Substances.—All bodies, solid, 
liquid, or gaseous, are influenced by magnetic attraction. If certain 
substances, like iron, steel, nickel, cobalt, manganese, or oxvgcn gas 
arc suspended between two opposite poles of an electromagnet thev 
tend to arrange themselves in the line between the two poles, and are 
called paramagnetic substances. Others, like bismuth, phosphorus 

r ^ht g °\ : VU r\° r h - vdro gen 8**’ tend to arrange themselves at a 
right ang le to the line passing between the two magnetic poles, and are 
called diamagnetic substances. ^ 

lin« oMhSL® 0 ^* arr:4 ?9 es i,self 80 that it* length is parallel with the 

aurrouthne .i^'.^T '! * '" < , >rC per,,leahlc “> magnetic flux than the 
. uncling air. and nature always seeks the path of least resistance 

of cobalt. eCaUSC ° f Uny n ° rth Und 8011111 P° larit y 0,1 the Part of the bar 

right anglcto°the fcTf* SU , bstancc “K* *>'d arranges itself at a 
«SJXg k '«» Pnnneahle than the 
forms the smallest ...„| ,i asl n‘'' ,a,a,K ' t ‘ ® produced when the gold 

travetaed bTthrfn^etic flu“ **** P ° Ssible part ° f the p: “ h 

flbnmpS^and Timid ! 4 ’ «»*• The flame of a candle 

blown out at aright ar:„], . , H . a .'. , n 110 two poles of a magnet, it is 
In turning X u *„ 10 ,h '' between the poles. 

across between the two termhiT". *i 'T® 1 ' ;‘r < '. wil1 sometimes pass 
the apparatus mav ho dreTov.- orT T. th,s B l’ ronl P ,l >' cheeked, 
tions where this is liable to hani^LT^ hu ! l,ll ?« » on fire. In situa- 

-- • Hux n,m''..r r ,. K {***»• ™? «»p-«v. .„i 


ssing 


I 'V' current bv drawin.r o'TT u,IM ni ,s nowmg. and 
where ,t normafly ,om,,leuT»Sf • »rmature away from a terminal 
ere sometime, used mother Cm:u,t - The devices, however, 
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LIST OF PARAMAGNETIC AND DIAMAGNETIC BODIES. 

Paramagnrtie. LHamngnrtic. 


Iron. 

Nickel 

Alumi'ium- 

Mai^nr^o- 

Chromiuni. 

('rntini 

Titanium. . , , , 

platinum (Wiedemann found pure plati¬ 
num Jin magnetic). . . 

Many on* and salt.*! containing the above 

metals. 

Oxygen gas. 


Bismuth. 

PlKispliorus, 

Antimony. 

Zinc. 

Mercury. 

Lead. 

Silver. 



Water. 

.Alcohol. 

Tellurium. 

Selenium. 

Sulphur. 

Thallium. 

Hydrogen gas. 

Atr. 


The Influence of an Iron Core in a Magneto-electric Machine.—In 

the apparatus illustrated in Fig. 91, p. Ill, each coil has a core of 
soft-iron wires. The core has a very powerful effect in increasing the 
amount of current induced in the coil. As one end of the iron core is 
brought near the positive pole of the magnet it Incomes magnetized 
itself, and that end becomes the negative pole. It has been demon¬ 
strated in many different ways that when an iron core inside a coil 
becomes a magnet, it generates a momentary current in the coil, and 
another momentary current in the opposite direction when it ceases 
u» be a magnet. If it is a permanent magnet, but varies in power under 
anv influence, then, as it increases in power, it induces a current in the 
coil, and as it diminishes in power it induces a current in the opposite 

direction in the coil. _ . 

A soft-iron core always has some effect in retarding the change in 
the polaritv of the coil from one phase to another. Its magnetic inertia 
makes its changes in polarity approach considerably less nearly to the 
instantaneous than would the changes in the coil alone. 

The core adds very much to the amount of inverse discharge m a 
coil, hut this is a subject which need not be discussed until the subject 

of induction coils is taken up. . _ 

Generation of Electric Currents in a Coil of Wire when it Cuts 
Moving or Expanding or Contracting Lines of Force. Ihe motion 

by which the coil is made to cut the lines of force may be a mo\ einen 

of the coil of wire or of the magnet. The same change in their re a i\e 

position produces the same electric current in the coil. There are 
many different ways in which the details of this may be \aned. 

Lmz's Lnxc.- In anv case of elect rod vnantic induction the direc ion 
of the electric current produced is such as will tend to oppose the mo ion 
producing it. The value of the knowledge of this law is twoiold. 
enables one to calculate the direction of the current and to construe 
apparatus consisting of sovcrnl different magnets, and armatures 
with or without cores) and commutators and brushes, so as to o itftin 
a combined harmonious effect in the shape of either an alternating or ^ 
“direct” current, as may be desired. And. in the second place, it 
brings us to the explanation of the transformation of mechanic into 
electric power in the simple apparatus in Fig. 92, p. Ill, wul m the 
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more complicated dynamos. In any of these machines the mechanic 
power has »o overcome two elements of resistance, one being that of 
inertia and friction and the other due to the current induced in the coil* 
of wire. The power which is used up in overcoming friction Ls con¬ 
verted into heat. According to Lenr. s law, the current at any moment 
when the coil is approaching a magnetic pole is such as will cause a 
force of repulsion between the coil and the magnet. The force required 
to move the coil through space against this repulsion disappears as 
mechanic power to be converted into electric power. And the like 
condition occurs when a cod is being moved away from a magnetic 
pole: the current induced is such as to attract the coil toward the 
magnet, and the pnvor exerted in overcoming this attraction and 
moving the coil away disappears as mechanic power and is converted 
into electric power. 

The Mechanic Equivalent of Electricity.—Just as the mechanic 

equivalent of heat may be expressed as: 1 pound of water 1° F. = 77$ 
foot-pounds, or it takes 77S foot-pounds of work to raise 1 pound of 
water 1° F.; the mechanic equivalent of electricity is 1 watt-» 1 
horse-power, or 1 kilowatt (1000 watts) = 1.34 horse-power. th£ 
number of watts produced by a dynamo is found bv multiplying the 
number of amperes by the number of volts. In a well-constructed 
* I,.. ' ■ . . I ... t.cf the horse-power exerted bv 

6 7, c , n f ne m runn,!, K *t will reappear as electric energy at the 
ratio of 1.34 horn-power per kilowatt. In electric motors the process 

perhaps 08 I* r cent - ‘he electric energy 
p.is. ing tlirough the motor as so many amperes at a pressure of so m»n2 
volts is converted into mechanic power at the ratio of 1 kilowatt - 1 34 
horsepower. Small motor* arc {nuch loss efficient2 , 2 r '" ‘ 

on, - v 30 pcr —«» -t wng“fHoS 

THE DYNAMO 

motion ° fma '; hinCS for the convondon of mechanic 

tion currents of electricity by means of electromagnetic induc- 

and^msh?? 1 *'jii JK ? ar ° fu>Id ma f nete » armatures, commutators, 
made to move past them' mHy 30 statloua O r » and ‘he armatures 
field magnets movabl^ ’ ' C armatures ma >' ^ stationary and the 

surnmml^ 1 b v ™oif-Tuf el ^ ctl ?- ra ^ ncts or “asses of iron or steel 

magnets or \t ili ( , V p“jd which are to a certain extent permanent 
net ism to induce , w” tam a suffi [‘ ient amount of residual mag- 
There is then £ ''hen ‘he machinery Ls started, 

current so produced is m. i * wlu , ch tho who,e a part of the 

magnets, and thev soon Wo* 0 ***** t l‘- n ' u . gh thc winding <)f the field 
The armatur»c become exceedingly powerful. 

*‘ ores > which arc madrtHut H Ily r rn,1S ? f , wire * usuall . v with soft-iron 
by their own mot ion or thatVf^h^fi f f ° rr ° fro,n the f,eld '"agnets 
An alternating current is m *« nets - « ‘he case mav l>e. 

through the commutator whffm “ €ach arniature «>*!. and passes 
(i. e unidirect ona»c trZS CO,lVert ^ “to 

*°" W,Ud ‘ they P - - & *&"=S£Ei tU^al 
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The commutator, whose function has been exnlaine.l „„ „ ... 
miule of rectangular bare of coppe r surrounding and forming nartoVthe 
revolving axle in which they are set in insulated slots. I^h commu 
tator section is a direct continuation of the wire fn.rr, commu- 

eom^fiondin* »n„,„ur, coil. „,„l ™dlv r,.nT?h2 
There is no further path for the current until that com.m.»«t\ nf . ,t * 
comes in contact with one of the brushes. \t that time , a , tor ® ect,on 
tator section connected with the other end of t he same am-mt! “ 
contact with the other brush. And then the cutting of S .S? Ls m 
coil through the lines of force of the Held mXt^indu^ 
which passes through the armature coil, the (imuhn.r 1' 
t he external circuit, and t he winding of the field magnet' the’other Wb 
the other commutator section, and the same armature coil. The oil 
of a dynamo is a rapid succession of such currents which may , ^ 
through the external circuit in the same or alternating dhecthT 
according to the construction of the commutator P 1 ’ 

The commutator section* arc bare upon their' external surface so 
as to be exposed1 to complete electric contact with the brushes at tl“ 
proper time They arc ...laid in hard rubber or indurated fiber or 
m some small machines in tvorv, which insulates them from each other 
and from the steel axle of the dynamo. er 

I he brushes are in direct connection with the two terminals of the 
dynamo, and are analogous m function to the collecting combs of a 
static machine, leading the positive and negative charges to the two 
■poles of the machine. They 


sometimes consist of flat brass 
springs which press upon the 
commutators and come in con¬ 
tact with the different commu¬ 
tator sections and the insulating 
strips as the axle revolves. In 
large dynamos the brushes are 
rectangular pieces of carbon or 
brass held against the revolving 
commutator by the pressure of a 
spring. 



Series-wound and Shunt-wound Dynamos. —A dynamo in which 
the entire current induced in the armature coils passes through the 
winding of the field-magnets is called a series-wound d>rnamo (Fig. 1)6), 
and this arrangement tends to maintain a uniform strength of current, 
or the same number of amperes, no matter how great, or how small is 
the resistance in the external circuit. This sort of a dynamo is used 
"hen the current is produced expressly for the operation of a number 
01 arc lights connected up in series. The number of amperes which 
nuis t pass through each are light Ls from 6 to 10. The resistance of 
an arc lamp is such that it takes 42 to 52 volts potential to send this 
< urrcnt through one lamp. For a number of arc lamps in series the 
voltage must be multiplied by the same number, in order to send the 
"anie strength of current through the series of lamps. This is accom¬ 
plished automatically by a series-wound dynamo. Fig. 96 represents 
a dynamo which Ls driven by a gas-engine of a certain definite horse¬ 
power, and which will cause the armature to revolve at a certain rate 
°i speed when it encounters a certain resistance and at a correspondingly 
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higher rate of sjxxxl when the resistance in lessened. With a 
number of are lumps in series the rate of revolution of the nrinatur,, ; 
such that there is a balance between the mechanic engine and *l" 
impedcncc produced by the cuiTcnt-s generated in the armature coii 
The latter currents have attractions and repulsions for the ficld-magm.? 
which are opposed to the motion by which the currents an* pn*dm* r> r 
If the number of lamps were doubled and the resistance in the extern I 
circuit were doublet!, the increased resistance would tend to lesse a !‘, u 
strength or amperage of the current, and lessen the impedcnce to th 
motion of the armature by the currents passing through it. The sa 
horse-power being applied from the steam engine, the armature '"f 
course, would revolve faster and a greater ]>otential or number of v ] 
would be produced. The result would be that a new and more ra 
rate of revolution would 1 ms established, and we should again find tf 
the original nutnber of amperes of current were generated but with t?' 
increased voltage necessary to send that strength of current thtoulh 
the increased resistance. A series-wound dynamo may be called 
constant current dijnamo. This is true up to the capacity of the entail 

in horse-power. Beyond fchatthe 
dynamo would fail to drive anv cur¬ 
rent through a series of arc lamps. 
— > < A shunt-wound diptamo (Fig. 97) 

I is called a constant potential dynamo 

9 ) and is designed to yield a current 
j of the same voltage under varying 

conditions of the external circuit. 
In such a dynamo the winding of 
the field-magnets consists of a great 
many turns of fine wire having a 
resistance about four hundred times 

coils. Starting from tbo i !L< ? reft J 8:3 °f the armature 

divided path one part enin^ f n e brush, the current passes through a 

the winding of thefiekl-maSiete c,rcuit the other to 

magnets and the external mL,.;♦ The return currents from the field- 
brush. The currents which Ult J , mn ^ f,,re they reach the negative 
inversely proportional to the T inou ? h t,,e two different paths are 
mice ia'hmreLS a VoVll Z*'*'*"™ ln each. If the external resist- 
thc field-magnets and tin’s P ro P ort,on °f the current passes through 
output of rS£i ^Thc crcases th & 88(1 the cum*,it 

resistance is diminished The r!>' C u^ ta ^ C8 . P ,ace when the external 
conditions. csult is a uniform voltage, under most 

Compound-wound Dvnamoc ru . ... 

of the current to the extern, i ° S ' ■ 8Cse are dynamos in which part 
and a portion does not Thev P 88 *? ,,m >ugh the* field-magnets 

under all conditions from no Ioar/T 2“ ,d 8 uniform voltage 

dynamos at , Niagam falTs^ofthS Th ° ,(, ’ O0 ° 

speed, the strength of 6 thlTfidd'-mae" 4, 0 ^° °. r voIta ® p with the 

loops in the armature. goers, and the number of conducting 

Gramme’s Rinp DvnAniA nu • . 

in which a soft-iron ring revolves i;£ “ ,, PP ort . ant V’!* of dynamo, 
close to the two poles of ^ W } wd on ite axl <** »’«» ril " *** 

, an electromagnet concaved so as to bring the 



S}>u nt-wound dvnamo: r, 
S.r^nVpX! ^P° rtio '* ^ the two 
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polar surfaces ns near a* possible to the ring. The Inttcr ha* a winding 
of many turn* of insulated wire, making nn endless coil around the rim 
of the wheel. The ring being rotated in the direction indicated by the 
arrow* at the axle in Fig. 98, electric currents will flow through the 
armature in the direction shown by the small arrows. Commutator 
sections arc arranged to connect with the armature at the points midway 
between the poles of the magnet, and the one marked + is the positive 
iHilo, and the one marked — is the negative pole of the dynamo. The 
current is “direct,” and is almost continuous. As actually constructed 
for use as a hand generator of electricity (Fig. 99) the magnet is a 
powerful one of horseshoe shape, and made ot laminated steel. The 
armature consists of thirty coils, each having a large number of turns 

of fine win*. One end of each coil 
, is connected with the adjacent end 

of the next coil, and also with a 
commutator section. The coils thus 
form a continuous circuit, tapped 
jy i \ q at intervals by the commutator 


N 


Fifi. 98.—Gramme's ri 


armature in 


Fig. 09.—Gramme'* ring dynamo. 


nng 

bipolar field. 

sections. The armature core is made up of a number ofsoft-ima 
wires forming a continuous ring. A hand machine of this kmd ytflds 
a potential of about throe or lour volts, which is about the i same a. 
b viclde<l by three or four Daniell cells. The curren i> •* •. 6. . ' 

and a hand* machine could l>e used for cautery purposes or for^xedmg 
a farailic coil. Hut for most clcctrotherapeutic work the choice _ 
bvtwoen a battery, either primary or secondary (storage), ana I 
dmen dynamo* • xriortfnth^rs* 

A Dynamo Suitable for a Separate x-ray. and Elcctroth^ ^ 

peutic Installation. -The apparatus shown in F *P- " ‘, f' rn .; rie 

driven by a gas-engine; both operating upon the same * 1 oW>rattH j 

a single machine. The dynamo itself may be mdcpem • J nr . ha jf 

by a steam or gas-engine or by water power. . • j j j s 

kilowatt dynamo requires four or five horsepower to run n n d^ekls 
a current of 20 am^res and 125 volts. The clynamo_ i^lf measur^ 
about :i() inches in all three dimensions, weighs about ooO> pc i ~ | ^ 
makes alxmt 1150 revolutions a minute, lhis dynamo wj - * 
yield a direct current of the above amperage and voltage, but ^namos 
are made to yield various other strengths, and an alternating cur 
if desired. 
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Motor Generators.- When the current from a dynamo car. i 
obtained, but is not of the required character, it may Ik- made to n m :l „ 


,,f * d T ao ,md thc 


l-i'H. 101. Ilotnry Iran.fonm r or motor genemlor. 

(I-'iL [((I T imT !lX -' ;in * re . vo,vo fts ° n, ‘ solid mass. Such an apparatus 

tnJL!2{cSSS! ,t . Prj . ,( io 1Ca, ! lc to , ' 0, * v °rt the ** dim-1 ” f.0& volts 
> - r at into a 110 volts current, either “direct ’* or alternating 
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for electrotherapy*!c purposes. It requires very little care, and is 
turned on and off a* readily as an electric light. Thia is the moat 
practicable type of apparatus for the utilization of the direct current 
for the operation of the type of x-ray apparatus which, like Gaiffe’s, 
employs a step-up transformer. 

Polyphase Currents and Polyphase Dynamos and Motors.— 

polyphase currents in their practical application were the discovery 
of Nikola Tesla. They are produced by a dynamo, usually with the 
Gramme ring t\pe ol armature, by making the connections in such a 
manner that similar alternating currents arc sent out through two 
different sets of conductors at different periods in the cycle of the 
dynamo. The diagrams represent the production and characteristics 
of a diphase current. The ring-wound armature is supposed to he 
fixed between two rotating field magnetic poles placed at the sides, 
and not shown in the diagram. A current derived from the armature 
at a and b would have the maximum strength, and such a direction 
that a would be the positive and b the negative pole. Conductors 
leading from c and d, the parts of armature at this time in a direct line 
with two field-magnets, would be devoid of current. As the field- 
magnets rotate, the current in the conductors a and b becomes less and 
less, and that in c and d greater and greater, until, at an angle of 45 




V 




\str* 


4f* 




^ 7 * 


Fig. 102.—Polyphase currents, mid (iramrat'j ring generating them. 

degrees measured from the original position, the currents in l*oth sets 
of conductors are equal and in the same direction. At 90 i.igrcts t a 
current in c and d has reached its maximum, and that m « and b is zero. 
At 135 degrees the current in a and b has changed m polantv and is 
as strong in the new direction as that in r and d is m the original direct ion. 
The latter is diminishing, the former increasing, in strengt , mu 
180 degrees the current in a and b has reached its maximum, wit h b 
the positive and a the negative pole, and the current m cat 
become zero. The remainder of tlie cycle brings about u c 
restore the original condition of the two currents. 

A pohiphaxr dipinmo may be absolutely free tumi s>pa w :*j, oU t 
not have any uninsulated surface anywhere. It may •< i , . _ 

commutators or brushes. The field-magnets may ►<- I 1 ' . jj ncs 

manent magnets, with completely; insula toil short-cm curr ents 

in which currents of the proper direction arc m< net 
in the armature coils. The ring armature is KaW^ 
or more conductors leading from it have soldi n <1 < <» nc j j 

coils, and the whole may be insulated. The points a 
are stationary, but the current flow in consequence " . j t j ie 

the fiehl-magnets is the same as it the armature ^ ron>lt ._ 

fields stationary. The same absence of movable conUcta^nd for 

quent sparking is found when the polyphase currcn 
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operating a motor or a rotarv converter. It makes elcctrir power avail¬ 
able in mines and factories, where the slightest spark would cause a 
dangerous explosion. Polyphase currents are directly available for 
the operation of motors, while ordinary alternating currents are not 
They arc also of the greatest value commercially for the transmission of 
power in the form of electric currents. The power transmitted ia 
represented by the number of watts or the amperes multiplied by the 
volts, and since the heating effect upon the wire is practically dependent 
solely upon the number of amperes, the amount of copper required j s 
much less with a high voltage and low amperage than with a low voltage 
and great amperage. The transmission of triphase currents at 0600 
volts costs less than 1 per cent, as much for copper conductors as the 
transmission of the same amount of energy over the same distance in 
the form of a 550 volts direct current. The higher voltage is conse¬ 
quently employed for the transmission of electric power for lone dis¬ 
tances, as from Niagara Falls to neighboring towns. The insulation 
must be very complete, first, to avoid expensive leakage of current 
under this high pressure, and, second, because accidental contact 
direct or indirect with a current of this character could hardly fail to 
be latal to animals or men. Indeed, even in the power-house, where 
this current is converted by transformers and rotarv converters into the 
500 volts direct current supplied to the trolley line, the workmen are 
liable to develop obscure nervous disorders. These occur without anv 
accidental contact with the conductor, and are not due to leakage 

force™™’ t h tk l ° t t he K fl , Uonce ” f expanding and contracting lines of 
1 hUt th - C . n ' 8 V >U 1 i be an , offect upon thc men easily understood 
r r ? ,nSKk ; r 1 t r c phy8lcal and physiologic effects produced bv 

proxmnty to an Oudm resonator or a D’Arsonval transformer (both df 
them employed therapeutically), without actual contact or sparking. 
Accidental contact with the 550 volts direct trolley current mav La- 
fatal to men, but is not always so. It usually is to horses, partly on 
account of their iron shoes, while rnen are partially insulated. \ t n.llev 
Wire may become an especial source of danger if it comes in contact 
with a wire carrying thc electric arc-light current. 

Polyphase currents arc useful therapeutically if the proper voltage, 
amperage, and periodicity arc provided. A case will be referred to in 
greater detail in which progressive muscular atrophy was cured by 
►.tins thnjugh which triphasc currents were passed. This treatment 
was combined with faradisni. The polyphase current is akin to thc 
sinusoidal voltaic current, and they are l>oth an improvement on the 
direct voltaic current interrupted at irregular intervals by hand for 
therapeutic purposes. 

A Rotary Converter. This has 1 wen alluded to. ami is a motor 
and dynamo combined. It is used for the conversion of one type of 
current into another, and may be constructed to yield an alternating 
or a direct current, or a polyphase current , and of any ordinary voltage. 
Hut extremely high voltages must Ik* obtained by the use of a stop-up 
transformer. 

A small apparatus of this type may be used to produce the sinusoidal 
voltaic current, and indirectly the sinusoidal fanulie currents, which 
are so distinct an improvement in thc therapeutic application of voltaic 
and faradic currents. But some of thc machines which have been 
construct'd for this purpose give a simple alternating current, and not 
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tbo current whose strength and direction vary, ns represented hv a sine 
curve in geometry. In other words, they do not produce a current 
starting at zero anil gradually reaching a maximum in one direction, 
diminishing gradually to zero and then increasing gradually in the 
other direction, and then gradually diminishing to zero, os in the 
apparatus employed by the author. The apparatus alluded to Is a 
combination of a variable resistance and pole-changer actuated hy an 
electric motor (p. 4<0). 1 he ordinary rotary transformer produces a 

current which makes more or less abrupt alternations from full strength 
in one direction to zero, and then again to full strength in the other 
direction, and is not so suitable for this work. The fault, however, 
may lx* remedied by proper construction. What is required for some 
purposes is ft current varying gradually from maximum to minimum, and 
then with u reversed polarity, each complete cycle taking about two sec¬ 
onds, and the maximum potential being 110 volts; the current strength 
or amperage to be regulated by a rheostat in circuit with the patient. 

Power of Continuous Current Dynamos.—The electromotive 
force is proportional U> the intensity of the magnetic field, the number 
of turns of wire moving in it, and the speed of movement. The rise 
is gradual between the two poles. The relation between the electro¬ 
motive force, the current, and the resistance in the armature in a 
dynamo ol>eys Ohm’s law. 

Power of Alternating Current Dynamos.—Here the relations are 
somewhat different, it being found, for example, that doubling the speed 
does not, as a rule, double the current, although it does double the 
electromotive force and will send the original current through twice 
as much external resistance. 

Dvnamos designed to light 500 IG-candle power lamps have arma¬ 
tures 10 inches in diameter, and make about #50 revolution. 1 ' a minute, 
the current being of 11(1 volts and 310 amperes. About 70 per cent, 
of the power employed to run the machine is actually utilized in the 
lamps. Ninety-three per eent. of the power is converted into elec¬ 
tricity, hut a certain portion of this is consumed in overcoming \ anous 
resistances and inductances outside oi the lamps themsehes. 


THE INDUCTION OF DYNAMIC ELECTRICITY BY ELECTRIC CURRENTS 

There are two principal ways in which a current of eh'tr'crt} 
assing through a coil of wire will produce a current m a, ^. , 
ail of wire. In the first place, an active coil or one through 
urrent is passing may bo moved toward and a\yi\ ro ^ cl ^ 

nd excite currents in it just as a magnet would- fhe J^ m V either 
•roduced if the active coil is stationary and the other nj«> H hout 

a* the lines of force about the active coil are analogous to ithose a .out 
* magnet, and the currents product^ tn the ot he reoil 

ums in the other coil cutting through these tuns o o . • f u p v 

>f the motion of one or other coll. This method of «t.ont»muj 
llustrated in the dynamos which havebeend^n^. and mjvhteh^ 
rrmatures and field-magnets consist ot colls o 

important than their iron and steel cores. which variable 

The other principal method is. by mduct.on by whlch tar aDo 
rurrent, in one stationary coll excite currents in another stall an 
coil. 


imios.d r..,ranic —It has already been stated that 
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currnit pacing through one wire not pnKlure a rumnt in a 

neighboring wire if the wires nro both motionless. But it u a very 
different matter when the current starts or stops or vanes in strength 
or direction. Evenr such change in the active wire results in a tem¬ 
porary current in the other wire. The simplest case, ami one which 
shows the principle upon which the entire system of induced currents 
is founded, is that of two straight parallel wires near each other in the 
air. When a current of electricity is turned on or begins to flow through 
the first wire, a momentary current flows through the second wire and 
in the opposite direction. While the current is flowing uniformly in 
the first wire, no current flows through the second wire. When’ the 
eurrent is turned off in the first wire, a momentary current is produced 
in the second wire, and this is in the same direction as the current which 
has just ceased to flow through the first wire. Changes in the strength 
of the current in the first wire produce similar effects; an increase in 
eurrent induces a eurrent in the opposite direction in the second wire 
while a reduction in eurrent strength in the first wire induces a eurrent 
in the same direction in the second wire. 

An example of the practical application of the induction of currents 
in parallel straight wires Ls seen in the process of telegraphing from a 
moving railway train. In this case the series of dots and dashes in the 
Morse alphabet are transmitted as a scries of interrupted currents 
passing through a wire fixed along the top of the car. Along the railway 
is a wire running parallel with the one on the car, and ns near as prac¬ 
ticable to it. I he currents of electricity in the wire on the car induce 
currents in the stationary wire which actuate telegraphic instruments 
at any reasonable distance along the line. This Ls due to simple induc- 
uon. and is not the same as what has become known as imrllcss tele *- 

^ducccUuVreri^ f U( l Cd l , 0 ^ ain another part of this book 
force about a wire tVt- K v?° i^ i ie ox P ant ^ n S and contracting lines of 

iXh,R f^Ttho ^mc \L CUn " m ;">'r r ! ci, - v The 

current bv the motion . * m 11 I". 180 induction of an electric 
the inducin'' and the iiwli'.'-o^/ 111 ' ^ m t * 1 ‘ s l caae t * lc relation between 
*= already metuioned aUna '* n,a - v sim P'y e*p«w»«l 


pie Mowing are'the la m of induc'd current 

*£££?£££, t en Ju' ~ ^ to flow or to 

developed in the secondary '!,r'X",d. ‘ U>d momcntar >'> B 

induced current'in the'soeomi ,:i ''the conductor gives rise to an 
. •*. At the moment this enrr ', ’ mveP8e an ^ momentary, 

ishes, or when the primary ,.„;i ' CCa8es » or when its intensity dimin- 
the secondary* coil or circuit i; r ^ s ’ au induced current begins in 
The Induction Coil. - Thi • • nn< * momentaiy. 

forms of clectrothcrapcuiio nnnnr , \ I>rac, ' ca * ust * a hundred different 
Doses. It atm.;..., / uu< : “PPnratus. as woll f,... . _ • ._ 


are usually of very* different™* of induced c 
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The , S y h^t 1 ° f Wlrc thr "»Kh which the current 

> 1 ' r .dynamo passes Ls called the primary roil, 

and the current through It LS called the primary current. The primary 
coil usually consists of a small number of turns of rather coaree copter 
wire, which ls insulated by a wrapping of cotton. and which is wound 
in a single oi a few complete layers covering the outside of the bundle 


, me primary current is said to be 

—.. *•.. eurrents induced in the secondary 

coil occur in consequence of the making and breaking of the primary 
current, and that they are called, for convenience, the mate ami break 
currents. The break current is the more powerful, and for x-ray work 
is the only current desired. 

Two circumstances in regard to the priman* current may interfere 
with the most effective production of the break current. They are both 
produced by self-induction in the primary roil. This acts especially 
to induce a break current in the primary, which forms a sort of con¬ 
tinuation of the primary current, and is in the same direction; and 
then again this induced break current in the primary is of higher voltage 
than the priman* current, and causes an electric arc at the interrupter 
where the current is broken. Both of these circumstances interfere 
with a sudden and complete breaking of the primary current, and 
must be overcome or regelated in order to secure the best results. 

Sdf-induclion in the primary coil is illustrated very well by the 
simple coils, without any secondary coil, which are u^ed to h^ht t . 
gas in theaters and other places where it is mconvement to appb 
t match to even* gas-jet. If the current from a dry-^eU batten be 
passed through a simple coil of wire and then ^ ^ ^J ch high 

broken, a current is generated by “ different bumere 

voltage that it will leap across the spark „ups at al ^ 

and £n,iu- >hc gas. Tho/riginal currea. = 

"! 3 Ur >’ b ^ r > -. ‘i P^rk^cros a ' cry smaU fraction of an inch at 
tiny, almost invisible, spark acros. a < . j on g one and 

the switch as the contact is broken. u j f rom cao h other, the 

made into a coil, the turns of which are rf'n ma^be evcn a third of 
spark at the switch when the cur . r .™ ' . u8C( i f or t he same purposes 
an inch long. A self-induction coil i * ant j t he other physiologic 

as a faradic coil, exciting muscular con ‘ u j 0Ilt ^ a n induction roil 
effects, but it would not be so good or * qq ie presence of mi iron 

with both primary and secondary' Q f t ho secondary current, 

core iulds very* much, indeed, to the s r> f induction cod. 

and it has long been considered a ^^^Itions by Lewis Jones 
This is not the case, however, an* discomfort to the patien 

show that equally beneficial resuUs with 1*^ gwe ^ 
are obtained from a faradic coi w j couple of dr\-ce . 

If the self-induction from ft «mU ^.Wr of gas-jits, it is easy to 
produces spark enough to light a gre. prinmn* coil like that ot 

understand that the self-induction thir j v or forty voltaic 

-n x-ray machine, actuated b> 0 ' uu() w ju produce a vyr>* ,po''‘ r ~ 

’• 11 s or a large storage batten «» .'contact is broken, fhis will n 
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to pnslucc mi electric arc between the contact*. Arcing at the -witch 
must be prevented l»ccauso the intent heat will injure the switch nnd 
may set fin* to neighboring objects. With the heavy currents employed 
for x-ray work the current should never be turned on and off by the 
ordinary key switch of the electric-light socket. If such a socket 
is used, there should be an open knife-switch near the coil, and this should 
always lx' turned off before the connection is either made or broken at 
the lamp socket- There is thus no current passing when the lamp 
socket key is turned on or off, and consequently no areing there. It is 
better still to have the feed wires pass directly to the knife switches 
without the intervention of a key socket. Even at the knife-switch 
precaution should be taken against the formation of an arc. This 
will not occur if the switch is opened very quickly, and special switches 
(Fig. 103) are made to accomplish this. They arc closed just like an 


_ 


Hr. 103.—tiuiok break switch for direct current of 76 ampere* or lc». 

ordinary knife-switch, but the portion of the blade which engages 

between the two springs with which it makes a contact is hinged "so 

t , .‘ tr "‘ mams ,M * ldm P^ion by friction as the switch is opened until 

£ T 0n a *"“* between the rest of the blade and the hinged 

th? I tS > g rTnt t el? nOUg A * u . ddcnl . v to draw the latter out from 
, , . i lie tuo clutches. An instantaneous bn*nk like this is not 

1. 1. 0 « produce u„ arc. No apecial arr,u, K , „„ „t for makin* a nuick 
V.'It t "- V_ IJu'il the colilarl is made we have only the 110 
<- * potential to deal with, and tills will not leap across any appreciable 

J! W anllu*Tthe°r n y TV'' il?Cht aH ° nc m £ taJ ! ic connection is brought 
coil and so n £lf? h r rc .- W "° < urrcnt . lowing through the primary 
, mn lr T " elf - I " duct, ° 1 n » operative until after the contact has 

' adc * . T,m * ” mk, ‘ *P«rk Rt the switch which turns on the primary 
current requires, therefore, no consideration except for the fact that it 
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will ignite inflammable explosive gases if they arr present The 
break spark at the primary switch is due to the self-induction in the 
primary coil, ami when the 11ft volts current is used to ,-xciu- an x-rav 
coil, * hl - s s P ;irk is a powerful one. It is of importance because of the 
tendency to produce an arc between the terminals, and this corrodes 
the two metal surfaces and makes it difficult to press the knife of the 
switch into the slot between the two springs where the eontnet is 
made. It also produces danger of fire, and the switch should always 
bo mounted on a slate or marble base, and care should be taken to keep 
inflammable substances out of reach. There is the possibility of an arc 
forming across the whole space when the switch is turned off and the 
current continuing to flow across the space as an electric arc. This 
would most effectually ruin the switch by fusing the metallic terminals. 
To obviate this possibility the terminals should be placed so far apart 
that it will be impossible to strike an arc between them. 

A knife-switch intended to turn off and on a primary current of 110 
volts and up to 35 amperes should not have a space of less than 1 \ inches 
ljetween any of its stationary metallic terminals. In practice it is not 
usually necessary to have a quick break attachment, hut. it is necessary 
to have a knife-switch instead of the ordinary key, such as is used to 
turn an incandescent lamp on and off. ami care should l>e taken to ojien 
the switch quickly every time that the current is turned off. In the 
case of a portable outfit carried to a patient’s home and connected with 
an electric-light socket, an ordinary key receptacle, there should be a 
knife-switch on the x-ray apparatus, and this should be open while the 
attachment is made at the electric-light socket. The x-ray apparatus 
should not be in condition to operate while the connection is being madeor 
broken at the electric-light socket. Nocurrent should be flowing when the 
clectric-light key is turned off. ami care should be taken to see that the 
knife-switch on the x-ray apparatus is turned off before the electric- 
light key is turned cither on or off. When this Is done, it will be found 
that the heavy* current will be carried all right by a lamp receptacle in 
which the contacts are good, while it would very probably bum out the 
contacts to turn a heavy current on or off at this point. Properly used, 
the lamp socket simply brings the supply of electricity to the knife- 
switch of the x-ray con, and it is imperative that the latter should be the 
place where the current to the x-ray coil is turned on or off. 

The same self-induction in the primary produces the little spark 
which is always seen between the contacts where the primary current 
of a faradie battery is made and broken. The spark makes it desirable 
to have the contacts made of platinum or some other metal which is not 
easily corroded. But with the weak currents employed for this P ur P°®'> 
sometimes supplied by a single dry-cell, no special precautions need be 
taken except to keep inflammable gases away from it. 

The 110 volts direct current, if not interrupted, could be drawn out 
into an are several inches long if a current of a good many* amperes had 
lx*en flowing, and if the contacts were separated slowly. The current >* 
practically* completely broken by the Wehnelt interrupter, however, 
and no spark or are can last more than an exceedingly small part a 
second as the switch is opened. A break in the circuit occurs at the 
platinum point immersed in the liquid, and when a good contact is 
reestablished at that point, the metallic contact at the switch has wen 
completely broken. Even though there may be u break spark at the 
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switch from self-induction in the primary, the -park is of only momen- 
tanr durmtioa when the Wehnclt or other good interrupter is used. 
W ith ordinary- care about making a quick break one may use an ordinary 
knife-switch for interrupted currents ns strong as 25 amperes, with no 
other inconvenience than the occasional necessity for filing the contacts 
smooth where they have been fused. 

This does not at all mean, however, that it is safe to turn a current 
of this strength on and off by means of an ordinary electric-light key 
Ihe electric-light socket may carry quite a heavy current if there h a 
knife-switch at the rod which is turned off both when the electric-light 
kev is turned on and when it is turned off. In this way the electric- 
light key connects or disconnects the knife-switch with the source of 
supply, but does not itself turn the current on or off 

Recurring to the subject of self-induction in the primary of an x-rav 
cod. it must bo seriously considered in the construction'of anv type 
of interrupter for making and breaking the primary current hundreds 
or thousands of times a minute. With a current strong enough to do 
the best x-rav work, it is difficult to do this by any apparatus which 
niakes and breaks the contact in the open air, although there are 
interrupters of this type which work well with moderate current* With 
the most powerful currents, no open-air interrupter will accomplish 
the result : there will l>e arcing, and the current flow will not be inter- 
nipted. Generally speaking, the self-induction spark makes it necessary 
to use either a mechanic interrupter in which the metallic contact is 
made ami broken beneath the surface of some liquid which suppresses 
the arc. or a liquid interrupter of the Wehnclt or of the Caldwell-Simon 
tyj)«'. m which the two metal terminals are always wide apart, and the 

thHiqind° nS Hfe ^ UC t0 an current itself in flowing through 

The self-induction in the primary of an x-ray coil makes it act like 
a choke coil. With the same conditions in every respect, except that 
in one case there is groat and in the other little self-induction, the 
current strength which will pass through the primary coil is markedly 
greater when there is little self-induction. 

,i A < r ho ^* p oil *— a coil of wire forms part of an electric circuit 
.irough which an alternating or an interrupted current passes, the 
N.lt-mduction in the coil may be so adjusted as to impede the flow of 
ic current to almost any desired extent. A coil made for this purpose 
is called a choke coil. The impodeneo which it offers is not analogous 
u notion, as is the impedence offered by a thin straight wire to the 
passagj of a continuous current. In the case of ordinary resistance the 
reduction in current strength is accompanied by the heating of the 
conductor and to that extent there may be a loss or waste of power by 
ie < (inversion of electrical energy into heat. A choke coil, on the 
contrary, will reduce the amount of current flow by an inductive action 
wi lout proportionate heating. If ordinary' electric resistance is 
.!.‘ n< < T " f ricl,on - then the impedence offered by a choke coil may bo 
i eneti to that of an opposing force exerting traction in a direction 
opposed to the force bv which a body is being moved. Where it is 
applicable, sclf-mduetnnee is preferable to resistance as a means of 
reducing or regulating current strength. It obviates the danger of 
ire and the wear and tear on a resistance coil from the heating effect 
of the current, and is much more economic of electric energy. Self- 
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inductance so arranged ns to produce a choke coil means that in regard 
to any individual turn when the current is made it induces in all the 
neighboring turns n current in the opposite direction, and that the mutual 
relation between the original potential, which tends to send n current 
through all the turns of the coil, ami the counter electromotive force 
developed by inductance in the turns of the coil is such as to reduce the 
strength of the primary current to a certain definite extent. Impcdcnce 
bv self-inductance produces a tendency to side flashing. Take the case 
of a choke coil and a 110 volts interrupted direct current, the coil being 
so wound that a current of only 11 amperes will flow through it. Then 
the two wires leading to the coil must be kept wide apart, because there 
will be a tendency for an induction spark to flash across between them. 
Xo such tendency would l>e noted in the case of a 110 volts interrupted 
direct current regulated to a current strength of 11 amperes by an 
ordinary resistance. In fact, in the latter ease a much shorter spark 
will pass between the two wires leading to the resistance than would 
pass between two loose ends of wire, forming the terminals of the 110 
volts circuit. 

A choke coil is available instead of a rheostat, or resistance, for 
regulating the strength of current for an x-ray coil, and, in fact, the 
primary coil of an x-ray outfit itself very often performs the function. 
In the author’s 12-inch x-ray coil the self-induction in the primary coil 
when the current (110 volts direct incandescent light current modified 
by a Wchnclt interrupter) has to pass through the two layers which 
form the whole length of the primary wire, is much greater than when 
the connections are made in such a way that the primary current passes 
through only one layer of the coil. There is quite a difference in the 
current strength which will be transmitted in the two cases with the 
rheostat turned to no resistance and only the flat end of the platinum 
rod exposed to contact with the electrolyte in the W'ehnelt interrupter 
and with a Xo. 13 Muller tube of the same degree of vacuum in the 
secondary circuit. With great self-induction the primary current will 
lie only 4 amperes, while the moment the connection is changed to 
a small amount of self-induction the current increases to 5$ amperes. 
Ihf increase in current is not due to the lessened ohmic resistance 
from passage through a shorter length of wire, for there is only about 
one ohm’s resistance in the whole primary coil, and this forms an in¬ 
significant^ fraction of the total resistance in the primary circuit. The 
difference in current strength Is due almost entirely to the difference in 
the amount of self-induction. When the interrupter Is arranged to per¬ 
mit a much heavier current, the difference in self-induction is still more 
evident, and with the largest self-induction the primary coil acts really 
as a choke coil, and no matter how much of the platinum point may be 
exposed, not more than 10 or 12 amperes of current will pass through 
the primary coil. But with a small amount of self-induet ion a current of 
’’ ur 2Qor even 25 amperes may be made to pass. The author’s 8-inch 
-r-ray coil has a primary in which three different lengths of wire or num¬ 
bers oi turns may Ik* used, and the variable self-induction obtained in 
r . w *y offers a valuable means of regulating the strength of the 
primary eurrent. In fact, with this apparatus, which is a portable one. 
n '.’ V 1 costat or amperemeter is required. The different lengths of the 
point exposed to contact with the liquid electrolyte, in the 

'’Illicit interrupter, ami the different amounts of self-induction in tho 
v . - b . _ m 
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i* f lip 110 volts direct or alternating current to 

'uS. U «»+** *■ h. . h o *£*«'. 


the circuit to measure the current strength with 


■£*;-«*> —«* *»*« «•* 

A roparAtr <•!>,.ke coil may I* «««l to r.p.lato the Mrenfith of current 
supplied to an r-ray apparatus bv mtr,Klu,-,nj ! any . ^ ,mM„,,.c 
to the passage of the current, ft at especially; useful with the alter- 
Rating clectnc-lighl current. And when it « lu parate. it edeets a 
regulation of the current stnmgtli tyithuut producing variatuma in the 
inductive relations between the prim ary and the secondary coils. A 
separate choke coil nmv lx- used to regulate the current strength and 
take the place of a rheostat. When different layers of the primary 
coil, however, arc used for a choke effect, we have, besides that effect, 
a change in the amount of induction in the secondary coil, due to the 
passage of the primarv current through a greater or less number of turns 
of wire. The voltage of the secondary' current depends more than 
anything else upon the ratio between the number of turns in the second¬ 
ary coil and the number in the primary coil. And if the latter number 
is increased, the voltage of the secondary current will usually be dimin¬ 
ished, and its volume or amperage will usually be increased. 

In connection with the subject of self-induction, it must be home 
in mind that two currents of electricity do not flow through the same 
wire at the same time, cither in the same or in opposite directions. 
Under any circumstances a current of electricity takes place in conse¬ 
quence of a difference of potential at the two ends of the wire, and, 
other things being equal, the current strength is determined by the 
difference in potential. The difference in potential is produced by the 
application of power derived from chemic action in the case of a voltaic 
battery or of a storage-cell, or from electric or magnetic induction and 
mechanic motion in the case of induction coils and dynamos. The 
difference in potential or voltage is an index of the strength of the 
electromotive force. In the case of a simple wire connecting the two 
poles oi a voltaic battery in operation the electromotive force is a 
simple force exerted in only one direction and a current of corresponding 
strength will flow through tin* wire. But now if another voltaic battery 
is connected in senes with the first battery and the same simple wire, we 
shall have its electromotive force also operative. If the two are exerted 
m the same direction, their effects will be added and the current strength 
b i V the sum of the voltage of .he two batteries. If, 

. L 1: n Kl - the tw .° batteries are so connected tha 


on 


hat they would 


„ , -uvuut-cwu mai uir\ wuiuu 

i; “• *' lo . ! ' cn< a current through the conducting wire in 
wife in h ‘‘." thC 11 r, T U . ltant rnrrent " ni through the 

electromotive force 't < i° , .V rU < ^ ^ the battery having the greater 

difference betw(vn'the .J " curr, .‘ nt strength will correspond to the 
The potentiometer for rncLuKTw ‘^ Ct , ronioti y° ^Tccs or voltages, 
coll or batten’ employs this'principle? clectromotlve force ” f » v ‘ ,ltaIC 

produce cureents simSwi 1 1?J C'in v''!'" ’'' Ve fo,Ve . tl ' ,u,ing , t0 
them. An illustration of t|,i^ eondi,.... n \ n n ,' !•* CUr 1 r P nt «* antl oppoml *° 
pump, like » fire-engine sendim. .... M f ou,, d m t he case of a force* 

by a constant steam pressure. ' , r though a hose-pipe and act uated 


u . ..«■>..ose-pipe 

l< n the nozzle is at the same level as 
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th _ ,ho rate of flow will be regulated by the resistance due to 

friction ami this will depend upon the caliber and length of the hose- 
"•L, p ut if the hose-pipe is carried up to the second or third story 
i.l a house, a countorpressure is produced by the force of gravity, and 
the rate of flow will correspond to the difference between the pressure 
exerted bv the steam and that exerted bv gravity. The frictional 
resistance in this illustration is analogous to ohmic resistance, or the 
electric resistance which cun be measured in ohms and which depends 
upon the electric conductivity of the wire and its length and thickness. 
The countorpressure due to*the force of gravity is analogous to the 
counterelectromotive force developed by self-induction. 

Self-induction may be used to render an intermittent current 
practically continuous. The break current or the electromotive force 
induced when the initial current ceases to flow is a powerful one, and 
is in the same direction as the initial current, and may bridge over 
the period between one pulsation of the initial current and the next. 
In such a ease the make current or the electromotive force induced 
when the initial current again begins to flow is in the opposite direction, 
and reduces the flow of the initial current to some extent. The current 
flow may. therefore, be practically continuous and of uniform strength. 
Such self-induction coils are in use in connection with a mercury are 
rectifier as part of the apparatus employed for converting an alternating 
current into a direct current, suitable for charging storage-batteries. 

Self-induction Dependent upon the Nature of the Initial Cur¬ 
rent.—There is practically no self-induction produced by the passage 
of a continuous current through a straight wire. But when the current 
is one of an alternating character, especially if of very high tension, the 
self-induction, even in a short, straight wire, becomes so great as to 
offer an impedence as great as that of an air-space of one or more 
inches. Under most conditions, if the two terminals of a source of elec¬ 
tromotive force are connected with the ends of a short heavy copper 
wire, even- bit of the current will pass through the wire, and even if 
its ends are bent around so as to be within an exceedingly small distance 
of each other, no spark will cross that space. But with the modern 
high-frequency current apparatus for therapeutic use the self-induction 
developed in the wire offers so great an impedence that the current will 
flash across a space sometimes as great as 1 inches, instead of passing 
through a foot or two of a heavy copper wire. This is in spite of the 
fact that the ohmic resistance of the copper wire may be so .-light that 
it would tranmit a thousand times that amount of power in the form of 
a continuous current of cither high or low voltage. 

The amount of reactance or counterelectromotivc force due to self- 
induction is usually diminished by adding to the capacity of the circuit 
or by the use of a condenser, and this is one reason for the necessity of 
a condenser in the Ruhmkorff coil. 

The total impedence in a circuit is usually made up of the ohmic 
resistance and the reactance or self-induction, and usually the square 
of the total impedence is equal to the sum of the squares of the ohms of 
resistance and t he reactance, ’rims, if t he ohmic resistance is 3 ohms 
and the reactance 4 ohms, and the current an alternating one of 
on cycles a second, and the voltage 120, the total impedence would be 
5 ohms (25, the square of 5*»9— 10, the sum of the squares of 3 anti 4). 

I he reactance would be increased by the presence of a soft-iron core. 
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The unit of inductance is the henry. and equals the inductance of a 
circuit when the electromotive force induced in it equuls I volt, when 
the exciting current varies at the rate of 1 niillianipen* a second. And 
if a countereloctromotive force of 1 volt is set up in a circuit when the 
current is increased at the rate of I milliampcre per second, then the 
self indut tk>n of the circuit is equal to l henry. 

The henry is the unit of induction in all cases, not merely in that of 
self-induction. 

The construction of coils to have a certain self-induction is largely 
experimental, and the details an* different with each different com¬ 
bination of current and apparatus. The primary windings which 
produce the most desirable amounts of self-induction in x-ray coils 
are described with practical details in the chapter on x-ray coils. 

The Oudin resonator furnishes a most striking example of self- 
induction. An alternating current of very high tension and high- 
frequency supplied by an induction coil and two Leyden jars passes 
through one or two or three or more turns of wire, and beyond one of 
the terminals the wire is continued in an ascending spiral for twenty or 
thirty turns. The bare binding posts by which the wire from the 
Leyden jars are connected with the wire of the Oudin resonator may be 
touched by the finger without receiving a disagreeable spark. But the 
effect is multiplied by each turn of wire, and at the free end of the 
resonator the wire gives off an electric ottluve or visible brush discharge. 
3 or 4 inches long, and if the finger is brought within 1 inch or so, a 
powerful stream of white sparks, more or less painful, will be received. 

The Interrupter. A continuous current or one of uniform strength 
and passing in one direction docs not induce a current in a neighboring 
wire. It is necessary that the current should be made and broken at 
regular intervals and with greater or less rapidity. For most purposes 
the rate of interruption is from 1200 to 2000 times a minute. The 
form of apparatus employed varies according to the strength of the 
current and the rapidity required. 

The Electromagnetic Vibrating Interrupter or Hammer Interrupter .— 
Ibis is the form almost always employed in connection with faradic 
coils, anti often with Ruhmkorff coils. It may be used with x-rav 
coils, but some other type is usually selected when heavy currents are 
to lw employed. It consists of a disk of iron or steel fastened upon a 
strip oi spring metal, which tends to keep the hammer pressed li gh tly 
against a point of contact from which the hammer is drawn awav by 
t ie attraction of an electromagnet. The moment the contact is broken, 
ie current ceases to flow through the winding of the electromagnet 
and the hammer springs back to the point of contact again. Each 
cycle consists in making the current, attraction by the electromagnet, 
rea'mg t ie current, cessation of attraction bv the electromagnet, 
i •“* CUrr ° nt a « ain * When properly adjusted, such an 

• P <r l ’' ^. U18 *° a . ct the moment the current is turned on bv closing 
at^e th( ; c,cm . ent * in a battery. If it docs hot start 

or |1 ;.l? y M * he f ftUSC the P»>nt is not in contact with the hammer 
P? , l , n 18 srrvwcd 80 f *nr forward that even the pull of the 
TVu 1 not «*parate the hammer from the point of contact 

r J;"nrr ^ Th “ ^i^ment must be made to enable it 

t<i m t properly, but even then the interrupter will sometimes fail 
...rt spontaneously, »„,l will roqumt „ toud, ^Th theTn^r to ^ 
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it This may properly be regarded ns a structural defect which should 
j M „ remedied by the manufacturer. The points of contact on the 
hammer and on the surface opposed to it should be of some metal 
which does not easily oxidize, either from exposure to the air or under 
the action of an electric spark. 

The metal strip on which the hammer is fastened may be so made 
that even when the current is entirely disconnected from the apparatus 
it will vibrate back and forth for some time before coming to rest. In 
tins case the rate of interruption will be determined to a great extent by 
the periodicity of the spring itself, just as the periodicity of the hair¬ 
spring of a watch keeps it vibrating in seconds exactly the same from 
the time that the watch is wound up until it runs down. In the case 
of the watch, the force exerted by the mainspring varies tremendously 
during this time, but the periodicity of the hair-spring’s vibrations 
continues the same. An interrupter generally has a periodicity of its 
own, which can be varied so as to produce rapid or slow interruptions 
in t he primary current. This adjustment is sometimes made by turning 
a screw which advances the point of contact and makes the to-aml-fro 
path of the hammer and its periodicity shorter. 

The Ribbon InUrrujtter. To secure a very great range of variation 
in periodicity the vibrating hammer is fastened to a steel band which 
is held tightly at its two ends, and the tension upon which can be varied 
by turning a thumb-screw. Its rate of vibration can lx* changed from 
a rate so low as to give a coarse, rough, bass sound, by which the inter¬ 
ruptions can almost be counted, to a fine, almost inaudible sound, 
representing almost the highest note perceptible by the human ear. 
The secondary current, especially its physiologic effects, are greatly 
influenced by the rate and character of the interruptions in the primary 


current. _ 

Atonic or .1 periodic Interrupters .—Gaiflfe and other manutaeturers 
of x-rav coils have fitted them with hammer interrupters in which the 
hammer will not of itself vibrate back and forth even if started by the 
finger. This is accomplished by having the pressure, oi the spring 
strong enough to prevent a rclxnmd when the hammer is pressed bark 
against the point of contact from which it has been separated and 
allowed to fly back. Of course, the electromagnet must be strong 
enough to overcome the pressure of the spring anti draw the ium 
away from the point of contact. Such an interrupter is dc^ignedtotM 
governed by only two forces, the attraction ot the eeo ™ ‘S 
acting as long as the current flows through its winding .uu e P , • 
of the spring. The latter is so adjusted that at no part of ^ path is 
there any spontaneous rebound from the point oi contact. *,P , 

'is never in a position to vibrate baek and forth. The pom < _ . 

is pressed so far forward that the spring is never allown * never 
neutral point; it is always making pressure m the same due* , 
in the opposite or rebound direction, ilus is thoug 1 character 
absolutely harmonious with the current and to give a betur c anu er 
of interruption for x-rav coils than those with an mhcrtn jx . 

Hammer interrupters may be actuated by the iron core ofthepnmary 
coil itself, and the contact which they make and break ma f dic 
primary current. This is almost always the arrangement 
coils, and is sometimes used in small x-ray coils. Anot i< r • • k 

is such that the vibrating interrupter makes and breaks the contac 




MI'.ntCAL KLtt'fRIi lTV AM> HONTOKN RAY* 


1.34 

the primary circuit l>v its mechanic to-nnd-fro motion; but it ia nt a 
distance from the primary coil, and its own motion is not due to the 
magnetisation am! demagnetisation of the core of the primary mil. 
A separate electromagnet actuated by a much weaker current seta this 
interrupter in motion, and it mechanically makes and breaks the heavy 
current for the primary coil just as if it were moved back and forth by 
any other force. The weaker current belonging to the interrupter and 
its’electromagnet is easily and uniformly interrupted, and the uniform 
to-and-fro motion of tin* hammer is more assured than if it depended 
upon the complete interruption of as powerful a current as that of the 
primary of an x-ray coil. The hammer goes back and forth, regularly 
touching and withdrawing from the point of contact where the primary 
current is made and broken; and this regular motion is independent of 
the primary current, and goes right on, even if an are forms temporarily 
across the space and the primary current thereby fails to break for the 
time being. 

The Wheel Tt/pe of Electromagnetic IntcrrujUer .—This is shown 
in the appended diagram (Fig. 104). * The contact is broken at c by 



Fig. 104.—Wheel inU-rruplrr. 



the mechanic motion of the hammer, and this is produced by the 
pressure and relaxation of the eccentric, e. The latter is fastened 
to a revolving wheel whose four spokes are permanent magnets. When 
the contact is made at c. the current flows and the core of the primary 
coil becomes a powerful electromagnet, exerting an attraction for the 
magnet whose opposite pole is near it, and a repulsion for the magnet 
whose nearest end has the same polarity as that existing at that end 
of the iron core. These forces start the wheel in rotation, and the 
eccentric presses against the spring metal support of the hammer, 
breaking the contact at c. Momentum carries the wheel around to 
a position where the contact is again made and where the same 
magnetic forces again become operative, giving the wheel a fresh 
impetus in the same direction. It is a simplified type of electric 
motor, and produces a very rapid and uniform interruption of the 
current. I lie currents used for faradic coils arc not strong enough to 
require such an elaborate interrupter, and it will not work well with 
the heaviest currents used for x-ray work. It has proved useful, 
howi-u-r, m apparatus for the production of high-frequenev currents, 
ami one such interrupter is reported to give an excellent output of 
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100 to 500 milliampcrcs, with n pritimry current of I ampere or con¬ 
siderably loss. 

All the interrupters described above depend upon the alternate 
magnetization and demagnetization of an electromagnet, these mus¬ 
ing to-and-fm movements in the armature which mechanically make 
and break the current in the electromagnet and in the primary coil. 
These two are sometimes the same and sometimes separate coils of 
wire. 

Mechanic Interrupters. -There arc also interrupters which make and 
break the primary current by means of the motion of one of the points 
of contact, this motion being produced by n motor of some kind which 
nets quite independently of the current which it is designed to control. 
The arc which tends to form when the points of contact are separated 
would allow the current to continue to flow across that space. It is 
usually suppressed in these interrupters by having the |mints of contact 
below the surface of a liquid, such as alcohol. The contacts may be 
like those of the revolving commutator of a motor or dynamo, or the 
contact may Ik? between liquid metallic mercury and some solid metal. 
Mercury interrupters arc of two types— 
the mercury dip and mercury jet inter¬ 
rupters. All these except the Leduc 
interrupter arc of use chiefly for high- 
frequency currents and the x-ray. and an? 
described in the section upon the latter 
subject (p. 802). 

Leduc' $ Interrupter. — Our diagram 
(Fig. 105) shows Stephan Leduc’s modifi¬ 
cation of the Contremoulin interrupter. 

It consists in making one of the brushes 
movable, and thus enables one to regu¬ 
late the fraction of the total period of 
the interrupter, during which the two 
brushes shall be in contact with the 
same pair of metal strips. This fraction 
can be varied from a very’ small fraction ( t foq) , up to the full time 
represented by the length of the metal strip. No current can pass 
through the interrupter when either brush is in contact with the insula¬ 
ting substance or when the brushes are in contact with metal strips 
belonging to different pairs, and therefore having no metallic connection 
with each other. To produce a contact lasting only a very small trac¬ 
tion of a period the movable brush Is placed in such a position that the 
one metal strip only begins to touch it as the opposite strip is just 
leaving the other brush. To produce a contact lasting for the maximum 
time the brushes arc placed directly opposite, each other, and m t 
position one brush is in contact with a certain metal strip the on ire 
time that the other brush is in contact with the connected metal strip. 
Intermediate positions of the movable brush allow the current to pass 
during a larger or smaller fraction of each period, Knowing u 
fraction of each period that the current is flowing and the tension o 
the current as shown by a voltmeter in shunt, we can calculate t t 
quantity of electricity passing through the patient or the apparatus. 
Then, again, an aperiodic galvanometer, which is called a dend-noa 
milliampcrctiieter, in the circuit will show the quantity of electricity 
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pacing, this being indicated in millinmpcrcs and ls>ing actually the 
average rate of flow of the current, including the portions of time when 
the current is interrupted. If the rate of revolution in rapid, the 
periods occupy a shorter length of time, but there are more of them in 
a minute ami the current strength remains the same. Very great 
variations in the rapidity of the interruptions produce changes in the 
physiologic effects, even though they do not change the average current 
strength. 

In regulating the fraction of each period occupied by the duration of 
the contact wc may depend upon the graduated scale marked upon the 
apparatus. But if this is defective or is absent, the adjustment becomes 
a matter of calculation. In order to have a contact T ' 0 of each period, 
close the circuit with a non-polarized resistance and raise the tension 
bv adjusting the volt controller, for instance, until the milliamperemeter 
shows, for example, 10 milliampcros. .Start the interrupter and shift 
the movable brush to such a position that the milliamperemeter shows 
that a current of 1 milliam|>crc is passing. Really this means that a 
current of 10 milliampcrcs is passing for ^ of the time, and conse¬ 
quently yjg of each period. The proper position of the movable handle 
for other fractional currents is found in a similar manner. Stephan 
Lcduc has estimated the time during which the current passes even 
to so small a fraction as of a second of time. 

Liquid nr Electrolytic Interrupters .—These arc used chiefly in x-ray 
and high-frequency work, and are described on p. N00. 

The Secondary Coil.—This is a coil containing a very large number 
of turns of very fine wire which is very carefully insulated. The wire 
itself in an x-ray coil is Xo. .’iff: looks as fine as a hair; is wrapped with 
silk; and is coated with melted paraffin after being wound in the sec¬ 
ondary coil. The secondary coil in a 12-inch x-ray coil contains 40 
miles of wire. The secondary coil in a faradic batten- contains from 
1000 to 8000 feet, the larger number of feet corresponding to the faradic 
coil with fine wire, the 1000 feet corresponding to the faradic coil with 
coarse wire in the works of some authors. 

In a great RuhmkorfT evil, made by Apps for Spottiswood, there were 
280 miles of wire. It gave a 42-ineh spark through the air when 
actuated by a voltaic battery of 30 Grove cells. Since the discovery 
of the x-rav, coils of this power have frequently been made. 

Every time the current is made or begins to flow in the primary 
coil a current is induced in the secondary coil. This is momentary, 
and flows in a contrary direction to that of the current in the primary 
coil. \\ hen the primary current is broken or ceases to flow, a current 
is induced in the secondary coil which is momentary, and in the same 
direction as the current which has just ceased to flow in the primary 
coil. The break current is direct and produces a more powerful dis¬ 
charge across an air-space or through a vacuum tube than docs the 
make current. The latter is what is spoken of as the inverse discharge 
in x-ray work. There Is thus a distinct polarity to the secondary 
current. Although it flows first in one direction and then in the other 
the greatest effect is produced during the periods when a certain pole 
of the coil is the positive. This can be seen in x-ray or in any other 
vacuum tills? work, and a difference can even be seen in the sparks pass¬ 
ing across from one pole of the secondary coil to the other. The negative 
end of the spark is much brighter and of a violet-white color, while the 
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positive end is not, so brilliant and has a more reddish tinge. And then, 
again, the successive sparks, each of which can be seen as a complete 
more or less zig-zag line, are more divergent at the positive than at the 
negative pole. A photograph made of a series of sparks passing between 
tin 1 two similar blunt metal terminals of a 12-inch x-ray coil shows that 
the majority of the sparks start from the same spot on the positive ter¬ 
minal and pursue the same path for a certain distance, then separate, 
to converge again on approaching the negative pole, but no two paths 
coalesce, and they all reach different parts of the surface of the nega¬ 
tive terminal. The result is entirely different, however, when one elec¬ 
trode is conical and the other is a flat inetnl plate (Fig. 106). What 
has been said, however, is not intended as a statement that the spark 
originates at one pole and terminates in the other pole. It is probable 
that the discharge takes place simultaneously from both terminals. 

By the urgrtfur pole of the secondary coil is meant the one which is 
the negative pole during the break or direct discharge. This is the 
jx»le which is always connected with the cathode or negative electrode 
of an x-ray tube, and an important part of x-ray technic is the sup¬ 
pression of the inverse discharge. In another part of the book (p. Oso) 
will l>c found a description of the means adopted to prevent the inverse 


Fig. 100.—Sparks pushing in one-cipliti. second between trrmmab 
roil. Sinjjl'- path at pointed and multiple P*d» ftt H ato electrode regardless of I 

discharge from passing through the x-ray tube in sufficient amount to 
be a disturbing factor. The only useful current supplied to nn x-ra> 
tube is the direct discharge which is produced m the sccon an . 
the break of the primary current. The inverse discharge which occurs 
alternately with the direct discharge is produced by the mak« of the 
primary current. During the inverse discharge 1 P” ‘ jjg. 

secondary coil is just opposite to what it was during th« dim* <»w 
charge, and the current may be said to pass throug » n , * flDU€ars 
the wrong direction. Under normal conditions t »■ x- ‘ * he 

divided into a brilliantly fluorescent half m front of the lan that 
platinum disk or anticathode, and a dark hernisp ^ill con- 

plane. When there is a good deal of inverse disc k. • ' 

siderable direct discharge, the whole tube appears ig 'at deal of 

or irregular greenish fluorescence. I ' Tins condition 

inverse discharge ami scarcely an> direct disthargp- , • fnmt 0 f 

is indicated by the absence of the illuminated >< 1 i, ir ^ hemisphere 

SSi be -k u **. 
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ulttriy fluorescent from similar cathode rays originating from other parts 
of the anticathode or from the acnswur)’ anode. The tube in Httrh a 
condition looks like a tube connected with the wrong poles of the coil. 
We eannot serurt? any useful x-ray from a tulio of the usual model 
during the make or inverse discharge of the coil. The best that ran 
be done is to prevent any considerable part of this inverse discharge 
from passing through the tube, and thus to secure the greatest efficiency 
during the alternate periods when the direct discharge is passing through 
the tube. The importance of the subject lies in the fact that any 
conditions which permit the passage of the inverse discharge through 
the tube obstruct to about the same extent the passage of the direct 
discharge ami reduce the output of the tube. Iii the extreme case 
mentioned a few lines back, and which the author can duplicate experi¬ 
mentally at any time, no effective x-ray at all is produced. The wear 
and tear upon the tube are excessive. 

The wire in the secondary coil is almost ns fine as a hair, and the 
object of this is to bring every turn of it as close as possible to the 
primary coil, so as to cut as many of the expanding and contracting 
lines of force as possible. It is not sufficient that the secondary coil 
should be outside of the primary coil, it must also be very close to it. 
The secondary winding for one of the smaller induction coils for faradie 
treatment is not a difficult matter. The difference in potential between 
one end of the long secondary wire and the other is not sufficient to 
produce a spark of any appreciable length, and so the ordinary methods 
of insulation are sufficient. The insulated wire is wound upon a reel, 
just as thread is wound upon a spool, one layer after another, all con¬ 
tinuous and all in the same direction. The insulated beginning and 
end of the wire are both left outside, where they can be connected with 
the binding posts, to which may be attached the conducting cords 
leading to the patient. Those binding posts are of metal, and are 
fastened upon an insulated base of varnished wood, hard rubber, ivory, 
indurated fiber, marble, or slate. The regulation of the strength of the cur¬ 
rent passing to the patient is sometimes secured by changing the primary 
current, by changing the resistance, or by changing the number of cells 
if a voltaic battery is used. It is much better, however, to have the 
primary and secondary eoils so mounted that their relative position 
may be varied. The strongest secondary current is produced when 
the secondary coil entirely covers the primary coil, and as the primary 
coil is drawn out from the lumen of the secondary coil, the secondary 
current becomes gradually weaker. Measuring the distance in cen¬ 
timeters that the movable coil is displaced enables one in use a mathe¬ 
matic number in recording the strength of the current applied to the 
patient. The quality of the secondary current varies according to the 
number of feet of wire in the secondary coil and the rapidity of the inter¬ 
ruptions, and it will lx* seen (p. 452) that very different physiologic and 
therapeutic effects may lx* obtained by means of such variations. 

The sftft-iron core has always been considered an important part of 
an induction coil. Its effect is to increase the strength of the secondary 
current by adding its own expanding and contracting lines of force to 
those- of the primary coil. It is best made of soft-iron wires in a straight 
parallel bundle. These acquire and lose their magnetism when the 
primary* current is made and broken much more promptly and com¬ 
pletely than a solid bar of the same weight. The strength of the 







DYNAMIC KLBCTR1CITY 


139 


i“ "? r " n8 «*crahly As already ,taU,l 

i’ r 7 n , * nnl a necessity, and recent observations indicate 
theJeS no coi troatmpnt8 the current has a pleasanter quality if 

The Condenser.—This is not required with a liquid interrupter 
°. f the ( aldwell-Simon or \\ ehnelt types, but is required with any <,f 
the vibrating or other mechanic interrupters. It L„ m ade fm an 
induction coil, of a great many layers of tin foil separated l,v mica 
or paper and is usually eoncealed in the wooden base of the coil Thl 
sheets of tin-toil arc m two separate sets, and lit together like the two 
halves of a pack of cards when one half Ls held in each hand and the 
eard> art being shuffled by pressing them together in an interlocking 
fashion. All the sheets of one half are fastened together bv one metal 
damp, and they really torm a single large metal coating or armature of 
a condenser m which the other armature is formed bv the other sheets 
ot tin-foil, and the glass jar or plate is represented by the many sheets 
of nnca or paper which prevent any contact between the sheets of 
tin-foil in one set with those in the other set. The condenser is designed 
to prevent excessive sparking at the interrupter, and in this wav to 
produce a sliarjHT and better break of the primary current than would 
l)c possible if the primary current continued to flow as an arc across the 
space after the contact was broken. The condenser takes up or absorbs 
the extra current, which results from self-induction in the primary coil 
at the moment that the circuit is broken. We have already seen 
(p. 126) that this extra current Ls of high tension, will spark across a 
considerable air gap, and has in this way some of the properties of 
statie electricity. It very naturally occurs that when the two armatures 
of the condenser are connected with the ends of the wire forming the 
primary coil in which such a current is generated, the condenser becomes 
charged. The effect at that moment is the same as when the inner 
armature of a Leyden jar is brought in contact with one prime con¬ 
ductor of a static machine, while the outer coating touches the other 
prime conductor. In the case of the induction coil the charge received 
by the condenser produces just so much less tendency to sparking at the 
interrupter. The high electromotive force generated at the time of 
the break of the circuit ceases, and the condenser becomes discharged 
as its outer and inner coats arc connected by the primary wire. It is 
then ready to perform its function at the next break in the primary 
current. 

Liquid or “electrolytic" interrupters do not require any condenser 
to suppress the spark when the current is broken. I here is a tremen¬ 
dous difference between the conductivity through a complete liquid 
path and the resistance offered by the mass of incandescent 'apor 
which is generated at the narrowest part of the liquid path, this 
results in a practicallv complete obstruction to the flow of even t c 
high-voltage extra rurrent occurring from self-induction in the 
primary circuit at the time it is broken. . . 

The general arrangement of an induction coil fed b\ a \o 1 
battery is shown in Fig. 107. /> is the voltaic batten-. From one pole 

of the batten* a wire leads directly to p. where it is continuous with tne 
primary coil of wire. The other end of the primary wire is shown in 
the diagram at the opposite end of the coil, but in actual practice hotn 
ends of the primary wire are usually brought to the same end of t ic 
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coil. The other end of the primary wire lends to the base of the vibra¬ 
ting hammer, h, which, when no current in being used, in pressed lightly 
against the contact k by the springiness of itn metal stem. From k it 
wire lend* to the other jh>1c of the battery when the switch, dl, in closed. 
Wires lead from the two ends of the primary wire to the two armatures 
of the condenser, c. When the current is turned on by changing the 
switch from dm to dl, the current passes through k to h, and through the 
ntem of h, and a connecting wire to one end of the primary, through 
the primary' wire, and thence to the other pole of the battery. The 
soft-iron core i becomes a powerful electromagnet and attracts the 
hammer h away from the contact k and breaks the current. This 

break is accompanied by the 
induction of a high-tension 
extra current in the primary 
which surges out through the 
conducting wires, most of it 
going to the condenser where 
such large electric capacity is 
provided. Set screws not 
shown in the diagram regu¬ 
late the pressure of the ham¬ 
mer upon the contact while at 
rest, and also the distance that 
it can go when drawn away 
from it. In no case is it neces¬ 
sary for it to touch the iron 
. . . core. Motion toward the mag¬ 

netized iron core is m a direction to break the current, and no electric 
contact is required to be made at that end of its path. 

1 he secondary coil has its two terminals leading out and connected 
with binding posts. The smaller induction coils are called faradic coils, 
and conducting cords lead from the two terminals to electrodes, which are 
applied to two different parts of the patient. In the case of the very large 
Ruhmkorff coils, suitable for x-ray work, a spark or an actual dame 
may pass across between the two terminals, when a full current is 
turned on, unless the two terminals are connected with an x-ray tube 
or some other apparatus through which the secondary discharge is 
conducted. This is because of the enormously high voltage or difference 
in potential between the electric charges at the two ends of the forty 
miles of wire forming the secondary coil. The charge is developed 
thousands of times a minute; its duration is only momentary, but 
during-its continuance there is an almost irresistible tendency for the 
two opposite forms of electricity, positive ami negative, to rush together 
and become neutralized. The tension at the two jxiles or terminals 
is so great that a succession of sparks will pass across the 12 inches 
of air-space which separate them, although everv inch requires a 
voltage variously estimated at from 10,000 to .30.000. If not quite 
enough current is turned on to produce a spark across that distance 
between the poles, a brush discharge of violet light, accompanied by 
a crackling sound, will take place into the air surrounding the two 

I sues. In either case a spark will fly to the finger or any other conductor 
>rought near either of the poles, and the same is true even when the 
discharge is passing through some apparatus to which both miles are 
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connected. This property possessed by high-tension electricity of 
sparking across an air-space oY through :uiv other insulating substance 
to a neighboring conductor has to be constantly l>omc in mind in the 
therapeutic and also in the industrial application of electricity. It is 
the cause of most of the accidents occurring to human beings in in.wer- 
housca and elsewhere, ami is often the cause of explosions and fires 
occurring in connection with the use of electricity for light and power 
It must be guarded against in the construction* and manipulation of 
electrothcrapeutic apparatus, to prevent puncturing x-ray tulii*s and 
burning out induction coils. Fortunately, there is nothing dangerous 
about the sparks or shocks which may occur from handling electro^ 
therapeutic apparatus. At the same time they are disagreeable, and 
should be prevented by care in manipulation. 

The difference in potential between any two parts of the secondary 
wire varies according to their relative position in the series of turn’s 
that make up the coil. Imagining it for the purpose of explanation as 
a single spiral layer of wire wrapped around a very large glass cylinder, 
the difference in potential between the wire at the two ends might 
be 150,000 volts, or sufficient to spark across an air-space of 12 
inches. The difference in potential between any two consecutive turns, 
on the contrary, would be very small. Roughly speaking, it would be 
the total voltage of the coil divided by the number of turns. In the 
same way the difference in potential between any part of the wire is 
equal to the same fraction of the total voltage that the number of turns 
of wire between these two parts forms of the total number of turns. 
If the two ends of the wire are bent around, so as to be brought 
within 12 inches of each other, a spark will pass between them even 
through the air. Hut it is quite different with two consecutive turns 
of wire, between which the difference in potential may be so slight that 
an ordinary silk wrapping will prevent any passage of electricity from 
one to the other, even if they are wrapped one on top of the other. 
The difference in relative position lias reference to the distance between 
them following the continuous wire from end to end. It has no refer¬ 
ence to the physical position of the turns. They might be wound in 
such a way in making the coil that two turns lying in physical contact 
with each other might be portions of wire many thousands of turns 
apart if the wire were followed. The difference in potential between 
the extreme ends of the secondary wire is so great that the terminals 
cannot both be placed at the same end of the coil. If they were, there 
would be sparking across from one to the other and also from the poles 
to intervening turns of wire, ami one of the latter sparks would ruin the 
coil by destroying the insulation of the wire at that place in the coil. 
For the same reason the secondary coil cannot lx* wound in successive 
layers, each continuous from one end of the reel to the other, like a 
spool of thread. With such an arrangement portions of the wire manv 
thousands of turns apart would be placed in such close physical prox¬ 
imity that a disruptive discharge would pass from one such turn to 
another and ruin the coil. 

The fornt of winding which has been adopted for x-ray Coils eonsis s 
iti having the wire in several flat spirals, separated from each othei n 
disks of hard rubla-r. Each flat spiral contains consecutive turns, and 
lietween the beginning and end of that section then* is not cnoug i 
difference in iMitential to break through the insulation of silk and wax 
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and cause a short circuit. The additional insulation afforded by the 
hard-rubber disk is sufficient to prevent a discharge occurring between 
one section ami the next adjneent one. in spite of the considerable 
difference in potential. Sections near the ends of the coil have an enor¬ 
mous difference in potential, but a discharge is prevented from occur¬ 
ring. first, by the physical distance between them; second, by the 
insulating properties of the mass of wax in which the whole coil has 
been boiled and is ombedded, and, third, by the insulation of the 
numerous hard-rubber disks. The whole coil is in the form of a hollow 
cylinder built up over a tube of mieanite, a compound of mica ami 
shellac, which forms the best possible insulator. This should be long 
and thick enough to prevent a discharge passing from one end of the 
secondary coil to the primary coil, and through that to the other end of 
the secondary coil. The resistance in the primary coil is very small, 
and its position inside the secondary coil and extending from one end 
of it to the other would make it offer a short circuit for the secondary 
discharge if the primary coil were insufficiently insulated. The com¬ 
pleted x-ray coil consists of a secondary coil and a primary coil which 
has no connection \\ it li the secondary' coil, but lies loosely in "the mieanite 
tube lining the secondary' coil. The primary coil may be pushed in 


A B 



Fig. 108.—A correct winding, but iiuprao Fig. 109.—Incorrect winding, 

ticablc. 

or out or may be removed entirely. The secondary coil is sometimes 
incased in marble and sometimes in hard rubber, and these are desirable 
safeguards against the passage of a discharge to some intermediate 
part of the secondary coil from the discharging rods often connected 
with its two poles. Such a spark would ruin the coil. 

In building a coil up in disks, like sections of wire wound between 
hard-rubber disks, it is necessary that the wire in each section shall be 
continuous with that in the adjacent sections, and that the direction 
of the current shall lx* the same in all the sections. For instance, 
looking at the end of the coil, if the current in the first section passes 
in the direction of the hands of a watch at a certain periml, then the 
current in all the other sections must pass in the direction of the hands 
of a watch at the same period of time. The connect ion between the 
first section ami the second may be made by passing the central end of 
the first spiral wire through a hole in the hard-rubber partition near the 
central end of the adjacent spiral wire. When it comes to joining the 
other or outer end of the second spiral, it is passed through the outer 
part of the next hard-rubber partition and soldered to the outer end 
of the next spiral. So the different sections which have been wound 
rttporately are united into a single continuous wire, but there is a very 
necessary precaution to be taken in securing the proper direction of 







DYNAMIC electricity 


14.1 


the current in each of them. If they an* all strung along on the axis 

• >f ino‘ ,hnt . t o‘ , '. ftro a11 * for example, right-handed Bpirnls. m* 
in 1’iR- 1 ■ . .l. aml «, the eui*n*nt in each section would be flowing 
in mi opposite direction from that of the adjacent sections. The reason 
is very simple: if the current in one is flowing from the outer end of 
the spiral "ire to its inner end. it is continued in the next section from 
the inner to the outer end of the spiral wire; and if they are all right- 
handed spirals, the current in one is in an opposite direction to that 
in the next spiral. I lie current in each section is not merely flowing 
through the wire, but is actually excited in that section; and in the 
bad arrangement shown in Fig. K)0, it would completely neutralize 
and arrest the current excited in the opposite direction in the adjacent 
section. 


Fig. 110 shows I he proper arrangement of the various sections. 
There are right-handed and left-handed spirals alternately, and the 
current flows in the same direction in till. The picture is'purely dia¬ 
grammatic. Each spiral really is a disk-like mass containing thousands 
of foot of wire, and its flat surface is separated from that of the adjacent 
section by only tin* thickness of a hard-rubber disk. The arrows show 
the direction of the current at the time when the terminal near A is 
the negative and that near C the positive pole of the secondary coil. 



Fig. 110. —llrat method of winding secondary section* in an induction coil. 

The arrows would all have to be reversed to show the direction of the 
current during the period when .1 Is the positive and <' the negative pole. 
In the last lew paragraphs we have spoken of the direction of the cur¬ 
rent, and it might have l>ocn called the direction of the electromotive 
force. The make or. especially, the break of the primary current induces 
an electromotive force in every individual turn in every section of the 
secondary coil; and if the latter is correctly constructed, all those 
electromotive forces are added together in series and the result in 
voltage is perfectly enormous, just as it would be if a tremendous num¬ 
ber of voltaic cells were set up in series. The current which will spar 
across between the terminals or which will pass through a ' ;,niU,l ‘ 
tube or other apparatus connected with the two poles is of great voltage 
and of very small amperage. The power possessed by the disc barge 
from the secondary coil is expressed in watts, one watt »eing «• 

1 ampere of current at 1 volt of potential. The total number of watts 
«*qual- the number of amperes multiplied by the number of ', 
no more power can come out of an induction coil than was put into u. 

I he intake, in a typical case, may l*e G amperes at H '*• la. i* 1 *' •. 

00 watts, and the resulting secondary current may have a ynl ago 
from 100,000 to 300,000. Supposing all tin* power <»f the GO *at > 
the primary current wore converted into power a* tin slcv i 
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current, thou we might have the following equation: 100,000, the 
number of volts in tin* secondary current, multiplied by the number 
of amperes in the secondary current, equals GO. the number of watts 
100,000 (x amperes) = 60; x x - x - of a milliampere'. 

This ft °f « milliampere would 1 m* found to be the maximum inten¬ 
sity of the secondary current, except for the fact that the primarv 
and secondary currents an* interrupted, and that the secondary current 
is of an alternating character with wide variations in intensity The 
number of watts as a maximum must la* reduced materiallv,'because 
the induction coil wastes some of the power put into it. There are 
certain lines of force leaving the two ends of the iron core and arching 
over from one end to the other which are not cut by the secondary 
turns of wire, rhis is true of any aerofcrric type of magnet. It will 
he seen on another page that this loss of power is prevented in trans¬ 
formers of the closed magnetic ring or complete ferric type. There is 
some loss of power or reduction in the number of watts'yielded bv an 
induction coil on account of the ohmic resistance of 200,000 feet of fine 
wire. Thus loss would be evident as overheating of the secondary 
coil, except for the fact that the ohmic or frictional resistance is in 
proportion to the intensity or amperage of the current, and not at all 
to t he pressure or voltage. A certain number of watts of elect ric jh nver 
m the form of a current of 100,000 volts and ft of a milliampere will 
pass through a wire without perceptible heating, whereas the same 60 
watts of power as a current of 10 volts and 6 amperes would heat the 
wire white hot and perhaps vaporize it. The ohmic resistance in the 
secondary coil is great enough, however, to make a material difference 
letwccn the number of watts applied to and the number yielded bv an 
induction coil. But this output or secondary current has wide varia¬ 
tions in intensity at different parts of each of its 2000 to 10,000 cvcles a 
minute. At a certain instant there may be a powerful current in one di¬ 
rection; at another instant no current may flow, and at another instant 
there may be a powerful current in the opposite direction. A milliampere- 
metor m which each unit indicates a milliampere (yft-y ampere) may 
iw used to measure the strength of the secondary current. It may be 
connected with one pole of the coil and with the x-ray tube and register 
m this way the intensity or amperage of tlie current passing through 
tmMubo. I his will appear to be from 0 or even a minus quantity up 
to ~, 4, 6, 8, or even 15 to 40 milliamperes. The latter represents a tre¬ 
mendously powerful current which no x-ray tube will stand for more than 
a few seconds. The milliamperemcter may be of the D’Arsonval type, 
and depend upon the directional effect of a current passing through 
a coil which is in close relation with a powerful magnet. In such a 
case, the needle.upon the dial indicates m a general way the average 
strength and direction of the secondary current-. The alternations 
from the direct to the inverse discharge are so rapid that they are not 
shown by such an instrument. Such a meter may indicate 0 when the 
x-ray tube is giving a radiance by which quite a good picture may be 
made, and this would indicate that the inverse discharge was equal 
to the direct. The value of this type of milliamperemeter as a guide 
to tin? proper application of the x-ray is considered at another place 
(p. 807). hriough has boon said, however, to show that this type of 
meter often indicates a strength of secondarv current a great manv times 
in excess of the ft milliamjicre, which with 100,000 volts would equal 
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the mnximum of 60 waits power in the ewe under consideration. 
This is manifestly misleading. 

A hot xrirr m ill iampcrcmctcr between one pole of the coil and the x-rav 
tube gives a reading of several millinmpcrw, and is not influenced bv 
the amount of inverse discharge. This, again, seems to show many 
times more power leaving the induction coil than is put into it, and this 
is misleading. In an experiment by the author a large hot wire milli- 
ainperometer intended to measure high-frequency and high-tension 
currents up to 650 milliainpercs intensity was connected with one pole 
of a 12-inch x-ray coil. A wire fastened to the other binding post of 
the mil I ia mperemeter reached to within a few inches of the other pole 
of the coil. The 110 volts direct current of the incandescent electric 
lighting system, after passing through a Wehnelt interrupter, produced 
a current of 6 amperes in the primary coil. A regular flame passed 
across the 1 inches separating one pole of the coil front the wire 
loading to the milliamperemeter. The length of the spark showed a 
voltage of 50.000 or 100,000 and the milliamperemeter indicated an 
intensity of 150 ntilliampcrcs. Here there was an apparent power of 
10,000 or 20,000 watts produced by the application of about 600 watts, 
the major part of which was certainly expended in overcoming the 
resistance in the liquid interrupter. This is also misleading. 

Spottiswood’s Induction Coil.—This was a great coil made in 
1S76. and some of the facts in regard to it will be of interest. It was 
48 inches long and 20 inches in diameter. The primary coil was of 
copper wire, ^ inch in diameter and 2000 feet long. It made 1334 
turns in six layers. The secondary coil contained 240 miles of wire in 
four different sections; 2 of wire -j-^ inch in diameter, and two of a little 
larger wire; the total number of turns being 342.000. A battery of 
5 galvanic cells produced a 2S-ineh spark; 10 cells gave a 36-inch 
spark, and 30 cells a spark 40 inches long. 


Spot wood'. Curat 
Coil by App*. 


IRON CORES 


Diameter of Wire. 
Inches 

No. 1, .032 
No. 2, .032 


Outside Diameter 
of Core. Inches. 

3.56 

3.81 


I-ength. 

Inches. 


Weight. 

Pounds. 


of Wire, B. W. C. 
lncbtB. 

0.096 13 

0.096 13 


PRIMARY COILS 


Length, 

Yanis 

660 

504 


Rr-iHtanee, 

Ohms. 

23 

0 181 
0.211 
0.231 


Weight, 

Pounds. 

55 

84 


Conductivity. 
Per Cent. 

93 

93 


Length nf Coil 
Inches 

42 


SECONDARY COIL 

Method of Winding. 


1344 turns in 6 single 
layers. 3 paint of dou¬ 
ble-strand Layer*. 


Diameter of wire In 
Inches. 

Central part, .0095 
Outrode part, .011 


B W. O. 


10 


RtsitUnw. 

Olm». 

110,200 


Conductivity, 
Per Cent. 

94 


Length of CoiL 
turtles 

37.5 


Outside Tham- 
eter. Inches. 

20 


(C) Jeff Behary 2019 
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CONDENSER 

136 .'hrt'tis tin-foil, IS inches X.SJ inches, separated hy two thkklK^M of varnished 
paper, Oil thick. 10 inchesX0 inches surface. 

BATTERY 

5 one-quart Grove celU, plate* GJ inches X 3 inches, cave 2X-incli spark with 
smaller primary. 

10 one-quart Grove cells, plates GJ inches X 3 inches, gave 33-inch spark with 
smaller primary. 

30 one-qnart Grove cells, plates GJ inches X 3 inches, gave 42-inch spark with 
smaller primary. 

The secondary discharge is soon, from the alxtve examples, to con¬ 
sist of a succession of waves in alternate directions, of extremeiv high 
voltage an«l of an amperage much greater than is produced by a static 
machine and much greater than could be maintained by the same 
power as a continuous current of the same voltage. 

The Undulatory Nature of the Induced Current. A tracing 
made by means of DuddeU’s oscillograph shows that the current from 
an induction coil usually consists of a series of separate curves, each 
beginning suddenly at a distance from the neutral line and descending 



\ \ \ \ \ \ 

Fig. 111.—Secondary currents from induction coil with iron core. 

or ascending more or less gradually toward it. Fig. 111 shows the kind 
of a curve made by the secondary current of an induction coil with a 
short secondary winding and a soft-iron core. The break currents are 
seen below the neutral Line and the make currents al>ove it. In the case 
illustrated the make currents are not so powerful, but last much longer 
than the break currents. The latter are of short duration and of 
abrupt character. According to the observations of Lewis Jones, 1 such 
a current produces a much more disagreeable effect in causing muscular 









Fig. 112.—Secondary currents from coil without iron core. 


contraction than one illustrated in Fig. 112 produced by the same 
coil after withdrawing the soft-iron core. Even this, according to 
I-4*wis Jones, is not ideal; there is too great a difference between the 
make and break currents, and a still greater uniformity would lx* lx*tter 
for diagnostic purposes. This uniformity can hardly he obtained 
from an induction coil, but is produced by the right character of inter¬ 
ruptions in a continuous current and in a circuit with little self-induc¬ 
tion. He users this current, which is considered on another page 470) 
under tin: name of the interrupted voltaic current instead of the faradic 
current, for diagnosis and treatment. 


• British Medical Journal, October 8, 1904. 
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Hoforc leaving the subject it will be best to reproduce two more of 
Lewis Jones graphic representations. Fig. liy shows the character 
of an interrupted and reversed voltaic current in a circuit with little 
self-induction. For a certain period of time the most favorable beine 
i*ta of second, the current strength is uniform and in the same direc 
Hon. 1 hen a change occurs almost instantaneously and :• similar 
period follows with the current in the opposite direction. With a prnjK*r 


- > - 

Fig. 113.—Lcduc currents. Interrupted and reversed voltaic currents in a eirr.iii wot. 

little inductance. 1 wlth 

interrupter the frequency of these cycles and the duration of the suc¬ 
cessive currents may be measured and regulated. 

The influence of self-induction in such a circuit is shown in Fig. 114 , 
where a few hundred turns of wire arc introduced in the circuit. The 
result is that the current strength gradually increases from zero until 
its increase is cut short by the break and reversal of the current. The 
same sort of a curve in the opposite direction represents the current 



Fig. 114.—Interrupted and reversed voltaic currents in a few hundred turns of copper wire- 

during the alternate period. There is scarcely a demonstrable interval 
between the two periods of current flow. This form of current also 


could be used as a substitute for the faradic current from an induc¬ 
tion coil. 


Fig. 115 shows the primary and secondary currents in an induction 
coil with a long secondary wire and without an iron core. The upper 
line shows the primary current with its abrupt rise when the contact 





* _h. 


V 


V 


Fig. 115.—Currentn in an induction coil with a long secondary wire and no iron core- 

P, Primary; S, secondary. 

is made, its continuance at a certain strength up to the instant that 
the current is broken, and its sudden fall at that time. The lower 
diagram shows the secondary current; the curved lines, the make 
currents al»ovc and the break currents below the heavy neutral line. 
The differences between the two different currents in the secondary 
coil are important. They art? in opposite directions. They attain 



















14$ 


MKDK'AL HLKCTRICITY AND RONTOEN RAYS 


a maximum almost instantly when the primary current is made nr 
broken, ami very soon cease. The make current is not so strong ns 
the break current, but lasts longer and dies out somewhat more grad¬ 
ually than the break current. In this particular experiment the make 
current of the secondary coil lasted °f J1 second, ami the break 

current of a second, the frequency of the interruptions in the 
primary current was SO times a second. 

It is necessary to have a separate electromagnet if a hammer inter¬ 
rupter is used with an induction coil which possesses no iron core. The 
ribbon vibrators as used in faradic coils, and usually actuated by the 
magnetized iron core, are equally desirable for separate use in this case. 
It is noteworthy, however, that no vibrating interrupter is perfect. 
They all fail occasionally to make a perfect electric contact, and this 
may occur at irregular intervals and produce a disagreeable effect upon 
the patient. 

The duration of flow of each secondary current should lie about 
of a second to produce the best effect in exciting muscular con¬ 
tractions. 

Fig. 116 shows the primary and secondary currents in the same coil 
with a long secondary winding, but with a soft-iron core introduced 
into the primary coil. The primary current shows the effect of the 



Fir. 116-—Current* in an induction coil with a lone secondary wire and an iron core: 

P, Primary; 5, secondary. 

additional self-induction. There is a choke effect when the current 
is made, and as this induced counterelectromotive force in the primary 
coD disappears, the primary current gets stronger and stronger right 
up to the time that the contact is broken. The effect of this upon the 
secondary current, which is the current applied to the patient, is shown 
to lie very marked. The make current attains its maximum less sud¬ 
denly and dies out very gradually, lasting right up to the breaking of 
the contact. The break current is a great deal stronger than without 
an iron core, and is of about twice as long duration. This is quite 
characteristic of the current from a faradic coil, and according to 
several observers it occasions more discomfort in the production of 
muscular contraction in diagnosis or treatment than does the current 
from the coil without a core, or than a simple low-tension current 
interrupted rapidly with or without alternations. Desides being more 
or less uncomfortable, it is very difficult to make any accurate measure¬ 
ment of the current passing through the patient. Tracings like those 
in the preceding paragraphs are to 1m* made only with the most elaborate 
apparatus and preparation. Practically, one is limited in using an 
ordinary faradic cod to depend upon the sound of the interrupter for 
an indication of the rate at which the successive currents occur, and 
upon the length of the secondary coil ami its distance from the primary 
coil to indicate tho strength of the secondary currents. No measure- 
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ment and no adjustment are practicable at the time of the treatment 
of the strength of each impulse of the secondary current, and of its dura¬ 
tion as compared with the pauses between the’make and break currents* 
in Other words, of its nctual duration ami the fraction of each is-riod 
occupied by it. 

The hammer or vibrating interrupter is another source of imper¬ 
fection in the ordinary faradic coil; a tracing of the currents will show 
that many of the contacts are ineffectual, and that there is a corre¬ 
sponding irregularity in the secondary current. Of course, a better 
interrupter may l>e employed for the primary current, such as one 
which the present author calls the commutator type of interrupter 
The Loduc interrupter (p. 137) is an example, and this will 
correct the irregularity in the current; but it yields such a desirable 
interrupted voltaic current that the induction coil would not be required 
at all. The effect of t he iron core may be minimized by slipping a metal 
tube over it. This cuts the expanding and contracting lines of force 
as the core becomes magnetized and demagnetized, and whatever 
energy is consumed in producing electric currents in the metal tube 
loses its direct effect upon the secondary current. 


A B 



Fig. 117.—Faradic coils: A. Ordinary arrangement. B, IMmholti'* arninf;<*m«>nt. 
WiCTwror NooFs hammer interrupter for Ilois-Raymond slide lanwlir coil, two differ¬ 
ent arrangements: St. Standard; .S, Helmholtz column; Em, electromagnet; P, primary 
coil; If, hammer; S'cr* and Scr 3 , upper and lower contact screws; Sp, spring; A us. ore., 
auxiliary circuit. 

Helmholtz’s Faradic Coil.—This is an arrangement by means of 
which the secondary currents in each direction are made approximately 
equal. In the ordinary arrangement the make current Is weak, impaired 
by the self-induction in the primary' coil, which causes the pnmaiy 
make current to increase less abruptly than it otherwise would, and 
hence to be less effective in inducing a secondary current. And in the 
ordinary arrangement the self-induced extra current in the primary 
coil at the break is immediately stopped by the fact that the circuit 
is open. It may produce a spark at the interrupter, bur it has httle 
effect upon the primary' current, which ceases quite abruptlv ami 
produces a strong “break” current in the secondary. These conditions 
arc shown in the diagram Fig. 118. The heavy line shows the actua 
course of the primary current as modified by the influence of the extra 
current almost exclusively at the make. Except for the latter the 
primary current would have followed the rectangular path marked 
“desideratum” at the make. . ,. 

The ordinary arrangement of the vibrating interrupter of a faradic 
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coil is shown in Fir. 117, A. Starting from tlu* zinc polo of the voltaic 
coll, the current finds only n single path through the standard St, the 
spring Sp, the contact screw Srr\ tin- primary coil p, the electromagnet 
hm (the primary coil and the electromagnet may he the same or may 
he separate and in series), and back to the other polo of the voltaic cell 
" hen the current is made by contact with the screw .SYr' f there is hut 
t% single conducting path, as above described, and when the contact at 



that point- is broken by the attraction of the electromagnet for the 
hammer, the current is completely cut oil. 

In Fig. 117, B, it will be seen, on the contrary, that at this stage the 
primary coil is short-circuited, and this permits of the full establishment 
of the break extra current in the primary. At this stage the primary 
coil is disconnected from the zinc pole' of the battery. The extra 
current circulates in a complete circuit, consisting of the primary coil, 
the electromagnet, the Helmholtz column and the wire leading to it, 



the spring of the interrupter and the auxiliary* circuit through the 
contact screw Scr* to the primary* coil. Through this circuit the 
battery current is completely cut off, but the extra current flows in the 
same direction, and this reduces the secondary current produced by 
the break in the same way and to about the same extent as is the cast* 
with the make secondary current. 

To be accurate, the current through the primary* coil is increased 
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or diminished, not made or broken, by the Helmholtz tvpe of elertn- 
magnetic mtemiptor;; and while the induced current are approximately 
equal, this is accomplished by reducing the break secondary current to 
about the strength of that occurring at the make (Fig i*>m ti- 
inductive effect is, therefore, a weak one, and to secure the usual faradie 
strength of application it is necessary to use a primaty batten- vieldintr 
seven or eight volts. An extra resistance in the battery circuit will cen- 
eralh be found necessary with this type of interrupter. 

Then* is a growing belief that the faradie current, with its high- 
tension discharge, is not so good even in its own particular field of an 
excitornotor as the rapidly interrupted voltaic current. The faradie 
coil, however, is of so simple and inexpensive a construction and is 
operated by so small a supply of current that it will long continue in 
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Fig. 120.—Usual type of primary waves in fnradic coil. 


use where an inexpensive ami readily jxirtable apparatus is required 
to simply excite muscular contraction, as in the treatment of paralysis. 

One of Ix-wis Jones' experiments shows the effect of great frequency 
of interruption in a faradie coil with an iron core, and consequently a 
long duration to the make and break currents in the secondary coil. 
This Is illustrated in Fig. 121. where we see the make current suddenly 
cease and change to the break current. The break current is “treading 
upon the heels of the make current.” The lower line in this diagram 
represents the make current and the upper line the break secondary or 
induced current. 

The importance of the character of the interruptions in any current 
which Ls applied directly to the human body lies in the fact that muscular 
contractions do not occur during the passage of a continuous current, 
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t’iR. 121.—Incomplete wavw in the secondary coil when there are too rapid interruptions 

in the primary. 


or one which is uniform and flows in one direction. 1 hey are usually 
excited by variations in the strength or direction of the. current or by 
making and breaking the current, and in this way remind one of the 


way in which electric currents are induced in one coil of wire by currents 
in another coil. With interrupted currents the greatest effect in exciting 
muscular contraction is produced when the current flows during a Iaigi 
fraction of each period. This has been tested by Lewis Jones, who 
found that a potential of 22 volts was the weakest that would excite 
muscular contraction when the current flowed only fl perasi. or 

as there were 100 perioda a second, only' 0.00001 second; whereas 
seven volts would produce the same muscular contraction if the current 
flow' whm inorr»n<u»l tn _L1A iwriod or 0.001 second. I* urtlicr considenir 
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THE CHARACTER OF THE ALTERNATING ELECTRIC LIGHT CURRENT 

The current flows with its full strength in one direction for about half 
the time, and with its full strength in the other direction for ubout half 
the time. The time which elapses between the beginning of one flow* 
in a given direction and the beginning of the next flow in the same 
direction is called a cycle. A 100-cycle alternating current is one which 
makes 100 complete cycles every second. The 60-cvclc current is one 
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Fig. 122.— 100-cyclo alternating current. 

ven- commonly employed. Each cycle includes a certain time of flow, 
first in one direction and then in the other; and at the end of each a 
time of change to the opposite direction. This transition takes only an 
incredibly short time, but still is made by gradations which, of course, 
are exceedingly ra^id. The current through an alternating electric- 
light circuit of 100 incandescent lamps would make a tracing like that 
m Fig. 123. During the time represented by the line a-c, and which 
is about second, the electric current is flowing in one direction with 

an intensity of 50 amperes. An¬ 
other way of stating this is that 
during this time the quantity 
of electricity passing through 
the wire is at the rate of 50 
coulombs per second. The 
latter way of expressing the 
rate of flow enables us to 
compare the alternating elec¬ 
tric current with the flow of 
water during the rise and fall of 
the tide. The second during 
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Fig- 123.—lOO-rvrlc alternating current 
from a to b Li one complete cycle. There 
yrc 100 cycle* in & second (adapted from 
Uounlon). 


which the electricity is flowing in one direction at the rate of 50 coulombs 
a second corresponds to the six hours or so during which the tide is 
of lull force up stream ami the water Is flowing at the rate of 50,000 
gallons an hour. At r. in Fig. 123 the electric current becomes very 
rapidly reduced to 40, .'10. 20, 10 amperes, and to zero, and then begins 
to increase with equal rapidity to a strength of 10, 20. 30, 40. and 50 
amiKTes. which it reaches at d. From this point to c the horizontal 
line repn-sents second, during which the intensity of the current 
is SO amperes, and at the end of this time a change occurs by which 
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the direction of the current is again reversed, nnd at b we have com 
pleted one cycle of this alternating current. The change from one 
direction to the other occupies an exceedingly short space oftime 
and this fact is expressed, though not quite correctly, by rlTrll 
sent mg it as a vert ical line in the diagram. As to the effect mt 
duced in various therapeutic applications, these transitions anf so 
abrupt that the current may be regarded as completely interning 
as well as reversed at each alternation. For our purpose then thU 
current may be represented as in Fig. 124, by a series’ of discon¬ 
nected horizontal lines, alternately above and below the neutral 
line. Each line a-c or d-e, represents a current of the full strength 
50 amperes m this particular case, for second in one direction 
or the other, a-c and d-c, constitute the two parts of the complete 
cycle a to b. A current of the character indicated in Fig. 124 L an 
extremely effective one, both in inducing currents in other wires and 
also in producing physiologic effects. Its potency in the latter par¬ 
ticular makes it a much more dangerous current to handle at high 
voltages than the direct current of the same voltage, but when the 
alternations are more rapid than .5000 times a second the current 
ceases to produce muscular contraction and acquires the properties 
associated with high-frequency currents. 
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Fig. 124.—lUO-cycle interrupted and reversed voltaic current; 5 to 15 mill!amperes 

would be suitable for electrotherapy. 


Forms Under Which the Alternating Current is Used in Medi¬ 
cine.—In its original unmodified form it is used for diagnostic illumina¬ 
tion. phototherapy, electric baths, and for the induction of high-tension 
currents for x-ray and high-frequency currents, ami for the induction 
of low-tension currents for cautery purposes, and to run electric motors 
for various purposes. 

It may lie altered by various devices or, rather, its energy may be 
utilized so as to produce a direct current, a sinusoidal current, a poh- 
phase current, or any other desired form. 

Alternating Current Transformers, Step-up and Step- own 
Transformers.—The alternating electric-light current, with its change 
from, sav. 50 amperes in one direction to 50 amperes m the <> u 
direction everv i-hz second, is an ideal one to induce secondary curren . 
This is all the more true because it has been found that no ^T^***? 
apparatus is required, simply a primary coil and a secondary coi . * 

surrounding a soft-iron core. The principle is the same as m 
induction coil, but the variations in the current are supplied re:n . 
made bv the dvnamo, and no interrupter Is needed and no condense 
or other contrivances, such as are necessary in the case ol an mduc ion 
coil. The secondary currents an* of any desired \oItage, i open ci 














1M MEDICAL ELECTRICITY AND RONTUEN RAYS 

upon tlu* number of turns in the two roils. If there are twice as many 
turns of wire in the seconder)' coil as in the primary, the voltage of the 
secondary current will be twice that of the primary current. Ur. if 
the secondary' has only , as many turns as the primary, the secondary 
current will Ik* of only | the voltage of the primary. A very important 
fact, also, is that the amperage of the secondary current undergoes equal 
but opposite variations, so that in proportion as the secondary current 
increases in voltage it diminishes in amperage, and vice versa. The 
same amount of energy is generated in the form of a high-tension 
current of low amperage or of a low-tension current of great amperage. 
The best transformers yield a secondary current whose energy is equal 
to 97 per cent, of the energy required to send the current through the 
primary coil. The simplicity of the apparatus, two insulated coils 
with an iron core, which requires no moving parts, ami the fact that 
it can be constructed to transform the 110 or 220 volts alternating 
elec trie-light current into a low-tension current of great volume for 
cautery purposes, or a high-tension current of small volume for x-ray 
and high-frequency applications, makes the transformer exceedingly 



Hr. 12.1.— Cautery Irurmiornirr. 


valuable. The heating effect of the current is dependent upon its 
volume or amperage. 

Fig. 125 shows the form in which a transformer is often used for 
cautery purposes. It consists of two separate coils of insulnted wire, 
one of which fits inside the other, but the number of its turns traversed 
by the primary current may be reduced if it is desired to reduce the 
strength of the secondary current. The inner coil contains an iron 
core. It is a Mep-down transformer, since it gives a secondary’ current 
of lower voltage than the primary current. The primary coil, there¬ 
fore,. has a large and the secondary a small number of turns. Its 
special usefulness for the cautery lies not in the diminished voltage, hut 
in the increased amperage. A platinum wire No. 20, B. & S. gauge, 
will become incandescent or even white hot front the passage of a 
current of 4 volts and 10 amperes, and make an excellent cautery. 

1 he same energy as a current of 110 volts and 0.4 ampere would not 
heat the wire perceptibly. A current of 110 volts and 10 amperes would 
produce the same heating effect upon the platinum wire, and this 
could Ik* obtained from the electric-light circuit, hut there are two 
important reasons why it is butter to use a step-down transformer: 
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om* « that it would be dangerous to take a current a* stronc a* in 
ainponw from one of the 111 ) volts electric-light sockets; there “ouia 
have to Ih- special wiring of the house and fused knife-switches at SK 
outlet to prevent damage from fire, just as in the case of the heavv 
currents used for i he x-ray. When we remember t hat for some uurnosA 
a cautery current of 50 or even SO amperes is used, the employment of 
the 110-volts current is seen to be out of the question. The trans¬ 
former enables us to use a current of only 0.5 ampere and 110 volt- 
arid convert it into a cautery current of 10 amperes or more. It is 
therefore, practicable to attach it to any ordinary alternating current 
light socket. The second reason why the transformer is regarded as 
necessary to fit the alternating electric-light current for cautery use is 
the danger and discomfort to operator and patient from handling and 
applying an uninsulated wire charged with an alternating current of 
110 volts. 

The Production of the Secondary Current in an Alternating 
Current Transformer.—Each time the primary current begins to 
flow in a direction which we will call A, a current is induced in the 
secondary coil and in an opposite direction to that in the primary. 
When the current ceases to flow in the direction A in the primary.’a 
current in the same direction is induced in the secondary coil. These 
are exactly analogous to the make and break currents in an induction 
coil. In the case of the alternating current there is another element. 
At the instant that the primary current ceases in the direction .4, it be¬ 
gins in the direction D, and this induces a make current in the secondary 
coil in a direction contrary to B, or, in other words, in the direction .4. 
At this instant two forces tend to produce currents in the second an¬ 
con and both of them in the direction .4. The two forces are the 
secondary electromotive forces due to the break of the primary current, 
.4, and the make of the primary current, B. The result is the induction 
of a powerful secondary current in the direction .4. At another part 
of the cycle the make of the primary current .4 and the break of the 
primary current B arc simultaneously operative in producing a sec¬ 
ondary current in the direction B. The alternating currents, .4 and B, 
in the primary coil join forces in the production of an alternating 
secondary current. The secondary current may be of the same char¬ 
acter as the primary current, and present a series of currents of full 
strength, first in one direction and then in the other, with such a sharp 
transition between the two as practically to cause a break in the current. 
Or the amount of self-induction in the primary and secondary coils 
and perhaps in an inductance coil introduced in the primary circuit 
for this purpose may be so regulated as to produce a current analogous 
to the sinusoidal current. A chart of the secondary current might 
then present a continuous curve extending alternately above and below 
the neutral line, and undergoing much less abrupt transitions than 
those seen in a chart of the alternating electric-light current, burn 
a sinusoidal current, adjustable at from 5 to 30 volts, is of value in thera¬ 
peutics, except in cases where a unidirectional current is required, as 
for diagnosis or for electrolysis. . .. . 

This type of step-down transformer has greater efficiency than » ‘ 
two coils were straight and open at the ends, this fact being due to ‘ 
energy wasted at the two open ends of each coil, just as the 
efficiency in an electromagnet is not obtained in a straight bar. *- 
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magnetic flux in the latter case is carried partly by the iron and partly 
by the air, through which it effects a return to the first end of the iron 
bar. The quantity of magnetic flux and the weight-bearing attraction 
of the magnet are not so great with this as with the complete ferric type 
of magnet, of which the horseshoe magnet, with its iron armature, forms 
the most familiar example. In the same way a transformer of the 
straight cylinder type wastes a certain number of expanding and con 
tractmg lines of force and is less efficient than the closed magnetic ring 
type of transformer. The straight type is simple in construction and 
the strength of the current may be readily regulated by moving one of 
the coils out of or further into the other, and for most electrotherapeutic 
work the advantages offset the fact that it takes a little more primary 
current than some other types to yield the same secondary current. * 

A stejt-up transformer may 
•s present the same appearance as 
a step-down transformer, but it 
has a greater number of turns 
in the secondary than in the 
primary coil, the voltage of 
the secondary current is pro¬ 
portionately greater, and may 
even be great enough to excite an 
X-ray tube or a high-frequency 
apparatus. These are, in fact, 
the. principal purposes for which 
^ a step-up transformer for the 

alternating electric-light current is used in therapeutics. In both of 
these cases the maximum efficiency is desired and a closed magnetic 
ring transformer is generally used. Fig. 126 shows in a diagrammatic 
way the construction of a transformer of this type. It consists of a 
complete ring of soft iron ami two coils of insulated wire passing around 
t he iron at the same or different parts of its periphery. One of these wires 
transmits the 110 or 220 volts alternating electric-light current, and is 
called the primary. 1 he other wire has alternating currents induced 
in it by the action of the primary current, and is called the secondary, 
ihe ends of the latter are attached to the poles of an x-ray tula* or to 
any other apparatus through which it is desired to send an electric 
current. The voltage of the secondary current bears the same ratio 
to that of the primary current that the number of turns in the secondary 
bears to the number of turns in the primary coil. This type of trans¬ 
former may, therefore, lie used as a step-up or a step-down, according 
to whether the primary current is connected with the coil having the 
smaller or the larger number of turns. In either case the efficiency of 
such^ a transformer is very great, about 97 per cent, of the energy 
required to produce the primary current reappearing as energy in the 
secondary current. The energy required to send the exciting current 
through the primary coil consists of two factors. The first is that 
which is required to overcome the ohmic or frictional resistance in the 
primary coil. This would be almost the total energy required if there 
were only a primary coil. This is lost as electric energy and reappears 
as heat. 1 he second is the energy required to induce the current in the 
secondary coil. The secondary current performs work in whatever 
apparatus, cautery, or x-ray tube, for example, it is supplied to, and 
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energy’ » assuredly squired to produce it. An illustration fr„„. 
mechanics may make this clear. A man nmv have to exert onK° a 
snuil amount of energy to turn a crank and cause a cog-wheel to n-volve 
if only frictional resistance is to lx* overcome; but if the cog-wheel ; 
connected with a pulley by which a heavy weight Ls to he lifted thf. 
man " 1U8 . t cx ‘ >l ! t niuch additional energy in order to make the 

cog-wheel revolve. 1 he additional resistance to the revolution of tin* 
cog-wheel which the man must overcome is the force exerted bv the 
heavy body tending to cause the cog-wheel to revolve in just the 
opposite direction- Returning now to the transformer, the secondary 
current actually does exert a force tending to produce a current in the 
primary coil, which would be in the opposite direction from the primarv 
current. This opposing force to be overcome in the primary coii is 
called counterelectromotive force. 

The actual ring shape is not essential to the closed magnetic ring 
transformer. It is often better to have it made up of manv separate 
narrow iron plates riveted together so as to form a hollow rectangle. 
This is very’ easily constructed and the winding of the two coils of wire 
about the iron core is greatly simplified. In fact, the coils are wound 
separately and then the proper section of the core slipped inside of them 
before being riveted to the other sections. In some cases the primary 
and secondary’ coils are wound about different parts of the circum¬ 
ference of the magnetic ring, and in other cases one is wound directly 
over the other, as in the case of an induction coil. The same precaution 
as to insulation must be taken as with an induction coil of equal voltage. 
Very high-tension transformers are usually immersed in oil. which has 
been found a convenient and highly effective insulating medium. 
This is, of course, in addition to the insulated wrapping placed around 
the fine wire before it is made up into a coil. 

The current from a step-up transformer is of an alternating char¬ 
acter and differs from that from an induction coil in being equal in 
both directions. It is wonderfully well adapted to x-ray purposes, 
provided one set of impulses is suppressed, or if the currents are 
rectified by a commutator. This requires special appliances which are 
not neccssarv in the case of an induction coil. In the latter the make 
or inverse discharge is so much weaker than the direct or brea* 
discharge that very often no special apparatus has to Ik* employ 
to suppress it. And when it is troublesome, very’ simple regulation ol 
the conditions will often prevent it. Thus, the introduction of aspar' 
gap at one or both poles of the x-ray’ coil will usually stop t a* l,n c ~ 
discharge because of tin* relative weakness of the latter as <oiupa 
with the direct discharge which will pass across the spark-gaps un 
peded. Another simple means which is often effective in t ie ^ 
an induction coD is the regulation of the self-induction in t I * * 
coil by varying the number of turns through which the cur ” . . 

Varying the different connections of the x-ra>’ tube itse , an 1 i- . .i e 
and accessory anode and vacuum regulator will often *| M C P , 
result. These various measures prove ineffective in « . j 

step-up transformer for the reason that the currvn - a ; ftV o about 
equal in both directions, and these various procedures " ' . . . 

as much effect upon the currents flowing u. the desiredJ™ u " n “ 
upon those in the opposite direction. 1 he alternating 1 r-rav 

former without unv modification has been used to at it- 
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tube, and was thought fairly satisfactory until the induction coil was 
brought t«» its present state* of efficiency. The recent work of d' Arsonval 
and CiaifTe has resulted in the application of devices for suppressing one 
sot of impulses from the transformer. Snook and others rectify the 
secondary current. These I wo devices result in the production of a cur¬ 
rent so uniform, efficient, and so easily regulated that the modified trans¬ 
former is probably the best x-ray apparatus in existence. It requires 
no interrupter, it works upon the alternating electric-light current, 
and has such advantages over the induction coil as to render it desirable 
even where the supply current is of the direct type. In the latter 
cas? a motor generator or a rotary transformer operated by the direct 
current is employed to produce the alternating current for the trans¬ 
former. This adds somewhat to the cost, but very little to the care of 
the apparatus. The most essential points in the suppression of one 
set of impulses is the presence of two ventril or valve-tubes connected 
in series and forming a shunt circuit between the two poles of the coil. 
Each ventril tube is a vacuum tube with electrodes of two different 
characters, one of which will readily act as a cathode and the other will 
not ordinarily do so. Secondary currents can pass through such a 



Fig. 127.—General arrangement of ventril tubes. 


ventril tube without hindrance in a certain direction, but with the 
greatest difficulty in the opposite direction. Introducing one or, as 
in Gaffe’s apparatus, two ventril tubes lietwecn the poles of a trans¬ 
former has the effect of affording a short and direct path for the sec¬ 
ondary currents in one direction while having no effect upon those in 
the other direction. The two poles of the transformer, therefore, 
transmit to the x-ray tul>e a uniformly interrupted series of secondary 
currents which arc all in one direction. Fig. 127 shows the general 
arrangement of these ventril tubes; p and p' are the two poles of the 
transformer ami the two ventril tubes are arranged so that the currents 
enter the corresponding end of each tube, the positive end ot one tube 
being connected to the negative end of the other by a conducting wire; 
j/, which is marked -f-, Is the pole which is to be connected with the 
anode or positive terminal of the x-ray tube; and p, which is marked 
, is to lw* connected with the cathode of the x-ray tube. Negative 
impulses from jf pass readily through the ventril tubes whose cathodes 
are Ijoth nearest jf , but negative impulses from p find a tremendous 
resistance to their passage through the two valve- tubes. Just a word 
as to the construction of a ventril tube may not be out of place. It 
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is a tube Of about the same degnee of vacuum j«* an j- r-tv ,..w 
should be provided with a mean* of rug Minting the vacuum 0 ' T»' 
t>*pe shown in the illustration ho* two lcmling-in wire**, o ne c.f ‘ w >2 
terminates in n small alummum electrode, and the other in i i„ n - 
of aluminum presenting many times the surface area of the first T 1 
high-tension current used for x-ray work encounter* verv little"resist 0 
mice when passing m such a direction that the cathode is the electrode 
with very large area, but is arrested when the polarity is reversed 
The negative current will pass from the long spiral electrode to the 
small one. but it will not pass in the opposite direction. A different 
use has sometimes been made of a ventril tube, placing it in series with 
the x-ray tube, so that it will allow the current to pass through it to 
the x-ray tube in the proper direction, but will act as an insuperable 
resistance to currents in the opposite direction. The ventril tube is 
thus used as a valve to permit the passage of the direct discharge from 
an induction coil through the x-ray tube and to obstruct the inverse 
discharge, i^o that wc use the current which the ventril tube transmits 
readily. In (laiffc’s apparatus the ventril tubes are used to shunt or 
side-track the currents, which they will readily transmit, and to leave 
a unidirectional discharge to pass immediately from the poles of the 
transformer to the x-ray tube. This is probably the best arrangement. 
Other valve-tubes are described on p. 749. (laiffe's apparatus for the 
employment of an alternating current transformed for x-ray work 
includes liquid volt controllers, condensers, and other appliances which 
will l>e described on another page. The whole combination is a practi¬ 
cable thing, whereas a simple transformer is not perfectly adapted to 
the purpose. Snook’s and similar transformers with a rectifying high- 
tension discharge are further discussed on p. 721. 

DETECTION AND MEASUREMENT OF VOLTAIC CURRENTS 

Dynamic electricity produces measurable physiologic, chenuc. 
mechanic, and physical effects. Under the latter head would be 
included thermal, luminous, and magnetic effects, ihe tnagacu^ 
effects arc especially available for ascertaining the presence and smngtn 
of voltaic currents, and will be the first to be described. 

electromagnetic galvanometers 
Oonrtod’a initial discovery in regard to the intrinsic rclation lH-tween 

a magnetic 


Fij?. 128 .—Prinrljd* of tbo romp*** K*lv*no«net«r. 

needle like a compass, the needle tends to p' 1 ”* 1 ',7,VSove the 
to the plane of the wire. As to direction, , ^ t f,e needle 

needle mid is passing from south to north, the north pole 
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will bo deflected toward the west; if the current is from south to north 
and is below the needle, the latter is deflected toward the east; just 
the opposite deflections occur if the current is flowing from north to 

south (Fig. 12S). . . . „ 

Fig. 120 represents the ease of a galvanometer with a single needle 
a-b. and a current flowing through a single complete turn of wire. 
The current passes from south to north above the needle and returns 
from north to south below liter needle. Both parts of the loop, there¬ 
fore. carry a current which tends to make the needle swerve to the west. 
The angular distance through which the needle moves depends princi¬ 
pally upon the strength of its magnetism (which tends to keep it in a 
north and south direction) and upon the strength of the current. Using 
the same needle for different observations, the apparatus will serve as 
a measure of the strength of the current. The strength of the effect 
upon the needle is multiplied bv using a coil of many turns of wire 
instead of a single loop; and the sensitiveness of the needle is increased 
by making it astatic. This, Fig. 130, consists of using two magnetic 
needles fastened to the same vertical axis, one with its north pole 
pointing in the usual direction, but the other with its poles reversed. 
Both are suspended by a silk thread and the coils of wire pass around 
only the lower needle. The effect is the same as it would be upon a 



Fig. 129.—Ordinary mngnetic needle. Fig. ISO. Astatic magnetic n<*cdl<“. 

needle of the size of both combined, and with the magnetism of both 
combined, but opposed by the influence of the earth’s magnetism only 
to the extent represented by the difference between the strength of 
the two needles. These must not lx* exactly equal. If they were 
there would be no force opposed to the directive influence of the elertric 
current, and weak as well as strong currents would cause the needle 
to assume a position at right angles to the plane of the wire. Thus 
would destroy its value as a means of measuring the strength of different 
currents. 

1 he strength of the current is indicated by the degree cf the angle of 
deflection. It is difficult to calculate this from purely theoretic data, and 
these instruments are usually graduated by passing currents of known 
strength through them and marking the angles reached by the needle 
upon the dial of the instrument. In doing this the instrument which 
is to be graduated and a standard galvanometer which is known to be 
accurate are connected in series, the current passing through first one 
and then the other in completing its circuit from the positive j>ole of 
the battery back to the negative pole. It is an established fact that 
the strength of the current is the same at every point of a single con¬ 
tinuous circuit. Therefore the current strength indicated by the 
standard galvanometer is the same ns that passing through the galvanom¬ 
eter which is being tested. The point to which the needle of the 
latter is deflected is therefore marked as indicating that particular 
strength of current. Different strengths of current are obtained for the 





















purposes of this tost by using butteries of different strengths or by 
a rheostat, or resistance regulator, or by a shunt volt regulator for 
reducing the electric-light current to different suitable strengths. 

The resistance of a galvanometer without its shunt is usually from 
100 to 000 ohms. 

The d’Arsonval milliamperemeter and several other types of electro¬ 
magnetic galvanometer in common use are dcsorilied on pages 180-185 

Hot Wire Galvanometer. This depends upon the heating effect 
of an electric current upon a fine wire through which it passes with 
considerable ohmic resistance. The hot wire expands and allows 
the pointer to move across the dial under the influence of a spring. 
It is applicable to alternating and high-frequency currents, as well as 
direct currents, and to almost any voltage. It is difficult to secure 
great accuracy with an instrument of this type. 

Amount of Heat Produced by an Electric Current.—The amount of 
heat, as shown by the formula 2II = f"R. is proportional to the resist¬ 
ance multiplied by the square of the current. With the same number of 
voltaic cells in scries, and consequently a certain uniform voltage, the 

current varies inversely as the resistance (C =' and in therapeutic 

applications the resistance is greatest with a small area of con¬ 
tact between the electrode and the body. A sponge electrode 
with a surface of 4 square inches may, for example, be applied 
to the nape of the neck, and the other electrode consist of a silver 
probe making a contact with the mucous membrane of the guru 
over an area of perhaps only square inch. The same current is 
passing at both places, aud the amount of heat produced at each elec¬ 
trode is proportional to the resistance at that place of contact. There 
would be no perceptible warmth at the sponge electrode with a current 
of 1 or 2 milliamperes, while at the electrotie applied to the gums, 
where there is a great many times more resistance, the heat would be 
very disagreeable. 

The factor of heat at the contact surfaces between the body and 
the electrodes probably has something to do with the reduction in 
resistance which occurs after a short period of How of the continuous 
current. This lessened resistance takes place when the electrodes are 
applied to a wet thread or to a nerve which is apparently homogeneous. 
It can be demonstrated by the Wheatstone bridge. 

I he production of a large amount of heat by electricity involves 
two factors: the flow of a heavy current through great resistance. A 
marked rise in temperature is obtained when a large amount of heat 
is generated in a small portion of matter. The human body is not 
especially favorable as an object in which to develop a high temperature 
by electric currents. The resistance of the bodv is so great that the 
strength of the current transmitted is von’ small indeed in comparison 
with metallic conductors. And the small amount of heat which is 
generated is quickly removed from the point of contact, partly by the 
circulation of the blood and lymph and partlv by ordinary conduction. 

The fact that a hoy’s arm and leg may have to be amputated in 
consequence of circulatory disturbances from contact with a wire 
carrying fWJOO volts and without any bum is very striking. 

. The galvannrautrn / applied for surgical operation is an entirely 
different matter. The heat is not produced bv the passage of an 

it 
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electric current through the patient’s laxly, but through 11 metal win; 
or strip which has a resistance which though considerable allows the 
passage of a very heavy current. The resistance is a great deni less 
and the current a great deal stronger than is ever the case with the 
human body. The large amount of heat which is generated is produced 
in a very small mass of metal, which is accordingly raised to a red or 
white heat. It is the hot metal which cauterizes the flesh, not the 
electric current. 

Regaud’s Electric Thermostat. -This is an example of the prac¬ 
tical employment of the heat-generating property of the electric current. 
It consists of an hermetically sealed glass tube of a U shape, partly 
filial with mercury. The upper part of the left limb contains rarefied 
hydrogen gas, which bv its pressure maintains the mercury at a certain 
level, leaving a vacuum at the top of the other limb. A leading-in 
wire from one electric-light wire reaches the level of the mereurv in 
this tube, And tin* <*urn*nt is transmitted through the morcurv to the 
other leading-in wire, through the heater h, and thus to the other 
electric-light wire. The whole apparatus is placed inside the bacterial 
culture chamber, or whatever space is to be heated to a uniform tem- 


I i 



Fir. 131.—It.-Kuud ,. electric thermostat. Fig. 182.— Liptnann's capillary electrometer 


] *raturc. If the temperature rises beyond a certain point, the hvdrogcn 
gas expands and depresses the level of the mercury in that arm of the 

* 1 ° " >n ~ 1 , an ° ) xtr,l . t 145 to break the contact with the leading-in wire 
and cut off the electric current. The thermostat may be adjusted for 

t. 'll! T- i em P t ; r:ttu f e by adding mercury'stored in a little side tube 
he Si?l, ?, i ' e T ’ or h - v Paring some out of the main tulx* into 
■uul nih.^.Mr'ti A 8tlU hrH ; r :u, j ustni,, nt is made by inclining the tube 
h t v ^ U ^ h ° nu * r ? un f I l> r ‘^ure by lessening the difference in level 
TuJ r ™, orcu *y i m the two arms of the tube. 

usefL in meSi^n. !f Ctr ? meter *“ This 18 “ instrument which is 
prolucine ohSnfi ^roniotive force or potential differences 
nh te 1, v pathologic electric currents in animals or 

may be made ' h hj^tV'| T ^° Uk1 ’ no t ®? ? ens i*'ve as a galvanometer 
of the electromotive f„ r r!! ^ Viuil ?^ c of giving accurate measurements 
internal resistance. Th is k the conditio ° f - oxtrvm '* , . v P«'at 

.- *«* ^ 
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Lipmann‘s capHlarif electrometer (Fig. I.'i2) in ltnxr><| upon t)„. in H u . 
onri' of electricity upon surface tension and capillary attraction. A 
glass tube, the lower part of which is of capillary caliber and dip* into 
a jar of dilute acid, is open top and bottom otic) has its upper part 
tilled with mercury, rrider these circumstances the mercury does 
not run out of the tula*, but rests at a certain level upon the surface of 
the dilute acid in the capillary portion of the tube. As usually con¬ 
structed. this level is above the general level of the solution in the jar 
The level may be adjusted by changing the pressure of the column of 
mercury. Observations of the level are made with a microscope or an 
image of the capillary electrometer may lie thrown upon a revolving 
cylinder of photographic paper and produce a record of the variations. 
Connecting the mercury in the upper part of the tube with the negative 
wire and the mercury in the bottom of the large jar with the positive 
wire, the level of the surface at which the mercury and the acid solution 
meet in the capillary tube rises the moment the current is turned on. 
The difference in potential lietween the two masses of mercury is pro¬ 
portional to the height to which the level rises or also to the mercurial 
pressure required to maintain the original level. This form of electrom¬ 
eter is extremely sensitive, responding to even the weak currents 
characteristic of animal electricity, and is instantaneous in its response 
to such currents and in its return to the zero mark after the current 
ceases. It is used in many physiologic experiments, such as the measure¬ 
ment of muscular currents. 

The String Electrometer. —Einthoven s string electrometer is based 
upon the fact that when a current of electricity passes through a wire 
tightly stretched in a powerful magnetic field the wire is deflected toward 
one of the poles of the magnet. A powerful light and a high-powered 
photoniicrographic apparatus are used to throw an image magnified 
250 times or more upon a moving strip of bromide of silver photographic 
paper through a slit which is at right angles with the length of the wire. 
The string or wire originally used by Einthoven consisted of a filament of 
quartz obtained by directing the flame of a blow-pipe upon a piece of 
quartz fastened at one end and having a heavy weight suspended from 
the other. The silvered quartz thread was one-third the diameter of a 
red blood-cell. The electric resistance was about It),000 ohms. The 
apparatus improved by Nicolai and Iluth {page 319) employs a platinum 
wire about 1 inches long anil having a resistance of 6000 ohms. In 
either ease the electromagnet must lx* a powerful one and in Nicolai’s 
apparatus weighs 60 pounds. It must be actuated by a direct current, 
either from the elcctric-light circuit or from a storage battery. 

Correction for Internal Resistance in Measuring the Electro¬ 
motive Force of a Voltaic or a Storage-cell during Discharge.— 
It is not sufficient to determine the difference in potential between the 
two {Miles of the battery bv means of a voltmeter or a potentiometer. 
The number of volts found m this way while a current is passing through 
the battery must be correct4*d by taking into account the fact that the 
resistance of the electrolyte in the batten* cell through which a current 
is passing will in itself require a difference in potential equal to the 
current multiplied by the internal resistance. This amount in volts 
is to be added to the measured difference in potential between the two 
poli-s to find the total electromotive force of the cell. 

Tims, with a Btoruge-cell the voltmeter or the potentiometer nia\ 
show a difference in {Mileiitiul of 1.6 volts between the two poles, with 
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n current of 2 Hm|x*res through an external circuit, as measured by a 
galvanometer. We know that the current through the batten' is also 
of the same strength—2 amperes. If the internal resistance of the cell 
is measured and found to l*e 0-2 ohm, then, according to our rule, 
.hm rj must Ik* added to 1.6 volts, measured 

difference in potential between the two poles. This makes a total 
electromotive force of 2 volts. 

Another condition remains to l>o considered. In the case of a 
battery with a certain number of volts difference in potential between 
its poles the eurrent passing through the external circuit is equal to the 
voltage at the two poles, divided by the resistance in the external 
circuit. Rut doubling the external resistance does not cause the eurrent 
to Ik* just half as great. In order to reduce the current one-half, the 
total resistance, internal as well as external, must be doubled. The 
difference in potential at the two poles will be found to have undergone 
a change if only the external resistance is varied, and the new strength 
of current cannot, therefore, be calculated from the old voltage at the 
two poles. The new voltage may be measured by a voltmeter or a 
potentiometer, and then this may Ik* divided by the new resistance of 
the external circuit to obtain the number of amperes of current. 

The total electromotive force divided by the totsd resistance always 
gives the strength of the current; and whatever the intermediate 
voltages or resistances may be, their effect is determined only by 
combination with the conditions in the remainder of the circuit. 

The eurrent from a single storage-cell with an external resistance 
of , ohm may be 10 amperes. And this would indicate two different 
things. One is that under the conditions described the potential 
difference between the poles of the battery is only volt (Y=CH or 

volt =10 amperes ohm, according to Ohm’s law). This is 

true in spite of the fact that on open circuit or with a largo external 
resistance the potential difference between the two poles of the cell 
will In* 2 volts or over. The other fact, which is indicated when the 
current produced by a known electromotive force of about 21 volts 
and an external resistance of only ohm is only 10 amperes, is that 
the current strength must in this case be almost entirely determined by 
the internal resistance of the storage-cell. If it depended only on the 
tVo r. ohm external resistance, an electromotive force of 21 volts would 
produce a current of 2500 amperes. This will be found to 1 m* of impor¬ 
tance in studying electric currents produced by phvsiologic processes. 
The difference in potential between two portions of the body may be 
0.0S volt, but if these are joined bv a conductor of 1 ohm resistance, 

the current will not lie 2^* = O.OSO ampere, or SO mill i am pi* res, 

1 otim * 

but a very much weaker one. The resistance of the body may be 
1(K)0 ohms or more, and this must be added to the external resist¬ 
ance in calculating the strength of the current. The total electro¬ 
motive force may in this way be approximately the 0.0S volt difference 
in potential on open circuit. 

Thr Measurement of the Potential at a Single Electrode .—This finds 
its most evident application in the case of static electricity, where the 
potential is so high that the divergence of a gold-leal electroscope 
forms the basis of measurement. 

Th< ‘ P° tcn tial generated by physiologic processes Is so small that 
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tnuch more sensitive instruments an: required to measure it The 
most practicable plan is to lead an insulated win* from the single source 
of potential which it is desired to measure and have this wire terminate 
in an electrode which is non-polarizable in a certain electrolyte, A 
standard electrode whose potential is known is placed in another 
part of the same electrolyte. The difference between the potentials 
of the two electrodes is found by means of the potentiometer, and from 
thus the unknown potential is readily calculated. 

Fig. 133 shows a practicable arrangement of the two electrodes, 
the calomel electrode being used as a standard. This electrode con¬ 
sists of mercury covered by a layer of calomel, and the wire dipping into 
it is insulated from contact with the electrolyte (normal KC1 solution) 
hv a glass tube. Inverted U-shaped. tubes from this jar and from the jar 
containing the other electrode dip into the same solution in a middle 
jar. These inverted U-shaped tubes are filled with the same solution 
bv blowing through the rubber IuIh*s shown in the diagram. There 
is thus a continuous liquid path between the electrodes, protected against 
the effect of vibration and forming really a voltaic cell on open circuit. 
The calomel electrode has a potential of +0.5(300 volt; it is positive 
and the liquid negative. As an example, the difference in potential 
between the two electrodes might be 0.6300 volt, the calomel electrode 



Fig. 133.—Calomel electrode used to measure the potential at a single electrode. 

being positive. This would show that the unknown potential was 
+0.5600 - 0.6300 - -0.0700 volt. 

Known Potential of Calomel Electrode - Difference in Potential - l nknou n 


Potential. Hence, 

Potential of Calomel Electrode. 


Difference in Potential. 
0.6300 


Unknown Potential. 
-0.0700 


+ 0.5600 


Another example would be: 

Potential of Calomel Electrode. 
+ 0.5600 


Difference in P 
0 5000 


in Potential. Unknown Potential. 


+ 0.0600 


Errors arising from 
and the electrolyte ma 

in potential before connecting the standard cu¬ 



tting the standard electrode with the unknown 
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single electrode, it emtstsT^ssenmirwi^TOrmnizoc^Intinuni plati 
half immersed in a suitable electrolyte and half surrounded bj hydrogel 
gas which bubbles up through the electrolyte. The potential of the hy¬ 
drogen electro<le in normal sulphuric acid solution is +0.277. This is 
less convenient to use and more liable to error than the calomel elec¬ 
trode which is correct down to T V millivolt or volt. 

The Telephone.—The telephone, in addition to its wonderful 
commercial value, is useful as a diagnostic means in detecting the 
presence of electric currents and in testing the acuteness of hearing 
and has some value as a therapeutic agent in the application of sound 
m ear and brain diseases. 

The apparatus consists essentially of a transmitter and a receiver 
and there may be an electric battery. The transmitter is used by the 
speaker in an ordmary long-distance conversation. Words spoken 
into it produce characteristic vibrations in an iron diaphragm, which 
is made to move toward and away from the end of a magnet. As the 
armature approaches the magnet the attraction between the two 
increases and the strength of that magnetic pole is increased The 
magnet is surrounded bv mi induction coil in which a current is een- 
erated by the expanding lines of force produced by the increal in 

wiThfhe u t lat '"p'r IC pole - , T hc wirc of th «s cod is continuous 
; a - V ° i Cadlng 10 and hom the distant receiver, and with 

the enlirt lcncrtK 1 - ltU>r - . The 1,,ducCfl curr ent travels through 

i h ^ h ° f US " lr ° at thc rato of 1SS * ,)()() nd les a second, and 

wire forming X lhruu * h the uthcr P-™ ,,f >>“■ 

ire. arming thc induction coil of the receiver. There it acts t,> 

SmSSK ofeach vihraS, l and™i^ Til'minTion of 

!r KWsr itZr t; 

diaphragn of the n*^eive^ S, T? t . Cr V* 111 * . accurato b' duplicated by the 
cated to thc air and cause sound" of the latter are comnmni- 

duction of the human voice An eWtri/h alniOSt P 01 * 01 ’ 1 repro¬ 
v'd now. It sends a comin-m,. ,nc battery is very commonly 
transmitter and receiver and tim»n<r! U !T‘? l1 tIlrou $* 1 th 9 coils in the 
the telephone is taken from it* I "i cnnductl, ‘£ wire as soon as 
electromagnets of soft iron ’ .*? W ‘, “**!• The magnets are 

of the vibrations of tlie iron diapilrl^n JnT. t K> currc . nt > a P d the effect 
yanauons ux the strength of the current U til' transI . M,ttcr *- s to produce 
m the coQ of thc receiver, and nr,*/,, : rh «*. v *nations are repeated 
the magnet with eonv.spon.lin/vi, ^;': >" the strength of 

w four,,! to be more effective than de^n W™ ° f t,,C dja I»hragm. This 

T^roi si ~ »«yK£sjyr , ~ -«*"«•** 

clcctnc currents makes it N^jJaht a - del,cate for the presence of 
of olcc. romoUvc f 0TO . Thix U ii!u^ST,"p mC ,"3 01 r " S “ a " < ’ < ' and 
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Th< Telephonic Bullet Probe. —Dr. John H. (lirdner, of Now York, 
was probably the first to pul dish n description of such an instrument* 
A telephone receiver has one of its wire® connected with n metal bullet 
probe which may, but nets! not necessarily, be insulat'd except at its 
tip. The latter is of metal. The other wire goes to one pole of a 
batten of two or three voltaic cells or to one pole of a small induction 
or faradic coil, the other pole of which may 1 m* held in the patient’s 
hand. The electric contact is decidedly better or the resistance less 
when the probe touches a piece of metal, such as a bullet embedded in 
the flesh, and a sharp click heard in the telephone receiver announces 
the fact. 

.-Isa Test for Hearing .—Urbantschitsch has devised the apparatus 
shown in Fig. 134. This consists of a telephone receiver, which the 
patient holds to his car, a secondary coil, with which the telephone Is 


FI*. 1.16.—Bwilung'* telephone npjiaralua for twit in* hearing. 

being made inside a sound-proof I mix. \Mien the two n( p 4 j^ 

are in exactly the right position, the effect of one u l* ,n tl * • 

coil exactly counterbidnnces the effect of the other and • 

pletc ubseuce of sound in the telephone. One of the pr . . 


Fig. 134.—UrbantsohiUch'# telephone apparatus for testing hearing. 

connected and which is placed inside of two separate primary coils. 
The latter arc exactly similar and are supplied with the same current 
from a batten* or from the electric-lighting circuit, the interruptions 
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fixed, but the other is movable by a mek anti pinion. Moving this coil 
toward the center of the secondary coil causes more nnd more secondary 
current to In* induced, and more and more noise to lx* produced in the 
telephone. The point at which the pntient is able to hear the sound 
furnishes a mathematic value for record or comparison. 

It is possible to use a single primary and a single secondary coil in 
the same way. but they would have to he separated to an inconvenient 
distance in order to secure complete absence of sound. With the two 
primary coils only two or three inches of motion are required to change 
from the maximum sound to complete silence. 

Fig. 135 shows Breitung’s apparatus for the same purpose. There 
is a large tuning-fork set in vibration by an electromagnet and inclosed 
in a sound-proof box. The telephone is excited by the secondary 
currents in an induction coil, the primary wires of which are not con¬ 
nected with any battery, but with electromagnet coils placed near the 
vibrating ends of the tuning-fork. The back and forth motions of the 
steel tuning-fork generate alternating currents in the primary coil. 
The loudness of the sound in the telephone is varied by moving the 
secondary coil nearer to or further from the primary. The advantage 
of this over the other instrument is in the fact that a pure tone is pro¬ 
duced or sound consisting altogether ol one wave length. 

Cases of deafness are sometimes benefited by the application of 
sound vibrations by means of such apparatus as the telephone or the 
phonograph. Thus may be called a very mild form of auditory manage. 

The Potentiometer. -This is an arrangement of apparatus for 
measuring the difference in potential between any two points, such as 
the poles of a battery, and acts equally well whether the battery is on 
oi>en or closed circuit. 

It consists of resistances, a standard cell, and a galvanometer, and 
its principle is the balancing of the electromotive force of the one 
against that of the other in such a way that no current flows through 
the galvanometer. 

Fig. 130 shows the arrangement diagrammaticallv. 



136.—The potentiometer. 


The wire a-b has a uniform thickness nnd considerable resistance, 
and the resistance of any two portions of it is proportional to their 
length measured upon a metal scale over which it is stretched. At its 
two ends this wire is connected by a wire of very small resistance with 
a constant battery, such as a single storage-cell .1. Tlu* difference in 
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less than that of the hnttery .4. The positive* pole of r is connected to 
< 1 , the positive end of the resistance win*; and the negative pole, after 
first passing through the galvanometer y, makes a slide contact with 
the resistance wire nX the point x. The circuit a e g x is in shunt to the 
circuit a x. and if it were not for the electromotive force of the cell c, 
a rurrent would flow through aeg x in consequence of u eertnin fraction 
of the electromotive force of the storage-cell A. The difference in 
potential between a and x varies with the resistance between the two 
and is regulated by moving the sliding rontnet. The electromotive 
force represented by tin- difference in potential between a and x, and 
tending to produce a current through o c g x is opposed by the electro¬ 
motive force of the cell e. which tends to produce a current in the 
opposite direction through x g c a. The sliding contact is adjusted until 
the galvanometer shows that no current is passing through the circuit 
a c y x. A standard cell with a known electromotive force, such :is the 
Clark or the cadmium cell, is then substituted at s for the unknown 
roll c by turning the contact key k. A point y is then found, by the 
sliding contact, where no current passes through the galvanometer. 
The difference in potential between a and x is equal to the electromotive 
force of the cell c; and that between a and y to the electromotive force 
of standard cell s. These two are proportional to the resistance a x 
and a y. Therefore, 


Electromotive forc e of c Resistance a x . 

Electromotive force of it Res i sta n ce a y 


In the case of the single straight wire in the diagram the lengths 
a x and a y may be measured and substituted for the resistances a x 

and ay in the above equation. ... . , 

A resistance box with resistance coils giving any required resistance 
can be used in the same wav. and is much better than the simple straight 
resistance wire. The latter was used in the illustration simply because 

of its diagrammatic simplicity. _ 

The measuring instrument may be a d Arson\ al ga \ anome « 

a capillarv electrometer. .. , .. .. e 

The Electric Conductivity of Liquids.— 1 he eonductinty i a 
liquid is the number of amperes of current which the^Kpnd 

measuring one centimeter on each side will transmit um 1 • I 

1,1 T?JriVrcnl damty is the number of amperes per squ ar e 

oi cross-section in the path of the current 

fall in potential (in volts) per centimeter of the length of the ct 

P “ , The conductivity of a liquid .nay be described as the current density 

under unit potential gradient. . , -—.jurtinihi and is 

The .per,fir resistance is the reciprocal oj the conduct,nly, sno 

expressed in ohms. . . mreneth of maximum 

'Jlu conductivity of sulphuric acid at i - - 2.^ j tg specific 

uductivity and at a temperature of 1- • 

1.353 ohms. This is the resistance of a 


conductivity 
resistance is 


1 


0.7398 

culn* of this liquid one centimeter on a side. f resistance 

The Kjtccifir rmstaw* of a liquid us the number of ohms 


ohm, or 
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offered l»y a cube of this particular liquid one centimeter on a side. 
It fe found by dividing the number of volts difference in [sitcntial per 
centimeter of distance l>ctwpen tin* electrodes bv the number of amperes 
per square centimeter of opposed surfaces of*the electrode*. 

The resistance offered by any body of liquid through which the 
current passes is expressed in ohms. The conductance of the same 
body of liquid is the reciprocal of the numtxT of ohniR or 1 divided bv 
the number of ohms. 

Mho is a word coined by spelling ohm backward, and is used in 
giving A numeric value to the conductance of a body of liquid or of any 
other conductor. The conductance expressed as so many mhos us 
the same as 1 divided by the number of ohms resistance. 

The conductance of a trough of liquid into which two electrodes 
dip may be found by calculation if we know the conductivity of the 
liquid, the surface area of the electrodes, and their distance apart. Take 
the case of the sulphuric acid solution referred to above. Its con¬ 
ductivity is 0.7398, and say that the electrodes are plates 10 centimeters 
square (i. e., each has an area of 100 square centimeters), facing each 
Other at a distance of a centimeters. The conductance will be found 
by multiplying the conductivity 0.7398 by 1(M). the area of cross-section 
of the conducting path, and dividing by 5. the length of the conducting 
path: 

,, . . 07398X100 

Conductance - -- - 14.796 mhos. 

The resistance of such a trough of dilute acid would, of course, be 

1 

i = 0.0696 ohm. 

14. <96 

Liquid Resistances. —These may be introduced into a circuit to reduce 
the strength of the current; and if the area of the two electrodes or 
the distance between them is adjustable, a liquid resistance may be 
used to regulate the strength of the current. 

The name liquid mh-cantroller is properly applicable only when 
such a evil is shunt to the circuit of utilization. 

An adjustable liquid resistance is used as a rheostat or as a Volt- 
controller in several different types of x-ray apparatus to regulate 
either the primary or the secondary current. Gaiffe’s transformer for 
x-ray and high-frequency currents, one of the most modem types of 
apparatus, uses liquid resistances in the secondary circuit. 

The resistance of a liquid varies very greatly with its temperature, 
with its concentration, and with its exact ehemic composition. Some 
few liquids have a conductivity ami a temperature coefficient which 
make thorn suitable for the gross regulation of the current. The 
resistance of aqueous solutions varies about 2 per cent, for each degree 
Centigrade. 

Liquid resistances are never constant, so as to make them suitable 
for use in the exact measurement of electric currents. They cannot 
take the place of coils of wire for this purpose. 

Polarization in Liquid Resistances. —The flow of the current is almost 
entirely dependent upon electrolysis. The purest water obtainable, 
redistilled and pnwerved from contact with the air in glass vessels of 
as little solubility ns possible, for glass itself varies in solubility, is 
with difficulty electrolyzed, and has a conductivity of only 0.04 X10~•, 
or 0.00000004. On exposure to the air the conductivity of distilled 
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a tendency to greatly increase the resistance, especially if one or both 
products are gaseous.^ 1 he Wchnclt interrupter is an example of a 
liquid resistance in which the current is actually rendered discontinuous 
by changes taking place at one of the electrodes. 

The resistance of a liquid cell is, therefore, not always a true indica¬ 
tion of the conductivity of the liquid. 

The influence of polarisation is reduced by using a rapidly alterna¬ 
ting current and electrodes with specially prepared surfaces. 

Platinized electrodes are prepared by immersing them in a 3 per 
cent, solution of platinum chlorid containing per cent, lead acetate, 
ami sending a weak current of electricity at first in one direction and 
then in the other for about ten minutes. The surface of the platinum 
electrodes becomes coated with platinum black, which does not allow 
the gases to accumulate upon its surface to any extent, and thus greatly 
reduces polarisation. Palladium black deposited upon the surface 
of the electrodes Is also an excellent depolarizer. 

Rapid alternation of the current, so that neither electrode is of one 
polarity long enough for {rases to collect upon it, is a most effective 
means of preventing polarization. . 

... .» .1 V* I J* ' 1 f _ t * _M '"PI . ! n In /IaMA YMOOIIHf CAniO 


Testing the Conductivity of a Liquid .—Thus is done by placing some 
of the liquid in a suitable glass or porcelain vessel, immersing suitable 
electrodes in it, and then, by means of a battery and small induction 
coil, Wheatstone’s bridge, and adjustable standard resistance, measuring 
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of potential of only two or throe volts between the wires lending to the 
Wheatstone bridge. The* resistance employed in the volt controller 
being only two or three ohms, it is necessary to supplement it by the 
resistance of the incandescent lamp before it is safe to turn on the 110 
volts alternating current. The sene's lani|>-soeket makes it a simple 
matter to connect an electric lamp for use as a resistance. The socket 
has binding-poets and the lamp is in sera's with any circuit which 
terminates at A and li. Disconnecting the wire at A and li or both 
extinguishes the lamp. A lG-candlc-power lamp is screwed into the 
socket. 

The rate of alternation in the electric-lighting current is not rapid 
enough to give a clear sound in the telephone receiver and consequently 
the elect rod vnamometcr must bo employed with this current. No in¬ 
duction coil is required. 

The 110 volts direct electric-lighting current may be used in the 
same way. and a series socket ami volt-controller form a simple and 
reliable apparatus if one has not a more elaborate apparatus. >uch as 
the author’s table for obtaining the galvanic, faradic, sinusoidal, and 
other currents from the 110 volts direct current. 

The shape of the vessel and the distance between the electrodes 
should van* to correspond with the conductivity of the different liquids 
to be tested. A U-shaped tube. Fig. 138, a, in which the two electrodes 
are separated by a column of liquid several inches in length. Is suitable 
for testing the conductivity of a liquid which is a good conductor. The 
diagram b shows a vessel suitable for testing a liquid of very poor 
conductivity. The electrodes arc fixed in position by wires which are 


FI*. 



—ti-Met* and electrode** fur tmtin* the conductivity of liquids: a. For liquids of 
(treat conductivity; 6 and c, for thoec more resistant. 


scaled into glass tubes, the latter being partly filled with mercury. 
Conducting w*ires dip into the mercury and make perfect contact. 
1 he two glass tubes are solidly fastened in the hard-ruhln-r cover of 
the jar and then* is another hole through the cover for the introduction 
of a thermometer. The glass-covered stem of the lower electrode Is 
shown in the diagram as passing through a hole in the upper electrode. 

The diagram e shows still another arrangement. The two electrodes 
are solidly fastened in a glass tube, open top and bottom, and can be 
immersed in a liquid contained in any sort of vessel. 

lhc induction coil for use in these measurements should have only 
ubout 1000 turns of wire and its vibrating interrupter should give a 
musical note representing from 250 to 1000 vibrations a second. There 
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the tost, as the current heats the liquid. The telephone receiver should 
Iwive n resistance of alwut 10 ohms. A difference of V C. in the tem¬ 
perature of the liquid makes a dilTcreme of 0.001. It may be readily 
seen that if the measurement is to Im* exact down to thousandths, the 
liquid must be at exactly the proper temperature and must Ik* kept there 
by a thermostat. 

The standard resistances used in making the test include, first, a 
resistance box, which should give any number of ohms from 1 to 1000 
by the adjustment of plugs introducing various resistance coils into the 
circuit. The longer resistance coils should, of course, be wound in 
Kuch a way as to reduce the disturbing effect of self induction anti 
capacity to a minimum, the first by having the wire doubled upon 
itself and the second by Chaperon’s method of winding, each layer of 
the resistance coil wound in the opposite direction from the preceding 
laver. Secondly, the two other standard resistances arc formed by 
the portions of a resistance wire on either side of an adjustable sliding 
contact. This may be a straight wire of platinum iridium alloy or of 
constantan, a nickel-copper alloy, 1 meter long and al*>ut \ 
mm. in diameter. Or, it may be a similar wire with perhaps only 
25 mm. of straight wire, and its two ends forming resistance coils. 
This arrangement economizes space in the construction of the apparatus 
and is permissible because the measurements by the Wheatstone 
bridge are most accurate when the two parts of the slide wire resistance 
are nearly equal. 

Fig. 139 shows the arrangement of the apparatus for the measure¬ 
ment of the resistance in the cell of liquid, and Fig. 140 gives the cus- 



^ f imWuc/ion e*l 
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Fig. 130.—Wheatstone hriilftc um^I to 
lueuxurc conductivity of a liquid. 



conductivity of a liquid. 



ion of the Wheatstone bridge and 


IAT wtni » nun in' i I-, ’ . c • t 

130 and 140. According to the principle of the 
no current will flow across from A to It through >• 
if the different resistances bear the following n .i 10,1 








174 


MEDICAL ELECTRICITY AND RONTGEN RATS 


The test is rnnclc hv setting the «liding contact at 500, making At 
nnd BC equal; then, while the current is turned on and the telephone 
held to the ear and the other ear *top|M*d, adjusting the plugs in the 
retistance-lwx until the minimum sound is produced in the telephone. 
After this the sliding contact is moved along the resistance wire in one 
direction or the other until the absence of sound in the telephone shows 
that no current is passing across the bridge. Then, from the values 
of AC suid BC in millimeters and of DA in ohms we find by the u-unl 
proportion the value of the unknown liquid resistance in ohms. The 
telephone forms an extremely sensitive test for the presence or absence 
of an interrupted or an alternating current. It shows as slight a 
difference as between the potentials at the two sides of the 

Wheatstone bridge. It consequently affords a very exact measure of 
the different resistances. It does not, however, indicate the direction 
of the current flowing across the bridge, and consequently there is no 
mathematic guide to the direction in which the sliding contact should 
be moved. The latter is moved in one direction at a venture and the 
effect upon the loudness of the sound in the telephone is noted. If 
the sound becomes less, it means that the sliding contact is being moved 
in the right direction, and vice versa. 

The general arrangement is exactly the same when the direct 110- 
yolts current with a suitable volt-controller is used to excite the small 
induction coil. 

An cleetrodynamometer must be used instead of the telephone 
receiver if the slowly alternating electric-light current is used. :is this 
does not give a satisfactory sound in the telephone. 

To recapitulate. A unidirectional current, cannot be used in 
measuring the resistance of a liquid because of electrolysis and rapid 
polarization. An ordinary galvanometer or rnilliamporemeter will not 
work properly with an alternating current. The telephone receiver 
has been found excellent for the purpose of detecting the presence of a 
current, and the best current for the purpose is the secondary current 
from a small induction coil of 1000 turns actuated by one of two dry 
cells or hv an equivalent direct primary current from any other source, 
u- secondary current from the induction coil is a rapidly alternating 


ne practical application of this test in medical electricity is in 
r ; <i nn,n “* the e l ectric conductivities of the urine and other 'animal 
which vary m morbid states. Another is in the measurement 
a resistance of the human body. When electrodes are applied 
<> cutaneous or a mucous surface, or actually puncture the tissues. 
thr lavi l do with an electrolyte with some of the same characters as 
cmnnldv hqu,d - s described in the last few pages, but even more 
for ! I ’ f he resistance encountered by a direct continuous current 
for « •5 h . an *“ Y or >* much after the current has been flowing 
\h in thT™ by the passage of a faradic current’. 

currr.ni »i J^uwia m glass jars the resistance to the flow of the 

electrodes 1 ,S 1 ? ss T ned ln Proportion to the size of the 

th,. r 't: n / h « knowledge of the effect of varying conditions upon 

r°i th ‘" human ,>0(, - v w of S r °at importance as a guide to 
««■ * 7 *" "" rn n, : VOlU ^’ “""Wting ™ dinS char- 
Electric r« ’ nn( J 8< ?* ,u,t, ] n ‘‘ s amperage, all have to he considered. 

Electric Conductivity of Solids.-Metals and other good eomlm- 
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US » 


ton* transmit the current without evident change in their nhvsical or 
.bonne constitution, and at the name velocity n< that of iight AU su ' 

ssssi:ssaraa.—-.-* *...- - 

T, “ 6Ul,s '"' , ' w * i« the order o( 


Silver.... 
Copper... 

Gold. 

Zinc. 

Platinum. 

Iron__ 

Tin. 

Lead. 


Mercury... . 

(.'barcoal and coke. 

Acids... 

Saline solution. 

Sea-water. 

Water. 

The body. 

Cotton. 

Dry wood. 

Marble. 

Paper... 

Oils. 

Porcelain. 

W 'I. 

Silk. 

Sealing-wax. 

Sulphur. 

Resin. 

Gutta-|>ercha. 

India-rubber. 

Shellac.. 

Paraffin. 

Ebonite. 

Glass. 

Dry air. 


Good conductors. 


Sometimes classed a* conductors, 
sometimes as semiconductors. 


Partial or semiconductors. 


Non-conductors or insulators. 


{ 


Varies much in power with the quality. 
Rarefied air stands higher on tl*e list, 
according to its pressure. 


Currents and Derived Circuits -An 

nong two or more conducting path* 111 Pp P‘. j j resistances, 
dices. The latter are inversely proport.;nt tc» tl 
t the diagram (Fig. 141) a current C is ■ *PP • . ^ 0 { an electro- 

ic undivided portion of the circuit under the influence 


v\w#i*r 



Oi 


—1»- 


F.«. Ul.-A circuit dividing inu, two drived circuit* 

re force E. It is the roswtaiu-c in thcdiodes.’ 
■/.I J.* ™«i«i.rtnces in the two cm uiw 
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Then the current C, through the undivided part of the circuit, r»nd tf 
anti c 1 , through the two branches or derived circuits, art* found by th<* 
following equations: 


r* 

+ 

r» 


Hr* + 

Hr 1 

r* 

+ 

r* r* 

Itr' -t- 

Hr* 

r* 

•f 

r' r» 

Hr* + 

Hr* 

+ 

r* r* 


The current C through the undivided part of the circuit is, of course 
equal to the sum of the currents and c 2 , into which it splits at a cert till 
point. 

The currents c' and c 3 through the two divisions of the circuit or 
technically, through the two derived circuits, are inversely proportion'd 
to their resistances. The current in the first derived circuit is to the 
current in the second as the resistance in the second is to the resistance 
in the hrst. Ii the resistance in the first derived circuit is twice as 

great, as m the second, the current in the first circuit will be halt as 
great as m the second. 


r 

MAA/WVJ 


r 
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1 i K . 142.—Principal circuit and shunt circuit. 

the batten" as well* as U> lno * m J e f ^° internal resistance o 

circuit. • “ that of ,he rcst of the undivided part of the 

as starting at ^cmain^plnco'? v i!^ are represented 

two, and terminating at L.other oLc^k" 111111 C - lrcuit divides into these 

their union the continuat ion of ,L m5^circuit ,W| Th^ '° ^ b ? 
diagrammatic representation " c 7 cu,t :. ,s * correct 

two derived circuits. There arc nr . ' ♦ ,M •" then; are only 

main circuit seems to be unbrYik.-i ^md* -'J' ar M it *9 ns * su °h as when the 
tapped by the attachment of the c, 1( feVa shun ° l con . t l muo . us " ire ^ 

->- «*•* *» -t. othc?. f m 
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case by indicating the existence of a resistance r 3 in that portion of tin* 
main win* between the two point* of attachment of the side wire 
This resistance may lx* great or small, but it is an actual quantity and 
it* relative amount, as compared with the resistance, r \ i„ t he prineinal 
wire, determines the pro|xirtion in which the current is divided henJ. II 
these two conducting paths. These are both known as derived eir. nit 
and this is equally true of the circuit which Is apparently a direct nil?* 
of the undivided circuit, as of the circuit which is apparently „n v ! 
side branch. . iy a 

.Another case which must lx* alluded to is when there seems to k,. 
no undivided circuit, jus m Fig. 143. The two derived circuits it ; 
true, do spring directly from the poles of the battery, but the current 


rnm/m — 




✓—w.vjvjvv/yi—^ 

^—4W/MAAWVU— J 'N 


Hr. 143-—Two circuits starting from 
the battery. 


v —wJtw- % 


Fig. 144. Single circuit at one pole of bat¬ 
tery and divided circuits at the other. 


through the battery itself is an undivided one and is equal io the sum 
of the currents through the two derived circuits. The latter currents 
are inversely proportional to the resistances in the two derived circuits. 
I he resistance H of the undivided circuit i> simply the internal resist¬ 
ance of the battery. 

Another case is seen when an undivided circuit leaves one pole of 
the battery, but the derived circuits do not reunite and are attached 
separately to the other pole of the battery. Here, Fig. 144, the re¬ 
sistance R includes tin* internal resistance of the battery and the resist¬ 
ance of the undivided part of the external circuit. 





\ 

c 

MflWVIV- f- 



wIro 1 “f; V 5 'i~Undivided circuit with a 

formal 1 * 0 I" . “ t 1 °? l - v °"» point and not 
forming a derived circuit. 


R 

V -W1WW- 


I'ig. 146.—I-oop .turfing and ending 
nt the Mine point of n circuit and there¬ 
fore trail.mil ling no current. 


• _ n "!her ease which may bo consitlered is that in which a side wire 

at c '|her pole of the battery or at any part of the circuit, 

* a <>t icr end of this side wire (Fig. 145) does not lead to any part of 
“ r,r f Ult * *' us **dc wire tlocs not form a derived circuii and it 
ransmits no current no matter how great or how little resistance it 

i’ia\ nave or what proportion its resistance may bear to that in the 
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circuit. There is only a pimple circuit with nn electro motive force K, 
a total resistance R, which includes the resistance of the external circuit, 
and the internal resistance of the battery. The strength of the current C 
is the same at all parts of the circuit, both in the battery and in the 
external circuit, and is equal to E divided by K. 

A loop of wire both ends of which are attached to the same point 
of a circuit (Fig. HO) does not form a derived circuit and does not 
transmit any current, no matter what its resistance, r, may U>. 

Fig. Ill (p. 175) is diagrammatic of every ease in which there are 
one simple and two derived circuits, it being understood that the 
simple circuit sometimes includes the battery alone and sometimes the 
battery and nn undivided portion of the circuit connected with one or 
with each pole. The resistance R of the simple circuit may be only 
the internal resistance of the batten,*, or if there are portions of a simple 
circuit connected with one or both poles of the batten*, it will include 
their resistances also. 

Any number of derived circuits would be represented by a corre¬ 
sponding number of branching lines. The current through the simple 
circuit is equal to the sum of the currents into which it splits in the 
derived circuits. The division of the current between the latter is 
inversely proportional to their resistances. 

The conductivity of any circuit is the reciprocal of its resistance. 

If the resistance is r', the conductivity is jj. The combined conduct iv- 

u* PyaUcl conducting paths or derived circuits is the sum 

/he individual conductances or the sum of the reciprocals of their 
individual resistances. 1 bus, if the resistances in three derived cir¬ 
cuits are r' } r 3 , r*, their combined conductance is \+ 1 + ^,: and if the 

resist ances are all equal the joint conductivity is t hree times as much as 
the conductance of any one of these derived circuits. The joint resist- 
anrr of a number of parallel derived circuits is equal to 1 divided by 
their joint conductance. 

In the case of two parallel derived circuits with resistances r' and 


r 3 (Fig. 141, p. 1/5), their joint conductance 


a nee = 


11 r' r* 
11 r’+r'V+i* 
r'r* r' n 


It'. 



their joint rcsist- 


The joint resistance of tuv deriird circuits is equal to the product of 
ieir r<distances divided by the sum of their resistances. When there are 
\\<> i rn\ i ll circuits and the resistance, r 3 , of one is known, we may 
calculate the resistance r' required in the other derived circuit in order 
to produce a joint resistance, It', by the formula: 


r' - 


r* - K' 


The total resistance of a circuit with two derivations r' and r 3 and a 
resistance R in the simple circuit is-R + '^“ , or -R + R'. 

nluublc application of this formula is in determining die relation 
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Iwtween the resistance in n galvanometer and in n shunt. It seldom 
happens that a galvanometer is placed in a simple circuit so that all the 
current will pass through it. One reason for not doing this is that the 
galvanometer is usually so sensitive that any ordinary current, strong 
or weak, will produce the maximum deviation and, therefore, such a 
current must be divided by 10 or 100 or 1000 to come within the 
working limits of its indicator. The resistance of the galvanometer 
is usually great and it would involve a waste of power ami an undesir¬ 
able generation of heat if all the current were sent through it. A gal¬ 
vanometer, therefore, practically always forms a derived circuit, while 
a shunt forms another parallel derived circuit. The resistance in each 
is usually so calculated that the multiplying power of the shunt is 
either 10 or 100 or 1000; and very often these relations are adjustable, 
so that with weaker currents a lower, ami with stronger currents a 
higher, multiplying power is used. 

The calculation of the resistances 
of the galvanometer and the shunt in 
order to produce a certain multiplying 
power is important. 

The total resistance R in the circuit 
represented in Fig. 147 is made up of 
the internal resistance B in the battery; 
the resistance of the galvanometer G, 
the resistance of the shunt s, and t.he re¬ 
sistance of the rest of the external circuit 
r. The resistance encountered by the 
current in passing the galvanometer and its shunt is known to be 

x r i"* - -° T> and the equations express- 


r-VNmiwwr 

r 


B 

-|lll|H 


Fi}{. 147.—Helation between re- 
!-ist:«ni-o in a gulvanonictee und it* 
shunt. 


The total resistance /?-■ B 4 

E 


G + s 

ing Ohm’s law become 


= amperes; E « 


C{B- 


Gs 


B + 


G 4-.'5 


+ r 


G-\-s 


+ r), volts; 


_ G’-s , 
B+^ 4-r ohms* 

G — s 


>total resistance. 


If the galvanometer were in simple circuit and there were no shunt, 
but all the other conditions as to electromotive force and resistances 
were unchanged, the current passing through the galvanometer " oUl 
be a certain number of times greater than the current winch 1 ,H - . 
through the galvanometer when the shunt is used, and the currcn 

thereby divided into two parts. . . r 

The multiplying power of the shunt is the ratio of the current, 
which would flow through the galvanometer if not shunted o 
rent C, which flows through it when shunted. r l he formula for the m 

4- Q. If the multiplying power, is n > 

C, 

G+s; s n-8=G; s (n \)—G; s— ^ITi* 

The resistance required to give a multiplying power of « i . thi 

G 

The additional conductance of the shunt is added to i 

VMiioiucler Uttd the total resistance in the circuit is thereby rodm 


tiplying power is ^, 


C G-* 


G 4 - A 
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If it is desire! to keep the current strength down to the «un«‘ number 
of nmperes, a compensating resistance must he added m the simple 

circuit to makeup the difference between (• resistance and ^ reswtanw, 

the joint resistance of the galvanometer and the shunt. I he required 

. „ G n n-1 

compensating resistance is. o — , or u ^ . 

The Sensitiveness of a Galvanometer. -The degree of sensitiveness 
of a galvanometer or its figure of merit is determined by the resistance 

(Kf) it is necessary to place in cir- 
euit with it in order that one Daniell 
cell will produce a deflection of 1 
degree of are (Fig. 14S). The figure 
of merit of a galvanometer may be 
found by varying the resistance R 
until 1 degree of deflection is pro¬ 
duced, or it may be calculated from 
the number of degrees of deflection 
produced with a known resistance, 
R and one Daniell cell. If rf is the 
number of degrees deflection in the 
case shown in Fig. 14S. the resistance 
Rf. which must be introduced in 



R — 


i 


n*. 


148.—Measuring the sensitiveness 
of a galvanometer. 


order that the current shall produce one degree of deflection, is found 
from the equation Rf = d ^ ^ - + R-fh| 

Galvanometers may be marked in degrees, i. e.. fractions of a 
circle, and if so, it is necessary to know their degree of sensitiveness in 
order that they may be used for measuring the strength of currents 
and indirectly for measuring electromotive force and electric resist¬ 
ance. The above method enables one to test this degree of sensitive¬ 
ness. and it may be applied to any galvanometer, whether the strength 
of the current is proportional to the number of degrees of a circle in the 
angle of deflection or to some other mathematic function of the angle. 
The ordinary needle galvanometer undergoes deflections, which, with 
moderate angles, arc directly proportional to the strength of the current : 
and, having once found the degree of sensitiveness of the instrument, 
it can 1 m* used as a inilliauiperemeter. To calculate the number of 
amperes indicated by one degree of deviation, divide the number of 
volts of electromotive force yielded by the Daniell cell by the total 
ohms of resistance, internal and external, in the circuit, which results 
in one degree of deviation. 

The wire in an astatic galvanometer varies in sixo and in the number 
of turns according to the currents which it is designed to measure.. r l he 
usual instrument for measuring voltaic battery currents consists of 
about !400 turns of insulated copper wire about | millimeter or T Jjj inch 
in diameter. 

Such instruments, of course, hnvc great electric resistance, ami oven 
when shunted so that the joint resistance of the galvanometer and 
shunt is only one-tenth or one-hundredth that offered by the galvan¬ 
ometer when unshunted; this joint resistance is still solarge that it must 
lx* accurately known and taken into account in all the above measure¬ 
ments. This resistance may be obtained from the table on p. 217 if 
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the diameter ami the length of the wires in the galvanometer and the 
shunt are known. 

A needle galvanometer is rendered ballistic or is damped by the 
addition of brass to the needle. This, by its weight, causes the needle 
quickly to assume a position oi rest instead of oscillating back and 
forth like a pendulum before finally coining to rest in the position in 
which the influence of the current tends to place it. A needle galvan¬ 
ometer must always be held in a horizontal position. 

Any needle galvanometer in which the needle is of large size. perhaps 
as long as the diameter of tin* coil, and in which the coils of wire are 
placed parallel with the meridian and hence with the needle before an 
electric current is turned on, will undergo deviations in which, within 
certain limits, the strength of the current is proportional to the number 
of degrees. 

Thompson’s (Lord Rayleigh’s) mirror galvanometer is used to 
measure the smallest currents, as in testing the insulation of submarine 
cables and in observations upon animal and vegetable electrical currents. 
It has a large coil of many thousand turns of the finest copper wire, 
and a magnetic needle which is a piece of the hair-spring of a watch, 
about j| inch in length. This carries a very small mirror and is sup¬ 
ported inside the coil by a fine silk thread. A ray of light is reflected 




from the mirror and shows as a white spot on a graduated scale 3 
feet away. When the light spot is at the zero mark the instrument 
is ready to measure currents. Within the ordinary limits of the scale 
the strength of the current is directly proportional to the amount of 
deviation. The value of each subdivision on the scale is found m the 
same way as the value of each degree in the ordinary needle galvan¬ 
ometer. . , 

Tangent Galvanometers.—These are galvanometers in which the 

strength ' --* 

angular 

geometric diagram (Fig. !-*-.»/ «u. «...- - . « 

The tangent of an angle is the length of a line drawn from one ei 
of the arc subtended by it, at a tangent to the curve ('•/'•• ;,t n f,* 
angle to the radius at that point), and continued until it lntersoc * 
prolongation of the radius which forms the other side o:ft b* 1 • a i<- 
The angles represented in the diagram are 30 and o«> degrees 
sncctivfk' 5c rvvii>(> iis irrpfit as the other in nactions • 1 


angent Galvanometers.—These are galvanometers in which the 
gth of the current is proportional not to the number of degrees ot 
lar deviation, but to the tangent of the angle of deviation, 
ictrie diagram (Fig. 149) will make this difference clear. 


alxmt three times as great, or 1.7321 times the radius »> u . ’ 
A^ the angle approaches 00 degr* , es, or a right angle, the vu tu. o 
tangents vary even more rapidly. The tangent of 70 degrees is -• ‘ '* • 
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0.5774, 1.7321. 2.7475, 5.»< lo» .... . 

strong enough to produce n deviation of 1*0 degrees. A tnngen Eal- 
vanometer is used for measuring currents of low potential, but consider- 
able quantity. It consists of a vertical, copper ring winch is placed 
parallel with the magnetic needle and which is to transnut the current, 
and surrounds a magnetic nocdlc with a graduated circle beneath it. It 
is usually graduated in degrees and the tangents have to be looked up 
in a table; but it would be practicable to have the tangent values 
marked upon the scale. To give correct values the needle in a tangent 
galvanometer should not lie more than or ^ as long as the diameter 
of the copper ring. 

The Sine Galvanometer.—This is a needle galvanometer by which 
the strength of the current is indicated by the sine of the angle of 
deviation instead of by the number of degrees of circular measure. 
The sine of an angle or of an arc of a circle is the line drawn from one 
end of the arc perpendicularly to the radius which terminates in the 
other end of the arc. In Fig. 150, a-d is the sine of the angle b or of the 
arc a-c, and if 6 is an angle of 30 degrees, we should find from a table of 
sines that the sine is 0.5 the radius of the circle. In angular and cir¬ 
cular measurements the radius is always taken as 1 and so the sine 
of 30 degrees is 0.5. The sine of 60 degrees is 0.8660, and the sine 
of 90 degrees is 1. In a sine galvanometer there is the usual magnetic 
needle moving over a horizontal circle graduated in degrees—360 
degrees in all. This circle and the magnetic needle are fastened at 
the center of a vertical ring around which are several turns of heavy, 
insulated, copper wire, through which the current is to be passed. 
'I he whole is supjmrted on the vertical axis of a horizontal circle, 
forming its base and around which it can be turned. In measuring 
an electric current the vertical coil of wire is first placed in the plane 
of the meridian, and, therefore, parallel with the magnetic needle, the 
current is then turned on and the vertical coil is turned to a position 
parallel with the magnetic needle. The needle is now at a certain angle 
from the north and south direction under the influence of a current 
which in this new position exerts its force at an exact right angle to the 
direction of the magnetic needle. The strength of the current under 
these conditions is proportional to the sine of the angle of deviation, 
the sme galvanometer is suitable for very heavy currents. 

1 tie tangent and sine galvanometers both give readings which give 
directly only the comparative strength of different currents. To 
obtain absolute values in amperes or milliampcrcs it Is necessary to 
ascertain the degree of sensitiveness of each instrument bv experiment 
wit i an electric current, just as in.the case of theordinarv galvanometer. 

• . ° test t ‘ ,e , i p P’oc of sensitiveness of any type of galvanometer 
"i 1 ,in ' *attery and with a known resistance in the circuit it is only 
necessary to hnd the current necessary to produce one degree of deflee- 

1 iT k An ? Xar V p * t<!8tin K Jtn nrc galvanometer with a single Daniel I 
cell has already been shown. To test a tangent galvanometer bv 
means of a battery of 10 voltaic cells having an electromotive force 
known to be 10 volts, and u total resistance of 1000 ohms in the complete 
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circuit, if the angle of deviation produced in 50 degrees, the following 

formula is used: -C or ,^-0.01 ampere. This is the strength of 

the current producing a deviation of 50 degrees, and it t»rnrs the same 
relaUnn to the current which wiU produce a deviation of 1 deem* that 
the tangent (1.1DS) of 50 degrees docs to the tangent (0.0175) of 1 do 
grcc. lienee the current which will produce a deflection of 1 decree is 

- 0.0, X-p'jJ-0.000146 ampere. 

Io find the strength of current indicated by any other angle of 
deflection multiply the current 0.000146 ampere indicated by 1 degree 
into the quotient obtained by dividing the tangent of the other angle 
by 0.0175, the tangent of 1 degree. 

The sensitiveness of a sine galvanometer is found in a similar manner 
by taking the different angles. 

1 lie divisions on the scale of the Thompson mirror galvanometer 
are entirely arbitrary, but they may be considered in the same way as 
degrees of an ordinary galvanometer, and the value of a deviation of one 
sulxiivision may be calculated from an observation made with anv 
battery. The data required are the electromotive force, the total 
resistance, and the number of subdivisions of deviation. 

The Limits of Accuracy of Galvanometers.—The current strength 
as indicated by a tangent galvanometer is more exactly proportional 
to the tangent of the angle of deviation when that angle is about 45 
degrees than when the angle is either much larger or much smaller. 

With all galvanometers the more nearly an angle of 90 degrees is 
approached, the less relation there is between the current strength 
required to produce that degree of deflection and any geometric func¬ 
tion of the angle produced. In such a case either to measure the 
current or test the sensitiveness of the galvanometer it will he necessary 
to use a source of low potential or to shunt the galvanometer, so that 
only a small fraction of the current will pass through it. 

Any galvanometer can be tested as to its degree of sensitiveness by 
placing it in the same cireuit with a standard galvanometer ami battery. 

Amperemeters or Ammeters and Milliamperemeters or Mill- 
ammeters. These are galvanometers which are graduated by the 
manufacturer in amperes or milliamperes. instead of degrees. I he\ 
are usually shunted, and the graduations on the scale indicate the tota 
current through the galvanometer and its shunt. I he niillianipereme- 
ters sold for electrotherapy frequently have two or more shunts o 
different resistance, and in this case there is a switch bv which one *>r 
the other can be introduced. Numbers to which the handle oi *<• 
switch points indicate the number by which the dial number must >« 
multiplied to give the combined current through the mfllianiperemc e 
ami shunt. Thus, in one position of the switch the numbered di\ Jsi° 
on the dial rnay indicate millinmpercs and the ten subdivisions of oat 
represent tenths of a mflliampere. The milliamperemeter may 
measure currents from ^ to 5 milliamperes. In another positio 
the switch (indicated by “X 10”) the numbers on the dwl are to 
multiplied by ten. and each numbered division represents 10 nulnamt 
While the ten subdivisions of each of these indicate milliamperes. 
meter may then register from one to fifty milliamperes. n an 
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position of the switch (indicated bv “ X 100") the figures on the dial 
are to bo multiplied by 100; each numbered division indicates MM) 
milliamperes and each of the smaller subdivisions indicates 10 milli- 
am peres. The currents measured vary from 10 to 500 milliamperes. 
£>till another position of the switch (marked “out") indicates that 
the current docs not pass through the milliamperemeter at all. This 
is for use in experimenting (not upon a patient, but u|K>n some other 
conductor) with currents of unknown strength, and which might 
damage the milliamperemeter. The arrangement of multiplying 
powers descrilxal above is the one adopted by the author for the inilli- 
amperemeter which measures all the different currents applied to the 
patient from the voltaic, faradie, de Watteville, and sinusoidal 
apparatus. It should be stated, however, that the galvanometer 
referred to is not of the magnetic needle type, but of the movable coil or 
d’Arsonval type. 

The d’Arsonval Movable Coil Galvanometer (Figs. 151 and 152). 
—This instrument consists of a powerful permanent magnet and a 
freely suspended coil of fine wire, through which the electric current 
to be measured passes. The directive force is of the same nature as 



log. 151. Fig. 152. 

Hr*. 151 mid 152.—D’Arsonval movable coll galvanometers. 

in the case of the magnetic needle galvanometer; it tends to place the 
magnet and the coil at right angles to each other, and does so in this 
case by moving the coil. The two poles of the magnet are concave 
and close together, and enclose a cylindric space in which the coil is 
pivoted so as to be free to move in either direction, but always in the 
plane of the horseshoe magnet. The meter may be placed in any 
position, and this makes it very much more convenient than the mag¬ 
netic needle galvanometer. The movable coil is made of many turns 
of fim* insulated wire wrapped around a metallic framework and con¬ 
tains a sott-iron core. The directive influence becomes manifest the 
moment the current begins to traverse the turns of wire in the coil 
and it tends to place the coil at a right angle to the direction of the 
lines of force in the magnetic field. This motion is opposed by the 
tract ion of the two spiral springs of zinc wire which, when no current is 
passing, keep the coil exactly parallel with the magnet, and the indicator 
needle carried by the coil exactly at the zero mark. 

An improvement over the two spiral traction springs consists in a 
single spring, like the hair-spring of a watch, coiled in a flat spiral. The 
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spring is so adjusted that when it is not subjected to any outside it 
cnee it holds the coil and indicator exactly at the zero murk It e> 
a gradually increasing pressure as the coil deviates in one directi., 


influ- 
••xerts 

nates in onp direction or 
the other under the influence of the electric current. The moment 
the current ceases to flow, the spring brines the indicator bark to the 
zero matk. 1 he directum in whieh the coil turns depends upon the 
direction of the current, and the connection of the inilliampcremeter 
with the battery* must, of course. In* such that a deviation toward 
the + mark will occur with a positive current, and vice versa. ’Hie 
scale may begin with the zero mark at the extreme left hand, and in 
this ease the connections must be right in order to get any reading at 
all. If the connections arc wrong ami the milliampcrciueicr, therefore 
is reading backward, the simplest plan is to unfasten the two wires, one 
leading to it from tin* batten’ and one leading from the milUampere- 
meter to the patient or apparatus anil change their connections. 

The directive influence is almost entirely that of the permanent 
magnet, and the movable coil is relatively very little affected by the 
earth’s magnetism. This is the reason that a d’Arsonval milli- 
ampercmeter works equally well in any position. 

The angle of deflection is regulated by several factors: the number 
of turns of wire and the strength of the current in the coil, i. c., one 
component of the directive influence of the current; the strength of the 
magnetic field, i. e., the other component of the directive influence of 
the current; the increasing tension and traction of the spring on the 
side that the indicator moves away from and the diminishing traction 
of the spring on the side toward whieh the indicator moves. The size 
and shape of the magnetic poles are such that the strength of their 
attraction is the same in every part of the magnetic field that is occupied 
by the coil in different positions. The directive influence of the current 
in the positions to which the coil is allowed to turn is such that the 
number of degrees in the angle of deviation tends to be proportion:! 
to the strength of the current. The effect of the spiral spring vanes 
at different positions of the indicator. With a nulliampcrcmeter 
registering from 0 to 5 milliampores. the space on the m an jetwet n 
0 and 1 is U t imes as long as the space between 4 and 5. .. 

The currents induced in the metal framework upon which the cmi 
is wound tend to make the d’Arsonval milliam poremoter ‘‘ , 

or to cause the indicator to promptly come to resi st tmgje 
deflection corresponding to the strength of the current. us , 
better than if the indicator were to oscillate back and tor i «» . 

point on the dial before gradually coming to rest. .'•• a ! 1 ,nijfunDcre- 
some slight oscillation even in a so-called * dead-beat P 

rnetor. The momentum acquired by the coil under t it am | 

mutual attractions and repulsions between its elec * <_ mist the 

the magnetic forces of the permanent magnet cairy H distance 
point where these forces Income nil,. and even for a slight distant ^ 
beyond, where these forees oppose its continued motn - 
ceases to advance and moves in the opponfe dim* ' * ^ prt) per 

beat” iniHiamperemcter the oscillations back and 
mark are slight and the needle qucldy comes to n '‘ 0 f irnu | U Ht- 

There is only one convenient and reasonably ®‘ ‘ t | . ; con ,mirison 

ing a d’Araonval milliamperemeter, and that is b 
with a standard milliamperemeter m the same i iri 
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Tlu< d'Ammvnl amperemeter is the same instrument, hut designed 
to measure heavier currents, its divisions indicating nmj>ercs instead 
of milliam|)cres. 

The usefulness of the different shunts in varying the multiplying 
power is the same as with the magnetic needle galvanometer. 

The d’Arsonval Voltmeter. The voltmeter on the d’Arsonval 
principle is made in different siz«* and shafies. One is like a watch 
and has two terminals, one being a point which may be pressed upon 
one pole of the battery and the other an insulated wire leading to the 
other pole of the battery. One of this size and shape is very con¬ 
venient for use in testing voltaic batteries. Each different cell may 
be tested in this way without disconnecting it at all from the rest of 
the battery. 

In some batteries there is a switch-board upon which are metal 
contacts which lead to the poles of the different cells, and it is simplv 
necessary to touch these two contacts without opening the battery 
case at all. 

Still other batteries are more elaborately provided, and have double 
cell selectors by which the two poles of anv individ ual cell, as well 
as of several cells, may be connected with a stat ionary milliampcremeter. 
In this case the cell selector is applied to the two contacts from the 
same cell: the terminals of the voltmeter arc applied to the terminal 
binding-posts of the switch-board and the current is turned on. Each 
separate cell may be tested in this way or any number of the cells at 
once. 

When a voltmeter is used to test a voltaic cell on open circuit, it 
means that the current is not allowed to pass in any other way. The 
poles of the cell may be disconnected from anything else, or if con¬ 
ducting cords are attached to the two polos, the other ends of the cords 
do not come together directly or through any other conductor. A 
battery of cells may he tested in the same way. The circuit is open 
until the voltmeter is applied to the positive pole of the cell at one end 
of the series, and the negative pole of the cell at the other end of the 
series. The voltmeter is in essence a galvanometer, and its deflection 
depends upon the strength of the current passing through it. As the 
voltmeter has a known resistance, the electromotive force can be cal- 

culuted from Ohm’s law E = —. It. is customary, however, to mark 

R 

on the dial the deflections which indicate the different voltages, and 
these have usually been determined by the manufacturer by comparison 
with a standard instrument. The absolute standard of electromotive 
force is obtained from a standard voltaic cell such as Clark’s. The 
resistance of a voltmeter is usually a very large one compared with that 
of the normal circuit, so that the current is often but a fraction of the 
battery’ current when in actual use. Whether this resistance is all in 
the coils of the voltmeter, or whether it is partly in a shunt, depends 
upon the magnitude of the currents it is designed to measure. 

' oltmeters about jys large as a watch are designed to measure bat¬ 
teries with electromotive forces up to three volts, and yielding currents 
up to about 30 amperes. They have subdivisions as fine as $ volt, and 
are suitable for ti’sting the electromotive force of single cells of any kind, 
especially wet or dry voltaic cells or storngi‘-battery cells. The latter 
should be recharged before they have become entirely exhausted. To 


(C) Jeff Behary 2019 


116 




hynamio ki.kctiw rrv 


1H7 


i 


ft 


nliow them to remain in use until the electromotive force fall* to zero 
wriyusly impairs their efficiency. 

I he high i. MstanH- in the d’Amonval voltmeter, a great many times 
that of tin coll itself, inakea it give sufficiently aeeurato results without 
tl*** necwwity for taking the internal resistance of the cell i„t„ aocount 
except in very exceptional cases, whore extraordinary exactness is 
required. 

It is essential to test the potential of a storage battery in operation 
as well as when nt rest. I'lio electrotnot ive force may prove to be about 
two volts per cell on open circuit, and still may fall veiy decich-dlv when 
the circuit is closed and the current Ls passing through the motor or 
x-ray coil. I his is an indication that it is high 
time that the cell or cells so affected should be s 

recharged. ^ 

l.argcr voltmeters for measuring the electro¬ 
motive force of powerful storage batteries with a 
potential all the way up to 110 volts, and yield- f \ 

mg currents up to 20 amperes, arc about inches 
in diameter and proportionately thick and heavy. 

They look just like amperemeters, ami have bind¬ 
ing-posts to which wires from the poles of the bat¬ 
tery are to be securely screwed. 

It is perfectly practicable in any case to mcas- w 
urc the electromotive force of a battery while in 
actual operation, and it is often very important to 
do so. The fact that the voltmeter has a very- 
high relative resistance makes it transmit only an 
inconsiderable fraction of the current when it short 
circuits the entire apparatus by being placed di¬ 
rectly between the terminals or the two poles of the 
battery-. 

The Electrodynamometer. This is an instru¬ 
ment for measuring electric currents by the repul¬ 
sion that exists between currents of electricity 
passing in an opposite direction through two parallel 
wires or parallel parts of the same yvire. The form 
invented bv Siemens consists of a vertical coil of 
heavy insulated yviro 11'. and a single U-shaped 
piece of yvire ?/*', suspended over this by a spiral 
spring with a knob, #. at the top, by which the 
wire loop can be turned in either direction later¬ 
ally. And this knob turns an indicator z over a 
graduated scale S . The yvire v J also carries an 
indicator /, which passes over the scale S. The 
current enters the mil at a binding-post. K. and leaves the cou 
where the other end of the wire dips into a vessel of mercury. It then 


Xz 


-S' 


; W z' 


Fig. 153- — Siemens' 

dcclrodyiuimonieler. 


enters the single loop vf . and leaves that at another vessel of mercury , 
from which again it passes by a short, yvire to another bmdmg-pos 
where it leaves the meter. The adjustment of the different p s 
that when no current is passing, both indicators point to t a <• 

on the wale. When the current is turned on, the suspend^ * J 

is to be turned 


such 

mark 


u ' is repelled and tends to Ik* rotated and the knob * is to be ‘ 
■ufficiitntly to make the act ion of the spiral spring keep the single I 


(C) Jeff Behary 2019 


117 














IKS MRDICAL klk< tricity and kontukn mays 

ir» in its original position and its indicators' at xcro. The extent to which 
the knob s must In? turned is proportional to the square! of the current 
strength. The scale may be marked in amperes after its degree of 
sensitiveness has boon tested by the manufacturers; or it may Ik- marked 
in degrees of a circle, and each reading will then requin- a calculation 
based upon the strength of current which lma been found to be indicated 
by n deviation of one degree. The electrodynamometer is intended 
for the measurement of heavy currents used in electric lighting, but is 
less desirable in almost every way than the d’Arsonval amperemeter. 

THE MEASUREMENT OF ELECTROMOTIVE FORCE 

Quadrant Electrometer. The electromotive force of a single cell 
of a batten* or generator of any kind may be found by means of a 
quadrant electrometer, which is an instrument dependent upon the 
attraction and repulsion of two charged bodies: attraction when the 
charges arc opposite, and repulsion when they are similar. A metallic 
disk is cut into four sections by two diameters at right angles to each 
other, and those sections are fastened on insulated glass supports so 
that they are all in the same plane, but are slightly separated from each 
other. Each quadrant is connected with the one directly opposite by 
a conducting wire. A flat aluminum needle is suspended over these 
quadrants by a fine metal wire from the inner coat of an inverted Leyden 
jar. The outer coat of the Leyden jar is grounded, while a conducting 
rial makes it practicable to connect the inner coat with a source of 
electromotive force. The needle is to be adjusted so that when the 
needle and all the quadrants are in the same electric state, the needle 
is at rest above ami parallel to one of the diametric slits between the 
quadrants. When the needle and one pair of quadrants are similarly 
charged and the other pair of quadrants are oppositely charged, the 
needle deviates from its original position. Eaeh end of the needle 
turns away from the quadrant which is similarly charged and toward 
the quadrant which is oppositely charged. It takes a certain amount 
of force to twist the wire by which the needle is suspended, and the 
extent to which the needle deviates is proportional to the electro¬ 
motive force. The deviation is so slight that it is best observed by the 
reflection from a tiny concave mirror fastened to the needle and focusing 
the light from a lamp upon a screen about a vard away. One pile of 
the standard battery is connected with one pair of these quadrants and 
with the.internal coat of the Leyden jar. The other pile of the standard 
battery is connected with the other pair of quadrants, which must be kept 
insulated. A careful note is made of the degree of deflection produced: 
and then the effect of the unknown batten* is tried. The electromotive 
force is proportional to the degree of deflection. The instrument may 
1 m- graduated in.volts by the manufacturer or he may furnish a “eon- 
stant from which the electromotive force indicated by any degree of 
deflection may he calculated. E d X constant (d being the number 
of degrees in the observed angle of deflection, the ctmsfoul being the 
number of volts indicated by one degree of deflection and E the elec¬ 
tromotive force of the cell). 

The Equal Deflection Method. By this method we note the 
deflection in a milliamperemcter produced by a standard cell of known 
electromotive force through a certain resistance, and then substitute 
for the standard cell the battery or other generator whose electromotive 
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fom- is to be measured. The resistance is „ow varied until the milli 

^c7^&r,T"' dcHe, ' ii . . “»• 

I. K'ropn-sents tin* known electromotive force of the standard cell 
and H the resistance used in the first observation, and E* the elect hk 
motive force to lx* measure,1. and IV the resistance found to be renu n-d 
the second observation to make the milliamperemeter show the same 

degree ,»f deflection; then F? = E' volts. 


It mnv lx* necessary to use a shunt, S», with the milUamporcmeter 
when testing the electromotive force of a large batten-, and then the 
equation would read: 


T? 


E' 



t S= 
S- 

it' 


Usually, the adjustable resistances introduced in the external circuit 
arc so large that it is not necessary to take the internal resistance of 
the battery into account. Or. if it is considered, it will only be neces¬ 
sary to roughly estimate it. It is necessary to know the resistance of 
the galvanometer and of the shunt if one is used. The conducting cords 
are supposed to be short and of ample size, so that their resistance is so 
small as not to affect the result. The resistance R' is made up practi¬ 
cally of the resistance of the galvanometer and the variable resistance 
in the resistance box. These standard resistances are explained in 
detail under the heading of Wheatstone’s Bridge. They form a necessary 
part of any outfit for accurate electric testing. They are coils of wire 
of various resistances which can lx* connected by the introduction of 
contact plugs or by a sliding contact so as to make readily available 
resistances from the very smallest to the largest. The various types 
of rheostat do not give a wide enough range or sufficient accuracy for 
this work. 

The Equal Resistance Method.- The standard cell nrst con¬ 
nected with a fixed resistance and a milliampcreinetcr, and the strengt 
of the current in inilliampcres C' is noted. Then the generator 
electromotive force is to be measured is substituted for the >tam a 
cell, and the number of milliampercs < • is noted. 1 he elr» tromotrv e 
force of the two generators is directly proportional to the curre 

C? 

in milliamperes: and 1-7=1*/ 

A slight correction may have to be made for the intemalresistances 
of the two batteries, but this is not necessary if the extenia — 

(in the resistance box and galvanometer* is comparnm* ' * r ' (lu , rator 

Lumsden’s Method— The standard cell E an«. in & ^ 

F? whose electromotive force is to be measurrd:'r<^p anornia ] 
distance apart, 
series. The 
and again the 
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considered. Resistances are placed in the other conducting path 
between the two batteries. One of them, R\ is between the standard 
battery and the |>omt where the cross wire leaves the main wire. This 
has a fixed standard resistance so large in comparison with the internal 
resistances of the batteries that the latter may be disregarded. The 
other resistance R* between the generator whose electromotive force 
is to be measured and the attachment of the cross wire is obtained from 
a resistance box by means of which any required resistance, large or 
small, may l»c employed. The resistance U* is varied until the gal¬ 
vanometer, G, indicates that no current passes through the cross wire 

R 1 

A-R. The electromotive force of the generator E* is then E*=E' 




6 




,W«r 


—-WWAVU/.WV-^ 


The reason for this is found in the fact that the influence of the 
electromotive force YJ tends to send a current through the main circuit 
in the direction of the large arrows, and through the derived circuit 

A-R, and its galvanometer in the 

< a - direction of the small arrows y, y. 

iNl/y N The electromotive force, E 3 , sends a 

^ current in the same direction through 
the main circuit, but in the con¬ 
trary direction indicated by the small 
arrows xx, through the derived cir¬ 
cuit. The tendency on the part of 
the stronger battery to produce a 
stronger current through the wire 
A-B and hence to produce a deflec¬ 
tion of the galvanometer is offset by 
varying the resistance K 2 . This 
resistance affects the current from 
both electromotive forces in the main wire, but only that from the 
electromotive force E 3 in the derived circuit A-B. The electromotive 
forces E' and E? are found to be inversely proportional to the resistances 
R and R* required to produce absence of current in the derived circuit 
and its galvanometer. All electric measurements are most accurate 
within certain limits, which depend on different conditions. The most 
accurate results by this method of measuring electromotive force arc 
obtained with large resistances, but within the following limits. The 
resistance used with the weaker battery should be as high as it can 
be ami still have a change of 1 ohm from its correct value produce 
a readable deflection of the galvanometer. The resistance used with 
the stronger battery should not be so great that— 


Fig. 154.—l.umsdon's method of 
measuring for the electromotive force of 
a batterv. 


( l + §) + Rj) exceed* |g. 

In the last fraction c is the figure of merit of the galvanometer, or the 
resistance through which an electromotive force of a Daniell cell (or 
practical!} 1.10 volts) will produce a deflection of one degree; and 
E is the voltage of the stronger battery. 

Law’s Method of Condenser Discharges. The amount of elec- 
tncit} with which a condenser of a certain eapacitv can be charged 
vanes directly with the electromotive power. Fig. 155 shows the general 
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ST«h"|» the shunt may i». 'JKSS 
resistance varying from a small to a very lari amount Tl'l ,?? Cr a 
i„ the shunt is S ohms. L) is the battery and K the key by whi^the 
circuit is eh .s<Hi or opened. Two olwervut ions are nquinxl. in the 
fu >t the smallci battery L (volts) is used. and the galvanometer is not 
shunted. On pressing the key the condenser quicklv becomes charged 
and on releasing the key the condenser immediately becomes discharged. 
The latter effect produces a momentary current and a readable deflec¬ 
tion of the galvanometer. In t he second observation the larger battery 
E : (volts) is used, and the resistance of the shunt S is varied until the 
condenser discharge produces the same deflection of the galvanometer 
as in the first observation. The resistance then employed in the shunt 

may be designated as S 5 (ohms). Then, E 2 E' -- *. ; S . 

If the weaker generator is a standard cell with a known electromotive 
force, and the joint resistance in the galvanometer and its shunt is so 
large that the internal resistances of either battery need not be taken 


Fig. 155.—Measuring electromotive force by condenser discharger*. 

into account, then the electromotive force of the stronger batteiy is 
equal to that of the smaller batter)' multiplied by the multiplying po 

° f t SMS2S. force to be tested is smeller th*> th^of tbe 
Standard cell, the unknown electromotive force would be testcii 
without shunting the galvanometer. And then 1oflection. The 
be substituted and so shunted as to produce u dividing 

small unknown electromotive force woulc H M j , multiplving 
the number of volts produced by the standard cell b) the mult* . 

Power of the shunt employed with the latter. t whh cach G f the 

If it proves necessary or desirable t _ • . two „ ene rators are 

two generators, then the electromotive l> * , (he individual shunts 

directly proportional to the multiplying p< 

used with them. . . ^ .-Up shunts only in a sche- 

The diagram (Fig. loo) shows these usct ] to furnish the 

rnatic way. In reality a resistance > ■ measurements, 
wide range of resistances required «> ' possesses of storing up 

The well-known property wh.ch a condenser^^ ^ method accu- 

large quantities of electricity rem < • l m: dl that a continuous cum 
rately to measure ciectromowe fore w0ul j n0 t produce a mes* 
through the same sensitive gal' »u 
able deflection. 
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ELECTRIC RESISTANCES AND MEASUREMENTS 
ELECTRIC MEASUREMENTS 

General Considerations. -Source* of electricity are really mean- 
bv which an electromotive force is produced, or a difference in potential w 
created between two points. This is known also as the tmxum of the 
current and is expressed in volts. It produces a flow of electricity 
through any conductor uniting the two points. 1 he current has a 
tendency to establish a neutral condition by equalizing tin? electnc 
state of the two points, and is analogous to the. flow of water from a 
higher to a lower level. The amount of electricity transferred in a 
second is the strength of the current, is called its intensity, and is 
expressed in amperes. The rate of flow or the intensity of the current is 
determined by two factors—the tension of the current and the resistance 
of the conductor. It is directly proportional to the tension or voltage, 
so that if the voltage is twice as great, twice as many amperes of current 
will flow through the same resistance. It is inversely proportional 
to the resistance, so that if the resistance is twice as great, the same 
number of volts will cause only half the number of amperes to flow. 
All substances will transmit electricity, but some do so with so little 
resistance that they are called conductors, and are used for the purpose 
of transmitting electricity. Other substances are poor conductors. 
Still others are such poor conductors of electricity that they are called 
non-conductors, and are used as a means of insulating bodies which are 
charged with electricity or which arc conducting an electric current. 

In the case of a very good conductor, like copper wire, there is, 
nevertheless, a certain amount of resistance, and a certain proportion of 
the current seeking to pass through it is changed into heat by an effect 
analogous to that of mechanic friction. This resistance increases in 
proportion to the length of the wire and in proportion to its fineness. 
A fine wire presents a greater resistance than a coarse wire. A pound of 
copper in the form of a short bar may present very little resistance, while 
the same amount of copper drawn out into a long fine wire will present 
great resistance. The conductivity of any particular metal is always 
the same under similar circumstances, and is in inverse proportion to 
its resistance. 1 he greater the conductivity of a metal the less resist¬ 
ance will be offered by a given length and thickness. The conduc¬ 
tivity of different metals—and these are mentioned because they are 
* e . best conductors is found by measuring the current in amperes 
v\ n< h will pass through a standard length and thickness of a metal 
\\lien connected with a source of the same potential that was employed 
m measuring the conductivity of the metal whieh is taken as a standard. 

n o irn as an absolute standard of electric resistance is the resistance 
a a temperature of .12° F. of a column of merrurv one square millimeter 

, S'TTT 106,3 cm - lon S- The coulomb as an absolute 
standard of electric quantity is the quantity which when passed through 

.il«r o L " 0f ^ lv0r "«> ••*>*■-1.118 milligrams of metallic 

or intjMi 4 c P° 8,te d. 1 ampere as an absolute unit of current flow 
CUm>n - ° f °" e ^ulomb per second. Thevolt isnot an 
D.mivc f.Iree thSE^n Umt uf Potential or tension; it is an olectre- 
•i r< r U ‘ " 11 caus< *. a current of one ampere to flow through 

?o^SX„t of ,.SS e v„1 h J n - A u “ feU «“ » •>" ..So 
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Ohm's law is of fundamental importance: 


C - 


K • 


or E — CR; or R — 


It means that the intensity of the current in amperes Is equal to the 
electromotive force in volts, divided by the resistance in ohms. One 
or two examples mnv Ik* given. 

If the electromotive force is 110 volts and the resistance 10 ohms, 
the current strength will l>c 11 amperes: 


C - 


c - 


— 11 amperes. 


If the resistance is 1 ohm and the intensity or strength of current 
flow is 10 amperes, the potential or tension is 10 volts: 

E - CR; E - 10 X 1 - 10 volts. 

If the intensity or rate of current flow is 15 milliamporos T ^„ of 
an ampere, or 0.015 ampere, and the electromotive force, or tension, or 
potential is 7 volts, then the resistance is: 


R - 


R - 


0.015 


— 4GG.6G6 ohms. 


Values of R, K, and C, about like those in the hist example, are 
found in the application of the voltaic current to the human body. 
The values in the first example, 110 volts, etc., arc like those sometimes 
found in x-ray work; and those in the second example. 10 volts, 10 
amperes, and 1 ohm, are like those occurring in the use of the galvano- 
cautery. 

These relations are universally true, although either E or R may be 
a composite instead of a simple quantity. The measurement of electric 
quantities, strength of current, potential, or resistance almost invariablv 
depends upon the application of this law; and the construction of all 
electric apparatus is guided by it. # ... 

The voltameter Is an instrument by which the quantity oi elec¬ 
tricity which has flowed in a given time is measured bv the increase in 
weight of a silver plate from the deposit of metallic silver upon it. 
This instrument is really a measurer of coulombs, because the num >cr 
of grains of silver deposited is the same for the same number of cou¬ 
lombs whether the current is at the rate of 1 coulomb per second or 
coulomb per minute; that is, 1 ampere, or jfo ampere. 

One coulomb liberates 12 cc. of hydrogen gas. A water voltamete 
may be graduated in cubic centimeters, or directly in coulombs. 

The watt is a unit of electric power and is the power exerted > * 
current of 1 ampere wit h a pressure of 1 volt- A 4$ kilowatt tra J 1 ^ Ior, " 1 ' 
i» one actuated bv a current of 4500 watts, and this may mean ' 

®nd 45 amperes; or any numbers the product of which will be 

The wattmeter is designed to measure the power consumed in to.' 
apparatus through which an electric current, especially an alternating 
current, is passing. In the case of a direct and uninterrupted curren 
of known and constant voltage and amperage passing through an 
13 
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apparatus of known and constant resistance, no separate wattmeter is 
required. The number of volts multiplied by the number of amrarea 
giv.-s the number of watts. But with an alternating current or with a 
direct current which is interrupted, an by a W ehnrlt interrupter,. in 
such a way that it is difficult to say during just what part of each period 
the current is flowing and work is being performed, a wattmeter serves 
to measure this power. 

The principle of the wattmeter is similar to that of the elcctro- 
dynamometer (p. 187). One wire coil in the wattmeter is of high 
resistance, and u connected in shunt to the apparatus, while another 
separate coil of wire is connected in series with the apparatus. .One of 
these coils is fixed in position, while the other is suspended in such 
a way that its turns are normally parallel with those of the fixed coil. 
The flow of the current- causes a repulsion 1 vet ween these two coils, and 
the knob at the top of the suspension cord is turned until the coils are 
brought to a state of parallelism. The dial upon which the knob is 
turned may be graduated in watts. The current in the high resistance 
coil is proportional to the difference in voltage at its two extremities, 
and the amount of torque or torsion of the suspension cord required to 
overcome the repulsion between the two currents is proportional to 
the product of the two currents. The torsion is, therefore, proportional 
to the voltage multiplied by the current passing through the apparatus 
to be tested. 

The galvanometer is an instrument depending upon the deviation 
of a magnetic needle or of a freely suspended active coil under the 
directive influence of a current of electricity and a fixed permanent 
magnet. The graduations upon the dial indicate the position of the 
needle when there is a current streugth of such and such numbers of 
amperes, as determined by direct or indirect comparison with a voltam¬ 
eter. The galvanometer is a measurer of amperes. The current 
strength or the number of coulomlis jn*r second has everything to do 
with the figures which it indicates. One coulomb per minute flowing 
for five minutes will not give at all the same deviation of the needle as 
1 coulomb per second flowing for five seconds. The first strength of 
current would lie indicated as ampere, and the second as 1 ampere. 
In fact, the instrument is usually called an amperemeter or a milli- 
amperemeter. according to whether its graduations indicate amperes 
or thousandth parts of an ampere. 

The voltmeter is similar in construction to a galvanometer, but has 
a great many turns of fine wire, and thus presents in itself a great resist¬ 
ance to the passage of an electric current. The needle swings over a 
di:d the graduations on which indicate volts. These figures may be 
obtained in two different ways: one is by the use of a standard source 
of electromotive force, such as the Clark voltaic cell, which is known to 
give just exactly 1.434 volts. The other method is by using a gal¬ 
vanometer in circuit with the voltmeter. The resistance of both 
instruments must be found either by test or by calculation (the resist¬ 
ance of so many feet of copper win- of such a size). If the galvanometer 
shows that a current of 10 amperes is flowing and the resistance is known 
to be 11 ohms, then there is a tension of 110 volts, and the place on the 
dial of the voltmeter to which the needle has deviated would bo marked 
110 volts. A voltmeter is.Usually placed not in series with the other 
apparatus or with the patient, but is connected directly with the two 
terminals from which the current is distributed. The amount ul 
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deviation of its needle indicates the potential in volts. The needle 
really deviates according to the strength of the current or the number 
of amperes passing through the uniform resistance of the largo number 
of turns of wire in the voltmeter, and, according to Ohm's law. the num¬ 
ber of amperes must be directly proportional to the number of volts 
when the resistance is uniform. If the voltage is uniform, as in the 
case of the 110-volt electric-lighting current, there is no need to have 
a voltmeter: an amperemeter is required to show the strength of the 
current, and indirectly the resistance in the circuit. If the voltage 
and the resistance are both uniform and are known, neither voltmeter 
nor amperemeter is required; the current strength is uniform, and can Ik* 
Calculated from the other two factors. If the voltage is variable but 
the resistance uniform, a single instrument, the regular amperemeter 
will act also as a voltmeter. Two sets of figures would appear upon 
the dial, the outer set indicating volts and the inner set amperes. Such 
a meter would give a correct reading in amperes in anv circuit, but its 
reading in volts would be correct only in a circuit having exactly the 
same resistance as the one for which it was originally tested and grad¬ 
uated. A separate voltmeter having in itself a large resistance may be 
placed between the terminals leading to any circuit, ami will give correct 
readings. It is almost indispensable when the current is derived from 
a variable source of electromotive force, and when the resistance in the 
circuit is also variable. 

Dynamic elect ricity or electricity in the form of a current, as derived 
directly from a voltaic battery, a storage battery, or a dynamo, will 
follow two or more conducting paths between the terminals of the 
battery in inverse proportion to the resistance in the different paths. 
Thus, if there is a battery of storage-cells with an electromotive force of 
30 volts and two separate lines of wire and apparatus connected with 
its terminals: if the two circuits have the same resistance, the same 
strength of current will flow through each, while if one has a hundred 
times the resistance of the other, only one one-hundredth as much cur¬ 
rent will pass through it as through the circuit with less resistance. This 
rule about the relative strength of current carried by branching circuits 
is perfectly simple and straightforward. It forms the basis for the 
employment of the Wheatstone bridge in measuring the resistance of a 
conductor. 

The Tl'/ica/sfone bridge is an arrangement of conducting wires, 
resistance coils, and a galvanometer through which a current of elec¬ 
tricity is sent from a suitable battery. The current may follow two 
paths, in one of which different carefully tested resistances arc intro¬ 
duced, and in the other is introduced the resistance which is to be meas¬ 
ured. The word bridge has reference to the position of the galvanometer 
in relation with these two circuits. The galvanometer is insert«*d in a 
line which bridges across between the two •circuits, and a current flows 
through it from the circuit in which there is the least tension.^ "e 
tnight use the face of a clock as a diagram to illustrate the principleot 
the Wheatstone bridge. Twelve o'clock would indicate the point 
which the positive wire from the battery is connected with the wire cir¬ 
cuit, and 6 o'clock the connection with the negative wire. The current 
passes lwtween these points along two different paths: down along the 
right-hand margin and down along the left-hand margin of t be dial. At the 
center of the clock face is the galvanometer, whose wires pass from 
the 3 to the 9 o'clock mark. When the conditions are the same at these 
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two mark*, no current passes through the galvanometer, hut when 
there is a stronger current in consequence of a greater potential at 3 
than at 0. the galvanometer will show that a current is passing through 
it from the 3 to the 11 o'clock mark. The resistance to be measured is 
introduce! at 1 o’clock, and the different standard resistances are 
introduced at 11 o'clock. The latter resistances are increased or 
diminished until they are equal to the resistance to he measured, just 
as standard weights an? used to weigh an object. Equality between 
the two resistances is indicated when no current passes through the 
galvanometer. 

Another method of measuring an unknown resistance is by the use 
of a voltmeter and an amperemeter, as already indicated at p. 103. 
The resistance in ohms is equal to the voltage divided by the amperage. 

The Potentiometer.—The same balancing of electromotive force 
acting in opposite directions upon a galvanometer forms the basis of 
the potentiometer. This is an instrument for measuring electromotive 
force not based upon the strength of current which it will send through 
a known resistance, ns in the case of the voltmeter, but by opposing it 
to known standard electroinotive forces until the absence of a current 
through the galvanometer indicates equality between the two electro¬ 
motive forces. 

A Clark’s cell is a usual standard for measurements of electromotive 
force. 

The current strength or number of amperes produced by a voltaic 
batten* is equal to the electromotive force of the batten divided by 
the entire resistance in the circuit. This resistance is made up of the 
internal resistance in the battery itself and the external resistance found 
in every part of the circuit, from one terminal of the batten* to the other, 
including conducting cords, measuring and regulating apparatus, and 
the patient’s body in electrotherapy. 

The internal resistance is very important in the case of a voltaic or 
a storage battery. Quite a little calculation is sometimes necessary to 
decide how to set up a battery of either of these types so as to produce 
the greatest number of amperes of current. Setting up those cells in 
series, positive terminal of one connected with the negative of the next, 
multiplies the electromotive force of each cell by the number of cells, 
but it also multiplies the intermd resistance of one cell by the number 
of cells. Setting them up in parallel, the positive terminals of all the 
cells united to one common conducting cord and the negatives all united 
to the other divides the internal resistance of one roll by the number of 
cells, but leaves the electromotive force of the battery equal only to 
that of a single cell. Connection in parallel series multiplies the elec¬ 
tromotive force and the internal resistance of one cell by the number of 
cells in eaeh scri«»s, but modifies the result by also dividing the internal 
resistance by the number of parallel series. When the external resist¬ 
ance is very great, as in the case of the human body, the greatest 
strength of current is produced by setting up the battery in series. The 
electromotive force is increased in proportion to the number of cells, 
while the additional internal resistance may perhaps add only 1 or 2 
per cent, to the total resistance. The current strength in amperes is 
then almost exactly proportional to the number of cells in the series. 

In other cases, ns for most cautery purposes, it is desired to send a 
large number of amperes through a small external resistance, and here 
tin* additional electromotive force of a series battery would be offset 
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by its increase*! internal resistance. An increased current would lie ol>- 
tained by parallel connection, diminishing the internal resistance: and 
in this particular case the total resistance is almost in inverse proportion 
to the number of cells, while the electromotive force remains unchanged 
For diagnostic illumination and running motors for different apparatus 
and for electrolysis and for some cautery purposes the combined parallel 
series connection is the best. 

The general law governing the arrangement of a voltaic or a storage 
battery is that the greatest current is obtained when the conditions are 
such that the internal and external resistances are equal. 

In the case of a dynamo, the electromotive force is usually so great 
in proportion to the internal resistance that very often the only electrt>- 
raotive force to be considered is the voltage at the two terminals of the 
dynamo, and the only resistance to be considered is that in the external 
circuit. 

Rheostat.—The regulation of the current from a voltaic battery for 
therapeutic application may often be accomplished by selecting the 
proper number and arrangement of cells employed, but a rheostat or 
adjustable resistance is an invaluable addition. It is often necessary 
to use heavy currents which are free from any discomfort when turned 
on and off very gradually, but which produce disagreeable shocks if 
suddenly increased or diminished. A suitable rheostat enables one to 
change the strength of the current more gradually than any cell selector. 
The employment of the powerful and sometimes even dangerous current 
from a dynamo requires the use of a rheostat or of a volt controller to 
reduce the amperage or the voltage of the current before it can be applied 
to the human body at all. Here the rheostat is used not only to turn 
the current on anil off gradually, hut :Uso to limit the amount which 
can reach the patient. There is no convenient means of regulating 
the power of the dynamo to the requirements of each therapeutic 
application, and so different instruments are employed to modify the 
current before it reaches the patient. 

The principle of the rheostat is exceedingly simple. The wire leading 
to the patient is cut, and between the two out ends is fastened a variable 
resistance. This may consist of a vessel of water into which dip two 
wedge-shaped pieces of carbon or some other conductor. 1 he carbons 
are connected with the two cut ends of the wire, and the current encoun¬ 
ters a greater resistance when they dip slightly into the liquid, and a 
smaller resistance when the surface of contact is increased by dipping 
the triangular carbons deep into the liquid. Other rheostats consist of 
strips of graphite inlaid in hard rubber, a sliding contact determining 
the length of graphite through which the current must pass. Others 
are made of coils of wire or metal ribbons of a material like iron or 
German silver, long and thin enough to present the requisite amoun 
of resistance. The length of resisting medium through which the current 
must pass is regulated by means of a sliding contact. Still another 
rheostat depends upon the fact that a change in the conductivity o 
carbon takes place under varying degrees of pressure. 
thumb-screw’ in one direction or the other increases or diminishes t a 
resistance. 

The liquid, the carhon compression, and the graphite rheostats arc 
seldom used except for lighter electrothernpeutic currents, sum me 
wire and the ribbon rheostats are necessary for the heavier currents 
required to operate motors and x-ray coils. A simple ami effect i\ o 
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rheostat is fomicH bv one or more incandescent electric lumps arranged 
in series so that the*lamp and the elcctrothcrupcutic apparatus form a 
single continuous circuit. No matter how little resistance there may 
be in the rest of the circuit, a 16-candle-power lamp limits the strength 
of the current to about J ampere. 

A rheostat may consist of one or more incandescent electric lamps 
arranged in series, so that the Lam[>s and thcdcctrothcrapeutic apparatus 
form a single continuous circuit. A series of lamps will limit the 
current to any small fraction of an ampere that may be desired, while 
a number of lamps arranged in parallel will permit the passage of as 
groat a number of amperes as may be desired, for instance, for charging 
a storage batten’. 

The amount of current which will pass through a series of resistances 
is equal to the electromotive force divided by the sum of all the resist¬ 
ances. When, however, these resistances are arranged so as to form 
parallel paths for the current, the conditions arc practically reversed. 
The amount of current which will pass is equal to the sum of the currents 
which the different paths would transmit separately; so that in the case 
of the 110-volt electric-lighting current which is supplied by a constant 
potential dynamo, a series of 20 16-candle-power lamps will transmit 
a current of about ampere; while the same 20 lamps arranged in 
parallel would transmit about 10 amperes. 

Very great resistances which are easily varied may he obtained by 
drawing several parallel lines with India ink upon strong drawing paper. 
These are close together, but of decreasing length. A metal clamp 
touches all the lines at one end. and a metal contact may touch from one 
to all of these lines according to where it is applied. Resistances varying 
from 0.01 to 20,000. meg-ohms are obtained in this way. The current 
transmitted varies from 0.4 ma. downward. 1 

The volt controller or reducer of potential depends on an entirely 
different principle. The electric current flows through a circuit from a 
region of high potential to one of low potential, very much as water 
flows through a tube from a high to a low level. If the electric circuit 
is made up of a single long wire having a uniform resistance throughout, 
there will be a uniform fall in pressure all along the line. If the differ¬ 
ence in level between two points along the line is a certain fraction of the 
difference in level between the ends of the line, the difference in pressure 
between these two points will be the same fraction of the difference in 
pressure between the ends of the line. For example, if the difference 
in potential between the two poles of the dynamo is 110 volts, the differ¬ 
ence in potential between one |M>le of the dynamo and a point half-way 
along the resistance will lx? only 55 volts. This means that a voltmeter 
connected with one pole of the dynamo and a point half-way along the 
external resistance would register a tension of 55 volts. An apparatus 
connected with these two points would receive a current the strength of 
which would be found by dividing 55 volts by the resistance of the 
apparatus in accordance with Ohm’s law. The same 55 volts potential 
can be obtained by making the connection with two points anywhere 
along the main line, providing that half the resistance in the mam line 
is included between these two points. Any fraction of tin- original 
110 volts may be obtained by connecting the apparatus al [aunts along 
the main line which include between them the required fraction of the 
resistance in the main line. The volt controller Is an apparatus for 
• F. A. Au*t, Pliys. Zcilschr., 12, 15)11, 752. 
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regulating the voltage supplied to n medical apparatus by connecting 
it with points along the main line between which a variable portion of 
the resistance in the main line may l*e included. The resistance in the 
main line consists chiefly of a resistance coil in the volt controller itself 
and the contacts are made by moving a contact spring along over the 
different, turns of wire. If both terminals of the medical apparatus are 
in contact with the same turn of wire in the volt controller, there will 
be no difference in potential, the voltage in the therapeutic apparatus 
will be zero, and no current will flow through it. Moving the contact 
to different points so as to embrace more and more of the resistance 
in the main line, the potential supplied to the medical apparatus may 
be varied from 1 up to 110 volts (Kig. 150). 

A shunt circuit has many important applications in electrothcra- 
{K-utics besides that of a volt controller. It is a conducting circuit 
joining two points in a conductor through which a portion of the current 
may pass. The intensity or amperage of the current through the two 
conducting paths is in inverse proportion to the resistances in the two. 
If one has a hundred times the resistance of the other, only one one- 
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other parallel path, with less resistance. The tension or voltage a 
two points of junction Is the same for both circuits, and the t> ring 
of the current in each is absolutely regulated by the resist am f • - . 

Another important application of the shunt is in connc< 10 
the .. ... The heftvv currents used for x-ray 
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additional strengths of current. In fact, an instrument of thin kind 
b *o delicate in construe!ion and so sensitive to the directive influence 
of the current that it is fitted to transmit milliamperes or thousandths 
of an ampere rather than whole amperes. To fit it for the measure¬ 
ment of currents varying from 1 to 50 amperes, the amperemeter Is 
placed m shunt. A metal strip passes directly from one binding-post 
of the amperemeter to the other, and a very large portion of the current 
passes through this, while a very small portion passes through the 
winding of the amperemeter. The exact fractions of the current passing 
by these two different paths between the positive and negative binding- 
posts arc determined by the very small amount of resistance in the 
metal strip and the very large amount of resistance in the many turns 
of fine wire m the winding of the galvanometer. 

Another type of amperemeter for heavy currents has only a very 
few turns, or possibly a single turn, or even a straight bar in relation 
with a movable magnetic needle. It is for currents of such great amper¬ 
age that it is not necessary to multiply their directive influence, as in 
the ordinary galvanometer. These are not, however, the currents 
employee 1 in electrotherapeutics, but those employed in the transmission 
of power, hundreds or even thousands of horse-power. 

The voltage and amperage of electricity from different sources and 
as used for different purposes, differs very widely. A single voltaic 
cell lias an electromotive force of about H volts.' differing somewhat 
according to the electrodes and electrolyte employed in its construction 
The amperage of the current from a single voltaic cell varies from a 
maximum of about 30 amperes on short-circuit to a minimum when 
there is very great resistance in the external circuit. A battery or any 
other soipce of electric eurrent is said to be short-circuited when the 
two terminals are united by a short length of a good conductor; in other 
words, when the external circuit has practically no resistance. Under 
these circumstances the number of amperes of current will be found to 
van- decidedly with the size and character of the cell. Theoretically, 
the amperage in this case would be found by dividing the electromotive 
force in volts by the internal resistance in ohms. The result will be 
trom a small fraction of an ampere to 20 or 30 amperes, according to the 
type and sire of the different voltaic cells in ordinary use. The larger 
tin* surface of zinc exposed to contact with the electrolyte, the less the 
internal resistance, and consequently the greater the current strength. 

\\ hen the current from a single voltaic coll is applied to the human 
, on the other hand, the external resistance lwcomes about 1000 
ohms, and is so very.much greater than the internal resistance that it 
lorms the only considerable factor in the calculation of the current 
strength. The current strength will lie about 1.5 m ill in m peres (1A volts 
divided by alx>ut 1000 ohms), and it will not van' appreciably with 
t ic size of the voltaic coll. It would vary. of course, with different 
types of cell with different electromotive forces. A eurrent of this 
'oltage and. amperage can hardly he detected when applied to the 
unbroken skin of the hand; but when applied to more sensitive pans, 
such as the teeth, it is readily perceived, and any stronger current is 
painful. . Such a current produces scarcely a visible spark when the 
contact is made or broken. It may produce electrolysis or ehemic 
decomposition in a solution through which it passes. Tlie same voltage 
applied to a small electric lamp, like that of a cystoseope, will slightly 
heat its filament, and here the size of the voltaic cell will have a great 
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influence upon the strength of the current iind its heating and luminous 
effect- _ The same remarks apply to the effect of a single voltaic cell 
in heating a cautery point. 

For the majority of direct elcctrothrrajteuiic application* an amperage 
of from lit to 15 tnillijun]>ercs of curro-nt is required, anil with the ordi¬ 
nary resistance of the body this implies a tension of 10 or 15 volts. To 

obtain such a current from voltaic colls, several of them—about 10_ 

must be sot up in scries, so as to secure their combined electromotive 
force. The current strength or amperage is approximately multiplied 
by the number of cells; for though their internal resistance is also 
multiplied, the latter resistance is very small as compared with the 
resistance of the human body. A current of this strength produces a 
sensation and other physiologic effects wherever applied. It will 
produce, however, only a very small spark on making or breaking the 
circuit, and for application to the human body large or small cells will 
produce an equal current. The same 10 cells with their 15 volts jioten- 
tial will produce excellent lighting and heating effects; in fact, this 
voltage is more than sufficient for endoscopic lamps and cautery points. 
For cautery purposes especially, the cells should be large, as from 10 to 
20 amperes of current are usually required. Or the series may consist 
of a number of parallel sets of smaller cells. 

The heavier currents for x-ray work may also lie obtained from a voltaic 
batten' or from a storage battery. In either ease the cells an? arranged 
in series to produce a potential of 10 or 12 volts, and the cells should 
either be large enough to yield about 10 amperes, or else two or more 
in parallel will have to take the place of each one in the scries. 

Arc-latiips and cleclric motors may be run by currents from a voltaic 
battery. The lamp requires 50 to 100 volts and 5 to 50 amperes. 
Both this and the electric motor are much more economically and 
conveniently run by a current from a dynamo than from a voltaic 
battery. 

The 110-volt direct current from a dynamo gives one a disagreeable 
shock when any part of the body is introduced into the circuit, for 
instance, by touching the fingers to two bare bind-posts to see whether 
there is any current. It will arc across a considerable fraction of an 
inch at the break, and if it is turned on and off by a key, this should 
have a spring producing a quick break. This is to prevent the for¬ 
mation of an arc, which would occur if the two contact surlaces were 
slowly separated. An arc would melt and ruin the contact surfaces. 
The 110-volt direct current will not spontaneously leap across a space 
of even an eighth of an inch, and any good insulation, such as a a>er 
of gutta-percha an eighth of an inch thick, covered by a braided fa 
of silk or cotton, will prevent the current from escaping trom " n r J*. 
to the other, even if the covered wires arc twisted toget u r. i ^ 
often done for convenience, so as to be handled like a sing e t,,rt • 1 

even single cords of gutta-percha about half an inch in diame t 
made, inclosing both wires. The tact that such an m>u ,lt1 ’ '* , 

eventually become cracked and porous in spots does not im a * 
current will necessarily leap across at such a f* n ot. . | 

covering will suffice as long as the two wires are held at an *PP 
distance from each other, and no good conductor extends ton 
the other. This current may he short-circuited by cutting 
double conducting cord with a penknife. Both insula mg a ; “ 
cut through, and the steel coming in contact with both wires a o 
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full force of the current to pass through the very small resistance of the 
knife-blade. The result is startling, and may 1 h* disastrous. An 
excessively strong current passes across this small space, anil tremen¬ 
dous heat is generated, burning a piece out of the knife-blade, not 
merely fusing, but vaporising, tin- steel. The wires at this point are 
destroyed in the same way, and the safety fuses all along the line are 
burned out. This brings the flow of electricity to an end, and saves the 
house from being set on fire. The wires throughout the house would get so 
hot from the passage of a short-circuited 11 (>-volt current that in a few 
minutes they would set fire to the woodwork. The same undesirable 
experiment may be made by holding a knife or a key against any exposed 
parts of the two wires, or the metal parts of a motor, or a switch, or the 
terminals of a coil. The same thing may happen from one of the wires 
becoming loosened in some way, and its bare end coming in contact 
with the bare end of the other wire, or with some metallic part of the 
apparatus connected with the other wire. About almost every electric 
apparatus to be run by the 110-volt current there are portions exposed 
to the possibility of short-circuit. Such |>ortions, switches especially 
should be separated from any inflammable structure by a marble or 
slate base. Do not bring any metallic object near any exposed part 
of the wire or apparatus, and in making the necessary adjustment of 
switches and rheostats touch only the insulated handle provided for 
that purpose. 

A current of this voltage will pass across a considerable space if the 
contact is once made, and there is so little resistance in the circuit as 
to penmt the flow of a large number of amperes, and the contact is 
slowly broken. This is the principle upon which an electric are is 
produced. The same voltage is not apt to cross even a small space 
ls-fore the contact is made, and a very slight imperfection in the contact 
may prevent the current from passing. There arc two reasons, there- 
fore, tor having the wires soldered together at every permanent joint 
all along the line. An incomplete connection might either prevent 
the current from passing or the wires might separate during the flow of 
™ C rpL ITe, . 1 V an< ^ resulting arc set fire to woodwork or gas. 

The wiring for an installation using the 110-volt direct current should 
comply with the regulations of the U. S. National Board of Fire I nder- 
writ»-rs m order to be safe from risk of fire, and it then does not add 
an\ thing to the cost of fire insurance. In many places it is a criminal 
offense to turn on the current at all until the wiring has been inspected 
and found to comply with these regulations. A pair of No. 1-1 copper 
"lies arc suitable for one to eight incandescent lamps. An x-ray 
apparatus should always have its own pair of wires leading from the 
main*, anil not tapped for lamps or any other apparatus. They should 
be a pair of No. 10 wires. This is also the proper size for the imwerful 
arc-lights employed for phototherapy. 

Electric-light and Power Service. -The commercial arrangement 
or generating direct current for electric-light ami power sendee in 
cities ls usually aa follows: Two 110-volt dynamos arc connected in 
series, this gives a thm*-wire distribution sendee. The middle wire 
is called the neutral one. If the house is to lx* supplied with 110 volts, 
then the three wires are brought into the basement and connected with 
the meter. In order to obtain a 110-volt current, connections are made 
with the neutral and one outside wire. If a 220-volt current is desired, 
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thrn connection* tire made with two outside wires. The size of the 
distributing wires is regulated by the rule of the Fire Underwriter* 

In having a plnee wired, it in always well to have the contra, tor 
use a sue or two larger than the Fire Underwriters' rules call for so 
that m case more current is desired, it can lx? safely taken from the 
original installation^ 1 ho extra cost does not amount to murh. 

In having electric service put in, it is always well to see that the 
cut-out blocks and fuses are put in a convenient place, »o that in case 
of an accident a fuse can be easily replaced. As a rule, contractors do 
not figure on putting in a main switch, but it is advisable to have this 
done, ami also to have it placed in circuit before the current enters the 
meter. The particular advantage of this is that in case you go awav 
for any length of time, the current is absolutely shut off from the meter 
and the rest of the house. As long as the meter is connected with the 
service, it is consuming a small amount of current; this usually amounts 
to about 30 to 40 cents a month. Another advantage of the switch is 
that if you wish to make any changes, you can open this main line 
switch, being absolutely certain of not being injured by an accidental 
short-circuit. 

A "flush receptacle’ should lie used for a Cooper Hewitt lamp or 
for a negative examining box with several incandescent lamps. A 
fused knife switch on a slate base is the proper thing for the x-ray 
connection or for a large arc-lamp. The ordinary key receptacle for 
a single incandescent lamp may be used for small motors and for cabinets 
for voltaic and faradic treatment, for diagnostic illumination, and 
lor cautcrv. 


Extracts from thr Regulations of thf. C. S. National Board of Fire 

Underwriters. 

In all electric work, conductors, however well insulated, should always be 
treated as bare, to the end that under no conditions, existing or likely to exist, 
can a ground or short-circuit occur, and so that all leakage from conductor to con¬ 
ductor, or l>ctween conductor anil ground, may be reduced to the minimum. 

Every reasonable effort should be made to secure distribution centers- located 
in easily accessible places, at which points the cut-outs and switches controlling the 
several branch circuits can be grouped for convenience and safety of operat ion. 
The load should be divided as evenly as fiossible among the branches, ami all com¬ 
plicated and unnecessary' wiring avoided. 


Outside Work. 

(a) Service wires must have an approved rubber insulating covering- Line wires 

other than services, must liave an approved weather-proof or rubber insulating 
covering. All tie wires must have an insulation equal to that of the conductors 
they confine. . , 

(b) Must be so placed that moisture cannot form a cross connection between 
them, not less than a foot amirt, and not in contact with any substance other than 
their insulating supports. Wooden blocks to which insulators an* attached mu* 
be covered over their entire surface with at least two coats of waterproof mint. 

(/) Musi be so spliced or joined as to l>e l>oth mechanically and electrical J 
secure without solder The joints must then he soldered, to insure preservation, 
and covered with an insulation equal to that on the conductors. - 

AU joints must lx* soldered, even if made with some form of patent »| L 
device. Thin ruling applies to joints and splices in all classes of wiring cove ret 
these rules. 

Inside Work. 

(«) r 'lu»t not be of smaller size than No. U B. <k S. guage, except as allowed 
under No*. 24 v und 45 b. 
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(fc) Tie wire* must have an insulation equal to tliat of the roniltirtom they 
confine. 

(e) Must l*e ixi spliced or jiiincd n.s to l>o tmlh mechanically ami electrically 
secure without solder The joint* must then In* MoUlcred to insure preservation 
and covered with an insulation os|uul to that on the conductors. 

Stranded wins must be soldered before being fastened under rlnmiw or hinding 
nrftwn, fintl whotlior ^traruiiHi ur x»li<i, when tbfy have u conductivity gputfr 
than that of No. S 11 & S. gunge, they must be soldered into hip. for all terminal con 


(d) Must lie separated from contact with wall*, floors, limlsTH, or twrtitions, 
through which they may pass by non-combustible, nnn-ab^rptive, insulating 
tubes, such as glass or porcelain, except as provided in Xo. 24. u. 

«0 Must be kept free from contact with gas, water, or other metallic piping, 
or any other conductors or conducting material which they may cross, bv Inmc 
continuous and firmly fixed non-conductor, creating a separation of at least one 
inch Deviations from this rule may son vet inns, be allowed by special twrmiwion 
\\ hen one wire crosses another win-, the licst an<l usual means of separating 
them is by means of a porcelain tube on one of them. The tuts* should be prevented 
from moving out of place, cither by a cleat ut each end or by taping it securely 
to the wire. J 

The same method may be adopted where wires pass close to iron pities, beams, 
etc., or where the wires arc above the pipes, as is generally the case, ample pro¬ 
tection can frequently be secured by supporting the wires with a porcelain cleat 
placed ju-i nearly above the pipe as possible. 

(/) Must be so placed in wet places that an air-space will be left between con¬ 
ductors and pipe* in crossing, and the former must be run in such a way that they 
cannot come in contact with the pipe accidentally. Wires should be run over 
rather than under, pines upon which moisture is likely to gather or which, bv leak¬ 
ing. might cause trouble on a circuit. 


Switches, Cct-ovts, CiKorrr-HnEAKERS, Etc. 


(a) Must, unless otherwise provided be so arranged that the cut-outs will pro¬ 
tect. and the opening of a switch or circuit-breaker will disconnect, all the wires; 
that is, in a two wire system the two wires, and in a three-wire system the three 
wires, must be protected by the cut-out and disconnected bv the operation of the 
switch or circuit-breaker. 

16 ) Must not be placed in the immediate vicinity of easily ignitible stuff, or 
w here exposed to inflammable gases or dust or to flyings of combustible material. 


RrHHER-COYERED WIRE. 

(o) Copper for conductors must be thoroughly tinned. 


Insi i.ation koh Voltages retween 0 ant* GOO. 

lei I if llcf 1 U> , .f nikUatt - _ A. ft J I . J r • * I 

oved substance, and of a thickness not 



Thickness. 

inch. 

1 ti 


18 to 16 
15 to 8 
7 to 2 


1 to 0000 


Circular Mils. 


Thickness. 


250,000 to 500.000 
500.000 to 1.000.000 
Over i ,000.000 



Measurements of insulating wall are to be made at the thinnest portion of the 


^ uHitiii^ Man .in* io op nittuP lit int* ininnPM |w»riion OI uip 

lnri completed covering must show an insulation resistance of at least 


inn ..._. - 1 -■*■'*"* nil Iiimnniimi imiMBmr m ut least 

IUU megohms per mile during thirty days' immersion in water ai 70° F.‘ 

!.“** insulation resistance of a gutta-perrhn rovensl wire is tested bv immersing 
n miu* or some fraction of a mile of the insulated wire, except at its two ends, in 
acidulated water. The tank must be of highly insulating material. One pole of a 
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Id) noh foot of the complete*! covering imut show a dielectric ntrenrth «iir. 
u 1 ' 1, minutes, the application of n n ,l.-.-tn>mnt o.- 

° f ' *hlck'vrso* of mutilation under the following 

! '. r “ rr '‘ of wteniating electromotive force shall 1*- a trim-former ..f u t L-a-t 

one kilowatt capacity. Tlte application of the electromotive force -hull first b* 

' ° | f T M r n, i nutcs : and ,hon Ulc voltage increased by step* of nut 
over 3000 \olt>, each held for hve minutes, until the rupture of the inciilntion occur. 
The tents for dielectric strength shall ho innde on a sample of wire which hn« Wen 
immersed in water for seventy-two hour*. One foot of the wire under test U to W 
submerged in a conducting liquid in a metal trough, one of the transformer ter¬ 
minals being connected to the copper of the wire and the other to the metal of the 
trough. 

Protecting Braid. 

(A) All the alxive insulations must be protected by a substantial braided cover¬ 
ing. properly saturated with u preservative compound. This covering must W 
sufficiently strong to withstand all the abrasion likely to he met with in practice, 
and sufficiently elastic to permit all wires smaller than No. 7 B. & S. gage to be bent 
around a cylinder with twice the diameter of the wire, without injury to the braid. 

Fusing-points of Metals and Alloys.— German silver, used for 
rheostats, melts at about 1906° F. 

Fuse vires to melt when heated by a current in excess of the one 
they arc designed to carry are made of different alloys. 

Fusible amalgam melts at 53° C., or about 127° F. It consists of 
mercury, 1 part, and Arcct’s metal, 9 parts. 

Wood's alloy melts at 68° C., or 154° F., and consists of lead, 2 
parts; tin, 4 parts; bismuth, 7 or 8 parts; and cadmium, 1 or 2 pans. 

Arcefs metal molts at 94° C., or 201 0 F., and consists of lead, 5 parts; 
tin, 3 parts; bismuth, S parts. 

Art alloy melting at 119° C., or 246° F., consists of tin, 4 parts; 
bismuth, 5 parts; lead, 1 part. 

.in alloy melting at 141° C., or 286° F., consists of tin, 1 part; bis¬ 
muth, 1 part. 

An alloy melting at 165° C., or 334° F., consists of tin, 2 parts; 
bismuth, 1 part; or tin, 3 parts; lead, 2 parts. 

All these fusible alloys are remarkable from the fact that they melt 
at a much lower temperature than any of the separate^ ingredients. 
The melting-point of tin is 442° F.; that of bismuth is 49< ~ l F., and ot 
lead, 612° F. . , . 

The melting-points of other metals and alloys used 
instruments are: Zinc, 773° F.; brass, 1869° F.; silver 1S<3 •» 

copper, 1954° F.; iron (wrought iron or iron wire), 328b f.; mckci, 

2800° F.; platinum, 3286° F. . -- 

Solder consists of various alloys, the common tin-solder containing 
tin and lead in proportions of 2 parts of the former and fr° in ° '' ‘ 
the latter, and is used for soldering coarse wires. * s *h t ' r M ’‘ 1 ‘ • 

be hard or soft, the former containing 1 part copper and 4 par * > : 

and the latter 2 parts of silver ami 1 part of brass wire. It » w* 1 
for soldering fine wires and other parts of elect rot herapeutic »PP^' l £ 

The regular electric-liglit sockets and the lamps themsebts 
plugs on the flexible cords leading to a movable lamp an so < 1 * • 

battery with known electromotive fore© k attached to a 

into the liquid. Tlic other pole is attached to a galvanometir or an ^ro ^ 

from which a connection is made with one end of the wire • _ ' , ^ t |i any 

end of the win- is outside of the conducting liquid, and is not m con . 
conductor. The strength of current indicated by the meter furnishes a mean 

of the insulation resistance. 
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thnt when they are in use, there arc- no oppositely charged surfnem 
exposed to accidental contact. No shock or short-circuit can tin r> t 
occur in ordinary use. When the lamp is removed, two charged sur¬ 
faces are exposed: one. the metal cylinder into which the lamp screws, 
and the other, a metal spring which is raised or depressed by the key 
ami in this wav makes or breaks connection with a small metal surface 
in the base of the lamp. To test the wires and see if they are charged, 
the electrician will often moisten his finger-tip and press it against 
these two surfaces inside of an electric-light socket. If there is any 
current, it is felt quite sharply, and usually causes the hand to Ik- drawn 
awav l>v a reflex contraction. This takes place whether the key at 
that* socket is turned on or not. If there is no current, it may mean 
that the dynamo has stopped or that there is an imperfect connection 
somewhere between the dynamo and the lamp-socket. Screwing the 
ianip itself into the socket and turning the key is a more agreeable way 
of testing for current if a lamp is available. But there is no danger 
from the” use of the finger, and no muscular contraction results which 
will prevent the finger being withdrawal at will. 

To locate the trouble in case there is no current try other outlets 
on the same circuit. If they have current, the defect is probably in 
the socket itself, either a faulty connection with the two wires or an 
imperfection in the metallic connections in the socket. The first Is 
readily repaired bv screwing the wires fast in position; but the latter 
defect* generally necessitates the use of a new socket. If the trouble is 
not at the socket itself and there is no current at other outlets on the 
same circuit, see about the fuses at the point where this circuit leaves 
the mains. These may have burned out, and if so. they must In- 
replaced by new ones. Or they may make an imperfect contact ami 
should be screwed more firmly into place or changed for new and 
perfect, ones. If the trouble is at or near the main switch by which the 
connection between the house wires and the street wires from the 
dynamo is made or broken, there will be no current anywhere in the 
house. The main switch may have been turned off, and simply turning 
it on may be all that is required. Or the fuses at this point may have 
burned out or may be defective. All the fuses and contacts along the 
line being found to be perfect, but the apparatus still receiving no 
current, a break-finder will be found invaluable. It consists of a 
15-candle-power incandescent lamp in a portable socket, with two 
insulated wires which terminate in long metal points which are insulated 
except at their extremity. Beginning at the street mains, apply the 
two points to the bare ends of the mains or to the binding posts securing 
them. If there is any current'there, the lamp will light up. If not. 
the electric-light company should bo notified. If there is current in 
the street mains, turn the main switch on and test tin* two bare ends 
of the house mains at the point where they are secured by the binding 
posts of the main switch. Finding no current there, it wijl be a simple 
matter to remedy the defective contact which this indicates at the 
main switch. If there is current there, the next place to be tested is 
the other end of the house mains. The bare wires are to be touched by 
the two points of the break-finder, and if no current is obtained, it means 
a break in one of the main wires between this point and the main switch. 
This is very unlikely to occur if unbroken lengths of wire an- used for 
these mains; but if there has been a joint in either win-, it should be 
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rxpoaed and will usually In* found to bo tin* seat of trouble. The* two 
ends of the wire at this joint should bo scraped bright and i-lean of 
ox id, and should bo twisted together and soldered. I he next place p, 
be tested is the l*cgimiing of the circuit in which the current is lurking 
Apply the break-finder to the two bare ends of these wires, and if there 
is no eurrent there, the trouble lies in some of the connections right at 
this point where the current pusses from the house mains through u fuse 
to the distributing circuit. Trouble here can usually be remedied 
quite easily by tightening screws or putting in a new fuse. Finding 
current in the ends of the distributing circuit at this point, investigate 


■0 o- 


Fig. 157.- Pole detector. 

the ends of these wires where they are fastened to the socket or knife 
switch for the apparatus. If no current is found there, the trouble 
is due to a break in one of these wires. They should have been single 
lengths of wire, and if they were not, the imperfect connection should be 
sought at the joint which may not have been soldered. Finding current 
in the wires at the socket or knife switch and none in the apparatus, 
the break-finder may be applied to the contact surfaces at which the 
current should enter the lamp-base or the wires of the apparatus. The 
absence of current there indicates an imperfect connection in the socket 
or switch, and this is sometimes remedied by tightening a screw or 
bending a spring into better position, but it often indicates the necessity 
for a new socket. 

A pole detector (Figs. 157 and 158) makes a very convenient break- 
finder for any part of the elect rothornpeut ic apparatus itself. It will show 
the presence as well as the 
direction of any current from 
1 to 500 volts. Connecting 
the two ends with two op¬ 
positely charged wires, the 
passage of the current pro¬ 
duces a cheinie change in the 
liquid, resulting in a red 
cloud around the negative 
electrode. Its advantage 
over a lamp is that it is sen- 








Fig. 158.—Polo detector. 


sitive enough for the weakest therapeutic currents and will indicate 
without injury the strongest currents ever applied to medical apparatus. 
No other apparatus covers so wide a range without requiring adjust¬ 
ment. It is not suitable for the detection of the secondary currents o 
exceedingly high potential and groat amperage which are produced b> 
x-ray coils, but it is not required for these currents, as they maiufcs 
themselves in a striking manner if present. ...» 

Pole Detector.—The formula for the liquid is: 50 grams glycerin, 
grams saltpeter; 20 grams water; 0.5 gram phenolphthalein; previous > 
dissolved in 10 grams alcohol. Pole connected with negative wire tun > 
violet. 
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Insulating Materials. Insulating Varnishes. For Wood .— Saling- 
wnx dissolved in alcohol ami painted on in four or five thin layer*. 

For Galvanometer Coils. —Gum copal dissolved in ether and painted 
over each Inver. 

•V heilac I 'arnish. -One ounce of shellac to eight ounces naphtha or 
wood alcohol. This dissolves slowly, and should be filtered, adding 
more liquid and changing the filters to facilitate that process. 

For silk use six ounces of boiled linseed oil and two ounces of spirits 
of turpentine. 

For Large Coils. —Cotton-covered wires arc soaked in melted paraffin. 
Large electromagnet coils have a double layer of cotton thread, and 
the outer layer is coated with a thick varnish of shellac. 

Insulating Paper. —Absorbent tissue-paper is rendered insulating 
by soaking in melted paraffin, and is then suitable for use as the dielec¬ 
tric in the large condensers used in telegraphy and in connection with 
faradic coils. Heavier paper, 0.011 inch thick, varnished with one 
part Canada balsam and two parts spirits of turpentine, is required 
for the condenser of an x-ray coil. Two layers of this paper are required 
in the most powerful coils lietween the layers of tin-foil. These two thick¬ 
nesses of varnished paper are about as thick as five leaves in this book. 

Insulating tape is prepared by soaking in Stockholm pitch, 8 parts, 
wax. 2 parts, tallow, 1 part. 

Wood is rendered insulating by boiling it in melted paraffin until 
bubbles of air cease to rise, or by painting it with melted paraffin. 

Wood is rendered both insulating and unaffected by acids if thor¬ 
oughly coated with Burgundy pitch. 1500 grams; old gutta-percha in 
shreds, 250 grams; powdered pumice, 750 grams. Melt the gutta¬ 
percha. mix with the pumice, and add the pitch. An oak trough coated 
with this preparation will serve for years as a jar for a voltaic or a 
storage battery or for an electric bath. The same preparation will 
protect a metal tank used for similar purposes front the action of acids, 
but the insulation should ho supplemented by placing the tank on an 
insulated support (wood treated in the same way, or glass), and by pre¬ 
venting direct contact between the tank and any of the metallic wires 
or electrodes. 

Acid-proof insulating remotif is made by melting 1 part of rubber with 
2 of linseed oil and then adding 2 parts of pipe-elav. 

(.’hatterton'* compound contains Stockholm pitch, 1 part; resin, 
1 part: and gutta-percha. 3 parts. It is used for joining the layers of 
gutta-percha in the insulated covering of wires and cables. 

The dielectric rigidity, or the voltage required to discharge through 
1 mm. of air, is 4000; of mica, 61,000; of hart! rubber, 55.IXX), and of 
resin oil, 20,000. But to have such great insulating power the oil 
must be entirely free from water and acids. 

Tapping a Line for an Additional Outlet.—It will often happen 
that one or more outlets art* desired from a pair of 110-volt wires besides 
the outlet in which the wires terminate. This can usually be done 
without disturbing the wires except at the point where they are to be 
tapped. For instance, if the wires are laid in molding, the capping is 
n-rnoved and the wires lifted out of the wooden groves for a few inches. 
The current should have been shut off at the main switch, and if there 
is a possibility of this being turned on by some one else, the fuse plugs 
of this particular line had better lx* removed. It w*ould be absolutely 
wrong to handle bare live wires with metallic instruments. Each wire 
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is tapped separately. The insulating cover is stripp'd from the wire 
for about an inch, and the wire is scraped free of oxfd. The end of the 
wire tlmt is to 1»<* fastened to this has been similarly prepared and i« 
wrapped several times around the Hne win*. The joint should certainly 
la* soldered, and this is done by first painting it over with u aoldrrina 
fluid, such as: Saturated solution of zinc chlorid, 5 parts; alcohol 
4 parts; glycerin, 1 part, and then melting a small amount of solder 
over the turns of wire. All the bare wire should be covered with 
several layers of insulating tape, and the wire pressed back into the 
wooden groove. The other wire having lx*en tapped in the same wav 
but at a distance of about an inch front the level of the first, the capping 
of the molding is nailed down in position again. The two aide wires 
should not be flexible wires leading directly to any apparatus, but 
should be inclosed in molding and lead to a stationary switch-board or 
receptacle. At the place where the line is tapped the side wire from 
one of the line wires has to pasB over the other line, and in doing so it 
should be outside of the wood capping. It is often desirable to apply 
a short length of flexible loom or of porcelain tubing covering one wire 
where it crosses the other. 

The 110-volt alternating current is supplied in the same way by a 
three-wire system. It is a current which produces a much more marked 
physiologic effect than the direct current, and so the wires should be 
handled more carefully. While the cautious use of the finger is per¬ 
missible as a means of testing the presence or absence of current, still 
it will be found less disagreeable to use a lamp, a break-finder, or a 
pole detector for this purpose. Such a current will not flash across any 
greater space than the 110-volt direct current, and requires exactly 
the same sort of wiring. It may be used directly for running motors of 
special construction, for diagnostic and therapeutic lamps, and for 
electric baths. Its tension is regulated by a volt controller, and its 
intensity or amperage by a choke or inductance coil. It may be made 
available for jr-ray and high-frequency currents by means of a rotary 
transformer or electrolytic rectifier and suitable accessor}’ apparatus, 
as in the d Arxonval-Gaiffo or the Snooks or Kny-Scheerer outfit. It is 
not directly available for most forms of electrotherapy, and especially 
not for electrodiagnosis where a polar effect is often essential, hut it 
nmy be used to run a motor generator from which a suitable current 
with a fixed polarity may be obtained. It may also Ik* used to run 
a motor transformer yielding a sinusoidal current, which has very 
ninrkM therapeutic properties. 

The intensity of an alternating current may be measured by means 
of a hot wire milliamperemeter. The current or a shunted portion of 
the current posses through a wire whose increase in length under the 
influence of heat causes a com*sponding motion of the indicator. The 
inst runicnt is graduated by experimental comparison with a standard 
instrument. 1 he wire is heated by a series of currents in alternating 
'.lircctjons, very much as it would be bv n series of currents in the same 
direction. 1 he voltmeter for alternating currents must also he a hot- 
wiri* instrument. 'I aking the number of volts and of amperes indicated 
py the two instruments and multiplying these together to obtain the 
indicated number of watts produced by the dvuamo, it will often be 
found to exceed the amount of |K>\yer expended in running the dynamo. 

1 he hot wire uiilliaui|>creuietcr evidently does not register the average 
14 
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rrvui is zero. 

Trolley-car Currents. The 500- or 550-volt direct current of the 
trolley-car system used for electric arc-lamps in tin* 810*01 and puhlic 
places is of such high potential that it will leap across a considerable 
distance and has a very dangerous effect upon living creatures. Death 
may result from the current passing through the body by accidental 
contact with two oppositely charged bare wires, or "’itli one bare wire 
and some good ground connection. The person may escape with only 
a severe shock and bum if he is in a partially insulated position and 
touches only one wire. The wires are not only a direct danger, but 
an indirect one. for other wires, telephone or telegraph, may fall across 
them and shock or kill human beings. Horses arc said to be more apt 
than men to be killed, and it may be because their iron shoes form a 
good ground connection. An insulated body when brought, near to or 
in contact with a charged body acts only to a slight extent as a con¬ 
ductor. but for the most part as a capacity. It acts like a container 
into which a certain amount of liquid is poured, and not like a section 
of pipe of the same size through which a continuous stream is poured, 
perhaps ten times its cubic capacity passing through the section of pip^ 
m a second. A short length of fine wire suspended bv a silk thread 
may be swung into contact with a bare wire charged with electricity 
at a voltage of 550, and will be found to have received a charge of elec¬ 
tricity, but only a very slight one as compared with what it would 
receive from contact with the prime conductor of a static machine. 

wire undergoes no appreciable change, and if swung away from the 
550-volt conductor and against one’s hand, its electric charge will be 
lardly perceptible. Hut the same fine wire will be heated and fused 
2 - n eVC F vaporized if it crosses two oppositely charged wires with a 
♦k %o t Pentad, or if it forms a conducting path between one of 
these and the earth. Insulating the human body and then touching 
a iarc ooO-\olt conductor, is not to be reconunend<“d as an experiment: 

1 1 <>n \ reierred to at this place to show the direction of safety and of 
aang.-r m the management of such a current. 

nrkt.'i; • , '^ _v °lt rum * nt is entirely unsuited to any elect rot herapcutic 
! 1 tV* 10n “ must be changed to a current of a much lower potential, 
f", , , cannot be economically done by a volt controller. This would 
1 P ow< *r, sending time-quarters of the current 

u t Parallel ami unused path, and also producing an amount of 
* f \ s , conducting path which would require special arrange- 
_*,!• ' 0 P ,!ir «l against fire. The same overheating would occur if 

n ‘ placed upon a rheostat. Unless the electric company is 
tfemJnt ? * ° S °Ioccowary for the physician to have a motor 
. _ I ° T V r :i transformer to produce (he desired current —110 volts 
dirert ciirn^r t©“iterator Is (lie proper apparatus for use with the 
niiiriine 1 dvn«, ' * 4 “ , niolor actuated by the 550-volt current, and 
any desired v .h" ' vblc !' may be constructed to generate a current of 
rih i.se Th. ,V T’ l>lthcr ,,,r ; ,cl f alternating, sinusoidal, or ptilv- 
ofTvJv I. nJf , I* agnCt,C rm « transformer converts the ixnver 

o her - b ;r 1 al n rnat, l ng oum ’ r ‘ t * nt o an alternating current of anv 
other desired voltage by a process of induction which takes Xe 
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between two stationary coils. The rotary transformer is for the 
Mine purpose in connection with the direct current, but looks like 
n dynamo or motor generator, and in it the charged coils of win- are 
rapully rotated. The case with which the altcmuting current can he 
changed in voltage by a transformer without any movable parts and 
without any sparks or hare charged wires makes it very convenient 
commercially. There is a wonderful economy in the weight of copper 
win- for the long-distance transmission of power as an electric current 
of very high voltag«— 10,0(10 or 15,000 volts. The same amount of 
power as a current of 54)0 volts would have 20 or 30 times the amperage, 
and would require 400 or IKK) times as great a conducting path. Accord¬ 
ing to Joule’s law, the amount of heat disengaged in a given time is 
directly proportional to the square of the strength of the current and 
to the resistance. The strength of the current means the number of 
amperes or milliamperes. It will readily Ik* seen that the higher voltages 
an' an absolute necessity when It comes to a matter of transmitting 
thousands of horse-power as an electric current. These tremendous 
voltages, of course, ne<“d the heaviest kind of insulation wherever they 
touch any solid support, and require that the conductors should not be 
on the surface of the ground, and that they should be far enough apart 
from each other or from other metallic conductors to prevent the 
current from leaping across the air-spacc which forms the insulation. 
Accidental contact of human beings with the metallic conductors should 
Ik* most effectually guarded against, as it would certainly he fatal, 
('urrentsof such tremendous voltage are always modified by a step-down 
transformer l>efore entering the power-house, where they are further 
acted upon by rotary converters and changed into a direct current of 
550 volts for the trolley line, and of other voltages for charging storage 
batteries and for electric lighting. Almost any bare wire or binding- 
post in such a power-house is charged with a current which would make 
accidental contact extremely dangerous. There is also a great amount 
of electromagnetic and electrostatic induction in the room at the power¬ 
house where these high voltages and rapid alternations arc present, 
and two special effects are produced. One is a magnetizing effect upon 
watches, causing them to run irregularly, and another is an effect upon 
the nervous system of the operatives, producing symptoms of neuras¬ 
thenia. The air of the room is kept warm hv the conversion into heat 
of a certain portion of the electric current passing through the various 
portions of the apparatus. 

The best conductors are those which transmit an electric current 
with the least ohmic or, in other words, frictional resistance, hut there 
is always some resistance, and in the case we are considering the resist¬ 
ance is not only a measurable hut a large quantity. The electricity 
lost by ohmic resistance is converted into heat. Special attention is 
always paid to arrangements for the dissipation into the air of the heat 
produced by ohmic resistance in the wires forming part of dynamos 
and motors. A rise of 50° F. in the temperature of the apparatus is 
regarded as the limit of safety. The hotter a body becomes as compared 
with the surrounding atmosphere, the more rapid becomes tin* dis 
si pat ion of the heat. In an apparatus through which the same amount 
of electricity passes every minute and in which, consequently, t tc 
same amount of heat is generated every minute, tlu* maximum tem¬ 
perature attained is the temperature at which the rate of dissipation 
of heat becomes equal to the rate of heat-production. The room in 
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which nil these xrent dynamos are in ojK-ration is so warm that no 
artificial heat is required, and the doors ami windows are left open. 

The great copjH'r bars forming the ground connection or return 
circuit from the trolley-car rails to the dynamo carry a tremendous 
amperage, hut a very low voltage. These can Ik* touched with the bare 
hand, and are found* to feel quite warm from the friction of the electric 
current passing through them. One of these bars carries a current 
sufficient to kill 1(X) men, but at so low a pressure or voltage that the 
amount which will pass through the human body is not sufficient to 
produce a perceptible sensation. This amount is found by dividing 
the voltage by the number of ohms resistance in the body, and is not 
exceeded no matter what may be the size and amperage of the generator. 

Either the 550-volt current of the trolley-car circuit or the 10,000- 
or 15,000-volt current for long-distance transmission of power passes 
through a continuous insulated conductor of ample size, with just as 
little evidence of its existence ns the 110-volt current passing through 
the flexible cord to an incandescent lamp upon a writing desk. And 
just as a short-circuit of t he 110-volt current will cause heat enough to 
vaporize a steel knife-blade, these other currents with heavier voltages 
and greater amperages cause destructive conflagrations when short- 
circuited. Automatic circuit-breakers are always employed, breaking 
the circuit the moment that an excessive current begins to flow through 
the line. 

A circuit-breaker is like a knife-switch, which is thrown wide open 
by the action of an electromagnet which is not strong enough to throw 
open the switch with any ordinary current, but becomes so under the 
influence of an abnormally strong current. 

A common use of the circuit breaker is in an automatic cut-off ar¬ 
ranged to break the circuit in case of an excessive flow of current. A 
powerful spring tends at all times to press the control lever over to “off," 
or the position of no current. When this lever is pressed over to the 
place of maximum current flow it is held there by a powerful electro¬ 
magnet. Forming a part of the same apparatus is another electro¬ 
magnet which tends constantly to actuate a circuit breaker, but is opposed 
by a spring which may be set so that it will yield to more than a definite 
strength of current. An excessive current causes the circuit breaker to 
act; the electromagnet loses its power to hold the resistance lever, and 
the latter springs back through the positions of greater and greater 
resistance to that of no current. This is part of the equipment of any 
powerful x-ray generator. 

The induced currents produced for therapeutic application by a 
faradic coil are of a higher voltage, and correspondingly lower amperage 
than the primary current. The faradic current will, therefore, over¬ 
come the resistance of the dry skin, and two dry uncovered metal 
handles held in the hands will transmit a current through the 1000 ohms 
resistance of the body. A voltaic current of the usual voltage would 
not be transmitted in any effective amount under the same conditions. 
The faradic current is usually an alternating and an interrupted 
one, and each impulse varies in voltage from a maximum to a minimum. 
Methods of measurement of the voltage an* by the use of a faradimeter 
or of an electrostatic voltmeter. The latter depends upon the attrae- 
tion between two oppositely charged bodies, while the faradimeter Is 
composed of two coils between whose ends a bundle of soft-iron win* or 
a coil of wire is freely susj>cndc*d. The soft-iron core* tends to assume 
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a position parallel with the lon« axis of the coils, and indicate)* upon 
a dial the strength of the current passing through the coils. The 
strength of the current L*. of course, dependent upon the voltage. 
Either of these appliances probably gives an approximation to the 
maximum voltage and not the average voltage. Measurements have 
been made which indicate that the potential of a faradic current while 
actually being applied to a human being, is about 1U volts, while other 
measurements indicate that the difference in potential between the 
two poles on open circuit is about 90 volts. As it takes a voltage of 
10,000 to 30,000 to spark across an air-space of an inch, the spark to be 
obtained from 10 volts would be only T dms or inch long, and that 
from 90 volts about , j a or 3 J 0 inch long. And tills is about the result 
obtained when the two bare ends of the wires from a faradic coil are 
brought together; it is difficult to get any spark at all except by rubbing 
the ends over each other and securing an imperfect contact. It is 
hardly possible to hold the ends at any distance apart and secure a 
continuous stream of sparks. With the strongest therapeutic far a* lie 
current the sparks that can be obtained are little bright points without 
noise and without any effect upon the metal points. The amperage 
is very small indeed. As in the case of the voltaic current for medical 
purposes, the wires earn ing the faradic current require nothing but the 
thinnest complete layer of insulating material. 

The Centimeter-gram-second System of Electric Units. The 
centimeter is the metric unit of length, and is equal to 0.3739 inch. 
The gram is the unit of weight in the same system, and is the weight 
of a cubic centimeter of water at 4° C-, the temperature at which water 
has its maximum density. The second is the unit of time in the same 

system. . . . 

Force is that which produces motion or change of motion in a body. 
The dyne is the C. G. S. unit of force, and acting for one second upon 
a body weighing one gram, it will give the body a velocity of one centi¬ 
meter per second. Work is the product of a force by the distance 
through which it acts. The C. G. S. unit of work is the < rg, or t e 
work done in overcoming a force of one dyne through a distance ot one 
centimeter. A concrete example of work is the raising oi a *o< > 


elocity of 981 centimeters per -- — — - , 

upon a body weighing one gram is 9S1 dynes. Then-tore, * • 

done in raising a mass of one gram to a height of one con i i 
981 ergs. Other units of \Vork are the kilogram-meter-100.1 mux .. 
ergs, and the foot-pound- 1.35GX 10 7 ergs = 13.56 million ergs. . 

kinetic energy is the work which a body can do >> v ; r tucof 
motion. Potential energy is the work which aliody can *. . 

its position. The unit in either case is the erg. 

The unit of the rate of work is one erg per 80C0nd T ^ p tjondT^The 
= 33,000 foot-pounds per minute is 7160 million ergs T* ; , ' the 

horse-power represented by an electric current is equivalent to 

electric ene rgy of or or in which eX P rcss,ott E 


volts. C-amperes, and H-ohms. n bilmratl is 1.34 

One horsePpotcer is jj kilowatt or 746 watts. One kiUncw 

horse-power. , .. ._system. 

-tne units are derived from It# centimetcr-gram-secona •> 
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There are two sots of them—the elect metntic and the elect romagn^i,. 
systems. The ehvtrostetir system has for its unit of quantity th* 
amount of electricity which will exert a force of one dyne upon a similar 
quantity of electricity at a distance of one centimeter. The force wil) 
be one of attraction if one charge Ls positive and the other negative 
and of repulsion if l>oth are of the same sign (+ or -). The electro! 
static units of current, electromotive force, and capacity are derived 
from this unit of quantity. 

The electromagnetic system of C. G. S. units is the one that is 
commonly in use, ami is based upon the force exerted between two 
magnetic poles. For instance, a unit magnetic -pole repels a similar pole 
at a distance of one centimeter with a force of one dyne. The C. G. 
unit of current is a current which, passing through a wire one centimeter 
long, bent into an arc of a circle whose radius is one centimeter, will 
exert a force of one dyne upon a unit magnetic pole situated at the 
center of the circle. The C. G. S. unit of quantity is the amount of 
electricity transferred in a second by a current of a strength of one unit 
I he C. G. S. unit of electromotive force is that which must be maintained 
between the ends of a conductor in order that a current of unit strength 
shall do one C. G. S. unit of work in a second. The C. G. S unit of 
resistance is that of a conductor in which a unit of current is produced 
bv a unit of electromotive force. The C. G. S. unit of capacity the 
eapacUA of a condenser which will hi* at a potential of one unit of 
electromotive force when charged with one unit of quantity. 

Practical Units of Electricity.- The electric units in overv-dav 

S( f that a fhe r o!rre S f *"1 are ° f , a size to bc ^adUy measured, 
only a few mits i'he .° rdmar . ,Iy ^ m P loyed «« b <* represented bv 
the r r \ , t r 1 C curu P anson between the ohm. for instance and 

grai,; S ;„i"rof w~ CCI3ab ° Ut ‘ ikC thSt •*«*«*" •» -d ‘he 

sswsss, lit:": — °< 

A LS the unit of curro, ‘ l or of the rate of flow of electricity 

it Sm,^rV(xK« ran ” fCrS r c " ulomb of <■'«>"««>• p.T icond.' 
A C. G. J u„i, St,®*" " ater per S " oni1 ' U U *0 
1 he miUiampere is one-thousandth of an ampere. 

electronicivJf, 1 !* Pi^ tic ^, un i l °C electromotive force, and is the 
» resist r' ( l ' u I 11 *’ 1 W J maintain a current of one ampere through 

-foil 'T 0 ' 1 : V 0< > ual to Ur C- G - s - “Oita of electro* 

foreeof a I)aiueU d ceU. ab ° Ut ' *** CCnt ' lcSS th “ the elcctromotiv « 

units'* of 0 t,"L;H the pra< : tic , al unit of resistance, and is equal to 10* C. G. S. 
as the rr. r,? ance ’, 1 ba 8 been defined by international agreement 

square minirn , U Ce * 0f a 00 um . n of niereuiy 106 centimeters long, one 
square m.lhrnererm cross-section, and at a temperature of 0°C. or 32° F. 

unit« ,r ° * • lc Poetical unit of capacity, and Ls equal to l(f C. G. S. 
it to / 1 a P a ®* l y* ^ 19 auch a capacity that a coulomb will charge 

it to a potential of one volt. 

tot/il one-millionth of a farad. A Leyden jar with a 

i mil roVu-uT^ ftC ° <d ° n< * 8< l l,are . vur d would have a capacity of about 
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The tcatf i» the practical unit of electric power, nn<l la <*qual to 
U)J r s. units of power. It is the power conveyed by a current of 
ampere through a conductor whose resistance is one ohm. and 
which consequently requires an electromotive force of one volt. It is 
to one joule j»er second, or home-power. The number of 
vv’itts is equal to the number of amperes multiplied by the number of 
volts—\V rK. Or, it is equal to the square of the eurrent strength 
in amperes multiplied by the resistance in ohms—W-C*U. Or it is 
, <jiial to the square of the electromotive force in volts divided by the 

resistance in ohms—W = ^ • 

The kilo unit is 1000 watts, nnd may, for example, indicate a cur¬ 
rent of 10 amperes at a 100 volts, or a current of 5 amperes at a 
■>1M) volts. It is one of the standard units of elect rir power. 

The kilotmtl-hour, equal to 1000 watts acting during one hour, is a 
standard electric unit of work, and is the unit upon which the electric- 
light companies base their charge for the use of the current. It may. 
for example, indicate the work clone in an hour by a current of 10 
amperes and 100 volts. A current greater than one kilowatt acting 
for a correspondingly shorter time or a smaller current for a longer 
time may constitute a kilowatt-hour. A kilowatt-hour is equal to 
j 34 horse-power working for one hour. One horse-power (h. p.) = 

33,000 foot-pounds per minute. . 

The joule is the practical unit of heat or work upon which the 
mechanic equivalent of heat Is based. It is the work done or the heat 
generated in a second by a current of one ampere passing through a 
resistance of one ohm. It Ls the amount of heat equivalent to Mr 
C. G. S. units of work. It is found to be the amount of heat necessary 
to raise 0.2405 gram of water one degree Centigrade. 

The calorie is the French unit of heat, and is the amount of heat 
required to raise the temperature of 1 gram of water 1 C. It * analo¬ 
gous to the English heat unit, the pound-degree. . . . . • 

The heal generated in a wire by a current of electricity ma certain 

length of time is found by a formula in which C is the 
in am pom*: R. the resistance in ohms; E the elcctremot e ores m 
volts, ami T, the time in seconds. The heat .generated m the tune 
T; -C ! !tTX0.2t05calorics(gram degrees),or. it isequaltoLt XI •- • 

calorics. Thos. a current of 1 ampere and KKI yoto wdl m onc ^.nd 
generate 24.05 calories, or heat enough to raise , " i 

1 gran, of water 24.05° C. Written out ... full: The numlmr of edonre 

(gram degrees) generated by an electric current in an • . 

seconds is equal to the square of the number of ampens, muU.pl.ed by 

the number of ohms, by the number of secon.U. mtd by 0 405^.^ 

again, the nutnlter of calories generated in a certain nuntbt ' 

Ls equal to the number of volts multiplied by the number of a p*. - 

bv the number of seconds, and by 0-2*105. „,f»rrrd to in 

The Different Wire Gauges.-The one w# 

America when the size of a wire is spoken of as 1 •* ^ 

Br.,wn and Sharpe wire gauge (B. S. G.). 

wire so generally employed for the secondary coils ^ 

apparat us is No. 36 B. and & The other gauges are Brit 1 1 
Gauin> fS W OV the Birmingham Wire Gauge (If. »'.(».), « 

F3, Win Gauio (F. W. G.b In addition ... three gauges m uhteh 
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wire is referred to by number, the size of a wire may be designated by 
stating its diameter in fractions of an inch or in millimeters. 

No. 36 (B. and S.) is 0.005 inch, or 0.1 millimeter in diameter. I tft 
equivalents are No. 40 (*S. W. G.)_ and No. 35 (B. W. G.). It is uscsl 
for the secondary of induction coils. 

No. 22 (B. and 8.) is 0.0253 inch or 0.0 millimeter in diameter. H s 
equivalents an 1 No. 23 (>S. YV. G.), No. 23 (B. Y\. G.) and No. 1 
(F. \V. G.). It is used in the primary winding of induction coils. 

No. 14 (B. and S.) is 0.0041 inch or 1.6 millimeters in diameter. Its 
equivalents are No. 10 (S. Y'. G.), No. 16 (B. \\. G.), and No. U 
(F. W. G.). It is used for the house-wiring, passing from the mains 
to individual electric-light sockets. 

No. 10 (B. anti S.) is 0.1019 inch or 2.7 millimeters in diameter. Its 
equivalents are No. 12 (S. \V. G.), No. 12 (B. YV. G.), and No. 16 
(F. YV. G.). It is a suitable size for the house-wiring leading from the 
mains to the switch-board for an x-ray coil or to an arc-light. It is 
heavy enough even for the mains for an electrothcrapeutic installation, 
provide! that not more than about 25 amperes of current in the various 
apparatus are ever to be turned on at the same time. 

No. S (B. and S.) is 0.12S5 inch, or 3.4 millimeters in diameter. Its 
equivalents are No. 10 (S. W. G.), No. 10 (B. YV. G.), and No. 18 
(F. YV. G.). It is suitable for the mains for a complete* electrothcra¬ 
peutic installation, including x-ray, arc-light, and electric-light baths, 
but not to exceed 100 amperes at anv one time. 


equivalents of b. & s. 


WIRE GAUGE 
AN INCH. 


IN DECIMAL PARTS OF 


Diameter IX 

N't uncit or 
Wire Gacuk. 

Diameter in 

Inches. 

Inch E?i. 


18 

0.040303 

0.460000 

19 

0.035890 

20 

0.031%1 

0.109640 

21 

0.028462 

0.364800 

22 

0.025347 

0.324860 

23 

0.022571 

0-289300 

24 

0 020100 

0.257630 

25 

0.017900 

0.229420 

2G 

0.015940 

0.204310 

27 

0.014195 

0.181940 

28 

0.012641 

0.162020 

29 

0.011257 

0 1412S0 

30 

0.010025 

0.128490 

31 

0.008928 

0.1144:10 

32 

0.007950 

0.101S90 

33 

0 007080 

0.090742 

31 

0 006301 

0.080808 

35 

0.005014 

0.071961 

36 

0.005000 

0.004084 

37 

0 004453 

0.057068 

3S 

0.003965 

0.050820 

39 

0.003531 

0.045257 

40 

0.003144 


Conductivity of Metal Tl'ircs.—The specific conductivity of pure 
sihef wire is taken as 100, that of pure copper wire is SO, and the con¬ 
ductivity of copper wire suitable for electric work, 95 per cent, that of 
pure copper. The specific conductivity of silver is 100; copper. 80; 

, i^j z ' n< !» 27J t,n - 17; iron, 14: palladium. 12.5: platinum, 10.5; 
lead. < .8; antimony, 4.3; mercury, 1.6; bismuth. 1.2. This means that 
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un( !cr identical conditions as to voltage nnd size and length of wire the 
strength of current transmitted will lx* in the proportion indicated by 
;hc specific conductivities. 

Units of Resistance.—In the C. G. S. system the unit of resistance 
is that of a pure copper wire one millimeter in diameter and - 
millimeter long. 

In the system commonly employed the unit of resistance is the ohm, 
which is equal to the resistance of a pure copper wire one millimeter 
jn diameter and 4S.64 meters long. 

The Specific Resistance nj Metal H ires.—The 8|x*eific resistance of 
pure copper, or the resistance of a cubic centimeter at 0° U. is 
0^000001642 ohm. The specific resistance of the various other metals 
is a matter of simple calculation based upon a comparison of their 
conductivity with that of copper. For instance, platinum has about 
one-eighth the specific conductivity of copper, and has, therefore, 
about S times the specific resistance. A pure copper wire 1 square 
centimeter in cross-section and 1 centimeter long has a resistance of 
q .000001642 ohm, and 100,000 times that length, or a kilometer 
(equal to 3280.9 feet) of the same wire would have a resistance 0.1642, 
or about J ohm. 


TABLE OF THF. RESISTANCE OF DIFFERENT METAL WIRES. 

Name or Metal. 

Silx'er. LOU 

Sr.:::::::::::::: 

Aluminum. * ^4 

Platinum. 6-9? 

Iron.. 

Lend. _ _ . 

Mercury, liquid... .- tC.oO 

German-silver (copper, 
nickel, 2; zinc, 1, parts). 

The resistance of any length of wire of any d J an '^ t " "!/ V a^eiven 
dated from this table. Multiply the wwtonce ofthe dimeter 

»ve, by the number of meters, and tlivideby i -q Dor w j re 

tpressed in millimetere. Thus the resistance of a t JJ 

dllimeter in diameter and 100,000 meters long > 
dlowing equation: 

» 205,700 ohms- 


Approximate 

Rematancx or a Wire 

CoMPaltATIv r. 

1 Metui Iaiso ash 1 

RESISTANCE. 

Mill ItlETER IX UlAM 


etxk. 


1.00 

0 01937 ohm 

1 00 

002057 

. 41 

i 

0 02650 

4 * 

1 04 

0 03751 

*4 

6.08 

0.11660 


. . 6.80 

0.12510 


. 13.60 

0.25260 


.. 62.50 

1.22470 


4; 

7.22 

0.13990 

U 


R - 


0.02057_X 100,000 

A* (or Via) 


• .u • m It W G and length of the secondary win* in 

is is the size. No. do. 15. aim * is what might 

ae 16 -inch induction cods. The 2 . ]r*» of ix>wer by con- 

termed the frictional resistance, and <•: - • j| ie ’ other 

ting a certain amount of the nkrtne ^at. I 

[ml.-ncc to tho flow of the «munt >■ '"'mb^of' “m*. not on the 
SETS 'iSlSSTSS u b not under eonaklera.ion a. tins 

2k““^;ho K i? re ^VK'en.U« ono A- 
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mice of n certain length of wire of n certain diameter. The follow 
tabic w ill also lx* found of value. 

It DISTANCE OF 30 INCHES OF GERMAN-SILVER WIRE AT «/» F 


B. W. G. 

l*ni. 

Diametkk 

Milumcttr*. 

Hk*I»taj(CE. 

Ohm*. 

No. 10 

0.130 

3.454 

0.02425 

•• 141 

0.080 

2 032 

0.07000 

20 

0.030 

0914 

0.34800 

'* 24 

0.022 

0.558 

0.93100 

“ :#) 

0.012 

0305 

3.23000 

" 30 

0.004 

0 106 

28.17500 


Silicious bronze has almost the conductivity of copper, i. e, 7 times 
less resistance than iron, and bronze wires weighing 100 pounds to the 
mile can be substituted for iron wires with great economy in cost and 
an increase in conductivity. 

Filling a Bobbin to a Certain Resistance .—If the outer diameter of 
the coil of wire is to be A, and the inner diameter a. and its length b 
the resistance required is It, and i is the radial thickness of the insulated 
wrapping of the wire. The diameter d of the wire which will fill such 
a bobbin and produce the required resistance is found by the equation 

d = - » + »"+ ~ - ^ A r — , where k is the resistance of a wire — 41G f 

3.1-1 4 

or 4 » long and 1 unit in diameter (Brough). 


3 um ° J ^ requir€d to fiU a coil » found bv the cquatioi 
4 d : ^ and here d is the full diameter of the wire, in 

cS'to *°[ anothcr f^mula is: add the thickness of thi 

Vi i 1 the , dia " le ^r ot the core outside of its insulation, multiple b\ 

•ind cUville bl Iho a " d , a ^. ii . n b - v the thickness of the coils (A —a) 

ana an id.* b\ the square of the diameter of the wire. 

+ , • T he n,i , , r of turns of wire in a coil is found by multiple in e th. 

i r < ^ ° f \ ie ? 01 (A~a ot the previous paragraphs) bv its lcngtli 
and dividing by the square of the diameter of the wire. ' & 

tables Who 0r r f s ™ tance easily found from one of the printed 

tables if the length and diameter of the wire are known. 

accoiSfm *k Upon ^.ti^fance.—This has to be taken into 
that it nwv K ?r f lhe ?°™ me rcial uses of electricitv, but it is so small 
tl»™-ut1iV » ° r ° n,v approximately calculated in electro- 
of 1 iVr cent f, r " r ? s '?tancc of a copper wire increases about one-fifth 
that the N.m» f . ,r f ach dcgTee F - °r lVb of 1 per cent, for each degree C. 
redst\/ >,r , :iTUn riscs * . A German-silver wire shows an increased 

the temperatureVi^L~ tWent,Cth ° f 1 ^ C ° nt ’ f ° r earh d ‘ >groe C * that 

of ft 1,1 Conducting li tres. -The ohmic resistance 
,., • ■ 4 y in ‘ w a measure of the ixnver which would be required 

_ n i j ■ • fl ma * c 1 u * current flow through the wire if the wire were straight 
,i n u< nr< “d by any other object. This portion of the power from 
m«/»m„l rator corresponds to the power lost by friction in ordinary* 
.. * * l H •' ' ' ° ne .°f the electric power so consumed is active in inducing 

h currents or in causing mechanic motion. It is converted into 
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heat- The heat produced in this way varies directly as the resistance 
and 2 ts the square of the current or amperage. The power wasted in 
sint ply overcoming what may be considered the frictional resistance 
to the passage of the current through the wire also varies directly as the 
resistance and the square of the amperage. 

The following formula enables one to calculate the number of horse- 
power wasted in the form of heat by the passage of a current of elec¬ 
tricity through a wire: 

HP - f J, K - CR x 0.00134. 

4 16 


The actual amount of heat generated in a given time, T, is equal to 
C*RTX0.2405 (gram-degrees). In this formula C 3 is the square of the 
number of amperes, R the number of ohms resistance, and T. the 
number of seconds that the current flows. The product of these three 
factors is to be multiplied by 0.2405 to find the number of gram-degrees 
or calories. One calorie is the heat required to raise the temperature of 
one gram of water one degree C. 

The Rise of Temperature in a Conducting Wire .—This will depend 
partly on the amount of heat generated in it in a given time, and partly 
on the rate at which this heat escapes from the wire. The larger the 
wire, the less will be its resistance and the less heat will be generated 
in it. but there is always some. Insulated wire for the mains and the 
separate circuits of house-wiring should be of such a size that its tem¬ 
perature will not rise more than 25° or 30° F., no matter how long the 
current flows. A good empirical rule is that a copper conductor 2 inches 
in diameter will safelv carry a current of 2000 amperes, and that the 
safe carrying capacity of wires of greater or less diameter vanes as the 
square mot of the third power of the diameter. An example of the 
application of this rule would be in fmding the safe carrying caparny 
of a No. 14 B. W. G. wire, which is about 0.0$ inch in diameter. ( ailing 

the unknown earn ing capacity X — 

1/2* : i/frOS* :: 2000 : X. 


v /5 r_ X - i o.o» 2000 . 

,/O.Ofc* 2000 _ '-000 X 0.02263 


V 2* 


2.K3 


- 16. 


A No. 14 copper wire 
without overheating. 


w 


ill 


accordingly carry a 16 -au.pcre current 


LENGTH, WEIGHT, AND 


resistance OF copper WIRE 


B. W. G. 

8 

10 

It 

20 

24 

30 


Weight *ni> 
Likotu, 
Pon*i» 
Mil*. 

435.00 
287 00 
ISO .00 
10.60 
7 SO 
2 30 


l.Kstmt akh 

HnamTAXC*. 

OHM» 

Mile 
2.00 
3.03 
4 50 
44.40 
112.02 
378.51 


RtaWTtfrt A*n 
Ohm* rr.K I or o.?v P * 

Pock®. 


0.00460 
0.01058 
0 02416 
2.27254 
14.55700 
164.46500 


217.313000 

04.54.U100 

41.392000 

0.440000 

0.060000 

0.006000 
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_. .,, .. * tv ,| Current. —Thu heat developed i n 

Tb Heating .J <IS ; n dynamos and x-ray coils, finds acorn- 

closely wound cm nC 'surface' practically only the outer surface 
taver, La greater rise of temperature will result. 
\ ri". S' C. ix ronnid.-rcd s»f« for the no ... the olectrorangnot. 
of a di-na.1.0 0to.-R.Mv tpcokmg, win* MO considered to be over- 



WOUIKl Wlvn WlrUfc Uiutiuu f . 

inversely proportional to the square of the diameter of the wire. The 
resistance in suc h bobbins is inversely proportional to the fourth power 
of the diameter of the wire. To secure equal heating in the two bobbins 
the current strength in amperes divided by the square of the diameter 
of the win* should give the same number in both. 

The safety limits are those within which there is no danger of injuring 
the insulation of the wires in the coils. Coils in which the wire is 2 
millimeters in diameter can safely carry about 15 amperes; and with 
wire 5 millimeters in diameter, about 60 amperes. 


NATIONAL BOARD OF FIRE UNDERWRITERS’ TABLE OF CARRYING 

CAPACITY OF WIRES 


Table A. Rubber Insulation 


B.&S.G. 

Amperes. 

18 

3 

1G 

6 

!•* . 

12 

12 

17 

10 

24 

8 

33 

6 

46 

5 

54 

4 

65 

3 

76 

2 

00 

1 

107 

0 

127 

00 

150 

OOO 

• 177 

0000 

210 


Tahlk B.—Other Insulations 


Amperes. 

Circular Mils. 

5 

1,624 

2,583 

8 

16 

4,107 

23 

6,530 

32 

10.3S0 

46 

16,510 

65 

26,250 

77 

33.100 

92 

41,740 

110 

52,630 

131 

GO,370 

156 

83,680 

185 

105,500 

220 

133,100 

262 

167,800 

312 

211,600 


The lower limit is specified for rubber-covered wires to prevent 
e™ ua deterioration of the insulating propertv bv the beat of the 

U nniufC fcar - 0 1 IKn . lt,n & thc insulation. The question of drop 
K i. •° US 1 UlCrat,on in foregoing tables. 

“riiYvLr * *- m *^°* s * lo, dd be used for regular wiring, 

mil is one th *° area of cross-section of the wire. One 

of a samL wbLi ^ h ° f Jl ", mch< tbW inch, or 0.001. and the area 
X0 001 0(MKmri| l ,S ° nC , on <>ac k s ide or one square mil is 0.001 
inch; 1624 aquare iXis% ^ mil m* 0.00000. square* 

which is oouiKxt V square inch. The area of a circle 

ff rca ; rl\T C l ? C \? denominated 1620 circular mils. 

...iL., i***Sfi£* V' r- u 162 ? circul:,r 

Of . wire MJSfLStaSTSA 
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t::° n .r' w ; r 7T Thi - indu,i «»» «» which ^ 

taken to limit tla How ot electricity n* muc h a* possible to the wire 
and the apjeiratus to which the current b led and through which 
it is intended to flow. leakage of electricity mav take place from one 
charg'd wire to another, or directly or indirectly'to the earth. A*wire 
niay he in>ulat« d by being merely suspended in the air at a sufficient 
distance from other conductors. The required distance will depend 
upon the voltage of the current, a difference of potential of 10,000 volts 
between a wire and another conductor causing the current to break 
through the insulation of about an inch of air. Air insulation is good 
enough for all practical purposes, and is depended upon for telegraph 
wires, except at the points where the weight of the wire must Ik* sup¬ 
ported. The fact that the air is a poor conductor of electricity and 
may, therefore, be used as insulation, makes the installation and con¬ 
struction of electric apparatus much simpler than if even- wire and 
switch and binding-post and screw had to lx? protected from contact 
with the air. _ Bare wires may run in grooves in various insulating 



made in this way. One wire from the battery or dynamo is secured bv 
a binding-post which projects from the face of the slate base. The 
continuation of the circuit is formed by a bare wire laid in a groove on 
the hack of the slate or marble base from the concealed end of another 
binding-post, which carries the hinge at one end of the gap. bridged 
across by one contact blade of the knife-switch. From this hinge the 
current follows the contact blade to the contact jaws, goes through the 
metal support to a wire which passes along the under side of the base 
to lx? seeured to the concealed part of another binding-post. A wire 
passes from this binding-post to the apparatus. The return current 
follows a similar parallel path back through the connections on the 
opposite side of the double knife-switch. On the under surface 01 the 
marble switch-board of a cabinet for voltaic and faradic currents there 
are sometimes a dozen bare wires running in grooves and forming the 
connection between the various metallic binding-posts, switches, meters, 
and resistances on the face of the switch-board. . . 

The old idea of the earth as a universal reservoir of electricity into 
which cither positive or negative electricity may be allowed 
and will be immediately neutralized is quite a good one as a "or ■ & 
hypothesis. Take the'case of an insulated conductor "kc a single 
telegraph wire; if one end of the wire is ground*‘ . 

pole of the batten* is grounded while the other is 
with the telegraph win*, a current will flow through 
and a meter which may be placed in the circui au k ( j ie 

telegraph wire and back through the earth to t e «» <- 1 which 

battery 1 . The nature of the transmission through the earth which 
receives thousands of different currents iron* natund and Judicial 
sources must be very complicated. The h\pot i«. , , . ' p j v 

easiest explanation is that the earth at any point s * • * - * ve * a 

a deficiency in either positive or negative clei ‘ . • . 

surplus of either kind. Demonstrable currents uf elect™«t> are 

produced in the immediate neighborhood of a .6 ro , «' '' ■ • 

an- the ones which destroy gas- and water-pipes by electrons,s in the 
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neighborhood of Uhj electric railways. Uskw through the insulation 
along the telegraph forms an earth current which n-tuiriH to the battery, 
ami if there is no other connection, the amount of current passing 

through the mister will be simply the amount of leukuge. From 1 Mini « 

. ^ *« 

law c - ' , It -* *; ; the resistance of the insulation along the whole 

line is found bv dividing the electromotive force of t he battery in volts by 
the leakage current in amperes. The standard insulation resistance of 
telegraph lines is 200,000 ohms per mile. For instance, the electro¬ 
motive force from a battery of 20 cells will send a total current of 
only about milliarapcre through all the different slight leakage 
points of a mile of telegraph line. „ 

The Resistance of Glass and Porcelain Insulators .—This ls exceedingly 
groat, and for elcctrothcrapeutic purposes these substances may be 
regarded as absolute non-conductors. 

The Insulation Resistance of (lutta-pcrcha— This material is water¬ 
proof. and when not exposed to the air, is very durable. Exposure to 
air and light hastens oxidation. W'irrs insulated with it and contained 
in lead tubing or submerged in water remain perfect for years. It has 
considerable tensile strength, resisting a traction of 1000 pounds per 
square inch of section before permanent elongation takes place, and 
having a breaking strength of 3500 pounds per square inch. A gutta¬ 
percha insulating covering on a wire adds more than enough tensile 
strength to a suspended wire to sustain the addition of its own weight. 
The electric resistance of gutta-percha varies a great deal with the 
temperature. It Ls 24 times as great at 32° F. as at 75° F. The 
insulation resistance at 75° F. of the gutta-percha covering of a mile 

of wire is equal to 920 log. ^ megohms. Here D is the outside diameter 

of the gutta-percha in mils (0.001 inch), and d is the diameter of the 
conductor in mils. So that the insulation resistance in megohms 
(1,000,000 ohms) of a mile of gutta-percha-covered wire is equal to 920 
times the logarithm of the number found by dividing the outside 
diameter in mils by the diameter of the conducting wire itself in mils. 
Wires from No. IS* to No. 16, if insulated by gutta-percha or rubber, 
which has much the same properties, require a coating at least inch 
thick, and should have an insulation resistance of at least 100 megohms 
per mile at a temperature of 70° F. Nos. 15 to 8 require an insulation 
s 3 « inch thick; and Nos. 7 to 2 an insulation inch thick. These are 
tor voltages between 0 and 600, and for electrotherapeutic purposes 
gutta-percha and rubber may be regarded as absolute non-eonductors. 

The Electrostatic CajMcily of (,’utla-jnrcha Insulation .—A wire with 
an insulated wrapping forms a condenser. The metal forms the inner 
armature, the gutta-j>ercha the dielectric, and the surrounding sub¬ 
stances the outer armature. When an electromotive force is applied 
to the metallic wire, the primary’ effect is to charge this condenser, ami 
then later comes the passage of a current through the conductor. The 
capacity of a condenser depends partly upon the size of the two arma¬ 
tures, or outer and inner conducting coatings, but also to a very great 
extent upon the material, size, and thickness of the dielectric. The 
dissected Leyden jar (p. 25), in which the charge remains upon the 
glass ufter both outer and inner coats are removed, illustrates this fact. 
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r r rKar fiH in th?™ ° ' 24 f (M) * microfarad per 

£.'teeter of the insulation is only^ SOtimLTth "r Wh,Ch * ** uU, jJ* 
£££ anil the smaller L thc 


IS: “rof^ “2S w?r C e U 

^ '\ h5ch 

g-TT -s': jsrt z 

line com*spo«dmg m time of occurrence to the distance from the 
generator. Hesul.-s the delay due to the distance traveled by the 
cloctnc impulse, at the same rate as that of light, about 1*5.000 miles 
a second, there is a delay due to the fact that the condenser formed bv 
the conductor and its dielectric and the surrounding media must be 
fully charged before t he full strength of the impulse can reach any distant 
part of the line. I lie result is an impulse represented graphically by a 
slanting instead of a perpendicular line. 1 he same phenomenon occurs 
when the current is turned off. I he electric tension at any part of the 
wire does not suddenly subside at a period of time corresponding to its 
distance from the generator, but subsides only gradually as the con¬ 
denser charge is lost. If the successive impulses are too rapid compared 
with the electrostatic capacity of the wire, the condenser charge does 
not have time to disappear between impulses, and an approximately 
constant current is the result. In telegraphy this limits the number 
of signals which can lie transmitted to those corresponding to 135 
words a minute. Wires used in clectrotherapeutic apparatus, if of 
sufficient length to possess an appreciable electrostatic capacity, are 
almost always used in the form of coils, and in these the effect of other 
inductive influences overshadows that of the electrostatic capacity of 
the wire and its insulating material. 

The Loss of Insulating Properties by Marble and Hard Rubber . it 
will sometimes happen that a high-frequency apparatus will <•< u>c u> 
work in consequence of the fact that the marble front or top w £ 
forms a base for the binding-posts leading from the outer coateol he 
Levden jars to the resonator, and for the hindmg-poste lead™? from he 
inner coals of the Leyden jars to the spark-gap, has 1®^'“ 1 io * 
properties. The commonest cause of this 

of moisture by the marble, and its becoming thus - thf mar blc 

of electricity to allow* the high-tension current- P . ^ m occur 

instead of being compelled to cross the spar -g. P- ^ due ^ t |„. 
spontaneously in warm and moist climates. 4 - half full of 

escape of moisture from the Leyden jars when the latt^ ^ ^ 
some liquid, like salt solution, forming t,ie .' n , • t h e nitrous fumes 
important cause of absorption of moisture is hinh-tension electricity 
which are the accompaniment of discharges ^ Leyden jars and 

through the air. This condition will occu £ t | lC ,.^go containing 

t,ie spark-gap and resonator arc entirely - i; nu ul in the Ix-yden jars, 
the coil. It occur. without «hc p^"« “f/^bbosrd. The marble 
and also with a wooden or a hard-rubber « Jy if thp surface is 
sl »b shows this condition to the ’ ftnt l the finger can rub off a 
tnpolished. upr and streaked, a t __ f i,„ n rure m such 


L_. It looks wet and is better tlian cure in 

«altv or ftcid-tasting deposit. I r,> ' 1 , , onlC a conductor, it is '*' r > 


since after the marble has i . again, 
difficult t«> make it an effective insulator aga 


Four days baking 
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will certainly drive out every particle of moisture in the marble, but 
will not restore its insulating properties. 

It is a good rule not to use any liquid inside the case of an z-rav 
coil or high-frequency apparatus, and especially to see that there arc- 
no imperfect contacts, with their consequent sparks and nitrous 
fumes. 

It cannot yet be stated positively whether this disagreeable accident 
is due to ordinary chemic processes entirely, or whether it is due to a 
process of ionization of the marble itself, whereby it has permanently 
acquiml the property of conducting electricity. In the first case, we 
may be able to dissolve out the disturbing chem'ic compounds by soaking 
in some solution and then drying the marble. In the second place we 
shall have to adopt the present plan of discarding a piece of marble 
which has once become a conductor. 

In the case of hard rubber the surface attracts moisture and dust 
and besides undergoes a carbonizing process in the presence of high- 
frequency effluvia, so that this substance is not more permanent than 
marble for the purpose under consideration. 

Glass may prove to be successful since, so far as known, the changes 
which it undergoes affect only the surface, causing a certain roughness 
which favors the deposit of metallic nitrates and dust and moisture. 
Its insulating qualities are probably restored by washing the deposit 
off the surface. I his has not been definitely settled vet. 

The peculiar character of the current which we have to control in 
this ease is shown by the fact that a vivid white spark will often be seen 
at a binding-post. The screw may be turned down as tight as possible, 
and still the thin film of oxid between the two metal surfaces will offer 
sufficient impedence to cause the current to leap across an air-space of 
an appreciable fraction of an inch. 

A lightning arrester is always required when wires enter a building 
above ground. It is an arrangement for leading a charge of high- 
tension atmospheric electricity to the ground, instead of allowing the 
current to pass into the house along the wires, with danger to the 
instruments, house, and occupants. The general principle is to have 
an insulated wire, as heavy as No. 16, thoroughly well grounded, and 
terminating in a metal plate with saw teeth supported upon the same 
insulated base, with a similar metal plate which forms part of the 
electric supply circuit. The sharp points of the two plates are bare, 
and only a fraction of an inch apart, but normally none of the current 
wnll leave the electric circuit and leap across the non-conducting air- 
gap between the two sets of points. The high-tension charge of atmos¬ 
pheric electricity. however, wit h its enormously high frequency (millions 
of osculations a second), flashes across this space and is safely led to 
earth. It is true that the ohmic resistance of the air-gap is infinitely 
greater thnn that of the wires in the various instruments, but the high 
tension makes it possible for the atmospheric electricity to overcome 
this resistance. Currents of extremely high voltage and extremely 
rapid oscillations are subject to an inductive impedence which will 
cause them to leap a considerable air-space and follow the shortest 
path rather than follow a long conducting path, even though the latter 
has ample carrying capacity. Another form of lightning arrester is 
made by wrapping half a dozen turns of insulated wire around the 
electric-light wire before it enters the house. The other end of this 
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insulated win? is grounded, ns in tin* first typo of lightning arrester 
by bring soldered to a metal water-pipe or to a mass of iron buried in 
a pit tilled with damp charcoal. 

Electrolytic Lightning Arresters. These afford a short circuit for 
the current whenever it becomes of a sufficiently high voltage to over¬ 
come the resistance of the liquid. The resistance can be so delicately 
adjusted that even a small percentage of increase over the ordinary 
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Fig. 159. —Wcstinghouse electrolytic lightning arrester. 

operating voltage will be prevented from passing into 
the house circuit (Tig. 159). The principle is the 
same as in the familiar electrolytic interrupters used 
with x-ray coils. 

VALUES OF ENGLISH AND METRIC MEASURES. 

One meter 3.2809 feet-39.37 inches. 

One centimeter—0.3937 inch, or about -A inch. 

One millimeter ( 0.001 meter)—0.03937 inch, or about 3*5 inch. 

One kilometer (1000 meters)—about $ mile. 

One gram — 15.432 grains (Troy). 

One kilogram (1000 prams)— 2.20 pounds Avoirdupois. 

One cubic centimeter 11 c.c.) “0 06103 cubic inch. 

One liter <1000 c.c.) —61.03 cubic inches—0.8804 quart. 

One degree Centigrade--? degree Fahrenheit. 

0° Centigrade— 32° Fahrenheit — freezing-point of water. 

100° Centigrade—212° Fahrenheit—boiling-point of water. 

10O° Fahrenheit — —37.8° C. 

39° Fahrenheit —3.8® C. — maximum density of water. 

60° Fahrenheit — 15.5° Cent.— temperature ut which electric resistances are 
usually measured. 


Fig. 160—Cen¬ 
tigrade and Fahr¬ 
enheit thennomet- 
rie scales. 
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MEASUREMENTS OF RESISTANCE 

Different substances Imve specific conductivities, and a conducting 
path consisting of a given length and area of cross-section will present 
a resistance which may be calculated by reference to a printed table. 
Any change in chemie composition or in temperature or other conditions 
produces a change in electric resistance. This fact is illustrated in the 
most wonderful manner by the conductivity of water and aqueous 
solutions, especially of acids ami salts, inking the conductivity of 
silver as 1. that of the purest distilled water is about l>( x)o~o(».u65» while 
a solution of sulphuric acid one to six of water, has a conductivity about 
Kw'ooon^i that of silver. This is the solution which is used as the 
electrolyte in the liquid interrupter for x-ray coils. The smallest 
admixture of any other substance multiplies the conductivity of water 
to a perfectly enormous extent. The electric resistance of a disk of 
pure water 1 millimeter thick is as great as that of a rod of silver of the 
same cross-section, but twice as long as the distance from the earth to 
the moon. One electric resistance which has to be tested in electro¬ 
therapy is that of the insulation in different parts of the apparatus and 
in the covering of the wires. Another is the internal resistance of the 
batten*. These two tests are sufficiently described on pp. SS and 227. 
Another is the resistance of the wires themselves, while others are those 
of the living tissues, especially the skin, which is highly resistant, and 
the resistance of physiologic fluids, such as the urine and blood. 

Ohm’s law, that the current in amperes is equal to the electromotive 
force in volts divided by the resistance in ohms, furnishes the basis 
for even* calculation in regard to resistance. The resistance is equal 
to the electromotive force divided by the strength of the current 



Testing Resistance by Simple Substitution. -An unknown 
resistance, R, Is connected in series with a constant batten* and a 
galvanometer. G. and the current strength is noted. Then a standard 
resistance, II', Is substituted for the unknown resistance, and is varied 
until the galvanometer shows that the current strength is the same as 
in the first instance. Then K R\ 

It may not always be practicable to vary the standard resistance so 
as to malic the current equal to the one to be tested, ami in that case a 
calculation is to lie made, based upon the relative strength of the current 
with the two different resistances. If d is the deflection obtained with 
the unknown resistance, and d', that obtained with the standard resist¬ 
ance, and G is the resistance of the galvanometer (it is necessary to 
know this), and the internal resistance of the battery is so small in 

comparison with R, R' and G as not to be considered; then R = -j- 

(R'+G) — G. 

lhe standard resistances used in the foregoing tests arc obtained by 
the use of a resistance box. 

It is accessary to take precautions to secure joints as free from 
resistance as possible or the results will l>e vitiated. The ends of the 
wires should be scraped free from oxid or grease, and where delicate 
measurements are attempted, the different contacts should be made by 
(lipping the ends of the two wires into the same cup vf mercury. 
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of a certain size, with a known resistance per centimeter. There is ""a 
very perfect electric connection between the two resistances. A double 
pole switch, not shown in the diagram, makes either the connection 
shown by the heavy lines in the diagram, or that shown by the dotted 
lmes. In the former case the galvanometer is in shunt to the standard 



resistance R\ and in the latter case to the unknown resistance R 1 . 
R l is to be varied until, as we turn the switch, making alternately one 
connection and then the other, the same amount of deflection is pro¬ 
duced. Then R* R'. In other words, the resistance utilized at R' 
indicates exactly the resistance of the object which was to be tested. 
The adjustment may l>e made by varying the length of the wire which 
is to be tested if it is a wire, and in such shape that a sliding contact 
may be had with it. The original 100 cm. of the standard resistance 
wire is unvaried, and we find how many inches of the unknown wire 
have a resistance equal to that of 100 inches of the standard wire. 
From this it is easy to calculate the resistance in ohms of any desired 
length of the wire under test. . . 

This method, by means of comparative difference in potential, is 
adapted to measuring the resistance of a short wire, or such a resistant c 
as occurs at the contact between the brushes and the commutator section 
in a motor or a dynamo. . 

Generally speaking, the resistance of different physiologic tissue* 
and fluids is so great as not to be conveniently measured by this method. 

Measurement of Resistance by Wheatstone’s Bridge. |hi> » 
on a very similar principle to that of the measurement of the elet tro 
motive force by Luinsden’s method of opposed electromotive forces. 
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The diagram (Fig. IG2) shows the general arrangement. One of the 
wires from a constant current battery, E, divides into two paths, A and 
B, having fixed resistances. The other wire from the battery divides 
into two paths, one of which is a variable standard resistance, R*; and 
the other is the unknown resistance, R*, whieh is to lx* measured. A 
win* from A Ls joint 1 to a wire from R* at the point l in the diagram, 

and a wire from B to one from R 1 
at 2. Between the points 1 and 2 is 
a cross wire with a galvanometer, G. 
The current living turned on, there 
will be an electromotive force at 1, 
tending to send a current through the 
galvanometer toward 2; and at 2 
there will be an electromotive force 
tending to send n current toward 1. 
The fixed resistances and the vari¬ 
able standard resistance are regu¬ 
lated with reference to the resist¬ 
ance to be measured, so that the 
galvanometer shows no deflection. 
When this is the case, it Ls capable 
of demonstration that the following 
relation exists between the different resistances: A : B : : R' : R 5 . 
Consequently A R : = B R 1 , and the products of opposite sides of the 

bridge are equal to each other. Therefore, R* = R 1 - —. 

B and A are sometimes equal, and in that case R J = R 1 . More often, 
however, B is 10, 100, or 1000 times A, and then we must first find R 1 by 
adjusting its resistance until the galvanometer shows no deflection, and 
then multiplying the value of R 1 by 10.100, or 1000, as the case may be. 




Hit- 163. Drop In potential along a uniform rr»i*tanrc proportional to distance ba-twrrn 
two pole* of a battery. 1’he Wheatatonv liriil^i* equivalent. 


On the other hand, the unknown resistance may be so small that it will 
be desirable to make A 10, 100, or 1000 times the value of B. In that 

*1^1 ’ inrJ? to,,n d tlu- value of R l , this value is to be divided by 10, 
iuu or 1000 for R* bears the same relation to R 1 that B bears to'A. 

Min another condition may occur. It may not be practicable to 
secure an exact balance, shown by the absence of deflection in the 
galvanometer, lhe amounts of deflection with the nearest available 
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values of R 3 above nrul below the tnie value form the basis for the 
calculation of the small fraction to be mbits! to or subtracted from the 
nearest available trial resistance. 

The electric bridge or balance is made up in different forma, and in 
some there is a slight modification of the theoretic combination of parts 
but they all depend upon the same principle: that equal opposed electro^ 
motive forces produce no deflection in a galvanometer. The equality 



Up. 104.—Another example of the condition* in Fip. 162. 


of the electromotive forces at. the points from which the galvanometer 
circuit is derived may be illustrated by the diagrams (Figs. 162 and 163). 

Fig. 163 shows a difference of five volts in potential between the 
point marked Cu + at the. positive end of the bridge, and the point 
marked An— at the negative end of the bridge. Representing electro¬ 
motive force as height, we should have Zn — at the zero level, and Cu -f- 
at a height of five units (representing ohms). The line joining these 
two points represents resistance, and the point P has 50 ohms between 



Up. 165.—Student’* rcsist&noo box. 


p - an ^ Aa\— , and 1200 ohms between it ami Cu + . In other words, 
» i> a point along the circuit separated from Zn - by only one-twenty- 
>'fth as much resistance os there is between 0u+ and Zn —. According 
to very well-established principles, the difference in potential between 
j and Zn — is only onc-twenty-fifth as much as that between ru+ ami 
i '. electromotive force at P is. therefore, correctly represented 
by a height of 0.2 unit (equivalent to 0.2 volt). 
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1 liming now to Fir. 164, wr find tin* same potential at (!u f (five 
volts) and that the resist Alice between I' 1 and Zn (200 ohms) is 
oOivt won tv-fifth that of (*u+ or 0.2 ohm. 

Thom is the same potential at |> and P 1 when the four resistances 
bear the proper relations to each other, and having the same potential 
no flow of current occurs bet ween P ami 1". 

The Resistance Box. I he fixes! and variable resistances employed 
in testing electromotive force or resistance am usually obtained from 
a box containing several coils of wire having different standard resist¬ 
ances varying from 0.1 ohm to perhaps 10,(XX) ohms. In some cases 
the different resistances arc introduced into the circuit by pushing a 

plug into a hole, and in other eases it is by 
Pulling a plug out of a hole, and in still other 
cases there arc sliding contacts by which the 
resistance is changed. These* resistance 
coils, of course, have a tendency to heat up, 
but this is not dangerous, because the current 
is usually a small one obtained from a few 
Daniell cells and measured in milliamperes 
rather than in amperes, and it is turned on 
' f° r a s ^ or t time. A resistance coil of 10(H) ohms might consist of 
651 feet of No. <11 (tcrman-silver wire (-j-J-j inch in diameter), and 
would weigh about 14 ounces. Smaller n‘sistances may be made of 
larger and shorter wire. 

APPROXIMATE RESISTANCE OF GERMAN-SILVER WIRE 



Fig. 160. —RrsLstanco coils 
(schemntio). 


B. W. G. 

Diameter. 

Rr-HIXTANCE. 

No. 

Inch eh. 

Mi i.li meter*. 

Oiima per Foot. 

Onvn per M 

6j 

0.200 

5.030 

0 0030 

0.0125 


0.160 

4.060 

0.0065 

0.0193 

10 

0.136 

3.450 

0.0080 

0.0270 

12 

0.107 

2.720 

0.0130 

0.0430 

MJ 

0.080 

2.030 

0.02:14) 

0.0770 

18 

0 050 

1.270 

0.0600 

0.19S0 

20 

0.036 

0.914 

0.0890 

021830 

24 

0 022 

0.558 

0.3100 

1 0210 

26 

0.018 

0.457 

0.463 

1.5290 

31 

0010 

0.254 

1.530 

5.1500 

36 

0.007 

0.106 

9.390 

31.0000 


The resistance of German-silver wire is about 13.5 times that of 
copner wire of the same size. 

Testing the Resistance of a Galvanometer.—If another galvano¬ 
meter is available, the Wheatstone bridge is used. The galvanometer 
whin - resistance is to bo tested is placed in the position of R 1 in the 
, 1 ,‘*\ *6- 162), and the other galvanometer in the cross circuit of 

th ■ >ridgc. The resistance of the unknown galvanometer with or with- 
° U v s.uiut is then tested as if it were any other resistance. 

/ i otnsnn $ (Lord Rayleigh's) method is useful when them is no other 
gal iMomctcr available. A Wheatstone bridge is used (Fig. 167), and 
the g Manometer to l>e tested is placed in the ordinary' position of the 
unknown resistance. At the place upon the cross circuit where a 
galvanometer is ordinarily placed there is none, but instead there is a 
k«-v for opening and closing this cross circuit. A and B arc fixed 
resist ances, and R' is varied until the deflect ion shown by the gal¬ 
vanometer Is the same whether the cross circuit is closed or open. 
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it is independent of the internal nwwtonee of the battery. One wire 
from the battery should go to the junction between the two lowest 
resistances, and the other wire to the junction between the two highest 
resistances. 

To Measure the Internal Resist¬ 



ance of a Battery. —The simplest 
and readiest method is illustrated 


in Figs. I (VS ami 1119- The battery 
hits two short heavy copper wires, 
ami the galvanometer is shunted by 
a short tliiek copper wire, so that 
the resistance of the conducting cords 



m 


the galvanometer and its shunt, may 
be neglected. These resistances are 
to be very small in comparison with 


Fir. 167.' —Measuring rmixtnn<-«- of » 
galvanometer when no other galvano¬ 
meter is s\ tillable. 


the internal resistance of the battery. 

The current is turned on, and the deflection of the galvanometer is 
noted. Then a resistance is introduced at R, and is varied until the 
galvanometer indicates only half as strong a current as before. Since 
the current is only half as strong, the resistance must have been 
doubled. Therefore r (the battery resistance) -f R-= 2 r. And r=R. 



Fipi. 16S tutil 10ft.—Measuring internal resistance of a battery. 


Testing Electrostatic Capacity.—The static charge on an insulated 
conductor may lx» measured by discharging it through a ballistic gal¬ 
vanometer. The latter is any galvanometer in which the movable pa 
is heavy enough to cause a series of pendulum oscillations ui consequc net 
of a momentary discharge. Such an instrument must be P™5 U ‘. 1 
by experiment with standard quantities of electricity, and tins is tiont 
by discharging known capacit ies charged to known potentials t inuig • 
' Measurement of Electric Capacity.-This may be donei by 
charging the body to a known potential, and then measuring the am > 


A certain amount of electricity may charge a body of large ®*I • 

to a low potential, and have very different properties (noin • > 1 ' 

it produces no noise or shock when discharged) from that of the .. 


iccineitv nv aiscnargmg iv uuvuru a ••........ - tv 

A certain amount of electricity may charge a body ot large caj . 

1 low potential, and have very different . sftn ,e 


of tin- |M*tcniial. 
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amount of electricity charging a body i»f small capacity to a high 
potential. 

The difference may he likened to that between the same amount of 
heat which, when absorbed by a pint of water, will not warm it per¬ 
ceptibly. but if applied to a needle, will make it red hot and capable of 
scaring the flesh. 

Condensers. Leyden jars and the manv-lcaved condensers of 
induction coils have a definite capacity which depends partly upon the 
nature, size, and thickness of the armatures and of the dielectric sepa¬ 
rating them. Every object, solid, liquid, or gas, which can receive an 
electric charge has a certain capacity, and exhibits the properties of a 
condenser to a greater or less extent according to circumstances. A 
submarine cable, for instance, has a large electrostatic capacity which 
shows itself in two ways: first, it takes an appreciable amount of elec¬ 
tricity and a certain length of time to charge it to such an extent that 
it begins to act as a conductor and deliver current at the other end. 
Second, \\ hen the current is turned off, the cable has a certain charge 
which causes it to continue to yield a current for a certain time. The 
currents through the cable do not, therefore, begin and end with the 
sharp click of the transmitter, and the rapidity with which signals can 
l»e sent through it is limited. . Coils of insulated wire are used as capaci¬ 
ties m connection with certain electric transformers. Levden jars are 
usually charged with von' high-tension electrieitv, generated by a 
static machine, and receive, therefore, a magnitude of charge which 
is quite wonderful when the small capacitv of the jar is considered. 
The Leyden jar or sonic equivalent thereof with a perfect and practically 
indestructible dielectric is the type of condenser that must be used for 
charges of very high potential. The capacity may be increased by 
usmg a larger Leyden jar or connecting a number of Leyden jars and 
charging them all at the same time. There are two principles upon 
which Leyden jars may be connected. They may be connected in 
parallel, all the inner armatures being connected to form one pole, and 
all the outer armatures connected to form the other pole. The capacity 
* • ®?*}“ onser thus produced is equal to the sum of the capacities of 
the individual Leyden jars. The other way is to connect the inner 
armatures of one jar with the outer armature of the next, and the inner 
armature of that with the outer armature of the next, and so on. This 
is called a series connection, and the two poles of such a condenser are 
iormcd by the outer armature of the jar at one end of the series, and the 
inner armature of the jar at the other end of the series. This is an 
arrangement similar to that in which Leyden jars are charged hv 
cascade. I he capacity of a condenser made up in this way is equal to 
le reciprocal of the sum of the reciprocals of the capacities of the 
individual Leyden jars— 



i ^ Leyden jar with a total coated surface of 1 square meter and with 
gias> millimeter thick lias a capacity of -fa microfarad. The capacity 
ot the Ixyden jars used in high-frequency apparatus is about 0.001$ 
microfarad, of three such Leyden jars connected in series the capacitv 
would be— * 




c - 


1 


I 


o.uois o.outs 


+ 0.0018 


3 

0.0018 


0.0018 
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0.0000 microfarad. 


Testing the Capacityof a Condenser hy Direct Discharge.— This U » 
simple method whirl, yields approximate result* It it^uiwa theui 
of a mirror ga variometer or a positive astatic galvanometer and of a 
.tandani roinhmser of known capacity, C,. A .standard comW 
(l-,g. 1/0) is a necessary part of any outfit for making tests of electric 


if) 


t 






Fig. 170.—Standard condenser. 

capacity. Such a standard capacity of \ microfarad may contain 
1200 square inches of tin-foil m small sheets separated by paraffin 
paper. The same batten' is used to charge first the standard condenser, 
and then the condenser whose capacity is to be measured. The standard 
condenser is discharged through the galvanometer, and the amount of 
deflection, d,, Is noted. Then the condenser with an unknown capacity, 
is discharged through the galvanometer, and its deflection, iL, 
is noted. Then— 

C, : C, :: d, : d, 

°r C, - C, 

Thomson's (Rayleigh's) Method of Testing the Capacity of Cond,'users 
and Conductors.— The capacity to be tested for electrotherapcutic 
purposes may be that of the secondary winding ot an x-ray coil or 

transformer. , . * 

The Apparatus Required (Fip. 171).—B is a battery about ten 
Baniell or other constant voltaic cells. This must be well m> 
from the ground, as well as between its two opposite charges. 

Key' is a key by means of which the circuit is made or broken close 

to one pole of the battery. ... , . , , the 

Ke!) is a key by which the circuit is made or bn.kcn betwcOT tht 
batten*, and one end of the coil of wire whose capacity is to be tested. 
The latter is marked coil. 
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t’oiV in the diagram has the other end of its wire free. 
l c is the rapacity of the roil expressed in microfarads. 

AY./ makes or breaks the circuit at the point where a wire leads 
from the battery to one electrode of the standard condenser, whose 
capacity is C' expressed in microfarads, and whose other electrode is 
grounded. 

From a point between the battery and the standard condenser a 
side line crosses to the earth through R\ which is a variable resistance. 

From a similar | h .inr on the cir¬ 
cuit from the batten* to the coil a 
side line passes to earth through R 5 , 
which is a fixed resistance. 

G, the galvanometer, is on a 
line connected at one end with the 
junction of those two resistances, at 
the point where they are fastened to 
a ground wire, and at the other end 
with the circuit between the standard 
condenser and the coil. 

AYy 4 makes and breaks the gal- 
IH vanometer circuit. 

The test is made as follows: 1. Close key 1 , then V 1 and V 1 may l>e 
the potentials at the points of junction of the battery wires with 
the resistances R* and R* leading to earth. The current is the same 
through the battery and through both resistances, since these are in 
series. The voltage, therefore, must be proportional to the resistance, 
and we have— 

V* : V* : : R» : R». 



Fig. 171.—Testing the rnpacit.v of a coil. 


2. \\ liile key 1 is still closed, close keif and keif simultaneously 
lor a fixed time, charging both the capacities. The standard con¬ 
denser C‘ is charged to a potential of V 1 , while the capacity C 1 to be 
measured is charged to a potential of V\ 

Knf and key* which lead from the free extremity of the coil to the 
condenser, have been open during th.’s time, and the proximal electrode 
of the standard condenser has been connected only with the negative 
pole of the battery.^ The capacity to be measured has been connected 
onh with the positive pole of the battery. The proximal armature 
oi the standard condenser and the capacity to be measured are, there- 



, a . anf i , cutting off all* connection with the batten*. 
• ? e rp/ \ al '°wing the positive and negative charges of C 1 and C 1 to 
mx. 1 ,eir potentials are, of course, immediately equalized. and if the 
A ; ® n are ec l l,a l- both charges are neutralized. Open key* to test 
•*. 1 ie occurrence of a deflection indicates an excess either of 
or negative electricity in the combined capacities, and another 
r».. • •" s ,na< h“ with another value, to the variable resistance R‘. 
i J w repeated until a complete equality and neutralization of the 
n.irges in the two capacities art* indicated bv the absence of deflection 

„ ^.r ,V " nom ^‘' r - Wc h»vo .he faeton. for (ho ealeulation of 
. in known resonance. fheac faeton are the reoistances of the two 
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rrirth shunts determining the voltmres rem.inwi . . i 
romhMKser and the- unknown caoacftv with .» 1 oha^,!;, ' ,h . c standard 
tnVity. An electric capacity b uK I , “ mc ‘V ,Rnt 'ty of clec- 

clectrieity ran be forced into it and will SmptetX’fiH “T 1 80 . much 
certain pressure; but four times •»* much , h r‘ f,l | 1 °. r chaiweit at a 
requin*d fully to charge it at twice thnt ‘ ‘ ,H; forcctl ,n and will be 

th.n.hBwil.j.,,^ the applied pn-^rc inThe^oi„l^r •" ou# * 

The following is the calculation: conuenscr. 

\ ' t * — \ 3 (?. (The quantities of electriritv , 

nre equal.) And from this the following pro,J,rtion b obtSV““ 


V* 

It is already known that— 


V 


Therefore, 


V* 




It’ 


■ * C 1 : C*, and from this 

R i 

"pT X C* microfarad. 


There arc other methods of measuring the eapaeitv of condensers 
or conductors, hut thus one is accurate and readily available for laW 
toiy work. * W1# 

A set of Leyden jars of equal capacity connected in parallel has a 
combined capacity found by multiplying the capacity of one Lcvden 
jar bv the number of jars. The same jars connected in series have a 
combined capacity, which is found by dividing the capacity of one jar 
by the number of jars. 

Other different combinations may lx* made corresponding to the 
multiple-series and series-multiple arrangement of voltaic, cells in a 
batten*. 1 hese give any desired capacity, large or small, if there are 
a sufficient number of Leyden jars available. 

Uochefort s monolith condenser is exactly analogous to a Leyden jar 
containing the same number of square inches of metal foil, and separated 
by the same thickness of glass. But a flat glass plate considerably 
larger than the armatures is used instead of a jar, and the distal surfaces 
of the armatures are covered by glass plates which extend beyond the 
metallic surface, and are soldered to the dielectric glass plate by a cement 
having practically the same composition as the glass. The condenser 
is practically a solid sheet of glass, containing in its interior two metal 
plates separated from each other by a certain thickness of glass. At 
opposite points on the periphery of the glass there are metallic con¬ 
nections from the two armatures. This method of construction prevents 
the leakage of electricity which takes place all around the edges of the 
armatures in a Leyden jar, and which is visible as a violet-colored 
light and as a regular crown of violet-colored sparks at the moment of 
discharge. The armatures in the monolith condenser present no 
visible evidence of activity. As made by Rochefort, there are only a 
few small luminous points between the glass plates where the contact 
is not absolutely perfect. These places are miniature Geissler vacua, 
and do not cause any demonstrable loss of electricity, ami do not tend 
to enlarge.' The armatures are of copper foil, and are about 6 inches 

1 AnnalM .I'fclcctmbiologic et de Radiologic. Lille, France. February, HH)G 
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in diameter; while the complete condenser with an ebonite top and 
bottom and metal binding-poets forms a disk about 12 inches in 
diameter and about 1 \ inches thick. Two or more of these condensers 

» i . • . 1 ^ may 1 m* connected in parallel or in 

series or m a combination of the two ways. This connection is a 
remarkably simple matter, assuming that the condensers are all placed 
one on top of the other; the binding-jM.sts of the top armatures in the 
various couples may be turned toward one side and those of the lower 
armatures turned toward the opposite side (Fig. 172). A simple metallic 
connection binds together all the connections on one side, and forms 
one pole of a condenser having a capacity equal to the sum of the 
capacities of all t he separate couples, while all the lower plates arc bound 



Fig. 172.—Rochrfort’s monolith condenser. Usual parallel connection. 


together in the same way to form the opposite pole. These condensers 
can be equally well connected up in series. Turn the binding-posts so 
that in the connection from the upjx*r plate in the first condenser shall 
be toward the right, and from its lower plate to the left: and that from 
the upper plate of the second condenser to the left, and from its lower 
plate to the right. The connection is made from the lower plate of the 
first to the upper plate of the second couple at the left of the combined 
condenser; and from the lower plate of the second couple to the upper 
plate of the third couple (Fig. 173). 

licyden jars or Rochefort’s monolith condensers are used for the 
extremely high-tension charges of the static machine and high-frequency 
apparatus, because glass forms a highly resisting dielectric, and is not so 


/XT coubJr 


Zt/cZpto j 


i- 


&U5 






4 


Fig. 173.—Rochefort's monolith condenser. Series connection. 


liable to puncture as paper, wax, or mica, and is freer from imper¬ 
fections. The glass wall of a Ijeyden jar or the layer of glass between 
the armatures in the monolith condenser will resist the electric tension 
required to produce a 6-ineh spark through the air, but if a puncture 
does occur, the discharge melts a path for itself through the gloss, and 
this usually destroys the condenser. Other dielectrics sometimes 
used for high-tension condensers are oil and compressed air or other 
gases. There arc two chief requirements in the ease of a non-conducting 
layer used as the dielectric of a condenser for high-tension electricity 
—one, inductive capacity, and the other, impenetrability. 

The condtusers used for the primary current of induction coils and for 
other currents of low tension and great volume consist of a very large 
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S!z^&ssSS& zirzr ' y .r *7^ »* •■»««» 

f„r „ large roil. Tho^hwo uf SfSH ’"' ri " cl '", «|t.ttrc yard, 

otltt-r b.v thick paraffin,,! nnr.-r r bv ail^..a”, U f' ? : from 

ran,.' danger of ..'rforaUnn'KtUHttSSStacu^ST*^ 
condenser armatures and dielectric -.r.. .. iV. i . ‘' ,0 

..n raurc, » „ to form n *,IU SEk .UI“,“ d 
of the coil or may he aeparatc from it. Such a condtmir uro^- hH 

■if. »“* TfT M " d in surfMC or parallel, an that th^ fi^ aid thi 
tlnnl and the fifth, etc., metal aheeto project at one end, and are all 
fastened together with one electrode, and really for,,, a single armature 
tvt.h an enormously large surface. The other set of metal sheets the 
second, fourth, sixth etc., project beyond the other edge of the pir'affii 
pa|,ers, and are umted l,v a single electrode to form anothej s X 
armature oi very large surface. n * ie 

1 ig. 1/4, A, shows in a diagrammatic way the construction of such a 
condenser, with the two opposite sets of metal sheets interlacing and 
paraffined paper preventing contact between anv metal sheet with any 0 f 
the opposite set. In actual construction the metal sheets are much 
closer together; there is no air-space-only the thickness of the paper 
between them. The external extremities of each set of metal sheets 


+ 




B 


*• PurafprtC ptofxr 

■xJAff'/ mrjtr/ 


y 


Fig. 174.—Condenser for induction coiL 

are not joined by a cross rod, as in the diagram, but arc pinched together 
by a metal clamp. There are many more of the different layers than 
are shown in the diagram. 

Fig. 174, B, has been devised by the author as a convenient dia¬ 
grammatic representation of a condenser. One set of metal sheets 
connected with the negative pole of the electric generator interlace with 
the set connected with the positive pole. The dielectric separating the 
two sets of metal sheets is represented by the space between them m 
the diagram. . f 

Charging and Discharging a Condenser .— lhe familiar process o 
charging a Leyden jar is shown in Fig. 175, where one electrode (from 
the internal armature in the diagram) is touched to the positne po e 
of a static machine and the other electrode (from the external armature 
in this particular case) is connected with the negative pole of the static 
machine or with the ground. In the condition shown in the diagram 
the IjCvden jar is charged, its inner armature with positive and its ou t 
armature with negative electricity. . 

Analogous to this is the condition of the many-leaved comlei^e 
>wn diavrammatically in Fig. 17(3. A direct connection ex i~> k ' 
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direct connection with the positive pole of the buttery. No current 
can flow under the conditions shown in this diagram, since the two 
armatures an? separated by a non-conducting dielectric and the circuit 
is not completed in any other way. If the battery should suddenly 
give out, the condenser would discharge; itself through the conducting 
wires and through the electrodes, and the liquid electrolyte of the 
battery. The direction of the current from the condenser would Ixj 




from its positive electrode through the conductor, through the battery 
and through the other conducting cord to the negative electrode of the 
condenser. The path thus described corresponds exactly with the 
discharging rod by which a Leyden jar may be discharged. Fig. 177 
shows how such a metal rod, held by an insulated handle, may be applied 
to the two electrod<*s of a Leyden jar, and allow the current to flow 
between the two until the positive and negative charges are neutralized. 

• n c>r ? . 05 elsewhere the direction taken by the positive charge 
is called the direction of the current. 



Fig. 177.—Discharging n Levdcn 
jar by mean" of a discharging rod with 
uwulatod handle. 



is an\nJJn,nt^r S t a T 8im . Ua i 10 that in Fi «* 176 « except that then 

of the condenser are^dwTh ^ **** 

First the 8 e«t , mUrr V pU:r ™ in . F 'fr >79. a double effect Is produced, 
from' i ,? -' 1 "” becomes discharged by the passage of a current 
from its posit,vc armature through a short conducting cord to tho 
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interrupter, ami thence buck through tin. « 

to the other electrode of the cnndeL.r *! htp ,* hn rt conducting cord 
th»* V of the voltaic Imtterv " n,rn!nt flows from 

the interrupter, and thence thruuch the ! I ' ,hc ‘-•“nducting cord to 
negative pole of the battery, and through tti ?m 4 Uc f ,n g cord to the 
positive pole. As long M ffl. to the 

««“" uo * to “" ,l th( - condenser rertuo m I ^ h ^* tt * r y ' urrcnt 




Fip. I SO.—Coodeiurr in sliuut to the uci- 
umry wire of an Induct urn coll. Com tic to 
circuit anti diachurge of condenser. 


WW* - 



If, now, the interrupter opens as in Fig. 17S, the batten* current 
continues for a short time, not making a complete circuit, but flowing 
into the condenser until it is fully charged. Then things remain as 
described in the first reference to Fig. 17S, until the interrupter is again 

closed 

The Effect of a Condenser Upon the s —“®HWi 
Primary Current of an Induction Coil .— 

The diagrams in the preceding paragraphs 
have been devised by the author as a pre¬ 
liminary to those illustrating conditions in 
actual practice. 

Fig. ISO shows the condition when the 
interrupter is closed. The condenser is 
not charged. A current flows from the 
positive electrode of the batten* through 
the conducting cord, through the primary 
coil and interrupter and conducting cord 
to the negative electrode of the battery, 
and through the liquid electrolyte, to the 
positive electrode. At the lieginning this 



Fi*. 1 SI.—Condewer be¬ 
come* charRfd when the primary 
current of an induction coll w 
interrupted. 


current induces’a momentary current in the opposite directum m the 
secondary coil, which surrounds the primary coil, but is mt .. 

Thv^intvmiptvr U then opvn.vl a* in Fig. 181. 
and is produced in many cases by the magne ic‘ t j ie interrupter. 
>rt»n core of the primary* coil acting upon the ham Dr imarv coil to 

The chief object is to cause the own direction in the 

'*a*e, and by that very act generate * current m > ' jn thc 

**° nd “y «* H« w,th 'tSS .T.xt^n., produced in the 


primary coil there occurs an 
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primary coil by^ self-induction. This extra current has two deleterious 
effects. First, it is of high tension, and sparks to a disagreeable and 
injurious effect across the open interrupter; nntl, second, it forms a sort 
of continuation of the primary current, which should cease quite 
promptly in order to induce, at'its break, the best possible current in 
the secondary coil. 

The beneficial action of the condenser is in the correction of these 
two deleterious effects of the extra current in the primary coil. This 
extra current rushes first into the condenser and charge's its many- 
leaved armatures, one with positive and the other with negative 
electricity, and the capacity of the condenser is calculated to be 
sufficient to receive all the current which would otherwise form a spark 
across the open interrupter. By the time the condenser is fullv charged 
with this high-tension electricity the high electromotive force of the 
extra current m the primary coil has disappeared. The condenser is 
now fully charged at a higher tension than the electromotive force of 
the battery, and it at <>nce becomes discharged. It sends a current from 
its positive electrode through the conducting cord, the battery, and the 
other conducting cord to the negative electrode of the condenser The 
interrupter is open during this time, which is verv short. The discharge 
from the condenser also surges into the primary wire when it is in the op¬ 
posite direction to t he battery .current, and its effect on the current in the 
primary coil is not only to bring the primarv current to a stop almost as 
soon as the interrupter has opened, but,* in addition, to produce a 
countercurrent in the primary coil. The latter has an inductive effect 
on the secondary coil, augmenting the effect of the cessation of the 
primary current. The break current or the secondary current induced 
>> the cessation ot the primary current and flowing in the same direction 
a-> the primary current is of greater strength, and has more important 
uses tlian the make current. The condenser, therefore, has great value 
in c*\ cry case in which the extra current is a disturbing factor in depriving 
the coil of the effect of a prompt and complete cessation of the primary 
curront at the time that the interrupter is opened. 

( uses in which an Induction Coil Requires a Condenser. —Coils using a 
ica\\ primary current, 6 or more amperes, and a mechanic interrupter, 
ai\va\s require a condenser. x-Ray coils, therefore, except those with 
a liquid interrupter, require a condenser. 

, . ™ which an Induction Coil Does Not Require a Condenser. —Coils 

" u . 1 arc ^tended to cany only a small primary current do not usunllv 
[ic< < a condenser, although they are usually made with mechanic 
m errupters. f aradic coils are in this class. The Wehnelt and 
a dwell-fcimon interrupters produce a quality of break in the primary 
ur ~P 1 which yields an excellent inductive effect without a condenser. 

I no familiar experiment of interrupting the flow of the primary 
current by cutting the wire with a bullet from a rifle produces so rapid 

‘ a complete a break of the primarv current that the condenser proves 
to be unnecessary. * 

K.iwr- an< l Ca Vacity oj a Leyden Jar .—An insulated metal 

* it I 182 ' connectc d with the positive pole of a static machine, 

'i be charged to the same potential or the same number of volts, V. 
a* lat pole of the machine, and it has been established bv experiment 
mt the quantity of electricity which it will receive or its capacity at 
potential is i)«\ R, R being the radius of the sphere A, 
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If this sphere be surrounded by an external conducting shell, 1J, 
separated from t he sphere A by n layer of air or other dielectric sub- 
stjuiee and connected with the earth, the static machine still continuing 
to maintain a potential of V. the inner positive 
. jv will at tir.-it induce a charge in the outer 
,<hcll which will attract negative electricity 
into the shell from the earth, and repel posi- 
tive electricity from it into the earth. The 
negative charge upon the shell will in turn 
act" upon the inner sphere A, and attract into 
it a larger positive charge than it could have 
received without this influence. This is the 
well-known principle of the condenser. Two 
conductors separated by a non-conducting 
dielectric have an increased capacity for elec¬ 
tricity. anti if charged to the original potential 
V, each will contain a quantity of electricity 
-fQ and -Q, which is greater than either could have been made to 
receive from the same source of potential when by itself. 

The potential V of the inner sphere is equal to ^ -, and that of the 

outer shell, to ^ . The larger sphere lias the same quantity of charge, 

hut at a lesser potential, the latter varying.as the quantity divided by 
the radius. 

The potential, V, of the whole jar is made up of two parts, the 

positive potential of the inner sphere, V «=» + -, and the negative 

K 


Fie. 1S2. — Insulated 
ball inside a hollow 


metal 
metal uphtre. 


potential of the outer shell, V 1 = — 
Q Q(R* - TT) 


i>i > or Q 


The combined potential 
V HR 1 

R l ’ ’ It it 1 ’'* R l - R* 

Thus far we have found an expression for the difference in potential 
between the outer and inner coats of a Leyden jar of complete spheric 
shape, the thickness of whose dielectric is R‘ — R. K l is the radius of 
the outer armature, and R the radius of the inner sphere, and Q, the 
quantity of electricity which is found as a positive charge upon the 
inner armature, or as a negative charge upon the outer armature. 
Suppose the Leyden jar to consist of two complete concentric spheres, 

, and if R 


V R R l 


IV - R 

VR 


as in the diagram (Fig. 1S1), then the charge is Q 
and R 1 are nearly equal, as they usually arc, Q = —-- J » t being the 

• • l 

thickness of the dielectric. 

The ordinary Ix?yden jar or other condenser docs not, however, 
consist of two concentric spheres, but of two metal surfaces of appro¬ 
priate shape, separated by a dielectric, and the formulae in this case are: 


Q - 


vs 


4 x xmti , t 

10 


The Charge of a Cmidcnser 

where S is the surface area of the dielectric. 
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The Potential of a ('oml< riser 
v Q X I X 3 .1410 X t 
V " “ S 

The Capacity of a Condenser 

This is the quantity of electricity required to charge it to a potential 
of one volt. Calling C the capacity, 

C-. 

4 X 3.1416 X t 

Ii a number. «, of condensers of the same size are joined in surface 
the combined capacity is the number n times that of a single couple! 
They correspond to one large condenser with n times the surface, but 
with the same thickness of dielectric. 

If n condensers of the same size are connected in series, they corres¬ 
pond to a single couple with the original surface of one condenser but 
with a dielectric n times as thick. Their combined capacity Is, thero- 
tore. n times as small as that of one condenser. 

1 he capacity of a condenser of glass 1 millimeter thick and with a 
tot ai coated surface of 1 square meter is * microfarad. The capacity of 
other condenser* of different surface or different thickness of dielectric, or 
with a different dielectric, can readily be calculated. The capacity 
vanes directly as the surface and the inductive capacity, and inversely 
as the thickness of the dielectric. y 

SPECIFIC INDUCTIVE CAPACITIES .—(Gordon and Silow.) 

, 0 . 0 Turpentine, 2.16 

Fboni'te 3 Petroleum, 2.03 to 2.07 

GutLa-neiY>h™ •> j r > Bisulphid of carbon. 1.81 

India-rubber ’ ~ ; >»u to 2 497 Vacuum, 0 9994 (Boltzmann) 

.. to 2 -497 Hydrogen. 0.9997 (Boltzmann) 

Carbonic-acid Kas , 1.0003 (Boltzmann) 


Carbonic acid gas, 1.000$ tAvrtnn an. 
Perry) 

Sulphur dioxid, 1.0037 


--U HJ * 

Paraffin (solid), 1.993b 
Shellac, 2.74 

Sulphur, 2 38 

, of . , the dissected Leyden jar shows that the t„ 

Zw co^t P d up ' ,n lhe f urface of ,h<- «!«». even if the out* 

metal coat or armature is removed and freely handled and the sam 

remHin^nTh UCnt t‘ V | d ? nC '\| th lhe innor arn t»ture. Certainly no charg 
Uvden htr mf T tho momont the metal coats are replaced, th 

time Th^at^r^^ b ? to ” chin « armatures at the sam. 
the charge * a " d r U discharging rod form a metal conductor fron 

Air fi?rn ° c surface of the glass to that upon the other surface 
pur^eT “!T UOnt ft* 1 ™ tor “ condenser, and is used for .ha 
Kreutlv inoro. 1 t .- >pes °f high-frequency apparatus. Its utility i: 

insulator and disninC Un i ( ‘ r , prcsSBre ' since air thrn becomes a bettei 
IWW rrrr d ! sch * r K™ ™d ‘‘ffluvia arc prevented, 

is iniuUf i l j °- Cond . en * erH -—It is seldom that any practical use 
an then L dl **P emne, ?V n which a Leyden jar may receive a charge 

” y auw -«arged m the same way by bringing the discharging 
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n>d nearer t*» the two armatures. And again there remains a small 
residue. A aeries of sparks may, therefore, he obtained until finally 
the discharging rod must he placed in actual contact with both arma¬ 
tures nlwolutelv to discharge the condenser. 

Surging of Electricity Into and Out oj a Condi riser .— The function of 
a condenser is usually to aet ns a reservoir into which electricity is 
forced at periods of increased pressure in a eircuit, and from which it 
flows into the eircuit again at jreriods of low pressure. The double bulb 
of a continuous current syringe or atomizer furnishes a partial analogy. 
In that case the pressure of the hand exerted in squeezing the first bulb 
causes the second bulb to expand and receive a portion of the air or 
liquid which would otherwise be forced through the tube. When the 
pressure is relaxed, the pressure thus produced in the second bulb 
forces its air or liquid into the tube again, and there arc generally valves 
to direct it in the direction of the current flow. The object in the ease 
of the syringe is to secure a uniform instead of a pulsatile flow and this 
is accomplished by suitable regulation of the size and elasticity of the 
second bulb. It must not. completely empty itself before the next 
compression of the first bulb. 

The condenser in an electric apparatus receives its charge under 
extra pressure just like the second bulb of a syringe, but it gives up the 
charge a great deal more promptly—in fact, almost instantaneously— 
upon the reduction in tension in the circuit. The condenser becomes 
discharged before the period of low pressure is finished, and the tension 
is, therefore, not rendered uniform. Another difference is that the 
valve-like action of the interrupter stops the current in the original 
direction, and the current due to the high pressure in the condenser and 
the low pressure in the circuit is compelled to follow a direction the 
reverse of that of the original current. Thus the charge during a period 
of high potential rushes into the large capacity and insignificant resist¬ 
ance of the condenser only to surge out again during a period of low 
potential in the circuit. 

The connections of the condenser with the circuit are not made and 
broken during this operation. The condenser terminals may even lx? 
soldered to those of the battery circuit. The making and breaking of 
the circuit by the interrupter do not occur on any line leading to or from 
the condenser, but the interrupter and the condenser are in shunt to 
each other. Electricity passes through the primary coil and the 
interrupter when the latter is closed, but lias to take the other path 
and surge into the condenser when the interrupter is opened and the 
high-tension extra current is induced in the primary coil. 

The Capacity of Circuits.—While condensers have very great 
capacity in a small space, every conductor of electricity has a certain 
capacity which must be filled as a preparation for the transmission of 
a current. This is shown in regard to low-tension currents in the case 
of the very long wire used in telegraphy, where an impulse requires an 
appreciable time to charge and discharge the wire. This limits the 
rapidity with which the signals can be sent. They are not instantaneous. 
After t he wire has been charged by pressing the key and thus connecting 
the wire with the battery, the current will flow uniformly as long as 
the key is depressed. On releasing the key the wire assumes the con¬ 
dition of a capacity charged to a certain potential, and has a tendency 
to lose its charge in both directions. The only path ordinarily available 
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i» nt a distal point, and so all the current commonly flows in that diree- 
tion, but there is the same pressure in all directions. There does not 
appear to la* anything which could l>e called electric momentum. If a 
current continues to flow in a given direction, it is because of a continued 
pressure or difference in potential, and the current will not continue to 
flow for an instant at any point in a direction contrary to the pressure 
at that point. Take a long wire (Fig. 1S3) starting from the positive 
pole of a battery whose negative pole is grounded, let this wire have a 
kev for turning the current on and off near the battery, and let it run 
to a telegraph receiver near the other end of the line and beyond that 
be grounded. When the key is turned, a current passes through the 


a 


Fig. 1S3. BaUcry and telegraph wire illustrating capacity of the latter. 

wire and telegraph instniment to the ground, and, of course, returns 
through the ground to the negative pole of the batten*. If the kev is 
lifted and the electromotive lorce of the batten* is cut off from the win- 
then* is no piling up of electricity in the distai part of the wire, leaving 
no < large in the proximal part, as would tend to ho the case if water 

uZ' 'T3F rapid j} v . an inclined tube and a stop-cock were 

turned at the top (IV. F,g. 1S4). In the latter ease the inertia of the 
water would create a minus pressure near the stop-cock IV. Nothing 
° CCUrS m J he , Ca9C of ^tricity. I>h> king at the other end of 

t' l L ?. PPOS? the , key ncar the battery is kept turned on all the 
tune, but there is a key near the telegraph receiver. If this kev is 


Fig. 184,—Inrrtin of witter Sowing through an inclined tube. 

tS v ” th.-n-^v ,s / >r<,lrmril . v no continued onward pressure of elc 
lower'end ofThehor . °/ 7*'°* “ Fi ** IS4 if '»“* ^P-cock K 3 at t! 
the raodon into Uhe turned off - In «» case of watt 

developing adverse ‘ tUl>< ' "'-° uld continue in s P it0 of 

momentanlv to * Th,s P re8surc “ enough somethin 

than thattf Wgi d ££& 'Wit r' " "V“T 
of a body of water falline hrm.T’ 1 the hydraulic ram the inerti 
bottom at intervals is ifU) I,!?, !l \' cr " P»pe. anti arrested at th 

prcdu “ •— 
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arrested by mmo obstacle. The pressure L«« momentary, and u very 
pn .it if tin weight of tin* moving body nnd its velocity lire Iwith great 
It may be so applied ns to impart the m.,, velocity to an equal mSTor 
to impart a greater velocity to a smaller mass or a less velocity to n 
greater mass of matter. " • u a 

An electric current flowing through a short straight wire and suddenly 
arrested produces no such effect, nor should we expert it to whrowl 
consider the imponderable nature and the double directional charnel 
of the changes m a material path which constitute a so-called clitrie 
current. 

1 he ext ra current with its spark at the interrupter, when the primary 
circuit of an induction coil is broken, docs not indicate the existence of 
electric momentum, but is produced by induction. 

The condenser action in the case of the Atlantic cable results in it* 
taking two-tenth second Jjeforc the first trace of a signal is received at 
the other end, and the lull strength of the current not being registered 
until three seconds later. An export operator can send about twenty 
words a minute. . I here are some most wonderful facts in regard to 
electric transmission, one being that a voltaic cell consisting of a per¬ 
cussion cap filled with dilute acid into which a zinc rod is dipped can 
send a signal across the Atlantic. Much stronger currents, of course 
are usually employed. 

ELECTROLYSIS 

I his is a chemic change of decomposition which often takes place 
in bodies through which a current of electricity passes. 

The products of electric decomposition are called iota. Cations 
or kathions or kalions appear at the negative electrode or calhodr. and 
anions at the positive electrode or anode. Fig. 1$5 shows the classic 
experiment of passing a current of electricity 
through water, slightly acidulated to render it 
a good conductor, between platinum electrodes. 

The two inverted glass tubes over the elec¬ 
trodes are completely filled with water and open 
freely into the common trough of water below. 

^ hen the current from a battery or other gen¬ 
erator yields a potential of H volts or over, 
as the electric current flow's through the liquid, 
bubbles of hydrogen gas form at the negative 
electrode, and" rise to the top of the tube, where 
they soon form an appreciable volume of gas. 

Oxygen gas is liberated in the same way, and fills the top of the tube 
containing the positive electrode. A certain portion of the water has 
been decomposed into its constituent elements, and it contains twice 
as. much hydrogen as oxygen by volume. We find an indication of 
this in the fact that about twice as large a volume of hydrogen g*is 
collects over the negative as of oxygen gas over the positive electn>dc. 
The proportions are not exactly two to one. because hydrogen is more 
absorbable both by the metallic surface of the elect rode and also by the 
water through which it bubbles. 

Under uniform conditions the quantity of either gas, preferably 
hydrogen, will give an accurate measure of the amount of electricity 
which has flowed through the apparatus. 

The voltameter is an instrument for measuring the quantity of 
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electricity which flows through nn apparatus by noting tho amount of 
chemic decomposition pniduml. Tin* simple product which is measured 
may be n gas, as in the case of the writer voltnmetcr, or it may be a 
metallic element, as in the case of the silver voltameter. In thin 
instrument the positive electrode is of silver, the electrolyte a solution 
of silver nitrate of a standard strength, and the negative electrode n 
sheet of platinum. During the passage of the current metallic silver 
is deposited as a silver-plating upon the negative platinum electrode, 
and dissolved away from the positive silver electrode. The plutinum 
having boon accurately weighed la-fore and after use. its increase in 
weight shows the amount of silver which lias been deposited or separated 
from its combination with nitric acid. Within reasonable limits the 
amount of silver so deposited indicates the quantity of electricity which 
has flowed through the meter, ». e.. the numlior of coulombs irrespective 
of the rate of flow. One coulomb of electricity' will deposit 0.001118 
gram of stiver. A current of 1 ampere is a current flowing at the rate 
of I coulomb per second/ and will deposit 0.001118 gram of silver jier 
second. This is at the rate of about 1 grain a minute (English weight). 
A current of 1 milliampere would require a thousand seconds to deposit 
the same 0.001118 gram of silver. 

The copper voltameter has two copper electrodes and a 10 per cent, 
cupric sulphate solution as an electrolyte. It is accurate to within a 
fraction of 1 per cent., and was formerly extensively used in measuring 
the electric-light current mid determining the amount to be charged bv 
the company for the use of the current. 

A voltameter gives correct readings only with a direct current and 
w ith a certain strength of current. In the case of the copper voltameter, 
this corresponds to a current density of about 0.01 ampere per square 
centimeter of cathode. The voltameter is, for economy of power, 
placed in shunt, so that only a definite fraction of the current passes 
through it. The size of the cell and its electrodes varies somewhat 
with the strength of the current which is to lx* used, although a wide 
range may he obtained from a jingle voltameter by varying the multiply¬ 
ing power of the shunt. In this way the same weight of copper deposited 
and, of course, the same quantity of electricity passed through the 
voltameter indicate the consumption of a large or a small amount of 
current, depending upon the shunt. The multiplying power of the 
must be known to make the voltameter of any value at all. 

1 he voltameter finds its chief utility in the case of a direct current 
having always approximately the same strength or amperage and 
it- same potential or voltage when it is being used at all. The volta¬ 
meter gives the total quantity of electricity’ which has flowed since the 
last reading was made, and gives a total of all the short or long periods 
liat a stronger or a weaker current has Ix'Cli turned on. 

An amperemeter would not give this information unless there were 
some one there to note the strength of the current, and how long it was 
unie«i on each time, and later to calculate the average strength of the 
current and the total time during which it had flowed. 

he meters in commercial use at the present time are mostly based 
U{H»n the magnetic effect of the current, and are of the nature of clock¬ 
work run by an electric motor. This has the advantage that it may be 
con struct <sl to measure either alternating or direct currents, «uid that 
its readings are directly visible upon a dial on the outside of the meter. 
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Reversible Llectrolytic Cells. In practically even rase when a 
current of electricity hay been passed through an electrolyte if the 
electrodes are disconnected from the battery and connected with 
galvanometer, this instrument will be deflected. It will indicate the 
presence of a current in the opposite direction to the battcrv current 
which has previously been flowing. This current is due to chomic 
changes taking place at the surface of the electrodes and in the dcctrolvie 
which are the reverse of those previously produced by the battcrv 
current. A storage-cell or accumulator affords the best example of 
reversed electromotive force in an electrolytic cell. The most sensitive 
tost which may be applied to a substance with a view to determining 
whether it is an electrolyte or not is first to run a batten- current through 
it between platinum electrodes, and then sec whether it shows reversed 
electromotive force. 

Passing an electric current through an electrolyte between electrodes 
of any kind produces substances at the two electrodes which form the 
elements of a voltaic battery, and are ready to generate a reverse current 
the moment the exciting electromotive force Is removed. The products 
of the electric decomposition are often one or both of them gaseous, 
and only in small part stored up at the electrodes. The reverse current 
in such eases lasts only a short time. The storage-batten', on the 
contrary, produces solid compounds at the electrodes during the passage 
of the charging current and the cell, after disconnection from the charg¬ 
ing currents, acts in every respect like a most efficient voltaic cell. 

The counterclcctromotive fore* of an electrolytic cell is present 
during the passage of the primary current through it. Two. observa¬ 
tions illustrate this fact. A portable x-ray outfit may be run by a 
storage-battery charged from a dynamo operated by a belt from a 
bicycle fastened upon a suitable support. A man has to work very 
hard to keep the bicycle pedals going and the dynamo revolving, and 
the charging current flowing through the storage-cells against the 
counterclcctromotive force developed in the latter. The power required 
to turn the pedals of the bicycle while charging six cells at once is so 
great that one man can hardly keep at work more than fifteen minutes 
at a time, and must then he relieved by another man. Thus the work 
goes on and off for ten or twelve hours. Where the electric-light 
current is available, the same amount of power is consumed. 

Another observation on the counterelectromotive force present dur¬ 
ing electrolysis is that water is not percept ibly decompos'd into hydrogen 
and oxygen unless a tension of 11 or 2 volts is applied. A smaller 
voltage will cause a current to pass through an electrolyte, such as 
acidulated water, but the water acts as an ordinary conductor, and not 
as an electrolyte, unless the applied electromotive force is greater than 
the counterclcctromotive force generated by the products formed at 
the electrodes by the current. The power required to send a "oa 
current of electricity through a conductor is not sufficient also to gen¬ 
erate the fixed and definite power of about 1} volts electromotive force, 
which is the ordinary counterelectromotive force of an electrolytic 
*‘<*11- If this force is exceeded, however, we shall not only have a cunt nt 
fluwing through the electrolyte, but also chemic changes apparent at 
the two electrodes. These changes are opposite to those which tend 
to be produced at the electrodes, and which will be produced then* 
the mom e nt the electrolytic cell is disconnected from the exciting 







248 MKI'H’AIj KbWTRICITV AND KONTOKN HAYS 

electromotive force. The voltage required for the elect rolixation of 
nciviulnttii water varies from 1.475 volts with platinized platinum elec¬ 
trodes, to an extreme of 2.48 volts with a jw.lished platinum anode and 
a mercury cathode. 

An electrolyte is a substance which undergoes decomposition when 
an electric current is passed through it. The decomposition may consist 
in a separation of the substance into its elements, ns in the case of 
water, which is separated into hydrogen and oxygen; or in the separation 
of a highly complex body into simpler compounds. The electrolytes 
commonly spoken of nrc aqueous solutions, hut sonic gases, non-nqueoua 
solutions’ ami solids or melted solids are electrolytes. 

Faraday's lairs an*: 

1. The amount of any substance liberated by electrolysis is pro¬ 
portional to the quantity of electricity which has passed through the 
electrolytic cell. 

2. the amounts of different substances lilK-raled by the same quan¬ 
tity of electricity are proportional to their chemic equivalent weights. 

According to the first law, the amount of ehemic change is dependent 
on the quantity of electricity, irrespective of its rate of flow. A current 
of 5 amperes will effect- as great an amount of chemic change in one 
minute as a current of -fa ampere in fifty minutes. As far as electrolysis 
is concerned, the coulomb is a more direct electric unit than the ampere. 
The latter, the ampere, signifies a current at the rate of one coulomb a 
second. In electrolysis one coulomb does a certain amount of work 
regardless of whether it takes a second or a hundred seconds to do it. 

The electrochemic equivalent of a substance is the weight of that 
substance which will be separated from its chemic combination by 
1 coulomb of electricity. The electrochemic equivalent of silver is 
0.0011175 gram. 

By Faraday’s second law the electrochemic equivalent of any other 
substance may be calculated from a knowledge of the electrochemic 
equivalent of silver and the chcmic equivalents of silver and the other 
substance. The chemic equivalents are based upon the atomic weights 
and the valences of the substances. Silver, for instance, has an atomic 
weight of 107.93, and being univalent, its chemic equivalent is also 
107.93. Oxygen has an atomic weight of 10. but is divalent, and con¬ 
sequently its chemic equivalent is S. The electrochemic equivalent of 
oxygen is I07 8 OT , that of silver, or 0.0000S283 gram. This is the 
amount of oxygen liberated by each coulomb of electricity when water 
or any other compound of oxygen is electrolyzed. 

An atom or a molecule of any substance is an almost inconceivably 
small ImkIv, but the same proportions hold good for measurable amounts 
of the different substances when forming chemic compounds. One gram 
of hydrogen, a univalent element with an atomic weight of 1.00S, will 
combine with 8 grams of oxygen, a divalent substance, with an atomic 
weight of 16, to form water. Or, 103.46 grams of lead, a divalent 
substance of an atomic weight of 206.92, may replace 1 gram of hydrogen 
m completely combining with 8 grams of oxygen. The gram equivalent 
of lead is, therefore, 103.46. 

Faraday’s first and second laws are both embraced in the statement 
that the same quantity of electricity is required to liberate a gram 
equivalent of any substance. This quantity of electricity is found to 
Im* %,(KX1 coulombs, and is called a faraday. 
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( no faraday is tin* amount of electricity required to liberate nnr 
pram equivalent «»f any substance, and i» equal to 06,000 coulombs 
It is oqunl to the amount of electricity carried by a current of 1 ampere 
iti W.CUO sccauhLs, or twenty-six hours and fifty minutes. 

1 lie following are the pram equivalents, equal to the number of 
prams ot the dilTerent substances liberated by 1 faradnv, or OOtKti 
coulombs: * ’ 

^ f ^ dr °^ n . 1.008 

„ po ^aan. 39.140 

notiitim. 4 o“o 

" ammonium (Nil,)..* ‘',* ^070 

„ w,vvr .. 

oxygon . 1.000 

The electrochcmie equivalents of ihe same substances, or the number 
of grains liberated by 1 coulomb, are: 


Of hvdropen. 101.3X10 -7 

“ potassium. 4053.0 “ 

“ sodium. 23S7.0 “ 

ammonium (XII 4 )... 1871.0 “ 

“ silver . 11175.0 “ 

“ oxygen. S2S.3 “ 


104.3 


itn.o \ 

** 10X10X10X10X10X10 in) 
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Electropositive: 

Hydrogen. 1.0 

Potassium. 39.1 

Sodium... 23.0 

Gold. 196.6 

Silver. 10S.0 

Copper (cupric). 03.0 

(cuprous)... 03.0 

Mercury (mercuric). 200.0 

(mercurous). 200 0 

Tin (stannic). 118.0 

“ (stannous). 118.0 

Iron (ferric). 56.0 

“ (ferrous). 56.0 

Nickel. 39.0 

Zinc. 05.0 

Lead. 207.0 

Aluminum. 27.4 

Elect rom-gativc: 

Oxygen. 16.0 

Chiorin. 35.5 

Iodin. 127.0 

Rrornin. 60.0 

Nitropcu. 14.0 


1.0 

39.1 

23.0 

05.5 

108.0 

31.5 
63.0 

100.0 

200.0 

29.5 
59.0 
11.0 
2S.0 

29.5 

32.5 
103.5 

13.7 

8.0 

35.5 
127.0 

SO.O 

4.3 


z. 

0.0000105 

0.0001105 

0.0002415 

0.0006875 

0.0011340f 

0.(XK)3307 

0.0006615 

0.0010500 

O.OtGlOOO 

0.0003097 

0.0006195 

0.0001470 

0.0002940 

0.0003097 

0.0003412 

0.0010S67 

00001438 

0.(XMK>840 

0.0003727 

0.0013335 

0.0008400 

O.tXHXMiH) 


• The elect roclietnic equivalent in grams per C’.G.S unit. or. Z - M \ VU^Lht 
‘-team.. U coulomb - * of tl.o C.OA unit of quantity Atomic wight ».. 
of the atom taking iSdrogen a- 1. Valence is the numtar 


reduces. 
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rations are the hypothetic charged particles which travel through 
the electrolyte in the direction of the current, and are liberated at the 
catJunlc; they include all the metals and hydrogen. Anions include 
chlorin, bromin, iodin, fluorin, NO,. SO,, and acid radicles and OH. 

Electrolytes are often nqueous solutions of salts, hut some other 
substances are found to be decomposed, usually to a less degree. 

An atom of silver carriers the same electric charge or transfers the 
same amount of electricity as an atom of hydrogen. 

Grotthuss’ hypothesis of electrolysis is that the molecules of a 
dissolved compound form a chain, ami that under the influence of the 
electromotive force they exchange partners in such a way as to leave a 
free atom of one substance at one end and of the other substance at the 
other. Thus in the electrolysis of hydrochloric acid the molecules form 
such a chain as this: 

(Ha) (HCl) (HC1) (Ha), 
hut under the influence of the electric current this becomes 

H (C1H) (C1H) (C1H) Cl. 

Clausius’ Theory of Electrolysis.—This is that salt molecules in 
solution occasionally dissociate into a positively and a negatively charged 
portion, i. c., positive and negative ions. The cations move in a general 
direction from the anode to the cathode, while the anions move in the 
opposite direction. Those ions which rcaeh the respective electrodes 
give up their charge then*, and also form a free mass of a simpler 
substance, either as a gas or as a metallic deposit, or as an acid radicle 
combining with the substance of the electrode, as the case nmv be. 
Not all the cations or anions reach the respective electrodes. Very 
many of them encounter oppositely charged ions and become neutralized. 
Decomposition and recomposition of the molecules are continually 
going on, with a resulting uniform drift of oppositely charged ions 
toward the two electrodes. This dissociation, or the formation of ions, 
is not necessarily the result of the electric current, but is present whether 
or not there is any current. Their motion, however, is a result of the 
electromotive force. 

The Electron Theory of Electricity.—Observations upon elec¬ 
trolysis in liquids and upon the ionization of gases show that the nega¬ 
tively charged particles in a gas are oidy Ttfoo the size of a hydrogen 
atom. Positively charged bodies as small as this are not known to 
occur, and so a theory has arisen that there is only one kind of electricity. 

1 hi> is the kind termed negative, purely by convention, and it is assumed 
to exist in unit charges or atoms of electricity called electrons. A 
negatively charged body is one containing an excess of electrons, a 
positively charged body, a deficit, and in a neutral body the electrons 
are in equilibrium. 

Ihis theory, which is rapidly becoming the accepted one. regards 
electricity as consisting of material particles a great deal smaller than 

< i 5 * 1 iT-li 010 " 11 * n c ^ om * str > r ; Each electron carries a charge of about 
..j-i X 10 coulombs. It requires 9X 10 33 electrons to cam' one faradav 
, '’lectncity. With univalent negative ions, such as chlorin, each 
charged atom or ion has one electron. This adds 0.001 to the mass or 
weight of the atom of chlorin, which is 35.4 (times the weight of u 
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hyilntcntl HtAiii) ;uid iiinkm the chlorion wi'inli :iS.4(U. The fnllowine 
f " r “, "T i l u hr us '- n( "w symbol* th,«t hnvi; been TdopXdTm 


,. In t ,lh 1 « Sa T C v ay , Nn + © - Na signifies that an aUim of 
s,h hum plus a positive charge equals a sodion, or a positively chareed 
sodium ion. A positive charge subtracts the weight of nh electron 
frotn tlm weight of an unchained sodium atom. The weight added to 
one st t o: atoms in electrolysis or in a voltaic cell is exactly equal to 
that subtracted troin the oppositely charged atoms. 

Arrhenius propounded in 1887 the theory that a salt whose solution 
is an electrolyte becomes largely or in some cases completely dissociated 
into positive ions of one substance and negative ions of the other. This 
dissociation occurs as the result of the chcmic process of solution, and 
does not require the application of an electromotive force, though the 
ions are governed by such a force if it is applied. In a voltaic cell, 
at the electropositive element or the one which is dissolved by the acid 
positively charged ions of the metal are produced, while the plate itself 
receives an equal negative charge. The opposite charges produced in 
this way in the two electrodes are the source of the electromotive force. 

Arrhenius’ Theory. This has to do with the solution pressure and 
the osmotic pressure of substances, and their relation to the degree of 
ionization in an electrolyte. 

A solution of sugar in water may be placed in a semiporous jar which 
is closed except for its connection with a pressure guage, the jar being 
placed in an outer jar of water. The “semiporous” jar permits the 
passage of water, but not of the dissolved sugar, through its pores. It 
may be made, for example, by taking an unglazed porcelain jar filled 
with a solution of sulphate of copper and placed in a jar containing a 
solution of potassium fcrrocyanid. This results in copper fcrrocyanid 
being deposited in the pores of the jar, which gives the jar the ”semi- 
permcable” character above described. Any soluble substance has a 
tendency to expand and occupy the whole of the solvent (the dissolving 
liquid). Adding water to a jar half full of a solution of sugar, the sugar 
molecules will distribute themselves through the newly added water, 
and in a certain time the entire quantity of water will contain a sugar 
solution of uniform strength. Similarly, sugar added to a certain 
quantity of water will diffuse itself uniformly through even- pornon ot 
the water, whether or not the water already contains some diss«* \ 


uiasoive any more sugar, i nr whuuuu » 1 hi» 

Returning now to the solution of sugar inside of the m imp 
jar surrounded bv an outer jar of water: in consequence of the U i lone 
for the sugar to diffuse itself through the largest pojJiWe » ™ 

water, since the sugar cannot pass through the wall of the j.» . , 

from the outside will pass through the semiporous jar^ ani ^ 

uniform solution of sugar inside the jar. The entrance o " a ^ 

the pressure inside of the jar as registered upon the guage. imd * 
pressure must be overcome in order that more water ma\ » 
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final pressure attained is that which produces an equilibrium between 
the attraction impelling the water to enter the jar containing the atjgar 
ami the mechanic pressure inside the jar. 

The apparatus which has just been described is an osmometer, anti 
the force exerted by a soluble substance in drawing the solvent <<r the 
dissolving liquid to itself is called the osmotic pressure of the soluble 
substance. 


Van’t Hoff was the discoverer of the fact that substances in solution 
behave like gases, and generally are governed by the same laws. Just 
as gas molecules distribute themselves uniformly throughout anv 
space that is open to them, so the molecuh-s of a soluble substance 
distribute themselves uniformly through all parts of the solvent. 

Bo 3 *Ie’s law is that the volume of the same quantity of any gas varies 
inversely as the pressure is generally applicable to dissolved bodies. 
Their osmotic pressure usually varies inversely as the volume of liquid 
in which they are dissolved. 

Avogadro’s law that under similar conditions of temperature and 
pressure equal volumes of a/I gases contain equal numbers of molecules is 
also generally true of dissolved substances. 

Van’t Hoff noted, however, certain exceptions to the application of 
these two laws in the cases of soluble substances, and found that for any 
particular substance there was a fixed and definite ratio between the 
observed osmotic pressure and the osmotic pressure calculated according 
to the laws of gases. Van’t Hoff’s factor is: 

. _ Observed osmotic pressure 

Osmotic pressure calculated from law' of gases. 

Arrhenius’ discovery consisted in the fact that the substances in 
which Van’t Hoff’s factor is greater than one are all electrolytes, and 
his theory offers the following explanation: 

lake a solution of a certain strength of some substance, KC1, 
for example, and calculate the osmotic pressure from Avogadro’s law, 
and using the ordinary chemic formula for the molecule. Xow suppose 

that out of even* 100 molecules <86 are dissociated into K and Cl, or 
positively' charged free particles of potassium, and negatively charged 
free particles of chlorin. The amount of substance which, in the first 
supposed, would consist of 100 free particles, each being a molecule 
ot KC1, would, in the second case, which Arrhenius’ theory presents as 


the actual condition, consist of 14 molecules of KCl and 86 K and S6 Cl 
(Sb positively .charged atoms of potassium and 86 negatively charged 
atoms of chlorin), or 186 free particles in all. Arrhenius’ theory is that 
these free particles behave like 1S6 molecules of a gas, and that hence 
the osmotic pressure of such a solution should be 1.S6 times the osmotic 
pressure calculated from the ordinary molecular formula. 

( onvereely, taking the ratio between the measured osmotic pressure 
o a solution and the osmotic pressure ealeulatcd from the ordinary 
molecular formula, we may calculate the percentage of its molecules 
Which are dissociated or its degree of ionization. 

•. i ' P c<,n< [ u '’ t, \' lt . v . 0 f a liquid Is in a general way proportionate to 
( egr.-t- of ionization. A solution of cane-sugar in water presents 
P a tirall\ the same actual osmotic pressure as the osmotic pressure 
calculated from its molecular formula C„H„0 I1( and, therefore, according 
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t V,'n "nna ' “/ m ,i/lJl" il^Vv ^ V ' ’ V '"! ,|bwoci f at,?d “\olncui«. or 

latter prove* to l M « the ^1™ “““-conductor of electricity. The 

in ^d^ciSj^V^iM Zn-lv'T i r l r‘‘ U “ lUt becomc * 

this dissociation is into ions or chum i", ;• J^ 11 ***!' *^ “‘ water. But 

2£TSS25r > ' di £ 5 ? ssr{Kj 

appear.only when the charg™ 

Ihero is a very great similarity between the chcmic procLS 25 

‘ hc P ,Sr'Viff' fU * a T !in cl ? <,rol ytic cell and in a voltaicccll, the only 
cssentml difference being that the processes are reversed. The chenhc 

f0 n m h U v'"ST Uu ‘ rcact, °“ t: ‘ ki »K P'«oe while charging a storagi- 
cell b\ means of a dynamo arc simply rcvcix-d when the storage-cell is 
being discharged. At first it is acting as an electrolytic cell, and in 
the second case, it acts as a voltaic cell. 

In either case the current is produced by the motion of cations in 
one direction and anions in the other direction; and the current is said 
(purely by convention) to take the direction of the cations. The 
motion of the cations carrying a positive charge to the cathode pro¬ 
duces a current in exactly the same way as the motion of the anions 
earn ing a negutive charge to the anode. One motion might just as well 
have been called the direction of the current as the other, except for the 
tact that in the very beginning the name jwsilire had been given to the 
kind of static electricity which still bears that name: and. of course, 
the whole electric nomenclature must be harmonious. 

The Mechanism of Electrolysis.—Several important facts have 
been observed. The current strength is the same at every cross-section 
of a simple or undivided circuit. In the case of a voltaic cell whose 
two poles are connected by an outside wire the same number of amperes 
of current flow' through the wire and at t he surface of either electrode and 
through the electrolyte. The current density, however, varies according 
to the size of the cross-section at any part of the circuit, since the same 
quantity of electricity Hows at each cross-section at the same rate. 
This is equally true in the case of an electrolytic cell, and even when 
several voltaic cells and electrolytic cells and simple conductors are 
connected in a simple circuit, u e., in series, not in parallel or in shunt. 
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electrolyte in cither voltaic coll, through any part of the conducting 
cords, through the galvanometer, ami through the electrolytic cell. 
Even in the latter the same current strength is found in the narrow 
column of fluid between the electrode and the general trough of fluid, 
and in this larger mass of fluid. 

The products of electrolysis appear only at the electrodes. In the 
electrolytic cell in Fig. ISO bubbles of hydrogen gtis appear at the 
surface of one electrode and of oxygen gas at the other, but no bubbles 
of cit her gas are seen in the liquid between the two electrodes, ( hemic 
tests would not reveal the presence of free oxygen or hvdrogen except at 
the electrodes, and in the liquid and in the air-space above the electrodes 
into which the bubbles of gas rise. A striking illustration of this fact 
is presented bv the pole detector (p. 207), in which the current passes 
through a liquid which contains a dissolved substance which is colored 
red by the free element which is produced at the negative electrode. 
The red color is seen only at the negative electrode, not at the positive 
electrode, or in the liquid between the two. 

This means, according to our accepted theory, that the ions of this 
substance which are diffused all through the'liquid with a general 
motion from the positive to the negative electrode present the ordinary 
physical and chemic properties of the substance only when they give 
up their charge on reaching the negative electrode. A solution us used 
in the pole detector which does not give a discoloration with the sub¬ 
stance liberated at tin; other pole. 

Phoresis. I he passage of an electric current through an elec¬ 
trolyte ls accompanied by the transfer of one substance to the positive 
electrode and of the other substance to the negative electrode. The 
latter has become familiar in electrotherapeutics as cataphoresis. 

An experiment of Sir Humphrey Davy demonstrates at the same 
time the carrying property of the electric current and the fact that the 
live products are usually demonstrable only at the two electrodes, and 
not in the intermediate fluid. Three glasses are used (Fig. 187). The 

glass a into which dips the nega¬ 
tive electrode contains a solu¬ 
tion of sodium sulphate; b, the 
middle glass, contains a dilute 
syrup of violets, and c, the glass 
connected with the positive 
electrode, contains water. The 
ghusses a ami b are connected by 
, a moistened fibrous cord of as- 

M ~ ' :uu c . arp connected in the saint* way. After the electric eur- 

n nt has been applied for a certain time, all the sodium sulphate solution 
. be found to be decomposed, and the soda will be found in the glass 
into which the negative electrode dips, and all the sulphuric acid will 
m found to nave been carried through the asbestos fibers and the jar 
ot syrup of violets to the glass c, into which the positive electrode dips, 
i p •‘’jrup of violets in the middle glass shows no change in color, 
'?ugh it is such a delicate reagent that a drop of acid would produce 
a fed color or a drop of alkali a green color in it. 

I In- direction of the phoretic current is with the electric current, 
t. e., trom the positive to the negative electrode for bases and in the 
opposite direction for acid radicles. 


_* V 187 of clectrolvtir mils eon- 

by moistmed strand-* of as begum. 
Product* liberated at extremities only. 
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T*wo or more* olcctrulvtir* i 

om- moistened cords, as i‘„ Kj K ^ r, ® n( ’ c }’«> »» *cri™ by js.r- 

onIV bv porous .•arthenJare nailVo ,* i " my V? w T'»ruU-,l 

colls acts as a single elect rnlvt.il' , l , n *: 1,1 r,th, ‘ r c,to '' tlu! serial of 

hn ve seen, the nr-. ducts V.i . , lof . the mo8t Perfect type, for, mvc 

i^w^~5SK££fcsg 

soinec.iM’s* in< hide visible chomic decomposition and phoresis. 

Pcmmeni i/ed gelatin is elec tronegative, and a very slight addition 
of an electrolyte makes it electropositive. Demineralized gelatin has 
exceedingly slight conductivity, only according to 

and gelatin may be demineralized by electric dialysis. 

Two or more electrolytic cells in series, but connected bv metallic 


•-— *r — --v. w V"vr euii|Fi- a r? U U£3 1 tU ILLO, » UUUUt 

reference to the changes occurring in the other cells. There is practically 
no mingling of the contents of the different cells, and practically no 
transference of the contents of one cell to another. The qualifying 
adverb is used, localise even the metallic wires act to a slight extent 
as electrolytes, and the transmission of a current is accompanied by 
the passage of ions of metal and other substances through the solid 
metal. This effect produces no perceptible result in the case of the 
transmission of an electric current for a few minutes. A case in which 
it does produce a demonstrable result is the experiment of laying a zinc 
disk on top of a copper one, and leaving them undisturbed for months 
or years. The electric current generated by the contact of the two 
dissimilar metals is a feeble one, but is none the less accompanied bv the 
migration of ions, and at the end of the experiment chemic analysis shows 
the presence of zinc in the copper disk and of copper in the zinc disk. 

The Mechanism of Conduction Through Metals. —According to 
the accepted electron theory, a portion of every metal is normally 
dissociated into free electrons, which arc all negative, and a residue 
■which consists of positively charged ions of the metal. . Ihose 
ions arc positively charged simply because they are deficient in the 
number of negative electrons with which they are associated when in 
a neutral state. The metallic ions arc relatively fixed in position, but 
the dissociated electrons move freely about among the atoms oi nut.i. 
^Vhen an electromotive force is generated and a positi'c linpu s< is 
applied at one end of the metal and a negative impulse at the other, 
the dissociated electrons (negative) are driven toward the an e. s 
this anionic stream of electrons in a direction opposite to the sna 1 Lt 
direction of the electric current which usually constitutes, ° g . 
extent, the means of transmission through a metal. This description 
refers to the condition in which two wires from the generatorofelec- 
tricity are fastened to the two ends of a piece of metal. I he cationic 
current of positively charged metallic ions toward the cathode is so r\ 
flight as to require a long, tedious experiment to demonstrate it, a < 
cannot Ik; regarded as playing a r6le of any importance in the oruman 
conduction of electricity through the metal. 

1 Jour. d« Physiol. ct do Pathol. *6neralc, March, 1911, voL xui, So. 2, p 
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Phenomena at the Electrodes in an Electrolytic Cell.- A. At 

thf Anode. A metal dipiicd into an electrolyte Ixcotncx suhjert to the 
force of osmosis. The mctnllic ions lmve a Htron* tendency to dissolve 
tn the liquid if an electric current is pacing through the metal toward 
th«' liquid. I nis moans that tho motal which forms the an<nlo of an 
electrolytic cell in many cases lows positively charged particles to the 
electrolyte. These are always of one kind if the anode is of a simple 
metal. ■hut it it is of an alloy, such as brass, the cations passing into the 
liquid from t he anode may be of one or other metal composing the allov, 
according to cir< uinstances. 1 hi* cationic action is sometimes the sole 
means of ♦ ffteting. the passage of the current, from the anode to the 
electrolyte. This is the case with the zinc electrode of a voltaic cell 
when* the amount of current is fully accounted for by the amount of 
zinc dissolved. This is the effect produced in mercuric and other 
cataphoresis or anodal diffusion. 

In other cases very few ions of the metal anode pass into the electro¬ 
lyte, and the transmission of the electric current is effected almost 
entirely by the discharge of anions brought by the electrolyte to the 
surface of the anode. Platinum electrodes arc used when it is desired 
not to have particles of the anode pass into the electrolyte. Platinum 
ions exist, but they arc not readily soluble in the usual electrolytes, such 
as the dilute acid in a water voltameter or the tissues of the human 
bodv in electrolysis or galvanupuncture. The current cannot be 
carried from platinum to acidulated water by platinum cations to any 
practical extent. The process taking place at the anode consists almost 
entirely in the disclmrge of oxygen anions resulting in the evolution 
of fret* oxygen gas and the discharge of free electrons (negative, of 
course) which enter the platinum anode. 

Exceptional ways in which the electric current may pass into the 
solution from the anode arc: 

1. Oxidation of a positive ion in the electrolyte. 

2. Reduction of a negative ion in the electrolyte. 

1. W hen the current is turned on the change which takes place at a 
platinum anode immersed in a solution of a ferrous salt, under some 
circumstances, converts it into a ferric salt. This contains more highly 
charged cations (positively charged ions which tend to travel through 
the electrolyte toward the cathode), and consequently involves the 
transfer of positive electricity from the electrode to the electrolyte. This 
is done according to the electron theory by the entrance of free electrons 
into the platinum anode from the electrolyte. 

2. On the other hand, if a platinum anode is immersed in a ferro- 
evanid solution, the passage of the current produces a change to ferri- 
cyanid, a negative ion of a lower charge. Here there has been a transfer 
of a negative charge from the electrolyte to the anode, and this also 
according to our theory by the passage of five electrons from the elec¬ 
trolyte into the platinum anode. 

lb At the Cathoiic. — I. There may lie the discharge of a cation. 
In ordinary electroplating the free metal is deposited from the electro¬ 
lyte upon the surface of the cathode, and the metallic ions (cations) 
lose their positive charge to the cathode. The latter part of the process, 
according to the electron theory, means that free electrons (always 
negative) pass from the cathode into the electrolyte. 

2. The formation of an anion. This occurs only under exceptional 
circumstances. Thus, n platinum cathode surrounded by an electro- 
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lyto kept saturated with chlorin gas will produce a certnin number of 
chlorions or chlorin anions. 

The other methods by which the current sometimes passe* from the 
electrolyte to tin* rathode ore also the reverse of those at the anode 
They are: 

3. Diminution of the positive charge on a cution bv chemic 
reduction. 

4. Increase of the negative charge on an anion, by oxidation 

Phenomena Occurring in the Electrolyte.—It is not necessary 
to assume the presence of free electrons in the electrolyte. There arc 
always equal numbers of cations suid anions in the solution. ThiW 
are traveling in opposite directions, and the sum of the electric charge* 
transferred by them constitutes the total electric current. Ions have 
different degrees of mobility. If, in a certain case, the cations are 
moving at ten times the speed of the anions, then ton times as much of 
the electric current through the electrolyte will be made up of a transfer 
of a positive charge by the cations as of a negative charge carried by 
the anions. The current is then said to be mostly cationic. 

Speed of Ionic Migration.—The motion of the ions under the 
influence of an electromotive force is. on the whole, a drifting movement 
toward either electrode. The individual ions do not traverse the entire 
distance at a gradually increasing velocity, as they would do if there 
were only the constant electromotive force to be considered. On the 
contrary, they move a certain distance and then collide with other ions 
or molecules and lose their acquired velocity. If they collide with 
oppositely charged ions, the charges on the two are neutralized, and 
existence as dissociated ions temporarily ceases. The effective mobility 
or the average velocity of the ions, including periods of rest, at a poten¬ 
tial gradient of 1 volt per centimeter, is in an aqueous solution for— 


Copper ions. 0.000309 cm. {x*r second 

Chlorin ions... 0 00058 “ “ “ 

CrO, ions..*. 0.00047 “ “ 


This means that chemic changes arc propagated through electrolytes 
at the above velocities. Measurements have been made by Sir Oliver 
Lodge in the following manner: A glass tube filled with jelly consisting 
of gelatin water, sodium chlorid, and a little phenolphthalein com¬ 
municates at one end with a solution of hydrochloric acid. Platinum 
electrodes are used, and the current passed from the hydrochloric acid 
into the salt jelly. This produces a migration of hydrogen cations into 
ri»e jelly, and, as they advance, they decolorize the phenolphthalein. 
I heir rate of progress can, therefore, be measured. 

1 his and similar measurements made with liquid or jelly electrolyte 
give results at apparent variance with the statement that in electrolysis 
riie free products appear only at the two electrodes, and do not produce 
demonstrable effects at intermediate points in the electrolyte. The 
example of the three connected electrolytic cells will be remembered, 
a middle one containing dilute syrup of violets, one end cell full of water, 
and the other end coll full of sodium sulphate solution. After the flow 
the current all the soda was found in one end cell and all the sulphuric 
acid in the other, while the violet solution, a very delicate test for acids 
or alkalis, remained unchanged. 

The difference seems to indicate that in the experiment with 
17 
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? 1 , r rid ify , t,M * hydrogen ions collide will, chlorin ions which 

Oit ctroivte the hydrogen ions advance. The frt*e hydrochloric acid 

Inis produced decolorizes the phenolphthalcin. In the other experiment 
th. inns of thesulphuricacid radicleudvance through tlu«electrolyte- 
- '** thre ® Jf ra w,thout forming molecules of free sulphuric acid until the 

J3J? r:r h ie anod .°. And th . wir ‘‘ ,<>c,ric ch urge. The ions Which have 
collided with oppositely cjiarged ions have formed free molecules of a salt 

not of an acid or alkali m the intermediate portions of the electrolyte 
Hence the delicate reagent for free acid or free alkali has not been affected' 

The Velocity of the Ions in an Electrolyte and in Gases, and 
of Electrons in Metals. Tlio figures found by the method descrilxd 
above are astonishingly small compared with the velocity of the ions 
of a gas—20,000 miles a second in an x-ray tube, or, compared with the 
rat.- of transmission of electricity by metals, 288,000 miles a second. 
In the case of metals, however, the transmission is effected not by ionic 
migration, but by the migration of free electrons. 

Conduction by Fused Salts and by Metallic Oxids.—Salts and 
metallic oxids at ordinary temperatures are very poor conductors of 
electricity. The former become good conductors if they are melted 
by heat, and it is very readily demonstrated that their conduction is 
electrolytic. In fact, this is the method adopted in obtaining some of 
the^ rarer metals. Magnesium may Ik* obtained in this way. An 
ordinary clay tobacco-pipe with an iron wire from the negative pole of 
the battery passing into it through the stem is filled with a mixture of 
ehlorid of potassium and chlorid of magnesium. The salts are fused 
by the heat of a Bunsen burner, and a graphite anode from the batten* 
is dippi*d into the melted mass. The conduction is excellent, and is 
accompanied by the liberation of chlorin gas at the anode, and of 
melted metallic magnesium at the iron cathode in the bowl of the pipe. 

The comparatively infusible metallic oxids, such as the oxid of 
zirconium, are made use of in the Nernst lamp. There is a “heater 
coil | of platinum wire through which the electric current is first passed, 
and in which sufficient heat is produced by ohmic resistance to bring the 
‘glower, consisting of metallic oxids, to a temperature at which it 
becomes a conductor of electricity. The current is such a powerful 
one as to heat the “glower" to brilliant incandescence. The reasons 
advanced for believing that the excellent conduction developed in the 
case of oxids of the metals of the alkaline earths bv heating them to 
incandescence is electrolytic are twofold. One reason is that, theo¬ 
retically, if the conduction were by the motion of free electrons, as 
hi metals, the substance should bo opaque, while the oxids in question 
are transparent. A stronger reason is that when a “glower” consists 
o a mixture of the oxids of two different earths, one of these is some- 
timesfound to be more concentrated at one pole than at the other. 

The Passage of Electricity Through Solids.- This is not so 
m.uiui st \ dm* to a migration of ions as is the ease with a liquid con- 
' 1 <>r ’. i*’ 11 1 u> f ac ) riiat such a migration of atoms does take place, 

• 1 V; r> < .' urr( ‘ n,s - was shown bv an experiment in which a 

pi ce of gold and a piece of copper were left in contact for four years. 

.li.nnJ U0e d riie contact of the two dissimilar metals 

. • \ L < tl,lu * cau *ed a sufficient migration of ions in each dircc- 

_ I j .p.,’ ^ ! ' °. the gold with copper and the copper with 

onization of a metal through which electricity is conducted 
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has important therapeutic us«-s and so does the efTert upon the tissue* 
of the animal body. Them are essentially liquid, and an important 
department of electrotherapeutics is concerned with the changes Iir ,,. 
duced in them by the passage of au electric current. Thin will Ik- 
siderixi in another place. 

There in always more or less resistance to the passage of a current 
through a conductor, and this depends partly on the nature of the sub¬ 
stance and partly U|*»n its diameter and length. Substances which 
conduct electricity very well are called conductors; the metals are con¬ 
ductors—some better t han others. Substances which conduct electricit y 
»> poorly that they are used to prevent its escape from conductors arc 
called non-conductors or insulators—glass, rubber, and gutta-percha 
arc examples. 


THE HEATING EFFECT OF THE ELECTRIC CURRENT 

A current of electricity passing through a good conductor, such as a 
copper wire, heats the conductor to a certain extent. This effect is 
entirely analogous in case of a copper wire to the production of heat by 
friction in mechanic motion, and in the case of a short straight wire 
at a distance from any other wire or magnet or magnetizable body, 
the only electric energy lost by the current in passing through the wire 
is that which is converted into heat. The conditions expressed in 
the last sentence show that tio work is being done by the current 
except the simple overcoming of ohmic or frictional resistance in the 
transmission of power through the wire. In a case of this kind the 
amount of heat produced depends upon two quantities: the resistance 
of the conductor measured in ohms and the strength of the current 
measured in amperes. The amount of heat is expressed in gram- 
degrees, each unit sufficing to raise the temperature of 1 gram of water 
1 0 C. The following equations give the amount of heat generated in one 
swmd by a current of C amperes, with E volts, through a resistance 
of R ohms. 

T1»l* amount of heat=C*X RX0.2405 grain-degrees per second. 

The amount of heat — EXCX0.2105 gram-degrees per second. 


The temperature to which the wire will be raised will be greatest, 
of course, when this amount of heat is concentrated in a short length of 
conductor, and also when the conditions prevent the rapid radiation of 
heat from the conductor. In regard to the bust point, an inclosed 
eleetric motor becomes hotter than the same identical motor without 
a case. An example of the first fact is found in the incandescent lamp. 
The few inches of filament present a resistance of 250 ohms, ami become 
white hot in a second from a current of f ampere: while the Mum t 
ampere current passing through copper wire ^ inch in diameter ami 
250,000 feet long will encounter the same resistance and generate the 
same total amount of heat in a second, but without a pempi** 
elevation in temperature. In fact, in the case of ,' ft inch copper wire, 
such as the electric-light service wires, a current of even as mu* 

5 amperes running all the time will not produce a maximum elevation 
of over 2° F. in the temperature of the wire. . 

The heat generated by ohmic resistance to the passage of an J‘ UC V , ‘ 
current is utilized in electrotherapeutics especially in the follow mg 
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ways: first, in making warm or hot compresses; second, for cautery; 
third, for the diagnostic and therapeutic application of light and 
radiant heat. 

The Temperature Changes in Different Batteries.—These art* 
not always due to the ohmic resistance alone, but may be influenced by 
the chemie changes which accompany the passage of the current 
through the medium. A gravity cell, for instance, cools os a result of 
the eleetrie activity. The same is true of a Daniell cell and of a storage¬ 
cell or accumulator during its discharge. The Daniell cell transforms 
all the chcmic energy lost by its materials during the operation of the 
battery into electric energy, and also about 1 per cent. more. This 
slight excess of energy produced is abstracted from the latent heat of 
the battery, which is, therefore, cooled as a whole. Its sine pole becomes 
warmer and its copper pole cooler. 

The Clark cell, on the contrary, transforms only 74 per cent, of the 
chemic energy expended into electric energy, the remaining 26 per cent, 
being transmuted into heat. A cell of this type becomes decidcdlv 
warmer during operation. 

The Temperature Changes Produced by the Passage of a Current 
Through Different Electrolytes Outside of the Battery Itself.— 
These vary just as much as do those in the fluids of a battery in opera¬ 
tion. There is always a certain amount of heat due to the ohmic resist¬ 
ance of the liquid. This may be augmented or diminished by the 
thermal effect of the chemic change induced in the fluid by the passage 
of the current. Placing a Daniell cell in the circuit of a powerful battery 
which sends a current through the cell in a direction opposite to that 
of the current which it tends to generate, we should reverse the chemic 
processes which normally take place in a Daniell cell. The thermal 
effect is also reversed, and the cell becomes hotter instead of cooler. 

The ordinary process of charging an accumulator or storage-cell by 
sending a dynamo current through it in a reverse direction also reverses 
the thermal effect and the cell. With the usual strength of acid a 
storage-cell cools slightly on discharge, and is warmed slightly when 
being charged by a current sent through it in the reverse direction. 
Generally speaking, the thermal effect of the chemic change from passing 
a current through a liquid is to produce heat if the chemic reaction is 
such as would ordinarily do so, and to produce a cooling effect if the 
chemic reaction indicates that heat is rendered latent. 

The Heat of Ionization.—An electrochemic equivalent of any 
substance causes either the absorption or the liberation of a certain 
number of joules or heat units when it becomes positively or negatively 
ionized. ^ In the cases in which heat is absorbed at the pole where a cer¬ 
tain ion is produced, this usually means that work must be done in order 
to cause the substance to enter the ionic state. When this is the case, 
11 will usually be found that heat is liberated when the substance leaves 
the ionic state. Copper is such a substance, and its heat of ionization 
is +37,200. Zinc behaves in the opposite way: it takes work to bring 
it out of the ionic state, heat being rendered latent and the temperature 
falling at the pole where this is taking plaee. Under the conditions 
present at the pole where zinc ions an* produced the temperature rises 
because heat is liberated. In entering the ionic state zinc actually 
performs work in heating up the surrounding medium. Its heat of 
ionization is —6‘J,500. This means that one electrochemic equivalent 
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of ninc in entering the ionic state loses 69,500 joules of energy in the 
form of heat. 

The heating of liquids (electrolytes or not) by ohmic resistance is 
one ot the disadvantages of the liquid interrupters mid rheostats used 
in electrotherapy. U8WI 


Examples from outside the domain of electricity illustrate the 
subject of latent heat. Salt and ice mixed together have a stn.mr 
tendency to form a solution of salt in water, anti this is accompanied bv 
the absorption of a large amount of latent heat. Such a mixture forms 
a freezing mixture. Water and sulphuric acid have an equally strone 
tendency to mix and form a solution of sulphuric acid, but in this rise 
the process is accompanied by the liberation of heat. 

Anything like a complete discussion of this branch of the subject 
would carry us too far into the domain of theoretic electrochemistry 
It may be added, however, that the forces at work arc now thought lo 
be those which produce electromotive force. 

The Degree of Ionization May be Determined by Cryoscopy.— 
Raoult’s discovery that the freezing-point of a solution depends upon 
the number of molecules held in solution was immediately followed by 
the discovery that solutions of salts and some other compounds gave 
results corresponding to a greater number of molecules’than would be 
indicated by their chcmic formula;. This has been explained by 
Arrhenius on his theory of dissociation of ions. He supposes that in 
every solution the freezing-point depends upon the number of dissolved 
particles (either entire molecules or dissociated ions formed by the 
division of molecules). We may then say that one gram-particle 1 
(instead of 1 gram-molecule) dissolved in one liter lowers the freezing- 
point l.S5/100°C. The number of degrees that the freezing-point is 
lowered (L) divided by l.S5/100°C\, will give the number (X) of gram- 
particles dissolved in a liter of the liquid: 


X = 


L 

1.85 ' 



The number thus found will be the number of gram-particles, both 
whole molecules and dissociated ions formed by split-up molecules. 
The number of gram-molecules, X 1 in the substance is known from it> 
molecular formula and the amount or weight of the substance s hie 
has been used in making the solution. The number of gram-tons is 


1 A grum-cquiwlcnt of any element is the amount of the dement 
replace a gram of hvilrogcn or is equivalent to a gram of hydrogen 1 number 
h, kalian. It is fouhd by dividing .Vs atomic weight by its valence «r the number 
of hydrogen atoms which each atom will take the place of <t ; m _j_ or pom- 

A gram-equivalent or a gram-molecule of a substance, cither wmple or cm 

pound, is the number of grams represented by it* "‘"^dvd.-nt of the substance to 
A normal solution is one containing one gram-equiN.ilen« 1 mic ;{y . 

the liter. Thus, a gram-equivalent of potassium chlond, K ■ j. IK , t H^ium eliloriii 
Cl, atomic weight 35), weighs 7-1 gram's and a normal contains 

contains 71 grams of KC1 to the liter. A dennonnal solution ol 

7.4 grains per liter. . . , ,. ltlshnw>i an d is a quan- 

A grnm-moireule is the same as a gram-cquiyident of • stip stancc^ 

tity of the substance equal to the molecular weight exp dissociated condition 

A gram-ion is the quantity of a substance m the tome or dtnocw 
equal to it* chemic equivalent weight expressed m grain''- . ,| t0 min of 

The number «.f 'jram-panidr* of a substance in ^Imam .* equal 
tbe ir rum-molecule* uiiJ of the gnun-wrih of t u* > 11 11 • 
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equal to the number of gram-particles (N) minus the number of grnm- 
moleculcs (N*)> 

This number of gram-ions is made up of negative and positive ions: 
very often one of each polarity for each molecule which is broken up! 
though some molecules split up into a greater number of ions. A 
molecule of sulphate of copper (CuSO,) splits up into two ions -a 

positive copper ion (Cu) and a negative sulphion (SO,). 

If X 1 is the number of molecules placed in the liquid and « is the 
coefficient of dissociation, then— 

n X* molecules arc dissociated. 

X 1 n X* molecules are intact. 

If each dissociated molecule yields 2 ions, there will be— 

2 a X 1 ions. 

There are then in solution X 1 -« X' molecules and 2 n X' ions, and 
their sum is equal to the number of particles found by cryoscopy from 
a calculation based upon the freezing-point. 

The following formula gives a, the coefficient of dissociation: 


X - X' 



The following is a concrete example. A decinoruial solution of 
CuSO,, or one in which 0.10 gram-molecule (15.9 grams by weight) of 
CuS0 4 is dissolved in 1 liter of water is found to have had its freezing- 
point lowered 0.2.1° C. by the addition of this amount of CuSO,. The 
number of gram-particles calculated from the fact that 1 gram particle 
in a liter lowers the freezing-point 1.85° C. is found to be 0.12432. 
Hence— 


a 


0.1213-0.10 

0.10 


0.243. 


A calculation based upon the freezing-point shows that in a decinormal 
solution of CuSO,, 24 per cent, of the molecules become dissociated into 
ions in the mere process of entering into solution. This agrees very 
closely with the calculation based upon the conductibility of the 
solution. 

Osmotic pressure, freezing-points, and electric conductivity are all 
determined by the degree of ionization. 

Observations by Mafllard, 1 Locb, J Paul and Kronig 3 lead to the 
belief that the ions in any solution are the active agents in any effect 
upon living tissues. The effect of antiseptics is due, according to 
1 aul and Kr6nig, practically entirely to the ions. The degree of ioniza¬ 
tion of a metal, as in a solution of bichlorid of mercury, may be reduced 
/v the solution ions of some other metal with the same anion 

(Xa( I per ex.), and if the latter are non-toxic, the toxicity of the 
solution will be reduced. An experiment was made with anthrax 
culture smears dipped in a solution containing 1 gram-molecule of 
bichlorid of mercury (this being 270 grams in weight) in 16 liters of 
water, and the number of spores which survived after an immersion of 

! Journal <l«* Physiologic et do Pathologit*. lKftt), vol. i, p. Col. 

Arrhiv. f. jjr- Physiol., 1898. vol. lxfx, p. 1. 

Zcit. f. physikaJ. Chctnic, ISSWi. 
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six minutes was found to be only eight. But if 1 gram-molecule of 
sodium chloral. NaCl (weighing 58 grams), was added, 32 spores sur¬ 
vived. and the culture showed 32 colonies. With two gram-molecules 
of sodium ehlorid the number of colonies was 124; with 3, it was 28-4; 
and with 10, it was 1087. The strength of the mercurial solution was 
the same in each ease. 

The absorption of moisture and the interchange of substances in 
solution through organic tissues which form the basis of animal and 
vegetable life are all dependent upon the number and properties of ions. 

The theory that all life is but a manifestation of electricity is, 
therefore, not at all an impossible one. The further theory that all 
matter is of but one substance, either electricity or variously modified 
by electricity, is one of the picturesque possibilities of the future. 



ELECTRICITY OCCURRING IN ANIMALS AND PLANTS 

The differences in potential between portions of the surface of 
animals or plants which are so generally present are seldom as great 
as in the electric eel and the torpedo. They generally require special 
apparatus for their detection, but. it is none the less probable that thev 
arc of vital importance. Electricity is developed especially in the 
irritable and contractile tissues, notably the nerves and muscles. The 
glands and epithelium, among many other structures, manifest it. 

Phytolacca clrctrica. a Brazilian plant said to have been lately 
discovered, is said to have certain electric properties, and the charge 
or shock given off by contact with it is claimed to be equal to that of 
one Danicll cell. 

The general law governing the difference in potential between 
portions of the surface of a liriny body is that it develops only when there 
is a difference either in the nature or in the activity of the*chemic pro¬ 
cesses taking place in the two regions. When there is a difference in 
kind, the region where processes of decomposition are in excess is nega¬ 
tive to the region where synthetic processes are in excess. If both are 
regions of decomposition, the one at which the process is most active 
is negative to the other. And if both are regions of synthesis, the least 
active is negative to the other. 

There is a difference between the electric potential at the two ends 
of an egg, whether fertilized or not. Ida Hyde 1 has tested this by 
means of the capillary electrometer, the difference in potential in the 
pigeon's egg increasing as development progresses. In some other eggs 
(those of Fundulus) the different stages of segmentation cause rhythmic 
oscillations and reversals of the direction of the current. The sources 
of electromotive force are anabolic and alkaline changes in the chromatic 
mass in repose and catabolic and acid changes in this mass in activity, 
and variations in viscosity and surface tension. 

Delicate electrometric methods have shown that there are electric 
currents in the eye corresponding to currents of action in the nerves 
or muscles . 3 

Static charges occur upon different parts of the living body. From 
muscular contraction or some other vital activity electromotive force 
is generated, and as the dry skin is a very poor conductor, opposite 
static charges may be formed on different parts of the surface. Heyd- 
weiler 3 has made observations which show that these opposite charges 
may remain for a relatively long time. 

The ganglion-cells of the anterior cornua of the spinal cord have been 
thought to be sources of electromotive force. Experiments reported 
by S. Baglioni 4 were made upon a strvehnized spinal cord, and showed 

* Atner. Joum. of Physiology, vol. xii. p. 241, 1904. 

IL («« rtz f Centralbl f. Phy*iolugie, vol. xix, July 15, 1905. 

Anmik'n dor Phvsik., No 5, May 29, 1902. 

4 C'cntralbUtt f. Physiologic, vol. xix, p, 345, August 26. 1905. 
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that tin* current of demarcation was very much increased. The infer¬ 
ence was I hat activity of the spina] ganglionic cells is accompanied hv 
electric phenomena of the nerve-trunk. * 

Electric Currents in the Skin.—Skin may be removed from the 
body and still retain vital properties, as shown by its survival and growth 
when used in skin-grafting. As long as the skm is fresh and potasses 
vitality, it may be shown bv appropriate electrodes and meters to 
possess electric properties. A current will generally pass from an 
electrode applied to the inner surface of a piece of skin through a con¬ 
ducting wire and meter to an electrode applied to the outer surface. 
This may be called tin; current of rest, and in the case of a piece of skin 
freslily removal from the body, the internal surface is usually positive. 

It is necessary to have non-polarizablc electrodes, and to la* sure 
that the results actually indicate a difference in potential between the 
two surfaces of the skin. Without any special precautions it would 
be easy to have an electric current produced by a difference in the 
degree or kind of action upon the two electrodes by a difference in them 
or by the difference in the chemic composition of the moisture upon the 
external and internal surfaces of the skin. In other words, the skin 
and the two electrodes might form a miniature voltaic cell unless 
precautions were taken to prevent such an effect. 

Currents Produced by Contact of the Inner and Outer Surfaces of the 
Shin with Saline Solutions. — These may he detected by the same 
method as that used by Chanoz in the case of acid solutions. 
A piece of skin is fastened over the end of a tube filled with the solution, 
and dipped into another filled with a precisely similar solution. An 
electric current will often How through suitable electrodes and conducting 
wires passing from the liquid in one tube to that in the other. These 
currents were one of the early discoveries in clectrophvsiology, and have 
been experimented upon by DuBois-Reymond, 184S; Rosenthal, I 860 ; 
Roeber; Englemann; Hermann; Bach; Oehler; Bayliss; Bradford; 
Reid; Tall port; Waller, 1901. 

Currents Produced by Contact of the Inner and Outer Surfaces of 
the Shin with Acid Solutions. Chanoz's Observations. —An exiHTiment 
by Chanoz 1 illustrates the method of detecting bioelectric currents and 
shows the results obtained with living or dead skin forming a dia¬ 
phragm between two portions of liquid. 

An inverted U-shaped tube, 1 cm. in diameter, is open at one end 
and closed at the other by a piece of skin held in place by an elastic 
band. Both ends of the mix' dip into vessels of the solution to be 
tested and the tube is also completely filled with the same solution. 
Each of the outer vessels is connected by impolarizable electrodes, zinc in 
a solution of sulphate of zinc, with Lipmann’s capillary electronic or. 
The latter should be of medium sensitiveness and small electric capaj 1 \- 
Carpentier's potentiometer, actuated by two Weston cells, u&c 0 
determining the difference in voltage without anv calculation. 

The piece of skin is taken from a frog which has just been • 
and the experiment performed so quickly that the current is 
in one and one-half minutes after the incision has been mam*. 

The experiment is made to determine the difference in l’° ‘ ‘1 

between the outer and inner surfaces of skin, when both are e po. 
to a solution of the same material and the same strength. 

1 C. R. <li< I’uead. dtw Sciences, July 17 and 24, 1005. 
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F*g- IS8.—To-ting cutiiiuHiin currents 
The current of rest. 


t'hatmx reports the following results: (1) At the moment ol 
closing the circuit (by the electrode connected with the capillary elec¬ 
trometer) the internal surface of the fresh frog-skin is always positive 
to the outer surface and the direction of the current is as shown in 
Fig. 1SS. (2) The duration of the positive condition varies with dif¬ 
ferent acid solutions. It is soon reduced to zero, changes to a neg¬ 
ative condition, and finally becomes zero. When the fluid is a ccn- 
tinnrmnl solution of H,SQ 4 , the inner surface of tin* skin immediate^ 
becomes positive, and the change to a negative condition occurs within 

ton minutes, if at all. With a ccnti- 
normal solution of UNO, the change 
from a positive to a negative condi¬ 
tion occurs in about a minute, and the 
negative condition lasts for several 
minutes. (3) A piece of skin no 
longer presenting a difference in 
potential after a certain duration of 
contact with rather a strong solu¬ 
tion may be employed for an experi¬ 
ment with a more dilute solution 
of acid, and will then give a new 
difference of potential, such as would 
have been obtained at first with a 
dilute solution. (4) The frog's skin continues to give electric reac¬ 
tions with acid solutions as long as two or three days after the frog 
has been killed. Chanoz explains these facts by the theory that strong 
acids are more powerful stimulants to the skin than weak ones, and 
change the direction of the current of rest, more quickly. 

Chanoz's interpretation of those facts and of the results reported bv 
other experimenters is as follows: 

1. Dead skin (boiled or in alcohol or for a long time in distilled water) 
does not give electric reactions- These are a property of fresh skin 
still possessing vital properties. 

IL Galeotti has recently found that the inner surface of the skin 
1 h‘ comes negative instead of positive with a solution of I\XO s , and that 
no electric reactions are obtained with solutions of KI, KCl, or KBr. 
Saline solutions generally cause the inner surface to be positive. 

III. Other authors, particularly A. D. Waller (Proceedings of the 
Hoyal Society of London, 1901 -1902.), have studied the electric reactions 
or the skin of the frog, cat. and man. They have shown that direct 
stimulation of the skin leads to a perturbation of the current of rest 
ordinarily observed. 

Skin responds to stimulation by presenting a negative variation, 
and \\ aller considers this characteristic of life. 

IV. t ialeotti does not think these currents a vital phenomenon, but 
due simply to osmosis; that the skin is a membrane differently permeable 
to different ions. 

To bring about a conformity between this theory’ and the facts 
observed by < hnuoz it is necessary to assume—(1) That the jH*rmea- 
bility changes after a certain time, and ( 2 ) that it varies with the 
concentration of the acid in contact with the skin. 

The Current of Rest.—When a region of the body is said to be 
negative to another region, this means that it corresponds to the zinc 
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|h*rt «<*n which ., negative to , he other.” The portion whkh £ 

wit h ncgalTve SSj! l ° Wt r POlCntiftl * U “ 1,01 necc 88 ari l.v char Kw l 

In the tissues* themselves tin* current is continued from the rccion «.f 
decomposition to the regum of synthetic activity. TT Arson val^xt 
11.>n i> i.t t m <1 iffoi ence in potential is dependent upon reaction between 

• 'lf S| a !^ i n t K ‘ ,,swues and '>"• oxygen in the hlood plasma 
l urrents nst art> '‘lectric currents the result of the above-described 
chcmic processes, and are continuous and uniform for long periods of 
time. 1 hey present in this respect a striking contrast to the currents 
or action which develop suddenly in consequence of some irritation 
aim as rapidly cease to flow, Currents of rest in mucous membranes 
flow from the excretory surface of the glandular epithelia to the sur¬ 
face where the epithelial cells are in relation with the blood-vessels. 
It it were practicable to connect an external circuit with these two 
layers, the current would flow through the wire from the vascular to 
the secretory surface. The latter corresponds exactly to the zinc pule 
of a voltaic cell. I lie current between the layers of a mucous membrane 
ls transmitted mostly by the epithelial cells, and mavbe called an entrant 
glandular current. In the skin the current of rest is generally from the 
internal vascular to the external 
exfoliating layer. It is, therefore, 
an emergent current. 

There is no current of rest in 
uninjured nervous or muscular 
tissue; but whenever such tissue 
is injured, the damaged portion 
Incomes negative to any unin¬ 
jured portion. This produces a 
current of rest which may con¬ 
tinue uniform for several hours. 

It will continue as a current between dying (but not between dead 
tissues) and uninjured ones. 

The current of rest has long been the subject of demonstration in 
the case of museles and nerves in the way shown in Fig. 1S9. A nerve 
or a cylindric portion of a muscle in its natural position is divided by 
two transverse incisions and an external circuit is applied with a delicate 
measuring instrument. Currents will flow through an external circuit 
from any point distant from the center of one of the transversely cut 
surfaces to any point nearer that center. The diagram shows a nun. t 
of such external circuits with the direction of the current of rest t hn>ug > 
them. It will Ik* seen that the surface injured,by. a cut tr:m>\trsey 
across the muscular or nervous fibers is “negative to other P a 
the muscular or nervous bundle. It is found that each cut en< 
the same “negative” property and in the; same degree and that n 
is an equator a"-a", by reference to which the polar' > * •#t or 

points may be determined. .The point which is turt her ro ..„ ( l this 
in either direction, is negative to a point nearer t ic of lV a / ,| u . 

is true whether the points are on the same or on ‘ r ()f cach 

equator. Applying the test electrodes to the mi. . | . 

transversely cut surface, at the ends of a muscular cylinder, »t 



Fi*. 


ISO.—Current of rest 
nerve. 


in muscle or 
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accordingly be found that there is no difference in potential and hence 
no current. 

The insertion of a tendon into the periosteum of a bone correaiwncla 
to a transversely cut surface, and accordingly a current of rest Is found 

/t X “,K ,f | , !"E , |? , 5‘ b 0 S* trodc8 1 "» a PP lied war this attachment 
and to the lateral Htirfac6 of the nuisclo or tendon 

Experiments have been made by Bernstein and Tsehertnak upon 
the current of rest in muscles to determine whether there is a pn- 
existent difference in potential between the transversely cut surface 
of a muscle and its longitudinal surface, or whether the difference 
develops later in consequence of chemic or other alteration. Bernstein 
behoves that the current of rest shows its maximum strength imme¬ 
diately. b. C.arten* thinks he has shown that -.-A* or t r second 
elapse before the current develops. And when the muscle is cooled 
a period of T „Vy second may elapse. 

A carefully prepared muscle upon whose longitudinal surface are 
placed two non-polanzable electrodes wet with Ringer's solution docs 
not give a current ot rest (Biedermann). But R. Hober finds that a 
current of rest develops when the extremity of the muscle is dipped 

into n -Ciiliitinn ot nnt<i«iinm /iMnviJ AtL_... v 



SO tartanc and citric acid radicles. In each list the last is most favor¬ 
able to the development of a current in the normal direction: that is, 
corresponding to a negative condition of the extremity of the muscle. 

R Hermann s experiment was performed by means of a fall-rheotomc 
uhich makes a section through the muscle simultaneously with its mak¬ 
ing the contact of an electric signal. The time that may elapse before 
the development of a current of rest may be the time it takes the injured 
muscular substanre to die; or, according to DuBois-Revmond, it is the 
time that the scmipermeable membrane takes to lose its permeability 
tor the negative ions of the muscular fiber. 

I. Bernstein, and A. Fschermak 3 have performed the same experiment 
under more exact conditions with an electric motor and photographic 
r< gistration, ami have shown the presence of a current of rest in an 
average of second. This result is more in accord with the 

i uvrj o. the preexistence of this muscular current than with any theory 

11 a recognizable alteration could occur in such an infinitesimally 
small period of time. 

The axial current in nerves has been studied bv E. Hcllwig. 4 lie 
considers that ns existence is proved by the correspondence between 
• . 8C ? mr ‘ ,,ts of a nervous filament. It is an ascending current 

_ e S f la,lc p®rve of the frog, and a descending current in the electric 
n^n‘ ° f i> , ° r P c<io or electric eel. This has all been established bv 
. f tkJT • ', mon< an< ^ Mendelssohn. Schultz has studied the relation 
, *1 b P ,naJ roots to this phenomenon: also the influence of the length 

vftriatif » n * »vT mi ^ mton8, >>’ . of the axial current, and the negative 
.il • i ^'ble m case of stimulation. The important fact is that 
axial current is cellulipetal and flows from the ganglion-cell from 


. HUM. 
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***** r;?r™n dorivc * *. ts tr °P hic influence. Wo should, therefore, 
tind that tin nxml current m u sensory nerve flows from the ganglion 
on the posterior root of tho spinal nerve toward the periphery in the 

norVO .»**«“* ' vh “« ,n the |w*sterior root tho axial current flows toward 
t lie spinal column. 

The Galvanic Muscular Wave or Porret-Phenomcnon.— A 

nuisr <• undergoes changes in contractibility when dipped into various 
liquids, such as distilled water, solutions of the alkaline salts, veratrin. 



. , experimentally. 

I hr Affcalmt Demarcation Current and the H‘oy in which it is Affected 
by. f olloids.— 15. Mostinsky- has made quantitative researches upon 
this subject. He placed the gastrocnemius muscle of a frog in contact 
with solutions of different strengths of chlorid, nitrate or monophosphate 
of potassium. This was continued until the electric potential of the 
immersed part remained stationary. The difference in potential 
between this part and a transverse section of the muscle was measured. 
There is equality between the two when a 1.3 per cent, solution of 
chlorid of potassium is used; the electromotive foree generated at the 
line of demarcation between the alkaline solution and the electromotive 
force called the current of rest are equal. The addition of any colloid 
substance, such as albumin, for instance, reduced the electromotive 
force due to contact with the alkaline solution. The colloid substance 
interferes with the migration of ions from the liquid into the muscle. 
The unequal migration of positive and negative ions through a semi- 
permeable membrane is supposed to be the cause of most physiologic- 
electric currents, and ions which do not diffuse through animal mem¬ 
branes should greatly modify physiologic currents. 

Currents of Action.— Electric currents are produced during the 
activity of nerve or muscle or of glandular tissue. Those in the latter 
develop and disappear less rapidly and may be given the special designa¬ 
tion of secretion currents. The epithelium performing the glandular 
function becomes “negative’’ to the vascular part of the gland. The 
part of the muscle or nerve which is in activity is “negative to other 
portions of the nerve or muscle. The wave of contraction in muscular 
tissue or of stimulation in nervous tissue carries with it a state of low 

electric potential. , 

The current of action is considered by some authors as identic: 
with nervous activity, and bv others as an epiphenomenon not neccs- 
sarflv aecompanving this activity. P. Schultz* has considered th» 
subject of the occurrence of an electric current corresponding to tne 
current of action, but without the presence of physiologic activity. 

The current of action may be passed through a transtoTOCT or 
induction coil, and undergo an increase in voltage so as to \ 



i Archiv. f. die gemam. Physiologic, vol. Ixxui, p. 442. 1S09. 
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frog's heart. Marry, in 1S77, used a transformer in studying It' 0 
electric shock from the torpedo or electric eel. 

The Voltage and Amperage of Bioelectric Currents. The differ¬ 
ence in potential between an active ami a passive portion of the human 
bi*dv i* found by measurement with the potentiometer to Ik* from 
0.02 t<» 0.08 volt. This is a very appreciable voltage, but, owing to 
the very great resistance of the bodily tissues, the current which it 
produces has very small amperage. Ohms’ law is operative hen*, and 
as the resistance is hundreds or thousands of ohms, the current strength 
amounts to between and |tintpere or ^ ami jq^q milliampon. 
in different cases. 

In measuring currents of such small magnitude the greatest pre¬ 
cautions must be taken not to vitiate the results by the production of 
electromotive force in applying the measuring apparatus. Two ordinary 
metallic electrodes applied to the exposed muscle or nerve, themselves 
excellent electrolytes, form a complete voltaic couple whose electromotive 
force might be even greater than the physiologic one, and which might 
also bring about the production of an electromotive force in the tissues 
acting either with or in opposition to the natural one. In any case 
it would he difficult to say to what extent the values found were due 
to natural and to artificial causes connected with the measuring instru¬ 
ments. 


Fie. 100.— DuIV>is-Rc>Tnf»r*H impolnriz- 
abl«> elect rode: fl. Solution sulphate of zinc; 
b, Potter’* clay buturnU-d with salt solution. 


Ftg. 101.—D’ArsonvaPs elect rode: a. 
Silver'on wliirh w limed chlorid of silver; 
6, solution rhlorid of sodium. 


Lmpolarizable Electrodes.—Electrodes which are as free as pos¬ 
sible from any such disturbing effect are those suggested by Reynault 
and DuBois-Rcymond (Fig. 190). Both electrodes are just alike, and 
each consists of an amalgamated zinc rod to which the conducting wire 


.. .. VW.V.V.VM, * *- v § -* - * , 

and is the part of the electrode that is applied to the tissues. 

The d’Arsonval imjHilariznhk* electrode is not completely so, hut is 
only approximately so, and will do for the less delicate experiments. It 
consists (Fig. 191) of a tube drawn out into a fine open point and filled 
with a solution of chlorid of sodium, 7 : 1000. in which is immersed a 
silver wire upon which chlorid of silver has been fused. 

D'Arsonval electrodes, silver covered by a layer of chlorid of silver, 
are not entirely nun-polarizable. These electrodes dipped in a 0.6 j»er 
cent, solution of sodium chlorid w*ith a constant current show a current 
of polarization after the primary current is turned off, amounting to 
K per cent, of the latter (von Pirquet,). And Hamburger's observations 
K*» to show that they present, great resistance to the flow of tin* current. 
Chlorid of silver is a non-conductor at ordinary temperatures, and the 
current i> from the silver itself through fissures in the chloral of silver. 
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w not available 
ment to a verv 


Pv • •. ' .‘“Itolnrizahle eiecinnl^iB 

" f ' Ies,ml to 5, l>ply tl»o electrometric measure 
«4f)Kul surface. 

Heotrudaa of mernurv and a solution of chlorkl of potassium are 
„„lv icel.l.N |olarizable and *» are electrodes of cadmium in a dcci- 
no rm:d solution of chloral of sodium. Electrodes made of gold and 
cadmium coupled together, or of gold and silver, or of gold and copin r 
«,r of aluminum, or of aluminum and cadmium, are feebly polarizable! 

1 lie oxidizable electrodes ot silver, nickel, copper, tin. or mercury are 
not irec irmn polarization. 11. Cowl 1 has made a thorough stuclv of 
this subject, wit lit lie result in favor of Du Bois-Rey mend’s electrodes 
of amalgamated zinc m a neutral saturated solution of sulphate of zinc. 

Muscles and nerves a ret hern selves polarized to a slight extent, even 
by very weak currents, without regard to the nature of the electrode. 
Currents as weak as 0.0044 milliauqiere will produce this effect. The 
most delicate galvanometers are required for the measurement of these 
currents. The Thomson astatic needle or the d’Arsonval movable coil 
galvanometer, if math* with a great many turns of fine wire, is suitable 
for measuring the current. The capillary electrometer is the best 
instrument for use in the potentiometer in measuring the voltage. 

The mercury and calomel normal electrode can be used in the way 
explained on p. 105, as an absolute measure of the potential of a single 
electrode applied to any part of tin* bodily tissues. The difference in 
potential between any two portions can be readily calculated from 
their absolute potentials. 

The current of action is always present when a muscle contracts or 
a nerve transmits an impulse. This occurs whether the function ts per- 
formed in consequence of natural or artificial causes. Anil there no 
current of action without the performance of function; and no perform¬ 
ance of function without a corresponding current of action, l ie 
current of action is found in the muscle when the latter contracts m 

pinching or pricking its motor nerve. . 

Wave of Negative Variation. -The current of actionior,.totem- re 

exact, the wave of low potential travels faster m the’ g *. f - g 

organ than in those of lower development. Its dura ^ me tcrs 

propagation is rapid. The rate of the latter* 
a second. A galvanometer may l»e connected b) Du»o»-«^ 
electrodes with two portions of the lcngtlIiiof anm^ | f ^ irritation is 
and consequently presents no current of rest. the galvanometer 

applied to wimp other part of the length o m ^ to 7he fact that 
will probably fail to show any current. • ^ t h c place of 

when the wave of low potential ppach( *| \ , to t he other more distant 
irritation, the point reached becomes n<‘gn . n . ac h<* the more 
point. At a later period the wave of low ^ 

distant point, and conditions aro n ‘ % ' . ' i; n . c tiim and then in the 
pass through the galvanometer at hi*^ . j short space of time 
Other, and the ultemat «... ia acc.mpla.hed ... * I 

»Archiv. f. ri»y>io |, »g K *. lsn> ‘ ,cw ’ 
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tiwii 1 1 »«* ordinary galvanometer will indicate neither current. A photo¬ 
graphic chart of the capillary electrometer will show these two currents 
succeeding each other and in opposite directions, and so will Einthoven's 
string galvanometer, which reacts with extreme rapidity. During a 
tetanic contraction of a muscle caused by a rapid succession of stimuli, 
such as the faradic current (applied at a point not included between the 
two electrodes from the galvanometer), the circuit formed by the galvan¬ 
ometer and the included portion of muscle will be the scat of a mono¬ 
phase alternating current. Under these circumstances the galvanometer 
sometimes shows a deflection indicating that the wave of low potential 
is stronger at the point nearest the source of irritation, and loses some 
of its strength before reaching the more distant point. The current 
will be stronger in one direction at the first period than it is in the 
opposite direction at the second period. The name dccrcmcntial current 
has been given to this preponderance of current in one direction which 
is sometimes demonstrable. 

There is a chronologic correspondence between the mvographic 
nine indicating shortening or lateral swelling of a muscle stimulated 
by electricity and the electrometric curve indicating the wave of negative 
variation. 1 And this is true of both isotonic and isometric contraction. 

I he most satisfactory’ observations upon the rate of transmission 
of the “negative” wave or wave of low potential have been made upon 
living muscle and nerve preparations with parallel transverse sections. 
I hese tissues have a current of rest which is fairly uniform and is caused 
b\ the low potential at the transversely cut ends of the muscular 
cylinder or of the nerve. A potentiometer with one DuBois-Revmond 
electrode applied at a point on the longitudinal surface of the muscle 
and another at the transversely cut surface will show a constant differ¬ 
ence in potential, which, however, 
is much reduced when the wave 
of low potential reaches the 
longitudinal point. The poten¬ 
tial at the latter point will not 
fall below that of the trans¬ 
versely cut end, but it is reduced 
to an extent and in a way which 
» , . . . can be accurately determined, 

i +,* ^ - V * m P°*^nzabIe electrodes at .9 near cut surface and L on 

il , id Ce .° the ncrve shown »n Fig. 192. Then a current flows 
through the galvanometer from L to 9 which is negative. 

~ * ,°'y af W . a tetamzing current at a-b. All pans of the nerve are 
• i “, su * “ injured and the point L becomes negative in comparison 
, 1,1 11 was before.^ There is less difference between L and 9 

fKifr ° ! re8t k diminished. The wave of low potential 

LLlnni t Pr ,° d T eS a V‘ r - V shar P faU in Potential, followed bv a more 
£ * T original level. It starts from the place of irritation 

'imi thc . latt « r i 3 applied, without any latent period, 

distance frmn F°?- S - m P° n<>d3 of time proportional to their 

r ite ah thf iv th ° ?° int 4 of ^nation. It travels in muscle at the same 
not “ H n aVG of ^"traction, but very slightly in advance. It dura 

lta ma * imum electrically before the muscular 

1 Paul Jensen, Arch. f. d. gea. Physiol., Lxxvii, 107, 1S99. 


_Fip. 102.—1 eating a nerve for negative 
1 im polarizable electrodes ap- 
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The rapidity of the forward progress nnd of tho fall and rise of the 
wave of low potential varies in different tissues, liomttnu gives the 
following as tho order in which they increase in rapidity; medullated 
nerve- fibers, striped muscle, non-mcdullatod nerve, cardiac muscle, 
unstripod muscle. The fastest rate is about 30 meters a second. 

The duration of the negative wave at any point varies inversely 
with the rapidity of progress of the wave, and with the abruptness of 
its rise and fall. Examples 
given by Boruttau of duration + 
of the low potential are: (1) 

In the striped muscular fiber 
of the sortorius in a frog. 

0.00 second or more, and of 
this, 0.005 second elapses be¬ 
tween the commencement and 
the maximum of the wave; 
the subsidence takes ten times 
as long. (2) In the sciatic nerve of a frog the wave takes 0.006 or 
more second to pass a given point and 0.001 to reach its maximum. 

The words irritation, stimulation, and stimulus arc used synony¬ 
mously in these paragraphs. 

An alternating current passes through an external conductor whose 
two electrodes are applied at points along the course of a nerve or 
muscle at different distances from the point of irritation. In the case 
of a single application of the irritation the electric potential at the nearer 
point as compared with that at the farther point will show changes 
corresponding with the wave of low potential, providing that the two 


Fig. 193.—The wave of negative variation or 
low potential. 



Fig. 194.— Alternating relative potential produced as the wave of negative variation 

advance*. 

points are far enough apart for the wave to completely pass the first 
before any part of it reaches the second point and providing the wave 
loses but little force (in 1 he shape of decremcntial current). The graphic 
chart of the potentiometer would give the potential at the first point, 
relative to that at the farther point, shown in Fig. 194. Before the 
arrival of the wave of low potential the relative potential is zero; with the 
arrival of the wave it falls by a sharp incline a few hundredths of ft volt 
and then by a much longer incline rises to the zero level where it remains 
until it shows an abrupt rise of a few hundredths of a volt and a gradual 
Ml to.the zero level. This curve of relative high tension at the nearer 
point indicates the presence of the wave of low potential at tho further 
is 
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placed upon 

of the heart. • \r t , . 

Another Examjjc of Aegatire 1 analion in a A erve.- Itnpolarizable 

elect rode** an* applied to the lateral surface and the cut end of a nerve. 
The latter, being injured tissue, is negative to the former, and a current 
flows through the galvanometer from the lateral surface to the cut end. 
A faradic current may now be applied to the nerve by two electrodes 
placed close together at points at some distance, and both in the same 
direction, from the part to be tested. I his stimulation causes each 
successive part of the nerve to behave as if injured, The galvanometer 
shows a weaker current from tin? lateral surface to the cut extremity 
of the nerve, and this indicates that the lateral surface has changed 
toward a negative electric potential. 

It is very easy to observe the negative variation caused bv a con¬ 
tinuous current flowing for a considerable length of time, and it is also 
possible by delicate apparatus to show the negative variation due to a 
current lasting no longer than an electric spark. Such observations 
as the latter show that the negative variation occurs a certain length 
of time after the application of the stimulus, and that the retardation 
is in proportion to the length of nerve to l>e traversed. The negative 
variation or condition of negative electric charge advances in a wave¬ 
like manner from the point of application. The rate of propagation 
of the wave of negative variation is found to be the same as that of the 
transmission of the nervous impulse. 

A egative 1 ariation i« .1/j/sc/e.—This may be produced in the same 
way as m a nerve, and is similar in character. 

\fasking oj the II arc of Low Potential by Superposition (Hermann ).— 
n> ones not occur when only the absolute potential at a single point 
V' ° ■ . T , r< : the wave is seen to pass as a single sharp depression 

rom c original level, and a more gradual return to it. There is 
no movement m the opposite, positive direction. The original level 
fi ,te , "hich may be zero, or somewhat above or 

xiirJ*m iti w . t ^ 1 ° way e of low potential masked by 

t>n nil tho li t" ' 11 , 1 10 relative potential is observed between two 
die wave In *?;f e " hich Ls greater than the total length of 

to the oriirin il leve^T * absolule potential at the nearer point returns 
reaches the forth ' ° . < * < l ua ^I potential lieforc the wave of low potential 
SSwi u"™* the cn,ir “ Of the waveof low 

the second noint i, i Vi" \ lCrv ,s . no change from the original level at 

Z p^^r,ho wa o e .f ^ in , r, ' la,iv '' •imply *» 

the wave at the at the first point. Similarly, the passage of 

relative Potential th' *!^ mt on ly factor in determining the 

fo V‘H* absolute potential at the fin. t 

and remains there. ThisTondiVion ^ 

original equal potential i« murk- . i W shown in I*ig. lfM. where the 

N n °t because the absolute potential 
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is necessarily zero. but because the chart is one of the relative potential 
of tin* nearer point as compart'd with the potential at the further point. 
The level market! O is the level at which there is no difference in poten¬ 
tial between the two ]x>ints. 

Tin* case in which superposition masks the wave of low potential in 
that in which the electrodes of the potentiometer are applied at points 
so near together that the beginning of the wave of low potential reaches 
the further point before the wave has completely passed the nearer 
point. The relative potential at the first point is determined partly 
l»v the change in absolute potential occurring there as the wave of low 
potential passes, and also by the change in absolute potential at the 
further point. Fig. 195 shows the curve of relative potential, the 
heavy line being the actual curve. The dotted line shows the curve 
which would be formed under the influence of the wave of low potential 
at the first point alone. The interrupted line shows the curve of relative 
potential which would occur under the influence of the wave of low 
potential at the further point alone. At the beginning the wave of low 
potential is not masked, and the curve is due simply to the wave of low 
|Hitcntial at the nearer point. But at a later period of time, reprinted 
by progress toward the right in the diagram, the curve is modified by 



-y nerve 


Fig. 196.—Current during the first phase of 
the wave of low potential. 


Fig. 195—Masking of the wave of 
negative variation by superposition- 


the fact that the wave of low potential has reached the further point. 
At any given time after this the actual relative potential at the nearer 
point is intermediate between the relatively low potential due to ihe 
wave of low potential at this point, and the relatively high potential at 
this point due to the wave of low potential at the further point. The 
result, as shown in the diagram, is that a potentiometer whose specially 
prepared electrodes are at two points of the longitudinal surface of the 
nerve will show the wave of low potential as a sharp fall in relative 
potential at the nearer point, with an equally sharp recovery, but with 
only a slight deviation in the opposite direction, of relatively higi 
potential. The second phase is still further reduced if there is a material 
loss in power, as the wave of low potential progresses along the nerve 
(decremential current). Accordingly, an exceedingly sensitive gal' h- 
nometer.—4000 to 24.000 turns of very fine wire,—connected with two 
points of the length of a nerve nearer together than the length of the 
wave of low potential, would show the presence of a decided currrn 
in a diriTtion from the further to the nearer point in the external circuit, 
followed by a much weaker current in the opposite direction. Inc 
direction of the stronger current in the nerve is away from the source 
of irritation and of the weaker current toward the point of irritation, 
tig. 1*.M» shows the direction of the current during the first phase of t io 
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wav* of low potential when th.- potential at tho point nearer the *«,«„ 
of irritation has a lower potential than the further point. During the 
weaker second phase, dewnM "» the paragraphs immediate!}; pre¬ 
ceding, the 4- and - sign and the arrows indicating tho direction of 
the current would be reversed. 

Superposition of the negative wave or of the wave of low potential 
would produce a practically undim;tional in^rrupted current through 
a nerve or muscle if a sent* of stimuli, such as the faradic current, 
were applied at intervals so short t hat the successive waves of low 
potential trod upon each others heels. ... 

Fatigue, narcosis, and degeneration make the recover}' in potential 
much less abrupt bv retarding the return of the tissues to a normal 
condition after the passage of the influence which has caused the fall 
in potential. Tho curve representing the passage of a wave of low 
potential consequent upon a single irritation would, accordingly, show 
the usual abrupt fall, but a much more gradual rise to the original leveL 
When the influences referred to were very marked, the fall in potential 
would also be retarded. 

Effect of Narcotics upon Negative Variation in the Nerve.— A nerve 
which is exposed to the vapor of ether or of chloroform does not exhibit 
a negative variation when stimulated, hut it will do so alter the narcotic 
is withdrawn unless it has been applied too strongly or for too long a time. 

Carbonic acid increases the negative variation in small doses, hut it 
acts like chloroform or ether when applied in large doses. 

Absence oj Effect of Fatigue upon Negative Variation in the Nerve .— 
Stimulation of the nerve at regular intervals—every minute, for example 
—results in an equal negative variation, as shown by the electrometer, 
but the resulting muscular contraction becomes progressively loss. 
The negative variation in the nerve is closely associated with the 
transmission of the nervous impulse. The fact that no diminution 
takes place in the negative variation of the nerve leads to the conclusion 
that the nerve does not undergo a change in transmissihility in conse¬ 
quence of fatigue. The lessened muscular contraction is due. therefore, 
to fatigue of the muscle itself. 

( old retards cveiy portion of the wave and draws out the graphic 
curve m a horizontal direction, while warmth has a contrary effect. 
. «corning to Boruttau, both these influence only the portion of the 
its7eng^h mUSC e l ° W ^ C *' t * lc ' 111X1 a PPl'°d> not the other portions of 

t e ^ ctr 'c currents and others to lx* described arise in the various 
funetkm • »f! \ >r ^ ,!,:,r y performance of the voluntary and involuntary 
cases, however Vt3 ®& ta ble * s only in certain exceptional 

effects rxTcentihi . 1 .*, 1 ° l x>t< * nt,} ‘! 8 generated are so high as to produce 
fish ami eels .lo '! " lt * I,,ut the aid of apparatus. The various electric 
to serve as mean - l‘ mc * uro electric discharges violent enough 

effect upon other livLl* * nse ° r defense, and to produce a benumbing 
may 1* gSSSSd 22? . An electromotive force of 100 volW 

These organs resenlhi!‘ ir, | n . l |- v . at . W 'H in the electric organs of these fob* 
fiber* modified muscles in which tb* 

each fiber is complete! v cov^i m8t ° a< * of . longitudinally, ami in which 
tht* other Hide has a eolnrin ^ ? n ,me Ride by a nerve-ending. wh3< 
littlt* condenser charged v ~"" S 8u * a th. Knelt fiber forms u complete 


ut " ill, and these condo 


risers may 


,• be regarded 
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being set up iti multiple series. Tho voltage is sufficient to produce 
„„ electric shock, imd tin* amperage is distinctly appreciable by the 
galvanometer (electromagnetic effect) or the voltameter (electrolytic 
effect). 

Currents of action occur in plants. especially in tho sensitive plant 
and others which respond visibly to irritation. They aro similar to 
those in animals, hut the wave of low potential progresses more slowlv. 

The rate of progress of the wave of low potential, not over 30 meters 
a second, and often very much less in the case of the current of action 
in plants or animals, does not indicate the rate of transmission of the 
same electric current through the tissues. It simply corresponds with 
the changing position of the active electrode in the natural voltaic 
couple whose electromotive force causes the current of action. Fig. 197 
may serve to elucidate the matter. 

The velocity at which the current flows, jKissibly 180,000 miles a 
second, will not be materially altered if the pair of electrodes are moved 



A. 
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Fig. 11*7. — A sine and a copper electrode are immersed at the points x and r In a 
long trough of a liquid or gelatinous electrolyte and are connected by an external cirruit 
which includes a g*l vanomoter. Chemte action fake* plare by which the tine is attacked 
nnd becomes the negative pole of the resulting voltaic cell. The tine become- " negative*’ 
to tile copper in the sense that its potential outside of the liquid is lower than that of the 
copper, and the current in the external circuit Is shown by the gaivanona-ter to pass 
from the copper to the zinc. Of course, the current is continued through the electrolyte 
from the zinc to the copper.' 

through the electrolyte at the rate of a few yards a second to the 
positions w and z. 

The analogy is very close. As in the case of the zinc electrode, the 
processes taking place at the area of low potential in the nerve or 
muscle are the cause of the electromotive force, t tider the influence 
of a power inherent in living tissue this area of chemic or physical 
change advances from one part of the nerve or niusrle to another, ant 
so the point of origin of the electromotive force, or the negative ua\e. 
passes along the tissue. The position of the copper us of consequence 
in determining the direction of the current from the zinc elec nut 
through the electrolyte, and by its distance, the amount of resistance. 
The same remarks are true of the other condition when the 1 0 0 

potential is at one electrode. . . .. ... ;_ 

Local Currents of Action.— The point at which an irritation is ap¬ 
plied undergoes a change in potential which is of longer or < r < ‘ 

tion. It becomes “ negative ” to the unirritated neighboring portion.. 
is distinct from the progressive negative wave, and is also not to be e. 
plained as merely an effect of polarization by the application for ar 
trie current, such as might occur at an el.*ctrode in an inorganic cK*a 

, 1 The mtabliahed nomenclature by which in such a aic cell 

electropositive element and is said to form the negative J 1 
&cce**itate» much tedious explanation. 
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lyt«*. It follows other stimuli b«*sides electric ones, and is apparently n 
vital phenomenon. Waller, in 1005, lias described blaze currents *»r 
alterations in potential at points where the nerve or muscle has been 
killed bv heat. 

ELECTROTONUS 

This is the name given to the condition of a nerve or muscle beyond 
and between the two electrodes when a voltaic current is applied to a 
portion of its length. Caldeetrotmtus occurs in the portion nearest 
the cathode, and is characterized by the flow of an electric current 
away from the portion include between the electrodes. Anclcrtro- 
tontis occurs in tin* portion nearest the anode, and is characterized by 
the flow jof an electric current toward the portion to which the battery 


cn 


Ft R IDS.—ElwtroLuut* <i, Anrlnctrntonus; e, cjitclectrotorm-. 

current is applied by the two electrodes. The portion “beyond the 
anode” has no reference to the idea of distal or proximal as regards the 
natural relation of the parts in the living animal. It simply means the 
part of the nerve or muscle nearest the anode, but not included between 
the cathode and the anode. Reference to Fig. 19S, in which the 
condition of catclcctrotonus is indicated at c and of anelectrotonus at a, 
will show that the current through the nerve in each case is in the same 
direction as the battery current through the port ion of the nerve between 
the two electrodes. 

Electrotonic Currents. These are vital phenomena, not merely 
dependent upon the effect which the battery current would produce in 


:v- 


Fig. 199.—Direction of cxtrapolar currents in cose of simple diffusion. 

portions of an inorganic conductor outside of the part between the two 
electrodes. In fact, except between the electrodes the currents are the 
reverse of those which would be produced by electric diffusion (Fig. 190). 

They are continuous currents in the direction shown in Fig. 197. 
and begin with the application of the battery current and continue 
to flow as long as it does. They are different from the current of 
action which if due to the application of a voltaic current would 
occur only at the beginning and the end of that application. Kleetro- 
tomc currents occur simultaneously in different parts of the nerve or 
muscle, and become very much weaker or even entirely disap|K*ar at 
a distance front the portion include! between the electrodes. The 
current of action, on the other hand, progresses in n wave-like manner, 
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go i lint it ihviiih first in tin' portion nearest tin* jniint of irritation nml 
Inter in tin* portion* further away. While tin* current of action may 
undergo Moon* Iosh of power at a distance from the stimulation, it w 
not atiywlirn* near great a Iona an occurs with electro tonic currents. 

The relative strength of anclectrotonua and catclectrotonus varies 
in different animals, and is influenced by various conditions. Under 
ordinary circumstances they arc nl>out equal in man and other mammals. 

Positive After-fluctuation. After the disappearance of the local 
current which occurs as an area of low potential at the point of irritation 
of a nerve or muscle n condition of high potential is sometime* observed 
there (Ilering), and to this the name of positive after-fluctuation has been 
given. This should be carefully distinguished from the second phase 
of the negative wave in the current of action where the potential is 
only relatively high, and which occurs under quite different conditions. 

These different currents have been described as a group of currents 
resulting from vital processes. They are not necessarily physiologic 
effects of electricity, although the application of the latter is one of the 
most convenient means of exciting those as well as other vital phenomena 
experimentally’. 

Modifications in Electrotonus.—Electrotonic currents do not pass 
bovond a ligature tied tightly around a nerve. 


^f*«* 
af tJjrrant 
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Fig. 20(1.—F fleet* of electrotonus at various distance* from the electrode*. 


Electrotonic phenomena are much diminished by anesthetics. 

Elcctrotonic currents do not immediately disap]>ear when the 
current is turned off. hut persist for a certain length of time with 
oscillation both in the current strength and in nervous conduct minty. 

Electrotonic currents increase in intensity with the strength oi t o 
exciting current, and diminish very rapidly’ with the distance m>m ie 
portion between the electrodes (Fig. 200). . . . 

Physiologic Effects of Electrotonus.—The excitability ot ne 
nerve is increased in the region of catdectrotonus and diuunis ei 

that of anclect rot onus. This is true both beyond ami >*t •wt'tn 
electrodes. The diagram in Fig. 200 shows the varied excitability 
the nerve—greatest near the cathode and least near the anode. 

Excitability is verv decidedly affected by electmtonus. *£• ** * 

c. indicates that at a point midway between the electrodes the e. '" 
hility is unchanged. Proce<Hling toward and for a short distance h < 
tho negative oloctrodc wo find that the excitability • 

increatu**, and then beyond that point it again diminishesi to ■ wro. 
Leaving tho central point, we find that the excitability is g m 
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reduced until after passing the positive electrode, anti then gradually 

becomes zero again. ..... . .. . .. . 

Klee trot onus inhibit# nervous conduct ibuity, so that stimulation of 
a motor nerve at a proximal point will not tra\erse the portion between 



0,11 _Showing the stimulation of n motor nerve by a faradic current; tlw Impulse 

failing Ui'roach the tnuacle because the conduction of nerve oxcitabilitv is blocked by 
elect ml on us produced by a constant current applied between tlw» fnrndued jairtion of 
the nerve nna the musdw. 

the electrodcs and cause contraction of the muscle supplied by the 
nerve. Or, if it does so, it will be with reduced power (Fig. 201). 

Fig. 202 shows the effect of anclcctrotonus in reducing nervous 
excitability. The nerve in this case is simply exposed, not cut out of 



Fig. 202.—Nervous excitability diminished by andcctrotonus. 

the body. The portion in which anclcctrotonus is present is that 
between the galvanic electrodes and the muscle, and to this part an 
electrode from a faradic coil is applied. The other faradic electrode is 



Fig. 203.—Oatclcctrotonua lucntu«-s nervous excitability. 


applied to some indifferent part of the animal's body. The presence 
of anelcctrotomis reduces the excitability, and makes it necessary to 
apply Jl stronger faradic current than usual in order to produce muscular 
contraction. 
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Nerve blocking upon this principle is made use of in neuralgia. The 
anode is applied to the nerve and tin* current is ascending for sensory and 
descending for motor nerves. 

The increase of excitability produced by eatelectrotonua is illus¬ 
trat'd bv Fig. 203. 

Electrotonus Explained on the Theory that the Nerve Acts as 
a Cored Conductor.—If two electrodes are applied to two points on a 
gj in pie straight wire, ns in Fig. 204, and the current be a continuous 
one, it will traverse only the portion of the wire lx*tween the two elec¬ 
trodes. and in a direction from the positive to the negative electrode. 
It is different, however, if the wire be immersed in a trough of salt 
solution, which is a much poorer conductor of electricity than the win* 
(Fig. 205). A part of the current will pass from one electrode to the 
other through the liquid alone. Another part of the current traced 
from the jxisitive electrode will be found to go through the liquid to 
the nearest part of the wire, and follow this good conducting path toward 
the other electrode. Other portions of the current radiate from the 
positive electrode through the liquid in even.’ direction, and reach 
different points on the wire—some on the portion beyond the positive 
cl<*ctrode, others between the two electrodes, but practically none beyond 
the negative electrode. As we shall see later, the current or the electric 
pressure in the liquid is in the opposite direction beyond that point. 
The current flows in the same direction through every portion of the 
wire. In the portion beyond the positive electrode currents entering 
the wire at any point find the best conducting path through the wire 


toward the negative electrode. In the portion between the two elec¬ 
trodes the best conducting path is through the wire toward the negative 





Fig. 20-1.—Conduction through a simple wire when electrodes are applied laterally. 
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trotome rurrents were duplicated, and his conclusion was that electro 
tonus i> simply a matter of difference in conductivity, and not of no! ir - 
ization or vital processes. ' P° lar 

Hermann’s theory is that elect n*t onus is due to polarisation between 
tin* axis-cylinder and the myelin sheath. The same diagram (Kit? 20SI 
may serve to illustrate this if we suppose the fluid to Is- a solution of 

Z ,* nC,t | he C T' T U '* l ° h® of , :ind consequently impolariz- 
a! lo m this liquid, and the wire of platinum This is an oxpcWnt 

which has actuallV been tried with the result that currents are found 
to flow through all parts of the wire simultaneously and in the s im, 
direction. The explanation offered is that there is a polarization of 
the platinum, which prevents all the current from passing directiv 


l+Y . 
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F fc- 205 —Conduction through a rored conductor. Wire in a trough of water. 

to or from the platinum and the nearest electrode; and this causes a 

diffusion of the current through the liquid to the more distant parts 
of the wire. 1 

THE CAUSE OF ANIMAL ELECTRICITY: AN EXAMPLE OF A CONCENTRA 

TION CELL 

Two portions of liquid containing an electrolytic salt in different 

degrees of concentration and separate! bv a permeable or a *'semi- 

permeable membrane form a concentration ctU. The migration of 

ions through the partition by osmotic pressure gives rise to a difference 

in potential. If a non-polartzablc electrode—one not acted upon bv 

electroiysis -bc placed m each portion of fluid, an electric current will 

pass through an external circuit, connecting the two. 

lhere is no doubt that vital electric currents are produced in this 

general manner. 1 he ordinary processes account for differences in 

chenne composition whenever there is a dividing membrane. But the 

- ae mode of development of a difference in potential at a particular 

■ Cn "!*‘ ms hypothesis in spite of the many important 

“rut fe' ". lU1 . or • , Tschagowetz.* Sfcr-Blom,- 

* nd Bonittau,'bnmlw llie earlier classic 

Th l c [} s °. f DuBoia-Reymond, Rutherford, and a host of others. 

sto.tu ? ;® Uow, . n ? paragraphs are translated from Boruttau. who has 

ollSISi** r Je f l experimentally and has collated the most recent 
observations of others: 

All the electric phenomena in living tissue's can only be considered 

Lomlon!x^xvliiTl«97. Phn °“P hkaI Transaction* of the Royal Society of 

* ( IT fnr ',u r Physiologic, vol. bncxfv, p. 340. 1901. 

* I’fhiirer’M \ r T- * P01 ? *' ,cct . nC ph **nomena, etc., St. Petersburg, 1903. 

* ffi- Arrluv vol. bexxiv. p. 191, 1901. 

« ? f Society, 1900. 

* l i' i-'i V 5*T h,v ' vo,> xcii - P 521, 1902 

i.- Melonsiut in tier Mediain un.J Biologic, published in Wiesbaden, 1900. 
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principallyas produced by concentration cells since no metals are 
present I hoir comparative constancy as well ns our knowledge of the 
structure <?f the tissues make it necessary to assume that the two elec¬ 
trolytes with different decrees of concentration are sopamt<*d »,v n 
•.scimperiuenhlo’ membrane. This allows one kind of ion* u> pass 
thniu^li it-^bm not the other ions, which consequently accumulate upon 

“By * membrane' is generally to be understood the outer and 
limiting layer of living substance of the simple tissue elements: the 
ectoplasm, or the cell-membrane, or the sheath structure, such as the 
sarcolemma, nerve-sheath, etc. A difference in concentration is present 
upon the two sides of this membrane when electric currents are produced 
bv irritation or natural activity. This may be referred to as increased 
‘dissimilation (retrograde tissue change or disintegration) at the point 
of injury, death of tissue, or irritation. Stimulation is produced in the 
substance inside of the cell-wall, not in the outer, intercellular fluid 

It will be remembered that the irritated place always becomes‘negative ’ 

in the same sciisc as the zinc in a voltaic cell (reallv electropositive). 
Consequently, it must be negatively charged ions or anions (ions which 
travel toward the anode) that are liberated by the increased retrograde 
tissue changes and press upon the limiting membrane from the inside 
of the tissue-cell which is impervious to them. The positively charged 
ions or cations liberated at the same time arc free to pass in every 
direction from the altered place, passing readily through the cell-mem¬ 
brane into the enveloping liquid, described below. 

“It must be remembered that free acid results from the death or 
activity of muscle or other tissue, and Waller and Boruttau have called 
attention to the fact that various modifications of the current of action 
in nerves during activity are analogous to those resulting from the action 
of carbonic acid. Tschagowctz has attempted to calculate the electro¬ 
motive force from the probable concentration of the carbonic acid in 
the tissue-cells, and found an electromotive force corresponding quite 
closely with the observed electromotive force. 

“ But the process can hardly be as simple as would be represented 

by the mere statement that H cations arc freely movable, while the 

CO, anions cannot pass through the limiting membrane. . Living 
albumin contains, for example, alkaline salts in loose combination, and 
it seems capable of itself acting as an organic acid. And by its disinte¬ 
gration metallic ions may appear as cations and complicated albu¬ 
minoid products as anions, which, on account of their complex molecular 
structure, cannot pass through the ‘membrane.’ lhen, again, a 
demonstrable acidification does not necessarily indicate an actu 

excess of H ions. , . • 

“Waller, in his book ‘Kennzeiehcn des Lebens (Characteristic 
Evidences of Life’), got* somewhat too far in speaking of an (electric; 
solution pressure (or osmotic pressure) of the protoplasm. Jew 
expression has so far been applied only to metallic wilts, and, >esH es, 
that it would Ik* necessary to limit it to the cations. _ . . . 

“The ‘positivity’ (or, more properly, ‘electronegative behavior; 
accompanying increased assimilation, as in the positive aftcr-lluc ua 1 
and in andectrotonus, etc., can be explained only on the theory that 
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the local concentration is diminished by the synthetic process, or that 
the cations which do pass through the* * membrane’ ore repelled in con¬ 
sequence of the proximity of an anode. 

“Oker-Blom and MacDonald, besides Tscliagowetz, have sought 
to find additional evidence in favor of the concentration cell theory as 
accounting for the demarcation current . 1 They applied different 
hypotonic and hypertonic solutions to a muscle and to its transversely 
cut surface, and then tested the difference in potential, using unpolariz- 
able electrodes. Oker-Blom concludes that the concentration cell 
arises from the alteration in the tissue; while MacDonald and Bernstein 
conclude that a difference in concentration was previously existent 
between the protoplasm and the enveloping fluid and when there is an 
injury, this difference in concentration is conducted at only one place 
through the medium of the ‘membrane.’ Both of these authors prefer 
the ‘membrane ’ theory to the alteration theory. But i his cannot satis- 
factorfly account for the current of action influenced, as it is bv narcosis 
and fatigue. 

“The theory of a protoplasmic limiting ‘membrane’ is of funda¬ 
mental importance in accounting for local differences in potential 
currents from injury, secretion currents, blaze currents, and it is also 
necessary m the case of every extension and progress of differences in 
electric potential where the alteration theory alone is insufficient 
(Boruttau). 

It is necessary to assume the existence, besides the limiting ‘mem¬ 
brane, of an enveloping liquid, which normally is isosmotic with the 
cell contents. There are also fibrillary structures which conduct 
stimuli, muscle fibrilla in the sarcoplasma, neurofibrilla in the axis- 
cylinder liquid, etc. There are, consequently, structures which possess 
a certain analog}- to the polarized nuclear conducting models which were 
ormerly so much used, as in demonstrations of the clcctrotonic currents 
m nerves, etc. The resemblance is to the extent that the local equaliza¬ 
tion of concentration difference and of potential difference (local current) 
causes the same thing to take place in the adjacent tissue, etc. In other 
words, this theory of nuclear conducting fibrilla and a limiting mem- 
tr.mr with an enveloping liquid explains the wave-like progress of the 
current of action with the concurrent wave of contraction, and probablv 
/ " 1 < \P ro S r *‘ S! * of tissue changes. The limiting membrane theory 

(concentration coll theory, S. T.) furnishes the key to the understanding 
" “ \t comiu ction ot stimuli upon electrochcmic principles. 

l 'I mu< 1 can here about the mathematic calculations, 

ri P reson *’ concern only polarized nuclear conductors of Her- 
VJVp. ° <,n jcg, and Crcmer, but they are still in an incomplete state. 
on K ,n pi the extrapolar electrotonic currents is directly 
• J .• ‘ P, u P°p attraction or repulsion of the ions of the envclnp- 
..f 1 ie battery electrodes and the semipermeable character 

«tr. membrane. The more resistant is the membrane, the 

niusr-uhir ** * S pr0fttcst ,n niedullated nerves, and least in 

Significance of the “Alteration Negativity.” —“Regions of 
tissue changes immediately become ‘negative’ in consequence of the 

VS,*!^ currrnt of rv«t which occur* between .lying ti^uc 

&n< 1 tC which L?dyJSJ ° f lhe ,MK * of dcmarcat ion between the living tiamic 
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gvnemllaue never, nna “ — "*>*“ * «* 

Tehinc s Results m the Study of Muscular Currents. A most 

‘T 6or ' ,!8 ° f electrometric measurements n-corded 
photographically has been made by S. Tchiriov at Kiev Russia > 1 „ 
his conclusions an* worthy of consideration. ’ ' 

One O! his photographic records is reproduced in Fig. 200. Three 
tracings are^shown: a, registering the time, ,-n.h ascent and deseed 

Til'. 1 b ' * h ° Iuy(, ^ ra P hic «»ve; and c. the electrometric 

cunt. I he gastrocnemius muscle of a frog was not detached and the 
hlmnl circulation was undisturbed, but the muscle was more or less 
injured m connect mg it with the myograph. Two non-polamable 
electrodes connected the muscle with the capillary electrometer which 
showed a current of rest equal to 0.105 volts. 

Thus was compensated according to duBois-Rcvmond’s method. The 
sciatic nerve was .stimulated in situ by isolated induction shocks (cur¬ 
rents from an induction coil produced the opening and closing of the 
primary current) at the rate of n opening shocks a second. The 
myograph indicates an incomplete rhythmic tetanus. 
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1'ig. 206.—Myographic nnd rlwtromctric curves during stimulation by isolated induc¬ 
tion shocks. 

The electrometric curve which is the special subject of this study 
does not show itself like the teeth of a comb as duBois-Eeymond sup¬ 
posed. Under the influence of each stimulation a wave of negative 
electrical potential traverses the muscle and the waves of negative varia¬ 
tion succeed each other so rapidly with stimuli applied at tin iat( 
mentioned that they overlap. The potential or voltage has not nearly 
reached the zero point before the next wave arrives, rhe result is a 
cutwc somewhat resembling a flight of stairs. The vertical distances 
rn the chart marked 0, 10. 20. and up to 100 arc millivolts. 

, The electrometric curve is sometimes more like the tee h of a Mjv. 
The potential is sometimes reversed so that the curve us below he axus 
of i,I of above if. These var.at.ons occur m dtforent 

««1.» of the muscle depending upon drying of ita surface from oapoaite 
to the air and the condition of the circulation in it. 

* Journal do Phyriotogte et do Pathologic General*, vol. vu. p. o93, 190.V 
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The various photographs corroborate Helmholtz’s and Rrzold’a 
obsen*ation flint the negative variation in the muscle begins lieforo the 
muscular contraction. Kaoh negative wave lasts longer than the 
muscular contraction which accompanies it f ami forms a continuous 
curve with tin* succeeding wave. 

The myographic curve falls very rapidly after shutting of! a current 
which has caused muscular tetanus, but the electro me trie curve mav 
even show an immediate rise, and its fall is always slow and gradual. 
Tchirievs conclusion in regard to muscular currents is that negative 
variation and muscular contraction do not depend u|H>n ono another, 
but upon a common cause the stimulation of the muscle. 

Tchiriev’s Conclusions in Regard to Bio-electric Currents._ 

1 . The living and perfectly intact tissues and organs, for example, nerve, 
brain, and heart, do not show even slight currents or difference iii 
potential, which could possibly l.w considered as playing a role in the 
performance of their functions or in the activities of the general system. 

2. The same tissues show a difference in potential when they arc 
injured. The injured part is negative to the uninjured part. The 
transversely cut surface of a muscle or a nerve is negative to the longi¬ 
tudinal surface of the fibers. 


3. The sources of this electromotive force are preexistent in the 
tissues. This is shown by (n) The difference in potential when injured: 
(6) the various phenomena of elect rotonus; (c) the electric organs of 
certain fishes. 

4. Stimulation of intact tissues, such as nerves and muscles, produces 
physiologic effects, but not a trace of change in electric potential. 

5. If the muscle or nerve has been injured and hence gives an 
electric current of its own. stimulation will then produce an electric effect 
in addition to the physiologic effect of contraction or other activity. 
Hie electric effect is purely a physical one, a negative variation, and 
the stronger the muscular current proper, and the fresher and more 
vital the tissues, the stronger is this negative variation jx^u It mg from 
stimulation. 

6 . The mode of production of this negative variation seems to be 
that the denuded sources of electromotive force undergo a change in 
position which makes them act more feebly. This depends upon a 
physical mobility, and consequently muscle, on account of rigor mortis, 
soon ceases to show a negative variation when stimulated; but nerve 
retains this.property for a long time. 

7. Physiologic function and negative variation are independent of 
each other as to time and amount. 

x. Stimulation is transmitted along intact nerve-fibers independ¬ 
ently of any sort of variation in electric potent ial. There is no electric 
variation to be found in testing the surface of the intact brain when 
the organs of sense are stimulated. 

9. Rhythmic stimulation of the nerve supplying an uninjured 
muscle not detached from the body, and with its circulation unim- 
pain-«i, produces contraction, but no electric currents. There mav bo 
» par.ue contractions or tetanus. Then* is either no electric change or 
insigpiheant oscillations of loss than 0.001 millivolt. 

‘ ' . u * , ' ,, * ar contraction maybe produced through the intermedian* 
of the spinal cord, or by chemic stimulation of the nerve, or by electrol- 
, as m »wr\cd after the rupture of a constant current which has 
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been flowing for a long time. The . 

tetanic contraction of longer or shorter duratton * ° f ***** "'**** 18 ® 
The electrocardiogram is a cr-.nL;^ , , 

produced by the contraction of the hJrt uSscImmSi CUrrente 

port ant factor m cardiovascular diagnosis, (S^f U “‘ 

, i. Spontaneous tetanus and tetris as sSn i roU8cular 
contract ion is a complete non-rhythmic continuous c^nt rS n 
^nl h “rmS US " piXHiuced onl - v b >* rhythmic stimulation of the 

IU 12- : Al1 injured muscle giving a current of rest may be caused bv 
rhythmic stimulation to exhibit marked steps or dentitions hTthe 
electrometric curve of the negative variation. This mav produce 
tetanic contraction m muscles of the other leg whose nerve has been 
placed along this muscle, just as if the stimulated muscle yielded a 
faradic current. 

Id. Injured i issues and organs, especially muscles and nerves, show 
certain electromotive changes when performing physiologic functions, 
but it does not follow that these electric properties which are inherent 
in the tissues take any more direct part in physiologic activity than 
the other physical and chemic properties of the tissues. 

14. Electrotonus of a nerve is not a process of polarization in the 
ordinary sense in which that tak<?s place in inorganic substances, but is 
due to a displacement of the sources of electromotive force in the nerve 
itself under the influence of the constant current. 

These are the deliberately formed opinions of a man who has made 
wonderfully careful measurements of the actual electric conditions 
accompanying physiologic activity. He docs not think that under 
normal conditions there are electric currents of sufficient intensity to 
be the causative factor in physiologic activity. He thinks that the 
infinitesimal currents which are normally present are only a part <>t t ie 
general chemic and physical changes occurring in hvmg Ussue^ an 
not the sole and regulating causes of activity. According o » 

physiologic currents of electricity arc phenomena, no ea “ j , t j on 
of muscular contraction and of transmission o nen j 8 8 t ^ u ,.| P <- 
If those views are correct, it would still >™»>ntnie 
tricity artificially applied is one of the most effective me. 
physiologic activity. 
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ELECTRODES 

MATERIALS FOR ELECTRODES 
electrodes for surface application 

Electrodes for Application to the Skin.— Electrodes for the appli¬ 
cation of the faradic current to the surface of the skin may consist of 
metal cylinders to be held in the hand, or metal plates for the feet to 
rest upon, because the current strength in milliamperes is very small 
and the current is alternating. Both these characteristics tend to 
prevent changes in the skin as the result of contact with the metal. It 
also makes little difference what metal is employed. 

Metallic electrodes may also be used for the application of static 
electricity and high-frequency currents of either high or low potential. 
The small amperage in the first case and the alternating character of 
the discharge in the case of high-frequency currents prevent electrolytic 
effect. Providing the electrode is in good contact and is of sufficient 
size, no effect is produced upon the skin at the place of contact. 

The conditions are quite different when the galvanic current is used 
and especially when strong applications of it arc made. The current 
is continuous and unidirectional, and has the strongest tendency to 
produce electrolytic effects in the tissues, even with platinum electrodes 
which undergo practically no change themselves. Additional changes 
are produced when copper, iron, or other corrodible metals are used as 
electrodes. 

The Difference in Potential Between the Electrode and the Skin .—The 
general principles for the prevention of these changes, known collectively 
as burns, are that the current density must not be too great,—perhaps 
not more than * ma. per square cm.,—and that the difference in poten- 
tial between the skin and the electrode must not he too great. If the 
iw; vT nC ° m V°} cnlm] 18 to ° great, changes are produced in the skin 
T* r V'" - eX rP! es fr° m ordinary physical processes may 
t L h ‘ . n V* Ctnc ,c d,n g there is a difference in potential between 

each other r ?h mv* S * a ‘ ’ Vi- V r lu5, and 11 these wires are allowed to touch 
izt-«i ind hiirm ’! n d Irl K flash, and the metal is melted, vapor- 

Thia effect ■ min’ ore ^ also the danger of setting fire to the building, 
ie. lv bv tl hZ uma th , e current h turned off, perhaps automat 
produced k c S; ,Ut U a fu . s ‘‘- Contrast this with the effect 
single ealvanir eeil ' \ ?i° ^ i ) TC " irof ? connected with the poles of a 

in potential. There is k tinv'sm f aV i ng a ,lifTerence of only 1 volts 
visible effect while th a - ln ' s P a rk when the contact is broken, hut no 

in tOU ° h each <* h " difT ^ ntt ’ 

of almost 110 voltsl^efo'n^^r! !'° w * ros have a difference in potential 

cnee of about SO volt* remain act 18 m , adc with the liquid, and a diffor- 
The difference in imtentiTl ^. VCn ^hen the electrodes are immersed. 
With which it is in eonur! thl ‘ P latin,1 'n point and the liquid 

from the platinum point to • ,at th ° l >a8Si, S e of t,ie ‘’urrent 

372 1 the ll< * u,d 1S accompanied by vaporiiation 
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ami incandescence of the liquid, so ns to form a luminous 

**'. I? ,ntinun » mill momentarily break the contact with the r 

ami interrupt the flow of the current. U,lh thc bquid 

I he effect in the Wehnelt interrupter is never exactIv duni;„ . i 
m the application of currents of the proper intensity f$ 
use. I he flesh is never vaporized and ignited, but when h, 1 
peutic currents are used, contact with a small nietalhc 
produce electrolytic effects, causing pain ami perhaps e v n l S* ' 
or destruction of the skin. ‘ (n blistering 

•Sueh effects are obviated to a great extent bv ha. vine ... 
enter the body through the intermediary of some substance hadne 
aUmt the same resistance as the body. There is then only » SShf 
difference m potential between the skin and the substance in contact 
with it. A sjxmge wet with a solution of sodium bicarbonate mav be 
used to cover the surface of a metal disk connected with one S of 
the battery (Fig. 264). The patient’s body and the rolJSon thei 
form a continuous electrolyte, and the changes due to electrolysis take 
place practicaHy entirely at the surface of contact between the metal 
ami the solut ion of sodium bicarbonate. It is there that there i* a <-roat 
increase in the resistance encountered by the current, and it is there 
that the electromotive force of the battcrv maintains a great difference 



Fig. 264.—Sponge electrode and insulated handle. 


in potential. The effect of electrolysis at that point is seen in the 
corrosion of the metal and in a dissociation which chemic analysis would 
show to have occurred in the solution. 

All the different electrodes for external use, covered with moistened 
sponge, felt, chamois skin, cloth, clay or kaolin, are based upon this 
principle. 

They all possess another advantage over metal electrodes for 
external use in the fact that the moistened material makes a much 
^rger surface of contact with all the interstices of the skin. The current 
is supposed to be largely transmitted through the sweat-glands, most 
of the other parts of the skin lwing highly resistant to the passage of a 
current. 

Cases occur, however, in which the effect of the direct external 
application of a metallic electrode is desired. The treatment of ulcers 
by zinc ionization is an example. The active positive electrode is of 
zinc, and is applied directly to the ulcerated surface, and the caustic 
effect t»f the liberated zinc ions is beneficial in some cases. 

Clay Elrrtmdc «.—Ordinary modeling clay in a moist soft condition 
may 1 m- used to secure a uniform resistance at all points of contact with 
the skin, and. what is equally important, a contact without too great a 
difference in potential. . . . 

The day is shaped into a disk of the proper size, and about j men 
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thick, and a sheet of metal about one inch loss in diametor is placed 
on the side away from the patient and fastened to one of the conducting 
cords. 

Clay electrodes may be usesl for the indifferent electrode when heavy 
currents are employed, as for the destruction of cancers by electrolysis 
or cataphoresis, and for both the indifferent and the active electrode 
when heavy currents are used in the treatment of neuralgia. 

They are much less desirable than kaolin electrodes from the stand¬ 
point of crlcanlincss. 

Kaolin Electrodes. -This material, from which some kinds of |x>rcc- 
lain are made, should be purchased in powdered form, and sewed up 
in Hat bags of crash toweling, so as to make a pad 1 inch thick, and of 
different sizes, such as S bv 12 inches and 14 by 2(4 inches. The latter 
are for the indifferent electrode when (he heaviest currents are used. 
The kaolin pads are kept in water, and may be sterilized by boiling if 
they am to l>e used more than once. The largest sized pad will transmit 
a current of 500 ma. without burning if placed under the patient's back. 
A piece of flexible sheet metal, of the kind known as x-ray foil, 2 
inches less in each diameter, is laid smoothly over the side of the pad 
away from the patient. A No. 26 insulated ropper wire from one 
pole of the battery or other electric generator has its end bared and 
passed through perforations in one corner of the sheet metal, which is 
then wrapped around and securely pinched to the wire. It is wise to 

put a piece of rublier-coated cloth between the bared wire and the 
kaolin pad. 

Kaolin pads of suitable sizes and shapes are also useful when a heavy 
current is to be passed through the knee-joint. 

Carbon electrodes covered with chamois and frequently rinsed in 

pure water to remove electrolytic products mav bo used on the delicate 
skin of children. 

Electrodes for Application to Mucous Membranes.— There are 

rf ; asons wh >; these are usually made of metal. They are not 
required to transmit the very henvv cur¬ 
rents for which large kaolin pads are useful. 

1 hey are used chiefly for currents intended 
U. produce a local effect, which varies in 
different cases from a mere stimulation to 


Fig. 265 ApofOolt’s bipolar v«ginal eWtrodr Fi- n , 

^ irou.. tig. ..'66.—Bipolar cutaneous el 

trodc. 

the mucous mcmTmo^n f°[ lon \ The moisture upon the surface 
kaolin pad S lTexu'Z\ of the moistened sponge 
the tissues. This is true liowJ? Ica,M l ,ns . ,n Preventing electrolysis 
rectal electrode causes paj'n with ° n,y f ?' tho w “ ak «« currents, 
applied to the gums produces n<iin urr V I l r ( ’*.'! mn y an ‘i a small electroc 
in the tissues with a current 0 ff!r ) fp othing from gaseous evohiti 

rent ot 1 or 2 ma. Electrolysis of the tissues 
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a mucous membrane without the influence of ion* from the metal elee 
tr^lo is obtained hy the use of platinum electrode*. The influen^f 
metallic mns is sometimes desired, as in treatment of fissure of theVn,,. 
where a copper positive electrode may be* used. ' 

Bipolar Electrode *.—These are sometimes used, esoeciallv ,u 
uterus or urethra (Fig. 265). The two conducting cords from 
battery pass to two metallic terminals in an insulated stem of hard 
rubber, through which wires lead to two metal bands surrounding the 
sum. Those have an insulated space of A inch or more between 
them. The effect of the current is quite local, there being practical^ 
no general diffusion. 1 u w J r 

Another form of bipolar electrode (Fig. 266) Is suitable for external 
use. One terminal is a point in the middle of a ring which forms 
the other terminal. They are J inch apart. b 

Bipolar electrodes are also made for < jalvanopuneiure. 


ELECTRODES FOR GALVANOPUNCTURE 

A fine needle of platinum or, preferably, iridoplatinum is held 
in an. insulated handle as the negative electrode for the electrolytic 
destruction of superfluous hair (Fig. 267). A fine steel needle with 
some flexibility, like a dental broach, may be used for the same purpose, 
and if so, it is especially important that it should be connected with 
the negative wire, because of the iron staining of the tissues which would 
result if it were the positive electrode. 

Needle electrodes for the destruction of vascular and other nevi, 
and of tumors, and for the cure of aneurysms, often have an insulating 
coating of collodion or varnish to prevent action upon the skin and 
limit it to the deeper tissues surrounding the point of the needle. 

Galvanocautery Blades.—These (Fig. 268) are not really electrodes, 
but rather parts of a complete circuit where the resistance to the flow 



Fig. 267.—Ncislle nn<l handle for Kalvaiiopuucture. 


of the current is so great that the conducting material becomes red hot 
or white hot. Platinum is the usual material for this purpose, and a 
strip is used which is very thin and narrow when only a few galvanic 
cells are to l>o used, as in most operations on the nose and throat, but 
broad and heavy, though only so by comparison, when currents of 50 
ampere* or more are employed in such operations as Bottini’s, upon the 
prostate gland. In some cases the platinum Is wound about a porcelain 
Point, giving an increased surface. 

Brush Electrodes.—These are made of fine brass wire, and are used 
for the application of faradic currents by rubbing the flexible brush 
lightly over the surface (Fig. 269). . 

Roller Electrodes.—Metallic cylinders may be rolled over the 
surface in certain applications, particularly of galvanic and static 
electricity. The roller may be monopolar or bipolar (Figs. 270 and -< 1). 

Glass Vacuum Electrodes.—These are made the subject ol special 
parug 
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Condenser Electrodes. —These also nn- sperially considered fp. 482^ 
Electrode Handles. -These have an insulated prin of wood ©r 
hanl rubber and a metallic section, into which one of the conducting 



'? m<fan? °( * thu ? llMcre " 

ing electrode handle m e 272W :ti “thenon-mtenupt 

r,. or an insulated section may intervene 



dwtn do niay he m.X'TinTbn'k “T" U, ». condur,in £ cord and tl 
of the handle (Kip. 273). ° * n ’- v a ^ ors<! fcey, which forms j»a 
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Intragastric Electrodes.—'These arc metallic clectrmle* nrUv 
»ns«latod stem which may be so flexible that the patient is 



[M It 

*- i 






Fig. 270.—Multipolar faradie roller dee- Fig. 271.—Bipolar fanulic roller electrode, 
trode. 

to swallow the electrode (Einhom), or so stiff that it may be used to 
push the electrode into the stomach (Boas), or there may be a flexible 



Fig. 272.—Non-interrupting handle for electrodes. 

insulated stem and an additional stiffer one used for introducing the 
electrode, but removed later. 1 



Fig. 273.— Interrupting handle for electrodes. 

In even' case the metallic electrodes should l>c protected irom direct 
contact with the gastric mucous membrane by being enclosed m a 
perforated shell of hard rubber. 

» Bossier, Jour. Am. Med. Assoc., May 2, 1908. 
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electrodiagnosis 

Tms consists chiefly in determining the effect of electric stimulation 
of neni^Cd muscles.' and of some spectal organs, and tn determ,„„ lg 

tlu ' The'El ectrodes.— Tlie' 0 active one has a surface of 3 square ccn. 
tiJJi Tn d L -uLunlly applied «t the motor pornt of the muscle or 
“ nv The other electrode is larger and is usually applied at some 
indifferent part of the body. They are both thoroughly wet tv.th a 
solution of sodium chlorid or of sodium bicarbonate 
' Normal Electric Reactions.— 1 he farudic excitability is more or 
Iesa empirically detormined by comparison with the similar adjustment 
of the apparatus to produce muscular contraction in persons whose 
muscles and nerves are in a normal condition. 

The galvanic excitability should be such that in most regions with 
the active electrode applied at the motor point of a muscle contraction 
takes place at the cathodal closure with h to 1 ma.; at the anodal 
closure, with 1 to 2 ma.; at the anodal opening, with 2 to 24 ma.; 
and at the anodal closure, with 15 ma. The amplitude of these different 
contractions with the same strength of current is expressed by the 

Normal formula: 

Ca Cl OAn Cl OAn 0 OCa OC. 

(The radial nerve and sometimes the median and peroneal give a 
slightly different normal formula. CaCl OAn OOAnClOCaOC.) 

Pjlugers Laws. — Weak currents give only a closure contraction; 
medium currents give opening and closure contractions; very strong 
currents in the direction of nerve conduction give only closure contrac¬ 
tions, and in the reverse direction only opening contractions. 

Motor Points. —The illustrations (Plates 1-S) show the positions 
at which the active electrode should be placed in order to produce the 
most effective stimulation of the muscle or motor nerve in question. 
They are based partly upon the studies of Erb, Castex, and Schatzki, 
and partly upon personal observations. 

Some Special Motor Points.—The trunk of the facial nerve may be 
stimulated by means of a small electrode in the external auditory meatus 
pressing forward and upward. 

1 he phrenic nerve may be stimulated with a very small electrode 
placed on the posterior border of the stemomastoid muscle. It P n> " 
<l ice> a sudden inspiration, with protrusion of the abdomen and a 
sound as the air passes through the larynx. 

« point is in the supraclavicular fossa, and its stimulation 
produces simultaneous contraction of the deltoid, biceps, brachial* 
amicus, ami supinator longus. 

The median nertr may be stimulated in the axilla, at the bend of the 
ellxm, or at the wrist, between the flexor tendons. 

Electric Resistance of the Body.—It Is generally a little higher 

«»t !S 
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in women than in men. being about 1400 or 1500 ohms from one hand to 
the other in women, and 1200 or 1300 in men. This is with bands 
cleansed by washing with soap and water, and plunged in glasses eon- 
taining salt solution at the temperature of the body. Holding two 
dry metal electrodes in the hands, a resistance as high as 100,000 ohms 
may be found in consequence of dryness or greasiness of the skin, and it 
would vary with the firmness with which the electrodes were held. 

Increasing the strength of the current reduecs the resistance of the 
body. In experiments by Wei* the current was at first 5 ma. and the 
resistance 1570 ohms; increasing the current to 10 ma. lowered the 
resistance to 1350 ohms; a still further increase to 23 ma. lowered the 
resistance to 1160 ohms; then a reduction to 10 ma. raised the resistance 
to 1260 ohms; and a final reduction to 6 ma. raised the resistance to 
1340 ohms. 

These figures are partly attributable to the effect of the passage of 
a direct current in reducing the resistance of the body, for the resist¬ 
ances toward tho end of the experiment were less than at first with 
the same strength of current. 

Lcduc 1 does not find that moistening the skin or dilating or con¬ 
tracting its blood-vessels by means of heat or cold has much effect 
upon the resistance, but the profound anemia produced by adre¬ 
nalin decidedly reduccs the resistance of the skin. 

The nature of ions and their degree of saturation as produced by the 
amperage and the voltage of the current do, as a rule, produce variations 
in the resistance. 

Relation Between the /I rea of the Electrodes and the Electric Resistance 
of the Body. —The area of the surface of contact has quite a decided effect 
upon the electric resistance. With the electrode moistened with a 
solution of sodium chlorki and the skin already saturated with these ions, 
a uniform electromotive force of 6 volts produces the following num¬ 
ber of milliamperes of current with different areas of contact. With 
a surface of 2 square centimeters the quantity was 2 T $n ma. 


Surface. 


40 centimeters 
36 

32 ** 


28 

24 

20 


4 « 
• 4 
44 


16 

12 

8 



44 


6 “ 
5 “ 

4 

3 •• 

*» 41 


Mflliam perea. 

_ 4.95 

.4.80 

_4.60 

.4.43 

.4.23 

_ 4.07 

3.90 

. 3.72 

_ 3.55 

. . 3 . 30 

3.06 

. .. 2.82 
2.56 

. . . 2 .‘>$ 

.2 05 


These figures correspond to a resistance varying from 1200 ohms 
to 2400 ohms, depending upon the size of the surface of euuliu t 

Laws of Stimulation of Nerves. ^DuBo^Reymond s lair ■> that 
the stimulation is proportional to the variations which occur in too 
strength of the current in a certain time, Ci = bt. 


I mni.. Junr 1905. 
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Hoorurg awl HVi'm have devised formulas Hoorweg; 

Q —a^bt. IFeiss) which are hosed the theory that the strength of 

the current is the important factor, but that there is a certain variation 
in the stimulation produced by the make and break of a galvanic current 
according to the rapidity with which the actual make and break are 
accomplished. 

With a current of very short duration, such as an isolated induction 
discharge or the discharge of a condenser of small capacity, the time 
element may be disregarded in Weiss’s formula. Q is the quantity of 
electricity necessary to produce stimulation. The value of b Is prac¬ 
tically the milliamperagc of the weakest galvanic current which will 
produce muscular contractions when instantaneously made or closed. 
Then, by means of a condenser of known capacity, C, charged to different 
voltages and discharged, we determine the voltage, V, necessary to 
produce contraction. The voltage required with the galvanic current 
divided by the amperage gives the resistance R in the circuit. 

Hoorueg's formula for stimulation by condenser discharges: 


In this expression V is the voltage to which the condenser of a 
capacity 0 must be charged, and « and arc coefficients. 

Cluzet finds that 0.2 microcoulomb discharged in a very short time 
(no matter by what means) produces contraction in a normal muscle. 
If a much greater quantity is required, it indicates hypo-excitability. 

To observe single contractions from isolated induction shocks turn 
back the screw of the faradic interrupter until it will no longer vibrate, 
and make a single contact by touching it with the finger-tip. 

Muscles become wasted when paralyzed by organic disease of the 
lower motor segment (anterior cornua of the cord, motor nuclei at the 
base of the brain, neuritis or nerve injury). Faradic excitability 
becomes reduced or is lost because this form of electricity can produce 
muscular contraction practically only through stimulation of nerve- 
fibers. 

Application of Condenser Discharges for Electrodiagnosis.—- 

A condenser discharge is of such short duration that the resistance ot 
the boclv does not have time materially' to change. It is unidirectional, 
painless, and practically free from electrolysis. These facts make it 
a more exact means of diagnosis than the galvanic current under certain 
conditions. 

Condensers of capacities of from 0.01 to 2 microfarads, or a divisible 
condenser, are required, and also a galvanic batten* of 30 to 50 cells, 
or the direct 100 to 2-10 electric-light current may l>e used. In the 
simplest arrangement the condenser has one armature grounded and 
the other connected with a switch or Morse key, K (Fig. 274), by 
means of which if is connected cither with one |H>le of the battery 
or with an electrode applied to the jKiticnt. The other pole of the 
battery is grounded. The other electrode applied to the patient is 
also grounded. A cell selector enables one to € 00111*01 any desired 
nundjcr of cells in series. Or, if some other source of electricity is 
used, a volt controller is required. And a voltmeter connecting the 
two polos of the batten* measures the potential to which tin* condenser 
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'*!' "*» b J“ cr y- Turn, 
the patient. This condenser £ c^rJctTtn 2?i. h n . t< ? ndc,,M : r through 
tials until a muscular contraction is*produ(e<T* Th^ 1 "(i re3 w n 8 I* f »ten- 
applied with, ™„d..„«cr W . Kd*£ * 
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(microfarads), and the first and second voltages. V, and V„ in health. 
Hoorvveg designates this normal relation by the equation 


The value of a (called the condenser excitability) in normal conditions 
is from 2 to 5, depending upon the motor point to which the con¬ 
denser discharge is applied. It is reduced to 0.25 or even 0.07 in trau¬ 
matic paralysis, and to 0.0006 in complete degeneration of the nerve. 

The intensity of the galvanic current required to produce a minimal 
cathodal closure contraction is measured in milliamperes. There 
is ascertain normal relation between this intensity t and the condenser 
excitability, which is expressed by the formula 


t a. 


e is called the coefficient of extinction, and should he between 1 and 6. 

A better wav, shown in Fig. 275, diagrams A, B, and C, is to have 

-1 ■»t, 1.. u _. L I — — a/ n>h iV* ♦ It,, n 1 1 onwor Til ’IV 111* llI>»t 


tures of the condenser. 'burning the switch the other way disconnects 
the battery from the condenser and connects the two armatures of the 
latter with the patient. No ground connections are required with this 
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arrangement. The double-pole switch may be a hand one for single dis 
charges, or it may be of the pendulum type, giving discharges at in¬ 
tervals whose frequency is adjustable. In the latter case a separate 
battery of about three cells is usually required to operate the switch. 
Damp sponge or chamois-covered electrodes are used, the active one 
being 3 cm. (about 1 inch) square, and the indifferent one measuring 
5 X 10 cm. (about 2 X I inches). 

The voltage normally required to produce a contraction from con¬ 
denser stimulation of the median nerve varies in adults and large chil¬ 
dren. and under different conditions, between 14 and 20 volts. In voung 
children 30 volts are required, and in tetanus only 7 or 8 volts. ' 


that 


Repeated condenser discharges markedly increase excitability so 
a smaller voltage will produce contraction. Faradization,' on 

— 


RafTenr 


C 


ni- 


B 


£ 


Pci r i t. n 





Fig- 275.—Double pole switch for condenser discharge. 

the other hand, exhausts the excitability, anti stronger currents are 
required after it has been used for a time. 

With a charging potential of 100 volts and the resistance of 1000 
ohms, shown by the body with ordinary wet exploring electrodes and 
condensers of different capacities, the following table from Lewis Jones 
shows the duration of discharge and twelve diff erent degrees of muscular 
excitability: 


No. 

Capacity, micro¬ 
farad. 

Diarhanrr dura¬ 
tion. MKond. 

No. 

Capacity, micro¬ 
farad. 

DifchnrBi- dura¬ 
tion. arcond. 

1 

0.01G 

1/24000 

7 

0.25 

1/1000 

\ 

0.025 

1/10000 

s 

033 

1/1200 

3 

0.05 

1/S000 

9 

0.5 

1/S00 

4 

0.002 

1 /U0(H) 

10 

000 

1/600 

5 

O.OS 

1/4S00 

11 

1. 

1/400 

6 

0.125 

I /32(H) 

12 

2. 

1/200 
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Normal muscles require 0.01 to 0.0S; muscles with partial reaction 
of degeneration, 0.1 to 0.6; nnd muscles with complete reaction of deeen- 
er.iti«Hi 1 to 3 or more microfarads at 100 volts to produce contraction 

With still larger condensers longer waves should lx* produced hut 
oven 2 microfarads at 100 volts produec a disagreeable shoek. 'Hie 
best plan for securing a reaction in the most degenerate muscles is to 
use a charging voltage of 200 or 240 volts, a capacity of 2 microfarads 
and a resistance of 4000 ohms in series with the patient. It is calculated 
that the duration of the discharge is increased to ^ second in this wav 
(Lewis Jones). (See also page 307.) " 3 

Abnormal Electric Reactions.—1. Faradic II yi>o-excitability with 
A or'""/ (•‘dntnic. Formula.—' This may be found in old hcmmlegia 
hysteric; paralysis, primary myopathies, reflex amvotrophv from joint 
disease, slight paralyses of rheumatic origin, or from compression or 
infection when the spinal centers are not involved, in slight neuritis 
in locomotor ataxia, and in sclerosis en plaques. 

2. Faradic Ilypo-rxcitability with Galvanic Hyjio-fxcUability irith 
Xormal Formula .—This occurs in more advanced cases of the same 
varieties as enumerated in the preceding paragraph. 

3. /' aradxc and (inlvamc IIyperexcilability .—This occurs in recent 
hemiplegia, Little’s disease, infantile hemiplegia, sometimes in chorea 
at an early stage of locomotor ataxia, in tetanus (more marked with the 
nerve than with the muscle), and in cholemia (more marked with the 
muscle than with the nerve). Galvanic hyperexcitability. 

4. Reaction of Degeneration. —Electric examination in the case of a 
lesion producing degeneration of a motor nerve shows different results 
at three different stages: (a) Immediately after an injury to a motor 
nerve there is faradic and galvanic hyperexcitability of th’c nerve, with 
faradic and galvanic hypo-excitabilitv of the muscles supplied by it. In 
the course of ten days faradic and galvanic inexeit ability have gradually 
developed in the nerve, with faradic hypo-excitability or inexcitability 
and galvanic hyperexcitability in the muscles, (b) After the degenera¬ 
tion has become established, there is complete faradic and galvanic 
mexcitability of the nerve: faradic inexcitability of the muscle; and 
galvanic hyperexcitability of the muscle, with inversion of the formula 
so as to produce the “ reaction of degeneration , ” “ RD”: 

An Cl OCa Cl OAn OC>Ca OC. 

1 his stage gradually changes to one of galvanic hvpo-excitability with 
sluggish contractions, but with all the other features the same, (c) If 
recovery is to ensue, a gradual return to normal reactions takes place, 
otherwise there is gradually a complete loss of excitability at the motor 
point, but excitability at the extremity of the muscle (Rcmak and 
Roumer’s reaction) remains, unt il finally the muscle dies and all electric 

excitability disappears. 

o. II ypo~txcitahility and Sluggish Contractions .—Degeneration is not 
always complete, and does not always produce even inversion of the 
formula. Sometimes hypo-excitability and sluggish contractions arc 
the only symptoms upon which the electrodiagnosis of motor nerve 
degeneration is based. 

/nlnprelation of the Reaction of Drgentwation as Described Under 
Heading* /, and 5.- This never occurs in paralysis from a cerebral lesion 


(C) Jeff Behary 2019 




MEPICAI, EIiECTI'RIClTT AND RONTOEN RATS 


KS4 

or from a lesion of the spinal cord which does not involve the anterior 
cornua. Tt is strictly a symptom of injury to the motor nerve and the 
ganglion-cells in the anterior cornua from which it springs. It is found 
in infantile paralysis (anterior poliomyelitis), acute poliomyelitis in 
adults, diffuse myelitis involving the anterior rnmun, hem atomy el ia, 
traumatic and toxic neuritis, rheumatic and infective paralysis, and in 
the Aran Duchenne type of myelopathy, Charcot’s disease, syringo¬ 
myelia, and amyotrophic lateral sclerosis, and in accidental division or 
surgical resection of a motor nerve, or paralysis from involvement in 
bony callus. The reaction of degeneration does not appear in some 
slow cases of spinal muscular atrophy. There Is only a gradual loss 
of galvanic excitability. 

Examination for the Reaction of Degeneration. —Have the patient 
hold the positive electrode at some indifferent point and place the 
negative electrode at the motor point of the muscle. This active 
electrode should have a small surface, not more than A inch in diameter, 
and should be applied with a uniform pressure of about H pounds. 
This pressure should not van* while the current is living made and 
broken. The author’s diagnostic electrode is designed to overcome the 
faults which are present in electrodes where the current is turned on and 
off by the pressure of the same hand that holds the electrode, and by 
uncertainty as to the amount of pressure exerted even when this is not 
the case. 

Starting from zero, the galvanic current is gradually increased in 
strength, while the current is repeatedly made and broken until a closure 
contraction takes place. The pole-changer is then reversed, connecting 
the exploring electrode with the positive and the indifferent electrode 
with the negative pole. The position of neither electrode is changed, 
nor is the pressure upon the electrode or the rheostat controlling the 
strength of the current changed. If a closure contraction no longer 
occurs, or if it is much weaker than was the negative closure contraction, 
there is no reaction of degeneration, hut if the positive closure con¬ 
traction equals or exceeds the contraction obtained when the exploring 
electrode was connected with the negative pole, then reaction of de¬ 
generation Ls present. 

Only the contraction of the particular muscle under examination is 
to be considered, not any general motion of the limb. 

Slow, sluggish contractions are the most important features of de¬ 
generation and arc sometimes the only change to he discovered. 

6. The Reaction of Compression .—This Ls sometimes found after a limb 
has been constricted by an Esmarch band. There is normal or increased 
taradic excitability, with galvanic hyperexcitability, and a change in 
the formula making CaOC much stronger than usual. CaCTIOAnCIO 

CaOC>AnOC. 

The Reaction of Fatigue .—This means that repeated contractions 
require stronger and stronger currents to produce them. It is only 
rarely observed in such diseases as paralysis of cerebral origin, hemi¬ 
plegia from apoplexy, sciatica, progressive muscular atrophy, anterior 
poliomyelitis, and also in myasthenia. 

S. 7 he Mi/otonic Reaction. — This occurs only in Thomsen’s disease, 
consists in faradic and galvanic hyperexcitability for both the nerve 
am t ie muscle, and in a marked change in the form of the contraction, 
i* ga vanic cathodal and anodal closure contractions are nearly equal. 
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sn d an* and prolonged. Anodal or cathodal closure tetanus may 

occur with currents of r> to 10 mjUmmpens, and sometimes nnodnl 
opening tetanus. Completely tetanizing farodic currents cause tetanus 
which lasts n variable length of time after the cessation of the currents 
and also undulatory contractions in neighboring muscles. The latter 
a ©tin oa occur with the galvanic current also. The apecial phenome¬ 
non of myotonia or fusion of successive muscular contractions is elicited 
when the galvanic currents are made and broken at moderately short 
intervals and are of a strength which would produce only isolated mus¬ 
cular contractions in a condition of health. Repeated muscular con¬ 
tractions, either voluntary or electrically excited, gradually exhaust the 
property of myotonia. 

0. the Antagonistic Reaction .—This occurs in multiple neuritis, 
showing an increase in contraction under intermittent cathodal stim¬ 
ulation and a diminished contraction when the anode is the active 
elect rode. 

Rich’s Reaction.—When this is present, the cathodal closure* con¬ 
traction and the cathodal opening contraction tend to become equal to 
the anodal opening contraction, whereas, normally, the latter requires 
about ten times as strong a current as the former. This reaction seems 
to indicate insufficient blood-supply to the nerve, but it is not always 
possible to tell the exact cause of this condition. 

Remak and Doumer’s Reaction. This is a condition in which the 
muscle contracts more readily to a current applied near its extremity or 
near its tendon than to one applied to its motor point. 

This reaction appears very promptly—within one, two, or three days 
after the injury to the nerve—and may be found in some cases which 
do not show Erb’s reaction of degeneration. I n the latter cases the wrong 
diagnosis would be made if the examination at an early stage of the case 
were made by stimulation of the motor point alone, for the muscular 
response there may be as good as normally. 

In the ease of a long-standing complete injury to a motor nerve all 
muscular contractility to stimulation at the motor point may be lost, 
and so Erb’s reaction of degeneration could not be obtained. ^ No 
response taking place, it would be impossible to say whether or not there 
was inversion of the normal formula. In some cases, however, even a 
year or more after a completely paralyzing lesion of the nerve. Remak and 

Douiner’s reaction may bo obtained (contraction from the application to 
the extremity of a muscle of a current which will not produce a contrac¬ 
tion when applied to the motor point). Remak and Doumer’s reaction 
is more marked at the anodal closure contraction than at the cathodal 
closure contraction. 

Electrodiagnosis in Eye Diseases. It has been known for a long 
time that the passage of electric currents through the eye would occasion 
luminous sensations, and that the making and breaking of the current 
and changes in its intensity were especially productive of these sensa¬ 
tions. Several observers—Ritter, 1’urkinjc. Burnham, Muller, Benedict, 

Ahhaus. and La Grow, among others—have studied this effect. I he 

color and shape of the luminous subjective image have varied so greatly 

under similar conditions that it is probable that they are different in 
different individuals. It is supposed that there is no direct connection 
between the strength of the current and the color and intensity of this 
luminous image. The luminosity is quite certainly not excited by 
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electrification of the brain itself. Currents which pass between elec¬ 
trodes placed at the two sides of the head do not produce any sensation 
of light, although it has been proved that such currents, even if as weak 
as I milliampere, do actually traverse the brain substance. Currents 
applied to the temples, however, do sometimes produce luminous 
sensations, and it seems probable that these currents traverse the eye or 
the opt ic nerve in part. A long scries of observations by different men 
has shown that the sensation of color and light is due chiefly to excite¬ 
ment of the retina, hut partly also to the excitement of the optic nerve. 
It will take place, for instance, after the eyeball has been removed. 
The strength of the current required to produce this visual sensation is 
very slight in the healthy eve. Placing the negative electrode upon the 
temple and the positive electrode upon the upper eyelid, a current of only 
i^r milliampere. or sometimes only milliampere, is sufficient to 
excite a visual sensation in the eye. After removal of the eyeball, 
however, a stronger current is required to produce the effect. In one 
ease tested eight days after enucleation a current of 1 milliampere was 
required; in another case one year after enucleation 1 T « fl milliampere* were 
required, and in one ease, five years after enucleation. 3 milliamperes, 
and another, ten years after enucleation, 5 milliamperes. in the latter 
case, however, the perception of light was noticed in the sound eye; 
evidently the current had penetrated through to the healthv eye. Differ¬ 
ent diseases of the eye cause variations in the luminous sensations pro¬ 
duced bv electricity. Opacities and similar abnormalities of the refract¬ 
ing media do not result in any abnormal reaction to electricity, but 
most changes in the optic nerve and in the retina do result in verv great 
impairment of this reaction. It may, therefore, be used as a delicate 
means of diagnosis. 1 he most exact wav of applying this test is based 
upon the secondary reaction. This is a light independent of the colored 
luminous image, and is manifest at the making and breaking of the cur¬ 
rent. and is produced even when the current is too weak to cause the 
colored luminous image. In testing this secondary reaction the intensity 
of the current is increased until one has produced' the primary luminous 
image the primary reaction. After this the current is progressively 
reduced until it becomes so weak that the making of the current still 
produces a sensation of light, but the breaking of the current no longer 
pnnluoes any luminous phenomenon. This is the minimum current which 
• lIU r ' -‘ll" the secondary reaction, anti in a great many observations it 
ia> been found that this secondary reaction in a healthv subject is very' 
umform—that it is almost always between ,V and milliampere. 

1 the case of advanced diabetic retinitis with papillary atrophy the 
secondary reaction requires a current of at least JL milliampere. 

ie same increase in the current required is noticed in cases of old 
ns one amaurosis, and eyes which have become practically blind from 
disuse m consequence of strabismus. As a means of diagnosis it is 
>u >ject, of course, to the intelligence and imagination of the patient, 
hut this is also true of the measurement of the visual field. It is of 
experimental rather than practical interest. 

Electrodiagnosis in Ear Diseases.— This is largely a matter of 
he production of sensations of noise produced by electric stimulation 
(page 4o4), and also of the production of vertigo by galvanization. 

It may often decide between a neuropathic and an organic lesion - also 
the seat and importance of the lesion. Far lesions often cause’ the 
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muscular sound due t<» faradization to be more distinctly heard than in 
normal ears. 

Voltaic Vertigo.—This is a condition producing certain subjective 
and objective symptoms, caused by the application of a constant or 
galvanic current from electrodes 1 cm. in diameter, placed one in 
front of the tragus of the right ear and the other in a corresponding 
pine? on the left side. It has a certain diagnostic value in diseases of 
the middle and especially of the internal ear. The patient feels dizzy 
and it seems as if the outside world were moving toward the cathode, 
sees sparks before the eyes, and hears a noise in the ears. There is 
nystagmus or oscillation of the eyeballs if the current is strong enough. 
An important objective symptom is inclination of the head to the side 
upon which the positive pole is placed. This symptom was first noted 
by Babinski, who has also found that a rotation of the head toward the 
same side may Ik? produced by applying the electrodes in a special way. 

The condition is produced normally by a current of 2 to 4 ma., 
while in some diseased conditions of the labyrinth or of some other 
part of the internal ear, or an abnormal condition of the cerebrospinal 
fluid, it may require a current of 10 or 15 ma. In some rases of bilateral 
disease voltaic vertigo cannot be produced at all. If the head will 
incline toward one side and not toward the other when the polarity 
is changed, this fact shows that the lesion is unilateral. 

The condition is of diagnostic value in determining whether deafness 
after an accident is due to hysteria or malingering or to an actual deep 
lesion of the ear. Other cases of deafness and of Meniere’s disease, 
and of intracranial tumors and of hypertension of the cerebrospinal 
fluid, cause modifications of voltaic vertigo which are an important aid 
in diagnosis. 

An organic lesion of one internal ear causes inclination toward that 
side, no matter what the direction of the current. 

Faradic Contractions in Myasthenia. Normally, the myograph 
shows that the muscle remains uniformly contracted as long as the 
influence of a faradic current is applied, or at any rate for a considerable 
length of time. Fatigue docs not begin for a long time. In myasthenia 
there is a steady fall almost from the beginning. The flexor of the 
middle finger is a desirable muscle for this test, and marked abnormality 
is found in alcoholism, pellagra, general paralysis, dement ia pnccox, 
senile dementia, neurasthenia, and epilepsy. Tracings in these condi¬ 
tions have bt?en published by Pariani. 1 

Electrodiagnosis in Alcoholic Peripheral Neuritis. I here may 
be motor troubles, with or without the reaction of degeneration. In 
the first class of cases faradic excitability is a little diminished, and so 
is galvanic excitability; but there arc no qualitative change's, thong 
there is hypersensitivencss of the skin to both currents. I ases> "it i 
reaction of degeneration arc quite rare. . , 

Alcoholic cases without motor troubles present practically normal 
electric mictions. , , . 

Detection of Malingering or Hysteria in Paralysis after Injury. 
—The fact that voluntary motion returns sooner than normal electric 
react ions after a non e injury is extremely important. In a case m wluc 
paralysis and the reaction of degeneration have followed an injury or a 
disease, the return of faradic excitability without the return oi voluntary 
movement is considered proof of malingering or hysteria. 
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Record of Electrodiagnostic Examination. -This* should state 

the faradie and galvanic excitability and qualitative changes in the i*ame 
muscle or nerve on both sides of the body; thus: 

Vastus h'rtrrnus Musde. 

Right. l*ft. 

Fanulic excitability l> — 3J cm. Farmlic excitability D 

Galvanic excitability { ^ ” {3 Galvanic excitability [ ^ 

Qualitative change, slowness. Qualitative change, none. 

If the faradic coil has an adjustable number of turns in the secondary 
coil and rate of vibration in the interrupter, these should be stated. 
They should normally be the same for both sides. 

Various graphic charts have been devised, but the simple written 
record is excellent, especially if supplemented by a note to the effect, 
tor instance, that the “galvanic and faradic excitability are both reduced, 
and there is a slowness of contraction, but no inversion of the normal 
formula.” 

If the Leduc apparatus is used, the number of interruptions per 
minute and the fraction of each period during which the current flows 
should be stated, and also the smallest number of milliumperes which 
causes contraction. 

It a condenser is used, its capacity should be recorded, and also the 
voltage to which it must be charged, so that isolated discharges will 
pioduce contraction: also the voltage which will produce tetanus from 
rapidly repeated discharges. 

The Electric Resistance of the Urine and of the Blood.— 

The normal resistance of the urine at 65° F. in a U-shaped electrolytic 
tube is about 45 ohms. The greater the percentage of chlorids, phos¬ 
phates. sulphates, and other salts, the less is the resistance. The 
electric resistance is unnaturally great in pneumonia, diabetes, acute 
or chronic Bright's disease, and pernicious anemia. This means in¬ 
sufficient function on the part of the glomeruli of the kidneys. 

The normal resistance of the blood is 93A ohms when measured 
by Dawson 1 urner’s method. 1 Five cubic millimeters of freshly drawn 
blood me placed between two cup-shaped electrodes 3 mm. in diameter, 
which are covered with spongy plat inum and fixed at a distance of 75 mm. 

ie electric resistance of the blood may vary in health from 85 to 130 
o mis. l he red-blood cells are non-conductors, and the more abundant 
tnc\ nre, the greater is the resistance. The saline constituents, especially 
so* mm chloral, are good conductors, and the more abundant they are 
the less is the electric resistance. 

^ l fit electric resistance of the blood-cells and of other cells is measured 
»> a method proposed by Xcrnst. The resistance of a liquid is first 
measured ami then blood-cells are added to the liquid in a certain tiro- 
portion and the resistance again measured. 

Rudolf Holier finds that the blood-cells have a conductibility equal 
o that of a doomormal solution of potassium chloral, while the entire 
blood has a very much greater resistance.* 


• 7en»- 

— 5 mi. 

— K ma. 


* briti-Hh Medical Journal, July 28, 1906. 

Arclnv. fftr die le-sam. Physiol., cxxxiii, 237. 1910. 
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Tlir electric resistance of the lymph is regularly less than that t.f 
the scrum. 1 

The electric conductivity of the human saliva undergoes daily ose ij- 
lations which show that it contains unusable salts in greatest amount on 
rising, then reduced, not much influenc ed by light repasts, but decidedly 
increased by the principal meal. 5 

The electric conductivity of cows’ milk is about 18.7, 10- 4 , and it has 
been suggested by Rinaldo Binaghi* as a test for adulteration. 

The Hcmorenal Index .—This is the quotient obtained bv dividing 
the electric resistance of the blood by that of the urine, and it varies 
normally between 2 and 3, the average being — 2.08. 

An increase in the hcmorenal index means a diminution in the salts 
in the blood, or an increase of those in the urine, or both. This is 
sometimes found in chronic rheumatism. 


Resistance of blood. 51 
Resistance of urine. 115 


A diminished hcmorenal index, such as 


0.44. was found in a case of pernicious anemia. It indicates inability of 
the glomeruli to transmit salts from the blood to the urine to a sufficient 
extent. It explains the danger that accompanies x-ray exposures 
in pernicious anemia, which throw increased excretory work upon kid¬ 
neys already deficient. 


PROGNOSIS BASED ON ELECTRODIAGNOSIS 


When electrodiagnosis and other means show that the paralysis is 
due to a cerebral or a spinal-cord lesion, the prognosis depends' upon 
the nature of the lesion more than upon the electric reactions. It is 
in the case of peripheral nerve lesions that the most valuable prognostic 
knowledge may be obtained from electrodiagnosis. A case of facial 
paralysis from exposure or rheumatism may show a continuance of 
normal electric reactions, and if so. recovery may be expec ted in about 
three weeks, or there may be galvanic and faradic hypo-excitability, 
meaning that recovery will take t wo or three months. The presence of 
the reaction of degeneration in such a case indicates a probable duration 
of six months, with a possibility of permanent paralysis. Lesions of 
other peripheral nerves are judged in a similar way. 

Complete loss of nerve excitability, with greatly increased galvanic 
muscular excitability, with sluggish contractions, indicates a severe 
degenerative process. The possibility of some regeneration remains, 
however, as long as anv electric excitability is present, but if a year passes 
without return of faradic excitability, and if the muscular atrophy has 
been rapid and great, only slight improvement can ever be hoped for. 

W it h an acute lesion and loss of faradic excitability inside of a ’ 
or leu days considerable atrophy will follow, and the motor power wi 
be slow to return. _ 

If two or three weeks pass before faradic excitability disappears, 
the paralysis will last many months, but there will be less atrophy 
If faradic excitability remains normal or is but slightly reduced, 
recovery will begin in a few weeks or months, and will probably oe 
complete. 


1 I.uckhurtlt, Amer. Jour, of Phymol., xxv, 34o, 1910. 

»('■ — - . r ■ ... .».* min 
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PHYSIOLOGIC AND THERAPEUTIC EFFECTS OF ELEC 

TROMAGNETS 

So many excellent and entirely unbiased observers hnve tested 
the matter with magnets of every possible strength and without any 
discoverable effect, that the author feels that these instruments cannot 
at the present time be considered as being of practical value in thera¬ 
peutics. He does not at all wish to be understood as thinking that 
prolonged exposure to a field in which such tremendous energy is 
operative is without some effect, and perhaps usually a deleterious 
effect, upon the human system. But it does not appear to have 


- •• * ^ r v , 

^ ra l H?u tif application of ptoctromagnrtisn). 

an effect which can be nut n . ♦ , 

toms of a sensation of pr , : ‘ ctlf ‘ n I - IS0 - , Tl ? e subjective ^nip- 

according to the polarity Ire H i * of . P ,easurc or repulsion 

It certainly produces m. i ,e to be P art b’ of suggestive origin, 
filial effects which l/avc mot <:U ° r mot ? r . nc P'° cfTect - The bene- 
ltul myotonia, and different n< !!! 1CS occu^^o<, 1,1 t,c douloureux, oongen- 
P«s«ibly due to suggestion r f are . a , pt to he tra »«'tory and are 
ral K ia. alcoholic neuralgi-, and n^v ° f fana n . cu [ al £ ,a > intercostal ncu- 
very great improvement.' * OUS lnsomnia have sometimes shown 
-las 
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ELECTROPATHOLOGY 


Thk harmful effects of electricity upon the human body have 
been observed in cases of lightning-stroke, accidents from contact 
with conductors chnrged with high-tension electricity, and undesirable 
effects from therapeutic application of electricity. Many experiments 
have been made upon animals, and have given us an exact knowledge 
of the dangers and of the means required to make safe use of this 
invaluable agency. 

The effects may be anatomic or functional, general or local, and 
may be immediate or may not develop until later. The maximum 
effect is death. 

Lightning-stroke.—The mechanically destructive results seen when 
a tree is struck by lightning are thought to be due to the sudden explo¬ 
sive expansion of gases. These are generated partly bv simple vaporiza¬ 
tion from heating of the fluids in the pores of the wood, and partly by the 
electrolytic decomposition of these fluids. A man struck by lightning 
is not tom into pieces, but the same disruptive effect may occur and 
produce gross or microscopic changes. The gross c hanges occur as 
areas of destructive extravasation in different organs, and upon the 
surface at the'places where the electric discharge entered and emerged 
from the body, and constitute the well-known lightning figures which 
have given rise to the most extraordinary theories in the scientific as 
well as in the lay mind. The microscopic effects are of a corresponding 
nature. 

Lightning Figures .—Markings are found upon the surface of a person 
who has been struck by lightning, and these often have a branching 
appearance, suggestive of the trunk and limbs of a tree. 

A thirty-one-year-old man, struck by lightning and thrown to the 
ground, stated that he did not lose consciousness; could not move his 



Fig. 250.—Lightning figure, upon a man's hack (Jdlinck). 
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new remained for several weeks and . • • 

year Inter ho could work verv well ,iti i'T,^ , . n j! l l ry Wfu * Pvif|r nt. A 
irefore each thunder showerhe felt min’ in llrtl V* ** !!“ wpflk,>r > and 
ntion- The left leg, and os, K . ciflI | v it o r.JV** ,md ,n ihe lumbar 

in color and felt coder ^here^ f ?°,V ""j^y ««*•»> 

side. Other earns have occurro<l in which ■!'r ' ir reHox ,,n , ^ p l,,f t. 

has been noted, and a man is now ImW exhibit rUn* n.’hr ^’7’*^ 
Aawrira whose tack is sai.l show, fS2£ 

in consequence of a lightning-stroke. 1 1 truc,hx 

I he explanation offored in Rockwell’s excellent hunk "m, i* ■ 
S„rgi,-al Electricity. ” ,,,„ iZlytaot^,' 

dii>. U * »■' I he explanation of all the se eases is the same 

1 ho particles of the tree reduced to groat fineness bv the elertricitv w 
mechanically transported and burned in the skin. The uroceiT 
therefore, not. chemic, but mechanic and thermic ” ’ 

The utter impossibility of this explanation li« in the fact that it 
requires us to think that particles from small pans of anv individual 
branch of the trees instead of flying off in all directions into space fly 
right straight to a particular spot the size of a pin-prick on the surface 
of the patient’s body. Particles from a branch four inches thick and 
fifteen feet long would, accordingly, have to reach the body onlv alone 
a narrow line a few inches long. g 

The particles formerly supposed to be emitted from the trunk, 
branches, and even individual leaves would certainly produce a general 
blur, particles from each part of the tree affecting the whole surface 
which the particles could reach. There is no suggestion possible of a 
lens-like action in this ease. 

The correct explanation of these lightning figures seems to be that 
they are anatomic changes, erythema or extravasation, produced by 
the electric discharge applied at a certain part and extending into the 
dee|K*r tissues or following the superficial tissues along the lines of least 
resistance. The latter lines depend partly upon the place of exit of the 
discharge and partly upon the direction of the blood-channels and other 
paths of comparatively good conductance. Then, again, the path of 
such a discharge of high-tension electricity starting from a point and 
extending through a medium which is not homogeneous lias a natural 
tendency to be radiating and to branch ami subdivide. A static spark 
applied to a photographic plate (pp. 45 and 52) illustrates this tend¬ 
ency in a beautiful manner. 

In some cases the lightning-stroke does not cause branching figures, 
but simply a discolored surface. 

The surface marks in a case of lightning-stroke do not. necessarily 
corres|K>nd with the severity of the symptoms produced. These depend 
upon the organs which happen to form the conducting path between 
the places of entrance and of exit for the discharge, and may be death, 
less of consciousness, deafness, temporary or permanent paralysis of 

different parts. . „ .. , „ 

Death from Lightning-stroke.— This is generally accompanied by 
demonstrable lesions in the central nervous system, extravasations ot 
blood, and areas of tissue disintegration. The person is usually rendered 
unconscious and nmv be found without pulse or respiration. He may 
never show any signs of life or may respond for a while to appropriate 
treatment and still succumb to the paralyzing effect of the shock with or 
without special lesions in the respiratory or circulatory' centers. 
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Treatment of Lightning-stroke .—As it is impossible to snv from the 
condition of the patient immediately after the .shock whether or not 
there are irremediable lesions, an effort at resuscitation should lx* made 
in every case. W rapping the patient in drj warm blnnkcts, |M*rforming 
artificial respiration with the patient recumbent, and a certain effort 
at cardiac massage by intermittent pressure applied just below the 
border of the ribs an* most important. Hypodermics of cardiac or 
other stimulants may be given, but it is important here, as in everv ease 
in which the circulation lias prnctically ceased, not to give an overdose. 
If one wen* to continue to give repeater! injections of strychnin or 
digitalin because no effect was noted, so much might be given that if 
the heart did start up again and carry all these several doses into the 
circulation, the patient might be poisoned. Do not administer more 
than the proper total amount of a powerful drug in these cases, even 
if there is no perceptible response to it.. The question of the employment 
of electricity as a means of stimulating the diaphragm or the heart mav 
Ik* considered in individual eases. 

The Pathologic Effects of Static Electricity.—The high-tension 
currents produced bv the static electric machines have such small 
quantity that the shocks they give if carelessly handled arc incapable 
of producing serious pathologic lesions or even serious symptoms. 
While the effect of startling the patient is undesirable, the’muscular 
contraction excited by a static spark is not of a painful character and 
is only momentary. A single static spark does not produce any change 
in the tissues, but a number of sparks applied to the same spot in "a 
continuous stream will produce ai first a white swelling of the skin 
from edema and this is followed by redness and in extreme eases by 
vesication and other evidences of a’burn. The effect on the tissues is 
purely a local one, and is sometimes produced purposely as a counter- 
irritant. Its accidental production is to be avoided. For instance, in 
applying the wave-current or the static induced current, where one or 
both electrodes are fixed in position upon the skin, it is important that 
there should be a perfect conducting contact. If there is a place at 
which the current has to spark across to reach the skin, a slight burn 
will soon lx* produced. 

It a person should accidentally receive the full charge of a static 
machine bv touching the two poles at the same time, there would be a 
disagreeable jerk of the arms as they were involuntarily drawn away, but 
no serious result. 

I he element of electrolysis need not be considered in connection 
with the pathologic effects of the very brief and quantitatively small 
discharges of static electricity, though it is true that they art* unidirec¬ 
tional and hence do produce a certain small amount of electrolysis. 
ti Manner in Which Electric Accidents Occur. The proverbial 
ounce of prevention ’ is all important here. Many lives mav be saved 
!' the avoidance of dangerous electric contacts, which very often cause 
death or serious injury, in spite of the most skilful treatment, after an 
accident. Pictures by Jellinek, in his “Atlas der Elektropathologie,” 

\ n*tma, 1909, show the many ways in which accidents have aetuallv 
occurred. In a privnte house there should lx* no bare wires or uncover**! 
knife switches and the fuses should Ik* in a covered case. When it is 
necessary to handle any such j»art of the electric-light circuit, one should 
see that he is not standing in a wet place or upon metal of anv kind; he 
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should 

metal 


u»' onlv one hand, and should not at the Mime time touch nnr 
or anything connected with the electric-light circuit. If one 



Fit 251.—220 volt* direct c u rrent short circuited: superficial rmprexnatioo of the 
skin of the hand and of the lace with particle* of metal. The current should hare been 
turned off before be began to do this work I Jellinek;. 



aLl^ uJ't l 1 " to touch two oppositely charged surfaces it b disagwe- 
> u noth hands do so it b dangerous. And the same is true in 
23 
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regard to touching an electrically charged surface with one hand and 
making a ground connection at the sinu' time. 

In electric laboratories and |x>wcr-houscs there are many bare 



Fig. 263.—Alternating current. 5000 volts. The patient did not immediately become 
unconscious but two days later the pulse went up from 106 to 180 and two days ufter 
that he died front burns of the arms, face, and knee (Jdlinek). 


charged surfaces and the currents are often of high tension. The 
attendants should, of course, be instructed in the danger of touching 



Fir. 264.—Alternating current. 220 volt*. Death with appearance of symptom* of 
acute edema of the lungs and lung and heart paralysis. There was a .-light mark like a 
™t ° l tl the face and in front of the car; otherwise he looked perfectly natural. No other 
vital tie marks rxtrmal or internal. It seemed a* if the cut were made mechanically ano 
not by electric current; the hair was not singed (Jeltinck). 


any object charged to a high potential ant! of touching any two charged 
objects or a charged object and any other metallic object. 

It should lx? the duty of the constructing engineer to provide a plat- 
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form of dry \v<hk1 covered by a rubber pad, wherever an attendant has to 
stant l w hilo lubricating or cleaning, or regulating any part where there 



Fig. 255.—Alternating current, 10,000 volts. Death after taking three steps for¬ 
ward. Burns of the back and the right arm; no postmortem changes to lie discovered 
(Jellinek). 



Fig. 250.—Direct current, 500 volt*. Bum* of right and left hands: fell 6 meters, sus¬ 
taining a fracture of the hose of the skull, and was picked up dead. He apparently n» a 
tm ath«'«! Mi(M»rtirially for a few minute* (Jrllinck). 


i* an uninsulated charged surface; and also to provide similar non-con- 
ducling guard rails for the attendant to steady himself by when working 
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m>:ir any live surface. Of course, a "live wire" should not he touched, 
Imu ihr danger is obviated when the nmn is insulated front connection 
with the mound or any natal or liquid. 


2 


Sr. - ^ -w 

man made a good recovery. (JrUim-k). ‘ t° "alk with awistanc<\ The 

Danger from Ordinary Electric Lights and Telephones.-An electric 
lamp or a telephone should never be touched with one hand while the 



wrot^ut atl'bc U Hn_ Vo1 ^ * ** S 1 ™* 1 Altered at the forearm amt 

wa« ronsekxu unu! the momma lut.-r whr.. . II '‘ rm,( ' rn ^" T «d «»»<•> occurrence, and 

»*■*« - 

gj*f # 5JT‘V!- raaki, « ,* • !rou '" 1 

thknmv » K to ^ show terrible accidents caused in 

‘ 1 ^ a ru,e not to P!««? «u electric light or a telephone 
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within reach of a wash-stand or bath-tub or any metal rail or the like. 
The slightest displacement of one wire or the other in an electric-light 



Fig. 2o9. —Electric engineer. Alternating current. 220 volts. Right hand reddish- 
brown hum. Eyes only saved by the eye-glasses, which were flecked with particles of 
metal burnt into them (Jellinek). 


socket may convert the exposed metal part into a charged surface, giving 
only a disagreeable shock to a person who is insulated, but dangerous 



, Fig. 200.—Alternating current. 220 volts. Called for help uad told them 
the contact plug at the wall socket. IWt-liamf finger* all burned. Right hand »no 
no changr, until -ixn-rn days later, then flat white necrotic area*. No other symptoms or 
le»ion» (Jellinek). 


to one through whom n ground connection takes place. The same 
danger is liable to occur from the telephone if a telephone and electric 
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win* have become ‘‘crossed." Kubbcr gloves ami the various other 
precautions must be insisted upon in all work upon high-tension wires. 


Fig. 261.—Touching electric lamp socket with one hand and the metal fixture with the 

other. \ cry severe accident. 


Fig 262.—Handling electric lamp socket while in the hath. 


Fatal accident. 


^ ? f Very High-tensioa Industrial Currents.—The electric 
tho n«r ,jf p° wrr / or lon g distances is moat economically effected by 
all t ho tr^. at,nc , ' u f rro t nt of very high voltage. Tl.e power for 
Fills a bSmfifiv ° f the of Bufra, ° « from Niagara 

00 oob volt TI ,™ £? &y, J n thc fonn of an alternating current of 
’.|„ , t ® "eight and consequently the expend*, of the copper 

gSSSr-SSr? f ° r V tnuwn ^ion of the iaqtuid nuJof 
►rat power in thc form of a current of 000 volts would be 100 times as 
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C n\nt. The higher tension current is. therefore, used for the long-dis¬ 
tance transmission. and is reduced to the utilisation tension of 550 volts 
hv suitable tmnsfonners in the city where the power is to Is* iisod. 

' The tension of 60,000 volts is so great that it will spark across 
an air-space of a dozen inches, and the aui|>eragc carried by these con¬ 
ductors is very great. It means death under moat circumstances to 
receive a discharge from one of these conductors, and so they should be 
niarded in such a way that no one can come near them. The lesions 
produced are very much the same as those produced by lightning: bums 
at the point of entrance and of exit, and areas of disintegration and ex¬ 
travasation in the organs traversed by the current. If both wires were 
touched, death would be practically certain unless the two points of 
contact were close together and upon the same limb. Even then a terri¬ 
ble bum would be produced, with probably permanent impairment of 
usefulness in the limb. If the man were holding the wire when the cur¬ 
rent was turned on, muscular contraction would cause the hand to grasp 
the wire with a grip which could not be released voluntarily. It would 
be practically sure death for any one else to try to release him except 
by promptly turning off the rurrent. 

If only one wire is touched, the current emerges from the body at 
the place where a connection is made with the ground. And the 
strength of the current, traversing the body will depend upon the nature 
of this ground connection. A man wearing dry rubber overshoes and 
standing upon a dry wooden floor would receive less current than if 
he wen* standing upon a metal floor and had nails in his shoes. Then, 
again, rubber gloves would diminish the strength of the current. But 
with an alternating current of 00,000 volts these would usually all 
fail to prevent a fatal accident. There is probably no way in which 
live wires at this voltage can be safely liandled. Death occurs from 
irreparable lesions in the central nervous system paralyzing both 
respiration and circulation. Treatment in accidents with such a volt¬ 
age Is generally unavailing. 

High-tension Currents of 1000 to 10,000 Volts.—These are 
alternating currents employed in power transmission, and accidental 
contact with the conductors is usually fatal. Here, however, the 
tension is so much less than in the case of lightning and of the currents 
of 60.000 volts that many of the circumstances already alluded to may 
prevent a fatal amount* of current from traversing the body. The 
injuries produced by the full strength of the current passing through 
the body from head to feet are similar to those from lightning or the 
60,000 volts current: burns at the places of contact and areas ot 
disintegration and extravasation, especially in the central nervous 
system. Death results from destructive lesions in the circulatory 
and respiratory' centers. 

The body may form a complete short circuit between the two wires 
or it may be in contact with only one wire and the ground. . 1 he current 
passing through the body from one hand to the other might be fatal, 
but might be recovered from. It has a tendency to produce muscular 
contortions and an involuntary gripping of the wires and respiratory 
or cardiac paralysis. Other portions may be traversed by a current 
of this strength, and if means are taken to ri'wuscitate the patient trom 
the general shock to the nervous system, recovery’ may take place with 
or without iHTmancnt impairment of certain muscles of organs. 
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Treatment is the same ns recommended in eases of lightning-stroke. 
It is of tin* utmost importance that these eases should be treated as if 
they were meivlv stunned by the shock: not given up as dead without 
an ‘effort at resuscitation. Either the heart or the respiration may 
la* paralysed to such an extent as never spontaneously to renew their 
functions anil the patient still Is* in a condition to Is* saved by artificial 
respiration, warmth) and sti m ula n ts. 

The question of primary cardiac or primary respiratory paralysis 
is answered by the statement that in some of those cases one is true 
and in others the other condition is produced. Even such elements as 
the nature of the clothing worn by the victim and the condition of the 
skin as to moisture may have a determining effect upon the path of 
the current through the body and the quantity which reaches particular 


organs. 

Electrocution .—An alternating current of 1700 volts from a dynamo 
applied by means of metal bands passing around the head and the 
ankles sometimes requires several applications before life is extinct. 
These are of only a few seconds each and the entire process occupies 
only a very few minutes. It is probable that complete insensibility is 
produced instantaneously, but involuntary muscular contractions 
and the fact, that more than one application is sometimes required 
make it a distressing sight for those whose duty it is to witness it. The 
different elements which prevent a good contact with the body or pro¬ 
vide a path for the transmission of the current along the surface of the 
body instead of through it are responsible for occasional unsatisfactory 
results. Death is due to respiratory paralysis and it is in cases in which 
respiration begins again that additional applications of the current 
are necessary. 

S. Jellinek has written a monograph on death by electricity, 1 in 
which an* found pictures of the gross and minute lesions occurring in the 
brain, cord, and different viscera. 


Death from High-tension and Low-tension Currents. —High-tension 
currents cause death by respiratory paralysis, low-tension currents 
b\ cardiac paralysis, if they cause death at all. This is true in general, 
but. of course, a current which has a high voltage at the terminals of 
ihr dynamo may be so modified by the circumstances surrounding tho 
man who accidently receives it that only a fraction of that voltage is 
applied to his body, and the heart, not the respiration, is paralyzed. 

rrevost and Battelli have made many observations upon death 
by electricity- anil have found that animals in whom cardiac paralysis 
ias x***n produced by low-tension electricity may be resuscitated bv 
?ilt ? S1 -° n ® lectnc, fy- This was done in' the case of a dog—one 
ln the ™ u th, the other in the rectum. A 50-volt alternating 
eonriiti ^ H ' S applied for three seconds anil produced heart fluttering, a 
£? l !5 °, f * ft ?‘ ble and , ra P ,d action of the heart, which is the wav in 
recovprv Paralyzes the heart and from which spontaneous 

an i- , M ‘ s to h° impossible. A few seconds later, however, the 
^ a mtu°m m '"?• cunv “* TSOO volts for two seconds 

It does n.»t si .-m n . Ina cardiac action, and the animal’s life was saved, 
•loos not seem a desirable experiment to try in the case of a human 


* ‘‘ fiTSS ’irt 1 ' 1 " 1 h >‘ Knk ®« Stutteart, 1903 
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i >m ,, because of the probability of producing destructive lesions in the 
central nervous system from the passage of a current of such volume as 
the 4800 -volt alternating current. Faradization of the pncumogtuttric 
nerve for brief periods Is a means of applying a current of moderately 
hiph tension and of a quantity so small as not to 1m? capable of producing 
Da t ho logic effects. 

1 ' K'lntiori of Rnpiihfi of A Hr mat ion to the Physiologic and Pathologic 
effect of High-tension Currents. —Industrial currents usually have 
nlVout fifty alternations a second, and this rate causes the greatest 
effect upon living organisms. The highest voltages at thus rate of 
iItemstion are so dangerous that, even an approach to the conductors 
should be effectively guarded against. 550 volts is often deadly and 
90 to 115 volts occasionally so under exceptional circumstances. 

Alternating discharges are dangerous in proportion to frequency up 
to 150 a second and become progressively less effective physiologically 
bevond that frequency. A very much more rapid rate of alternation 
renders the same or even higher voltages harmless; and even deprives 
the current of its property of producing sensation or muscular con¬ 
traction. Tesla, Thomson, d’Arsonval, and others have performed 
experiments in which high-frequency and high potential currents are 
passed through the body in sufficient quantity to light a 16-eandle-power 
incandescent lamp requiring a current of \ ampere under ordinary 
conditions. These go U> show that alternations above 5(100 a second 
lose the ordinary effects of electric currents upon the living organism. 
And experiments bv Provost and Hattelli with machines giving alterna¬ 
tion^ all the way up to 1700 a second 1 show that the more rapid the rate 
of alternation, 'the higher is the voltage required to produce death or 
other pathologic results. Of course, 41 high-frequency currents are 
of a transcendental order of frequency, consisting perhaps of millions of 
oscillations a second, forming a to-and-fro discharge between the coatings 
of a condenser in the course of which their electric charges are liberated 
and neutralized. This discharge and these oscillations do not take 
place directly through the patient s body, which forms on > a ‘ 
circuit for the discharge. The principal path afforded for the current 
in one type of high-frequency apparatus is through the short thick u m 
solenoid. And the fact that any appreciable current passes t ^ CO n- 
the patient instead of all going through the other nun i, . , . 

ducting path is due to the development of an impeding t-e 

High-frequency currents in the usual strength 
contact with the electrode produce physiologic cff^Lsu chare. 
of therapeutic utility. They do not produce pathology chsn&*m 
the tissues. They cannot be regarded os dangerous to han^e.^ 
the only bad effect is from sparks. Three cause qui e Z 1 *?• h nalure 
and produce the ordinary reflex muscular contraction > • ^ 

causes a limb to be withdrawn from any source of lmution, 
the like, without waiting for the sensation of pain to .reachi the 
and a voluntaiy impulse to be transmitted to the | nUM , . f 0 ]i oW -od by 
rheoe sparks produce whiteness and swelling «* 1C * a burn 

redness and blistering or ulceration of practically * shock which 

if the sparks fall upon one spot for too long u time- |.^ oct ^ upo n 

may Ik* received from accidental sparking is triMal • . 

» Quoted by Honittau. but I don’t find tliejw fiifurc* in the origma artu- « 

H«- ' Journal de i'hv.mloirii- ft .!<• l’atli*’ IS'JU. 









MEDICAL EI.K<TRIC1TY AND RONTC.EN RA 


the tissues just described arc purely local, and require an application 
of a number of seconds at a single |s»int. They are almost always 
produced pur|M*sely, as in destroying cutaneous growths. 

High-frequency currents applied as a shower of sparks produce, as 
we have seen, quite a sharp rettex muscular contraction and marked 
tissue changes, and the same is true when the electrode is applied to a 
very small point on the surface of the body. The high frequency of 
the alternations is, therefore, not the only element in causing an absence 
of sensation or muscular contraction in a human body, through which 
they pass when large surfaces of contact are employed. 

Condenser Discharges and Their Pathologic Effects. Holding 
a Leyden jar by the outer coating in one hand, and then touching the 
knob connected with the inner coating with the other hand, one receives 
a spark and shock which is influenced by the capacity of the Leyden jar 
and the voltage to which it is charged. A sharp muscular contraction 
of the arms is produced by such an experiment, but no pathologic 
changes. 

Experiments with larger condensers have shown that small animals 
may lx* killed by a single or by a small number of successive single 
condenser discharges. Priestley, in 1766, killed dogs by the discharge 
from a condenser with 6.5 square meters surface charged from a static 
machine, cats with 3.5 square meters, and rats with 0.6 square meter. 
Since that time various experiments and observations have been made 
by Fontana, Troostwyk and Kragenhoff. Tourdes and Bertin, Richard¬ 
son, Lazzaretti and Albortoni. and by Dechambre. It is to be gathered 
from their observations that a sufficiently powerful discharge will kill 
small animals and that different lesions'occur, such as ecchymosis of 
the pleura or edema of the lungs. 

D*Arsonval made a report in 1887' in a study of the cause of death 
from the industrial use of electricity to the effect that a static discharge 
could cause death only when applied directly to the medulla and very 
sharply localized. 

Prevost and Bat tell? have reported a most elaborate series of 
experiments upon this subject. 

.. T 1 "’ shows the arrangement of the apparatus, a 35-cm. Ruhm- 
o coil being employed and a condenser of adjustable capacity. 



Each plate of the condenser was 
of glass 2 mm. thick, covered on 
each side by 4$ square decimeters 
(800 square inches) of tin-foil, 
and having an uncovered border 
of glass 11 cm. (41 inches) wide. 
There were 15 such plates, any 
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This is to prevent the discharge from taking plncc across the epintre- 
nn'ter and through the Ruhmkorff coil instead of through the aniinnl. 

The explosive distance (d), between metal balls 2 cm. in diameter, 
varies according to the voltage, as shown in the following table: 




DirTT-HUMr* or PonumAl. Hr 

Explosive Dwtancx. 


Twir.f* Two Srnr.nK- C'oNtifc- 
TOHI* or A Diameter or Two 



CENTIMETER* {HattrU »). 

Centimeter*. 

/ nches. 

Volte. 

002 

MODS 

1,530 

001 

0.010 

2,430 

0.10 

0.040 

4,800 

0.20 

0.080 

7,400 

0.30 

0.120 

11,400 

0-40 

0.100 

14,400 

0.50 

0.200 

17,100 

0.00 

0.240 

19,800 

0.70 

0.280 

22,500 

O.SO 

0.320 

24,900 

0.90 

0.300 

27,300 

1.00 

0.390 

29,100 

1.20 

0.180 

33,000 

M ASSART AND JOUBERT. 



1 

0.39 

48.000 

2 

078 

64.000 

4 

1.56 

78,000 


These figures are of the greatest interest, and much greater than 
the spark length of equal voltages where the two opposite charges are 
not bound together by a tremendous attraction and separated by 
onlv the thickness of a piece of glass, as in a condenser. 

They indicate also that if an ordinary Leyden jar is charged to a 
potential of 33.000 volts and one end of the insulated discharging rod 
is applied to the outer coating, the discharge will occur when the other 
end of the rod is brought within 1.20 cm. of the knob connected with 
the inner coating. 

The quantity of electricity contained in a charged condenser or given 
out when the condenser is discharged is Q =C\ . the capacity multiplied 
by tin; voltage (C is expressed in microfarads, V in volts, and Q in 
microcoulombs). , 

The work performed in charging a condenser or performed by the 
discharge of a condenser is W = $C\ : or a number of joules equal to 
one-half the capacity in microfarads multiplied by the square of the 
voltage. (One joule —0.102 kilogram meter, or about 0-S14 foot 
pound.) . 

The experiments of l’rtfvost and Hattelli show that the effect o a 
Condenser discharge in causing death or other injuries to animals is 
proportional to the number of joules or to AC\ not to the quantity 
of electricity (Q—CV). . , 

Accordingly, a single small Leyden jar charged to a certain \oi age 
will not produce the same effect on an animal as a much larger Ia-vdon 
jar or a large plate condenser charged to the same voltage. The quan¬ 
tity of electricity (27,132 microcouhnnlis) in a condenser of -.JS micro¬ 
farads capacity* charge! to a potential of 11,400 volts is greater t tan 
the quantity (15,510 mirrocoulombs) in a condenser of 0.4 • microtuRui 
capacity charged to 3300 volts potential. The energy or work (-M 
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joules) in the smaller condenser charged to 33,(XK) volts is, on the 
contrary, greater than the energy (154 joules) in the larger condenser 
charged to 11.400 volts. Prtfvost and Battelli subjected ft young 
rabbit weighing 1040 grains to ft single discharge under the above 
conditions of small quantity (15,510 microcoulombs, but large energy— 
225 joules), and the symptoms produced were arrest of respiration, 
cardiac fibrillation, and death. Another young rabbit weighing 1020 
grams was subjected to a single discharge under the other conditions 
of large quantity (27.152 microcoulombs) and small energy (155 joules), 
in which case breathing gradually commenced again and the animal 
survived. 

Fastening the animal upon an insulated table, one metal electrode 
was placed in the mouth and the other in the rectum. The polarity was 
found not to make any difference. 

Th( size of the animal determines the electric energy as a single con¬ 
denser discharge required to produce permanent arrest of respiration and 
death. The most powerful discharge from their 15-plate condenser 
(StIO square inches in each of the two sets of metal coatings charged to a 
potential of 33.000 volts) failed to kill dogs weighing 6500, 7000, and 
S500 grams (14.3, 15.1. and 18.7 pounds). The electric energy applied 
in the condenser discharges were either 1029 or 947 joules, and the 
dogs exhibited no symptoms beyond slight temporary changes in blood- 
pressure. 

Rabbits weighing about 2000 grams (4.4 pounds) required 900 or 
1000 joules to produce a fatal result. For instance, a single discharge 
from a condenser of 1.27 microfarads capacity, charged to a potential 
of 29,100 volts, and possessing, therefore, an energy of 549 joules, 
produced clonic convulsions, temporary impairment of respiration; the 
heart beat normally and the animal recovered. Another rabbit sub¬ 
jected to a single discharge from a condenser of 2.38 microfarads capacity 
charged to a potential of 29.100 volts, and possessing, therefore, an 
energy of 1029 joules, showed no convulsions, the heart beat feebly, 
respiration was abolished, and the animal died. 

\oung rabbits weighing about 1200 grams required about 300 
joules, and guinea-pigs weighing about 250 grams required about 130 
joules, and those weighing 450 grams about 400 joules to arrest per¬ 
manently the. respiration and kill the animal. 

)oung animals in general are more susceptible than adult animals. 

Beyond a certain voltage represented by an explosive distance 
of ab'>ut 1.5 cm. inch), more powerful results are better obtained 
bv increasing the sue of the condenser and. therefore, its capacity 
rather than by increasing the potential or voltage as represented by 
the explosive distance. 

1 he effects of condenser discharges upon animals are proportional 
to the number of joules (the number of microcoulombs multiplied by 
the square of the number of volts), and inversely proportional to the 
M7.<* of the animal. A number of successive discharges will produce a 
cumulative effect, hut not so great as the same total of electric energy 
in a single more powerful discharge. 

The pathologic effect of a number of condenser discharges in rapid 
nticctMston. An adult rabbit which would be killed os if bv lightning 

a *. ,n Klc condenser discharge of 947 joules (from a condenser of 
1.74 microfarads capacity, charged to a potential of 33,000 volts), will 
survive two discharge's of 517 joules (from a condenser of 0.95 niicro- 
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farad capacity charged t« 33,000 volts) applied thirty seconds apart. 
After the first discharge there were clonic convulsions; respiration and 
cardiac action were not arrested. After the second discharge there 
were no convulsions; respiration continued; reflexes were absent. and 
then* was great inhibition of all nervous functions. Recovery took 
place gradually. 

Several different degrees of effect arc recognized by Provost and 
Rat telli: 

1. A single general muscular contraction. 

2. Clonic convulsions without much effect on respiration, and rapid 
recti very. 

3. Tonic convulsions, momentary arrest of thoracic respiration. 

4. General inhibition of the nervous system, no convulsions, loss 
of reflexes; absolute arrest of thoracic respiration. The auricles of 
the heart are often arrested. 

5. Complete arrest of the heart: loss of excitability in the unstriped 
muscle of the intestine; preservation of the excitability of the striated 
muscles and of the motor nerves. 

The blood-pressure varies according to the severity of the effect. 
In Prevost and Battelli's first degree of effect the blood-pressure becomes 
slightly higher after a momentary fall; in the second, third, and fourth 
degrees it generally rises abruptly and remains elevated. In the third 
and fourth degrees there is sometimes a fall of blood-pressure, due to 
fibrillary tremor of the ventricles, which Is temporary in these degrees. 
In the fifth degree the heart is unable to reestablish normal pulsations, 
the fibrillarv tremor continues changing to complete arrest, and the fall 
in blood-pressure is permanent. There is abolition of the excitability 
of the unstriped muscular fibers supplied by the sympathetic nerves. 

The pathologic lesions are slight, such as congestion with pulmonary 
edema and subpleural ecchymoses. lligor mortis is pronounced and 

develops earlv. _ , . „ .... 

Pathologic Effect of Alternating Currents—Prevost and Rattelli. 
in studying the different effects of alternating currents on dogs, cats, 
guinea-pigs, rabbits, and rats, found that the effect of these «urrtnts 
upon the heart was functional dissociation of its movement ami 
production and suppression of fibrillary tremor, rhe same authors, 
in studying the method of death by continuous currents, March - 
found that when a sufficiently strong current was applied, a < <*g * - 
killed by paralysis of the heait, fibrillary tremor. wlu e a 
or rat died from paralysis of respiration. 1 he rabbit prison s n 
tarily a condition of fibrillary tremor of the heart, and then a tomi* ™ r » 
slowing of respiration which reestablishes it.-elf gradim; \. .* 

mum potential applied in those experiments was 5o0 ' olt*.■ ‘ •_ 

currents of low tension, up to 120 volte, produce, in the ^‘^lsexpm 
mented upon by Provost and Battelh (dogs, rabbits, P u ' , ' ia 'P 1 -; ■ 
rats) only slight nervous symptoms. Ihe respua R,n ...liijons. 

porarilv affected, and the same was tree of Pjn.*nd -enjo« 

A tension of 20 volts with an electrode placed on «b»- l .\™! hril nic 

generalised tetanus with opisthotonos, which is«» , 1 . j head. 

concisions. When neither of the electees is placed^on.tht n ^ 
it requires at least 60 vojts. ''ben the Goitre • tivnu> r. 

anterior limbs, the ventricles of 1 he heart 11 1 ^ 1 rvsuit that is 

while the auricles continue to beat. T Ins w the same result 

i C. R. Ac. dew Sci., Muth, 3, 1.MW. 
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obtflinnl bv direct electrizntion with an induct'd current. I hi* is 
always fatal in dogs, ns the heart chics not seem to lie able to resume its 
normal function. The same is true of nilult guinea-pigs, weighing at 
least 100 grams. The rabbit hardly ever dies, because the heart most 
frequently resumes its rhythm. The rat never dies, because the* tremors 
pease as soon as the electrization is stopped. In dogs and guinea-pigs 
respiratory movements continue for a long time, in spite of the paralysis 
of the heart, in this ease artificial respiration could not be of any 
service. To produce the fibrillary tremor of the heart requires a 
contact of at least a second with the electrodes placed upon the head 
and thighs, or even over the precordial region. Preliminary section 
of the pneumogastric nerves has no influence over the phenomena of 
fibrillary tremor of the ventricles. “ Death by high-tension alternating 
currents from 1200 to 4800 volts, applied to the head and feet, is not 
due to fibrillary tremor of the ventricles of the heart, as in the case of 
low-tension currents. They provoke in all the animals grave troubles 
of the central nervous system and arrest of respiration, loss of sensi¬ 
bility, profound prostration, generalized tetanus, loss of reflexes.” 
Death is due to respiratory paralysis, the arterial tension undergoing 
considerable elevation, and the ventricles beating rapidly and energet¬ 
ically. while the auricles are arrested in diastole. If the respiratory 
paralysis is permanent, the heart gradually fails. 

Currents of medium voltage, 240 to 600 volts, applied to the head 
and feet, produce in the rat, the guinea-pig, and the rabbit nervous 
troubles, but less grave than those produced with a current of high 
tension. The heart does not present fibrillary tremor except in the 
rabbit. In the dog, however, fibrillary tremor occurs and death ensues 
from simultaneous cardiac and respiratory' paralysis. 

Death from the Action of Continuous Electric Currents.—The 
electrodes are placed one in the mouth and the other in the rectum or 
upon the thiglis. The positive electrode Is most often placed in the 
mouth, but the polarity does not make any difference. The symptoms 
are the same whether the current is produced by dynamos or bv 
batteries. Dogs die from paralysis of the heart with a voltage of 
from 50 to <0, at the least, while respiration continues for several 
minutes longer. The ventricles present fibrillary tremors while the 
a^les continue to beat. It was consequently useless to practise 
artificial respiration. With the highest voltages employed, 550 volts, 
ie heart was arrested by a single shock, opening and closing of the 
circuit. Respiration was suspended for several seconds and then 
re< ommcnced, but feebly and slowly tailed. In guinea-pigs fibrillary' 
remor of the heart was produced bv a tension of 100 volts, but the 
heart was not completely arrested with less than 200 or 300 volts. A 
\'i t.ige of o50, on the other hand, seldom paralyzes the heart. Rabbits 
seldom die from cardiac paralysis, the condition of fibrillary tremor 
>ung only tcnrqiorary. The same is true of rats. In all the animals 
i xiMTiment.tl upon, currents of 550 volts caused arrest of the auricles 
n diastole, this condition continuing for one or two minutes. The 

ii r t ie voltage, the more pronounced are the effects uiion the 
•tvous system, except in the case of convulsions, which are produced 

raisi-cl toVvi^n * S a r. U i t *?’ ' md do m>t occur whon tho potential is 
*• *d • o50 volts, and the duration of contact prolonged lor two or 
three seconds, for example. ** »wo or 
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D’Arsonval, having slated' dial the only danger from continuous 
currents lav m the ah,>ek occurring when the current was made and 
broken. Provost and BattcllP made experiments to determine the facts 
t s i„g a direct dynamo current of 550 volts, and having a liquid rheostat 

15.000 ohms resistance in series with the animal experimented upon, 
the current was turned on and off a number of times without effect of 
an' - kind upon the animal. 1 he enormous resistance of the rheostat 
enables one to turn the current on and off without exciting muscular 
contraction or an} - other symptom. After turning the current on, 
the resistance may be gradually diminished and the current increased 
to any d,-sired strength without a “make” shock. It has been proved 
in this way that fibrillary tremor of the ventricles of the heart may be 
produced without any “make” shock. The gravity of the functional 
disturbances of the nervous system is also not appreciably modified 
bv the absence of the “make” shock. 

The Effect of the Presence or Absence of the" Break” Shock.— 
Fibrillary tremor of the ventricles of the heart may occur without the 
“break” shock, and may continue and 1 m* the cause of death after the 
strength of the current is gradually reduced to zero by the rheostat, 
the occurrence of the “break” shock being entirely prevented. With 
low-tension currents, however, which are not strong enough to cause 
fibrillary tremor without the “make” and “break” shocks, these 
tremors and the resulting cardiac paralysis and death may be produced 
by a break shock. This would be done by turning off the current 
abruptly from its full strength instead of gradually reducing it by means 
of a rheostat. The “ break ” shock from a current of SO volts or even 50 
volts applied in this way will kill a dog by fibrillar}' tremor of the 

ventricle* of the heart. . . 

Action of the Shocks of Opening and Closing the Circuit.— 
with a high enough tension, 100 volts in the case of guinea-pigs, neither 
the opening nor closing shock is necessary in order to produce n »ri art 
tremor of the heart, but with comparatively low voltages, 70 volts 
in the case of dogs, the heart continues to beat during the passage oi 
the current, while the fibrillary tremor is produced *>> th c shock of 
breaking the current. With currents of high tension. loO to o50 
the ventricles of a guinea-pig which had been m a state o >ri .i 
tremor during the passage of the current an- caused to recomim-nce 
normal contraction by the shock of breaking the current, u 1 ” 
avoids this shock, by gradually reducing the strength of the> cum 
to 0, the paralysis of the heart remains permanent. In the dog, on J 
other hand, the shock of breaking the current does not reestablish tl 
beatings of the heart, and Provost and Battelh regard it « ProbaWe 
that the shock from the 550-volt current was not sufficient to pro¬ 
duce that effect. The shocks of making and breaking « « P f 

have a very marked influence upon the occum-nce of 
the nervous centers, but in case of a current of low ten«°n. theeo 
tion of generalized tetanus is provoked by the shock of breaking tn 

1 Absence of Pathologic Effects from Leyden Jar ^d other 
Condenser Discharges in the use of Electrotherapeu ..^ UUH tjon 
—The condensers u*d in high-frequency apparatus in connect., 

• C It <ic PAcatl. ,1 m Science* A|»nl 4. 1HR7 _ 
i Journal Ui ruil.ul^ic ft lie Phycotogw. 
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MEDICAL ELECTRICITY AND HnNTOKN KAYS 


either with a static machine, or an induction coil, or nn .alternating 
current transformer (D'Arsonval-Gniffe apparatus) are of small size 
r»anr*d with those found to t1!‘t M Ill4*4» nultiiitikfrin nwnilto 


i urn'iu imnsiorntw tu AreonvAl-uatRo apparntuH) are of pmnli m 
compared with those found necessary to produce pathologic resu 
in animals, and their effect is still further reduced bv the greater si 
of men. Only the smallest animals are seriously affected bv power! 
condenser discharges. The single muscular eontraetiV.n viol. „i;„ 


pathologic results 
size 

.u» |s>werful 

condenser discharges. Tim single muscular contraction with -light 
increase in I flood-pressure, which are the effects produced upon nu n In 
the di.-Charge of any of the condensers used in electrotherapy, can 
hardly be regarded as pathologic. There is no danger of serious results 
hi handling this part of the apparatus. 

ninth?,v f D ? th fr ° m Eleclrici *y- Grange* was the first to report 
t o deaths .rom .hnanio currents, lie also experimented upon animals 
and considered that minute hemorrhages in the im-dulla caused respira¬ 
tory paralysis and death. , ira 

D‘Arsonvai’s article in 1887 was largely theoretic. He stated that 
the discharge from a static machine acted as a local disruptive agent 
ami permanently destroyed the tissues affected bv it. This would be 
the ease also with lightning-stroke. Dynamo currents, he thought 

mhibitkin mSht inhlblto . r >’ »*:*nncr upon the nervous centers, and thu 
inhibition might 1 m- n-ceivod from them. Death would be attributed 

respiratory^paralysis, and the proper treatment would be artificial 
respiration. This will be found to correspond very closely with the 
most recent knowledge of the subject. * ' w,th the 

Brown. Kennclly, and Peterson 3 reported experiments unon on. 
horse, two calves, and a number of dogi Coppcl wire ^an.Sd „hh 
«< t cotton was wound around one fore leg and the opno-it.- him! I it 

o the animal. An alternating current of 160 to 800* volts turned in 

r a second always caused instant death. A continuous current of 

Tt^numli.r U l Ul ° U ** t " time was not alw"??atal 
• usual number of alternations was 34 a second and if rh.'« 

oT~C“ r 134 p " ri,Kis • *»*"“■ <*«*•■ — 

causi ,U bv Sr°t d ! xperi r n . U ^P° n animaJs “ which death was 
I* •" . - rpsptratory paralysis. I his occurred ev'eu when rm>. 

° f thG VagUS had ***“ pcrforniod - “d also in atree 

natingTu^t o“ ^' m I890 ' An alter- 

Scveral sounds’clnrac?rT 15 J® ?° P eri4M, « • ***nd is used, 
to heat and respiration u-fli k 11but t,ie heart continues 

additional shodS .are given. re€Stab,,sh ,tself unJe8s une two more 

had ‘(S 0 ! a,Jt °Pf ics u P° n »ex-cral persons who 

of the fourth vent rude Ind (ound in the floor 

constant. tbe tb,n * v <mtncle, but they were not 

cunSr?r?7 C T , . CTl f ral,bi ' s » i,h “ -htmating 
the heart ° lts " " took *»•*• *®onda to atop (he beating^ 

' x" v 1 “w h> rr Tm *«*- ,8S4 ’ » » -»l »». 

* Ibid., 1S90 

! Tvii’ V a y U - 18S « 

ItU-sr dc Lyon, 1892 . 


(C) Jeff Behary 2019 


19 


KLKCTROPATHOLOQT 


369 


Philip Dunlin 1 believed that the current produced an alteration in 
the blood which caused secondary changes in the nervous system. 
(Battelli states that these changes in the blood have not been confirmed 
by any other observer.) 

Knitter 3 experimented upon numerous animals of different species, 
using an alternating current. He concluded that death was due to 
paralysis of the respiratory center, the heart’s action failing graduallv. 
Different animals vary in susceptibility. Guinea-pigs and rabbits are 
less susceptible than dogs. He submitted rats to a current of 100 volts, 
and it required thirty seconds’ contact to kill them. All the other 
animals were subjected to currents of higher tension. He did not find 
any constant lesions, either gross or microscopic, the blood and the 
cells of the nervous system were unchanged. 

Oliver and Bolan*experimented upon dogs and rabbits with currents 
of 200 volts. There was immediate arrest of the heart, while respiration 
continued until it gradually failed. They thought that the effect upon 
the heart was a direct one, as it occurred just the same when the pneumo- 
gas trie was divided. The electrodes employed were moistened sjxmges 
which were applied to the front and hind legs, which had previously 
been shaved. They tried to re-animate the paralyzed heart by various 
methods, but unsuccessfully. 

Corrado* applied continuous currents of high tension to dogs. The 
animals died immediately, even from very short contacts, and both 
heart and respiration seemed to l>e instantly paralyzed. 

(All the above observations are quoted more or less in extenso in 
Prevost and Battelli’s excellent monograph upon Death by Elect ricitv.) 

Battelli 1 has made the experimental study upon which most of our 
exact knowledge of the subject is based. The electrodes for application 
to the skin were made of copper or zinc, covered with moistened cotton. 

I he skin was shaved and the electrode bandaged in place. The mouth 
electrodes for dogs, consisted of two copper plates placed in the fold 
between the gums and the cheek. Rectal electrodes were made of brass. 

he source of current was the alternating electric-light circuit, the 
three-wire, system, with 240 volts difference in potential between the 
neutral wire and cither of the others. This current was modified bv a 

si 'ioryp 101 ‘ilwf CU MM transformer » giving voltages of 600, 1200, 1800, 

\ i i • 1 hese figures represent the effective voltage, which 

.. . ' ~ • ie niaxim um voltage, this formula being true of sinusoidal 
rhrvvu+oi p nera l* lo use * current of less than 120 volts, a spiral 
...... . ‘ t 1 H resb,tAnce OI 10 ohtns is introduced into the circuit, and 

!' urns ar< \ ejected with the electrodes. Electric measure- 
t i u . a 1 ri ‘ a ‘ during the experiment by means of the voltmeter, 
hrL/J UOt, “ r ’ °. r n,J V» n »I»winete r . and Kohlrausch’s telephonic 
w<u . u i n “ aMm * 1 le resistance of the body. Sometimes the rontact 
or millinr! ! 118 onc-tw ‘*ntieth of a .second, and then the amperemeter 

could W Would not register; but the strength of the current 

animar!< lx!<|y ^ rom Bie voltage and the electric resistance of the 

1 Vw York - November 10. 1SS9. 

* UrT., [h‘ , \T 1 T Ch | E W,nr . ,,J t t , 1S96. 

il* M ™ ,a “ Journal, January IS, 1S9S. 

. 'rchua* d l JiTtriciu- Dedicate, 1809. p. s’ N'u. 76. 

Journal «lc Physiol. ct tie PathoL Geu., 1899 
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MEDICAL ELECTRICITY AM) RoNTOEN HATH 


Destructive Electrolysis.—An electrolytic needle thrust into »n organ 
like the kidney, testis, or brain destroys the microscopic- structure of the 
organ. 

Pathologic Effect of Electricity Upon the Blood.--Under the; influence 
ol a powerful electric current Rollet has ohserved a dissolving out of 
the hemoglobin in the red blood-cclls, the blood becoming transparent 
and consisting of a dear red liquid in which are suspended colorless and 
perfectly transparent blood-cells. This has been questioned bv Herman 
and Cromer, anti must still be considered as unsettled. 

Accidents from Electric-lighting and Power Currents.— Fatal acci¬ 
dents have occurred with alternating currents of as low as 100 volts 
As to the amount of these currents passing through the body, abso¬ 
lute safety requires that it should not exeeed 25 ina • 30 mi is often 
dangerous, and 100 ma. is almost always fatal 

) re<istancc of , the buman body to the direct current is about 
50,000 ohms when a bare wire is touched by a finger-tin and 000 nhmo 
when a conductor is held in the hand. The saLc figu^ ax^l5oSo 
ohms and 200 ohms for the alternating current. * 

Rubber gloves are a most uncertain protection 1 
A case of accident from contact with a live wire is recorded bv 
7 J t Cobso “- 1 hc .patient was a boy twelve years old who took hold 
ot a bare wire earn ing a current of 0(300 volts and 90 amperes with his 

" ,'l 11 * hi« left foot touched ttrecompanim 

Wilt*. Sft thAt. t fiP piim>nT .1.. « « • • . _ ^ 


Ife”™ ” nd le * Iwl tu be aniputat^d^fifteen days S'twlue 

SSbJce^ndTo « ^cr.d 

from '« rryi . n * a curn '"' “ f four tin >« “ many volte, and 

electmc >rt> ." fi y p lnM *« ™»ny amperes, as are required fur the 

that in ti ° f ?r J m,ns jhs. There is this great difference, however 
‘ 1 ^ caso of t,ie criminal care is taken to make a large and perfect 

unnvT V UV T thc shavod Moistened skin trfifcf SStSTnS 
« -»i thc^ill^*** ° f the . niotallic conductors, while in this accidental 
oxi«bv 1 1 was ex P ased to tbe weather and its surface presumably 

SS; bo?^rd ndUCl ° r n Th f T a of contact wheST^re S 

W is still ^er . Simpl - V touchcd b > a boy’s 

sends through the complete thl } n tbc ^‘.amperes which it 

designed to supply cum-m * ° f COnt,ucUn S to which it is 

,,ra '»,**»»'^ 1 * 

charged with the 500 -volt tnd !•? Jum S P T^i " hlCh 5 * 5 * b<vonie 
ami as he hung then- un<«mJdi,,« ^ - 1 h “ hft PPcned m midair, 

of the hand. After a fcw^dnmJ K TS ^ <lce » ,,v int <> ,,a ‘ Palm 

ta , f ;;: ur ... «»~7 fcU in'to'r (~i 

^ N-. a. C-nbrei. Hygiene e. 

Buffalo Medical Journal. Jnnuary, 1007 . 
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nmn injured while working upon the charged wire in the slot of the 
turned trolley wire. There had been a blinding flash his hrm,i 
touchid the win-, and the skin of the hand and wrist was d».«sd £3 
blackened. 1 here was a marked reduct ion in motor power in th* L " 1 
and this took longer to cure than the bum. 1 tho han<1 ’ 

Burns m Electrotherapy. The burn which may be inflicted bv 
the flow of a current of 20 ma. for four seconds. as may happen if tZ 
strong a current » used m Fort’s method of linear electrolysis is 
tamly not due to the heating effect of the current. Experiments hv 
Lauret anil Bellocq 1 show that the elevation of temperature for tho 
enure surface of contact between the uninsulated part of the electrode 
and the flesh would be only about 2° F. This rise of temperature is 
not enough to redden the mucous membrane or to produce any uncom 
fortable sensation. - Ui ~ 

A similar state of things is found when one comes to measure the 
amount of an acid or base; set free at the surface of the skin bv el<£ 
t rolys® of the hquid which is used to moisten the electrotie. in one 
experiment by Lauret and Bellocq an electrode moistened with a 1 -1000 
solution of caustic potash produced a burning sensation upon the 
operators forearm which could hardly be borne with a current of 
2 ma. applied for two or three seconds. A calculation shows that only 
tvot milligram of potash was set free, not enough in an ordinary chemic 
manner to produce any perceptible effect upon the skin. The effect 
differs with the solutions employed and the exact arrangement. Some 
<>t t heir other experiments upon their own forearms were as follows* 

One electrode consists of a little glass cylinder, open top and bottom, 
which, when applied to the skin, can be filled with a liquid. The 
M»ttom is tunned by the patient’s skin, and a wire passes into the liquid 
t irough a cork at the top. Another electrode consists of a porous 
earthenware jar lull of liquid into which a wire dips and the bottom of 
t i • Sf sm,ts ® nou S h moisture to make a good contact with the skin, 
cli'ii Joig 1 t r ' nt ’ e ec trode is always a large flat, one covered with moist 

b irst Exjienmenl .—Large indifferent positive pole at upper part of 
arm. ^ egati\e carbon electrode of ordinary size covered with moist 
arnois. A current of 15 or 16 ma. was required to produce the 
r^rnmgjsensation described above. Reversing the current, 20 ma. were 

Second Experiment .—The glass cylinder full of tepid water was used 
<>r L. 1 '** ve electrode, and 10 ma. produced the same burning. 

t urd Experiment .*—The glass cylinder full of a tepid -j-^o solution 

. F lunr acl< l wa - s used as the active electrode, and the same burning 
required only 2 ma. 

„ O i/ t 0|,r ^ Experiment. —The glass cylinder full of T0 Vff solution of 
ll i' h potiish was used as the active electrode, and the same burning 
occurr.-<l with a current of 3 ma.. 

J 'f 1 /. 1 Experiment .—The same acidulated solution was placid in the 
porou.* jar and used as the active eleetriKle. A current of S nm. producid 
toe same burning sensation. 

In all the above cases a reversal of the polarity made scarcely any 
ailterence. 1 * J 

Burns from currents of elec t rot hcraneu tic strength are usually due 
to ionization. 

1 Annuls mcdico-chiruniicalvM .lu Centre, May 16, 1006. 
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EXAMPLES OF GALVANIC FARADIC, AND SINUSOIDAL 

ELECTROTHERAPY 

THERAPEUTIC EFFECTS OF GALV ANIC, FARADIC, AND SINUSOIDAL 

CURRENTS. 1 ^ 


r 


General stimulating. 


Galvanism. • 


Farad ism, 
galvano- 
f aradism. 


Excitomotor . 

Exciloscnsory . 

ExcUosecretory . 

Repulxiee, derivative, decem- 
gejftivr, and combating ir¬ 
ritation or fluxion. . 

Vasoconstrictive . 

V asodilative ( hypotensive ). . 

IlesoL'ing, nntiphlygistir and 
stimulating the absorption 
of inflammatory exudates. 

Sclerolytic . 


Lxcitonnlritirc and general 
or local tonic . 


{ 


| Cathodal closure. 

Alternating galvanic currents with or 
without condensers. 

Prolonged cathodal application (catclec- 
tro tonus). 

Successive discharges of the induced 
break current. 

Successive discharges of the primary cur¬ 
rent at the moment of opening of the 
circuit. 

Sinusoidal current. 

Short waves from a small condenser. 
Alternating galvanic currents with or without conden¬ 
sers. 

Cathodal closure. 

Faradi-m. especially with a short secondary winding 
(rhythmic or isolated waves, or sinusoidal). 

C lalvanofaradism. 

Same as for excitomotor, esjiecinllv faradism, with a long 
secondary winding and rapid interruption. 
Galvanism.) Applied to glands which arc sufficientlv 
raradism.. J accessible to receive a strong current, 
r aradism with long secondary winding and applied bv 
metal brush. 

Galvanofaradism applied bv metal brush. 

. Farad ism with short secondary winding. 

A secondary effect from vasoconstrictive applications, 
i* aradism with long secondaiy winding. 

Triple phase or sinusoidal currents In hvdro-electric 
bath. 

Rep ulsive and vasodilative applications. 

Heat applied in various ways. Compressed air-douche 
hcatetl by electricity. 

Galvanism. 

Galvanism with ionization — iontophoresis. 

General faradization. / Hydrofaradic or hydrosinus- 
1 oidal baths. 

Rhythmic general faradization. 

General galvanization. (Hvdrogalvanic baths.) 

CeDlru] KalvanizntioD. { 

Galvanization with frequent interruptions with or 
< without condensers. 

Galvanization of cervical sympathetic. 

Variations of an electromagnetic field. 

1 Modified from V irgilio Machado’s tabic, Les Application, etc., Lisbon 1912 
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Sedative or calmative, inhibi¬ 
tin', analgesic, nr anti- 
tpasmodtc . 


OALYANIC, Faradif, ANn tnnmaDU , ELrcTROIHBHART 4U 
Stimulating Ihr natural i 

%r:J. H€ ~ * * | - w** utt,. 

>« nwilvtuiir bail* (proloaged). 

Ilydn^iUviuiic cncmnU, etc. 

\i"« r 0 ?’ fl »nuii*ation with wet electrode# 

Monadic faradization (.Stas). 

^miiiioidal faradization 

?** i reviilaive application#. 

\ .irmtmni* of an dectromngnetie field. 

Douche of air heated by electricity. 

Ouinin. 

Iontophoresis. gj9 ui j in - 
.. . Radium, etc. 

Hama, . | %S£r d * 1 '**“ “ *" to *•**■» 

l Icduc currents (experimentally). 

I Anodal galvanism (by electrolysis), 
t Heat produced hv electric means. 

Prolonged apodal galvanism. 

Iontophoresis (copper, zinc, silver, etc.) by electrodes, 
wet with a solution of salts of these metals or by elec¬ 
trodes of the metals themselves. 

Electrochemical or electrolytic. 

Electrothermic A ocautcry. Douche of air 

l heated very hot by electricity. 


Coagulant. 

Antiseptic . 

Destructive of abnormal tis¬ 
sues . 


Xot included in this list, but considered in other sections of the book, 
are the stimulating effects of the static electricity, high-frequency cur¬ 
rents, electric light, and electric heat; also the exertomntor effects of static 
disruptive applications and static wave currents and undulatory dis¬ 
charges of high-frequency currents: also the excUosensitive effect of high- 
frequency sparks, which are preferable to static sparks for this pur¬ 
pose, and the diaphoretic effect of electric-light baths and dark heat 
baths (Dowsing method); the revulsive effects, etc., of static sparks, 
high-frequency currents, electric light, electric heat, diathermy by high- 
frequency currents; the vasoconstrictive effect of high-frequency reso¬ 
nator sparks and energetic effluviation by high-frequency or static 
electricity; the vasodilative and hypotensive effect of high-frequency cur¬ 
rents, and the electric arc bath and other luminous heat baths; the 
the resolving, etc., effect of static wave currents, high-frequency cur¬ 
rents from vacuum electrodes, electric heat and light locally and as a 
bath, diathermy by high-frequency currents, Rontgen rays: the sclero- 
lytic effect of electric light and diathermy by high-frequency currents; 
the excitonutrilive, etc., effect of convective and conductive static ap¬ 
plications, autocondensation and autoconduction by high-frequency 
currents, Tesla undulatory high-frequency currents, rhythmiceffluve with 
Tesla-Thomson high-frequency apparatus, general electric-light hath, 
inhalations of ionized air; also stimulating the means of defense by high- 
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MEPti'Al. El.ECTRUTTT AND RttNTGEN RATS 


effects from static baths; also coagulant effects from fulgurntion ; also anti¬ 
septic effects from light, ultraviolet rays, high-frequency effiuvc, static 
breeze; dcstrudue effects from clectrotnermy by the dc Forest cold 
cautery; diathermy and electrocoagulation, cauterizing arc of the 
Tcsla-Thomson high-frequency apparatus, high-frequency resonator 
spark (fulgumtion), and the destructive effect of concentrated light 
Rdntgen rays; also the modification of the blood by Kontgen rays, useful in 
leukemia, pscudolcukemia, etc. 


Excitomotor . 

EzcitoscnsHux and exetio- 
temorial. 

Exdtosccretory . 

Vasoconstrictive .. 

Vasodilativc . 

Revulsive, derivative, counter- 
irritant, and cvunhrflux- 
ionary. 

Sderolytic . 


GENERAL INDICATIONS FOR THE EFFECTS OF GALVANIC FVRADIG 
AND SINUSOIDAL CURRENTS l Machado s Table). ’ 

Curable cvntr.il paralyses. 

Curable peripheral paralyses ami parrses. 

Atony or myasthenia of striped and unstriped miMfe. 
Curable central paralyses of sensation and hypcrcs^ 
thesia and anesthesia. 

Curable jKripheral paralyses of sensation and hyper¬ 
esthesia and anesthesia. 

Lacteal, seminal, etc., hyixiseeretian. 

Erythema, pruritus, etc. 

Especially in cases of high arterial tension. 
Inflammations in the stage of resolution. 

Arthritis, especially blennorrhagie, metritis. Muco- 
membraiious colitis, myelitis, neuritis, phlebitis, etc. 
Rheumatism, edema, hydrarthrosis, sprains. 

Fibrinous anchylosis, pleuritic adhesions, etc. 
Bradytrophia, especially orthritism, showing itself as 
gout, diabetes, obesity, etc. 

Neurasthenia with depressed nutrition. 

Convalescentv from prolonged illness, esfieciallv if in¬ 
fective. 

Varicose ulcers, muscular atrophies, trophoneuroses of 
the akin. 

Sydenham's chorea. 

Hysteria of hyperexritable type. 

Neuralgias produced by curable lesions. 

Neuralgias of a toxic infection of dyscnisic origin. 
Hypersthenic dyspepsia, gastralgia with hyperchlorhv- 
dria, lumbago. 

Contractures and cramps in certain neuroses. 

Intestinal spasm in entoruneuroses, etc. 

Aneurysm. 

Angioma. 

Nevus. 

Tuberculosis of a slow type. 

Arthritic toxemia. 

Infection and auto-intoxication. 

Various dermatoses. 


Eicitomdritipe and tonic... 

Sedative in general . 

A naigesic . 

Antispasmodic . ... | 

Coagulant of the blood . 

Stimulating the natural 
means of defense of the or¬ 
ganism. 

Antiseptic or germicide ... 


Destructive of abnormal tis¬ 
sues. 

Atrophic . 


Wounds, ulcerations, etc. 
Traumatic gangrene. 

Diabetic gangrene. 

Lupus, etc. 

Adenitis. 

Glandular tumors. > 

Fibromata and other neoplasms. ) 


| Rontgcn rays chiefly 
indicated. 


Gonorrheal Rheumatism and Galvanic Currents.—Billinkin' cum! a 
case of blcimorrhngic arthritis of the wrist by heavy galvanic currents. 

* Bulletin officio! dc lu Soci£t£ Franvaise d'6lectrotherapie, June, 1005. 
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and sinuhoidal 

al, ki,K( rn< >thkhapt 

Tt«o 0As,> wns n t a most acute stage lho 
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tive electrode on the doreum and a large negative electrode on the sole 
of the foot. _ A five-minute application of sinusoidal currents of a 
strength of 15 ina. is a desirable termination to the treatment. Billin- 
kin 1 reports the cure of such an attack in two treatments. 

A current of 50 to 80 ma. from two large electrodes applied to the 
knee in a ease of acute rheumatism of that joint effected a cure in three 
or four flays. 

Electromechanotherapy (p. 408) is of value in some cases of chronic 
articular rheumatism, because of the increased respiratory exchanges 
produced by electric exercise.* 

Faradic Currents in Hydrarthrosis of the Knee.— Planet s 
method is to stimulate all the different muscles of the thigh in succession, 
keeping one electrode at the upper and outer part of the thigh, and 
applying the other to the different motor points in succession for twenty 
seconds. This part of the treatment is very painful. The electrodes 
are then applied at either side of the patella for five minutes. 1 he 
claim is made that a cure is effected in a few days without immobilisa¬ 
tion, and that there is immediate benefit. Ifie objection is p • 

Danper of Galvanic Currents in Tubercular Arthritis, -the 
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ELECTHOTHEKAI’LITIC INDICATIONS IN SKIN 
(Yirgilio Machado's Cliis-ifientinii.) 


DISEASES. 


Disinfectant. 


Electrolytic. 


Elcctrothermic < 


Electro phototherapy. 


Atrophic or j 
Destructive. • 


Stimulating. . ... Falling of t ho hair, alopecia, atonic ulcers, scleroderma. 

f Pnirigmous dermatoses (lichen, prurigo, eczema, herpes 

. \ looter. 

Y oMKonrtnctivc .. Erythemata. 

Resolving amt stimula- j 

ting the ahsorfition of - Edemata following contusions. 
exudates ( 

nnrl 1 Dermatoses due to general nutritive disturbance. 

Tome and tro phic .{ L(K51 ]i Z< h1 trophoneurotic dermatoses. 

Septic wounds, ulcers 

Elephantiasis, certain varieties of eczema, rnevi, 
angiomata. hypertrichosis, alopecia areata, sclero¬ 
derma, acne. 

Galvanocautcry. | Lupus, certain varieties of 

High-frequency sparks. I cpitheliomata, phagede- 
>Static sparks. j me ulcers, Kontgen-ray 

l ulcers. 1 

Compromised air heated by electricity, Ulcers. 

f Lupus, especially vulgaris or tubercular, certain 
^ cpitheliomata; many superficial skin diseases. 
Epitheliomata. especially superficial, sarcoma, 
rodent ulcer, lupus, 1 elephantiasis, mycosis 
fungoides. Kerion cebi, acne rosacea, acne 
vulgaris, acne keloid, sycosis frambesifonnis, 
Tinea favosa, onychomycosis favosa, trieho- 
phvtina, lichen simplex, lichen ruber, and 
acuminatus. Sycosis, furunculosis nucha?, 
microsporia, hypertrichosis, chronic eczema, 
seborrheic eczema, alopecia areata, nevus vas¬ 
cularis planus. Ichthyosis, pemphigus vege¬ 
tans. psoriasis, neurodermatoses, scleroderma, 
pruritus, herpes zoster, herpes tonsurans, 
prurigo, trichorrhexis nodosa, scrofuloderma, 
hyperidrosis, verruca, verruca necrogenica 
(cutaneous tuberculosis). 

Ulcerations (sat icy lie or zinc iontophoresis). 

Secondary infectious from eczema and other secreting der¬ 
matoses. 

Epithelioma, acne, furuncle, fistula, carbuncle (zinc ionto¬ 
phoresis; anode of amalgamated zinc ‘‘requires a general 
anesthetic and has no advantage over z-rav”). 

A lop rein areata (zinc or copper iontophoresis). 

Falling of hair, sycosis, tinea. fistuLe, verruca (copper or 
_ magnesium iontophoresis). 

Nevus, small epithelioma, lupus, leukoplnsia, acne rosacea. 

Keratosis, acne, eczema of a lichen type. 

Keloid, psoriasis, verruca. 


Rontgenotherapy . < 


Iontophoresis. 


Radium therapy. 


Electricity in Skin Diseases.—Effluves from static or high-tension 
high-frequency apparatus are excellent for erysipelas and suppurating 
wounds and eechvmoses and contusions. 

Scleroderma may be treated by central galvanization, and its local¬ 
ized forms, like morphea and Dupuytrcn’s contraction, by local galvanic 
currents. For scleroderma circumscripta, two electrodes are at opposite 

1 Machado says to “excise as early as possible; apply a plaster of fihrolysin to 
the indurated nodules, and that some radiologists have been cured by fulguration.” 
Prevention is imperative (S. T.). 

* “In lupus and other skin diseases, phototherapy is often associated with the 
r-rays, and both are sometimes* aided by sensibilization of the skin with eoain or 
fluorescin. 
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sides of the a reft and a current of 8 nin. U npplied for twenty-five 

n '7£>;.f c pruriginow eczema has been successfully treated by central 
galvanisation, and so has herpes tester. The same method of treat- 
iiicnt of the spinal cord by cither galvanic or fnrndic currents has given 
successful results in vitiligo, ichthyosis, ecthyma, pemphigus, cutaneous 
n „„ n r, nc vruriao, eczema, urticaria, and lichen, all these diseases being 
nossiblv of nervous origin. Hydro-electric baths are excellent in nil 
these cases. The galvanic current locally relieves the itching of lichen 

Perforating ulcer of the foot has been cured by faradization of the 
posterior tibia! nerve, high-frequency currents (p. 563) also being useful, 
•md crythromelalgia and symmetric gangrene have been successfully 
treated by the local application of galvanic currents. 

Electrolysis in its applications to cutaneous lesions is referred to 
elsewhere (p- 409). 

The resolving effect of the galvanic current makes heavy currents 
of thus kind valuable in keloid, mycosis fungoides, elephantiasis, and in 
cicatrices following burns. 

Alopecia is treated by faradization of the scalp, lhe author has 
had excellent results from the application of sponge electrodes, hut has 
less confidence in the application of electric brushes and combs. The 
latter have their use, but it seems as if the combing and brushing could 
be better done separately from the application of the elfectric currents, 
and as if a sufficient strength of the latter to do much good is disa¬ 
greeable or painful if applied by brushes or combs. 

Static electricity is valuable in skin diseases, especially on account 
of the anesthetic effect of the static breeze or effluve upon such lesions 
as pruritus, eczema, and lichen. The general effect of a static bath is 
also excellent in these cases. The same eliluves are valuable in frost¬ 
bite, radiodermatitis, psoriasis, impetigo, acne, lupus rrythcmatodcs, and 
furunculosis. 

Static sparks give good results in keloid and other localized sclero¬ 
derma and morphea. 

Static baths and effluves and sparks have been recommended for 
alopecia, but the author's experience with static electricity has led 
him to regard it as an application which is rather apt to cause the hair 
to fall out. The number of patients who have complained of this 
symptom in the course of a series of treatments by the static bath with 
an effluve applied over the head makes it seem as if it were not a mere 
coincidence. A number of static sparks applied to the scalp seem a 
better method for treating alopecia than several minutes' application 
of the static breeze. 

\ aricose ulcers and sluggish wounds may l>e stimulated by the 
application of static sparks, and the wound left after curettage mr 
lupus may receive static sparks as a germicide. 

Pruritus Vulva. —The best methods of treatment are by the x-ray 
and radium. Other valuable methods are the incandescent electric-light 
and the static breeze. 

High-frequency Currents in Skin Diseases. —This is described on 
page 600. 

Herpes Zoster—Treatment by Galvanic Currents at an Parly Stage .— 
At an acute stage treatment may be applied bv a positive electrode 
27 
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measuring 9 by 13 cm., applied along the spine at the level of the cmer 
genre of the nerve-roots, and by a negative electrode covering all the 
vesicles. A current of 6 to 8 ma. is applied for twenty-live or thirty 
minutes every other day. The disease is sometimes cured in forty-eight 
hours, and without leaving any subsequent neuralgia. 

A ruse of herpes zoster occurring during a course of treatments by 
high-frequency currents was cured by Petit 1 by the application of heavy 
galvanic currents. A positive electrode measuring 15 by 16 cm. cov¬ 
ered the posterior roots of the nerves in question, while a negative 
electrode of the same size covered the side of the chest and the three 
groups of vesicles. A current of from 60 to 70 ma. was gradually turned 
on. allowed to How for ten or thirteen minutes, and gradually turned 
ofT. There was some relief from pain immediately, and a cure was 
effected by eight daily treatments. 

Furuncles and Anthrax Treated by Galvanic Currents. —Negative 
galvanopunct mv with a current of 5 or 10 ma. for five minutes is effect ive 
It usually requires the use of ethyl ohlorid for anesthesia. If a zinc 
needle is used, the positive wire should be connected with it to secure 
the benefit of zinc ionization. 

X-ray in Skin Diseases. I his is of the greatest importance, and is 
referred to on p. 600. 

Phototherapy, including treatment by the ultraviolet rays, is in¬ 
valuable. 

Obesity .—Rapidly Interrupted Galvanic Currents.— These currents 
hate a powerful effect in slowing the development of growing and caus¬ 
ing emaciation m adult animals. It may be that they will be found 
useful m the treatment of obesity. 

Simultaneous Faradization and Vibration in Obesity— One electrode 
is stationary upon some indifferent part of the body. The other wire 
from the faradic coil passes to the metal hall used as the vil>rator. and 
the latter is covered with damp cloth. The current should be strong 
enough to tetamze the muscles. The coil has coarse wire. 

BergemU s Treatment of Obesity.*—A faradic coil, with a ratio of 
a H>ut 1 in the primary to about 3 in the secondary, is used, and the 
pnmary current is considerable, say 2* amperes of 24 volts. The rate 
of interruption is about 30 per second. This current is rhythmically 
applied 100 times a minute by means of a metronome and after half the 
une it ls turned off and reversed. Three electrodes pass from one pole 
to the back and the undersurfaces of the thighs. From the other pole 
re-* pass to a number of rheostats, and through them to different large 
semicylindnc electrodes back of the calves, front of the thighs, abdomen, 
an< arms (twelve in all). These are held in place by rubber bracelets or 
-V sand-hags all the way up to a total weight of 200 pounds. The cur¬ 
rent d ensit y is only .01 ma. j>er square centimeter. A hot wire mil- 
lHinperemeter shows a total current of 25 to 30 ma. for an ordinary 
man, some fat and muscular women requiring 70 or 80 ma. Treatments 
last from twenty to forty-five minutes daily. Damp towels cover the 
electrodes and the patient has on a light dressing-gown. The best and 
m<)>t permanent rate of reduction is 2$ or 3$ pounds a week. 

( ejihalic Electrization with Heavy Galvanic Currents in Obesity. — 
Ins application has been found to produce a lews of weight, which is 

‘ Annslrr. d’clrctrobiolngie, April, 1908. 

• Klrctrodtrrapriitics for Practitioner, Francis Howard Humphru. Fa*u<Jou; 
Lonjcmnn*, Green A Co., 1913, p. 107. 
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so great as to make it a successful means for treating obesity, and to 
make it undesirable in cases of malnutrition, debility, or cachexia. 
The current must be applied in such a way as to avoid shocks or 
burns. 

Raynaud’s Disease.— Treatment by Galvanic Current*. _This is 

often successful, and consists in daily applications of half an hour's 
duration, and with a current of 10 to 20 ma. The positive plate elec¬ 
trode is placet! at the nucha, and the limbs affected by the local asphyxia 
arc placed in a negative bath. 

Faradization in Chloroform Syncope.—A classic method has been 
the stimulat ion of t he phrenic nerve in the neck, the other electrode being 
applied in the region of the diaphragm. The respiratory movements 
thus provoked are unilateral, and special electrodes are required for the 
nerve. 

The method introduced by Villett 1 is a bilateral rhythmic stimulation 
of the pectoral muscles. The patient’s arms are held behind his head, 
and the two electrodes are applied at the outer thin! of the two pectorai 
muscles. A deep inspiration is produced. On removing one of the 
electrodes expiration ensues, which may be assisted by pressure upon 
the sides of the chest. The stimulation is applied fifteen or twenty times 
during the first half-minute; later the stimulation is made at such times 
as to amplify the spontaneous movements of respiration. 

Electricity in Incontinence of Urine.—Steavenson’s method is to 
apply a constant current of 10 or 12 ma., with the anode at the perineum 
and the cathode in the lumbar region. 

Guyon’s method is to apply a faradic current by means of an elec¬ 
trode introduced so as to reach the sphincter vesica?, the other elec¬ 
trode being at an indifferent region. 

Bordicr’s method is to apply static induced currents by means 
of Guyon’s sound. The patient is not insulated. The sound is intro¬ 
duced and connected with the external armature of one of the Leyden 
jars, and a series of short sparks is allowed to pass between the prime 
conductors of the static machine. Each shock is accompanied by a 
contraction of the sphincter. Treatments last five minutes and arc not 
painful. Two applications a day arc best at first; later, one applica¬ 
tion a day. 

Marques? uses a little different method. lie applies a cylindric 
negative electrode covered with wet cotton to the vulva and the urethral 
orifice in girls, or to the perineum in boys, while the jxisitivc electrode is 
applied oyer the hypogastrium. A constant current of 10 ma. is applied 
for ten minutes, and this is followed by two or three minutes' application 
of the same strength of current interrupted sixty times a minute by the 
metronome (the rhythmic rheotomc used by the author, p. 474, is a 
simple device). 

Isolated Induction Shock a for Incontinence of i'rinc. —Rockwell* 
believes that better results are obtained with these than with galvanic 
eurrents. One electrode is placed upon the abdomen or sacrum; the 
ether is applied to the perineum in very young children, but better 
r<‘suits are obtained when an olivary elect rode can be introduced into the 
urethra and the current applied to the external sphincter. ^Separate 

1 I'mw mod , Septrmlx»r 13. 1906. 

* Arch. dVIwt. med., September 26, 1906. 

* Medical News, December 9, 1906. 
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shocks from a fa radio roil with coarse wire and a strong enough current 
to produce strong muscular contractions are applied at the rate of one to 
five per second. Daily applications of about five minutes are made at 
first, but later they need not he so frequent. 

Spasm of the External Sphincter oj the l. rrthra. —This may be treated 
bv a rectal electrode, using a faradic current with very slow interrup¬ 
tions. coarse wire, and a very weak current; or the positive galvanic 
current or high-frequency currents. Static electricity Is useful in neur¬ 
asthenic. cases. 

Spasmodic Stricture of the Esophagus.- lhts condition ls treated 
by faradization applied by means of an esophageal electrode, ami one at 
some indifferent place. A series of currents may be applied to pro¬ 
duce motions of deglutition, and in this way to relax spasm. A coarse 
wire coil and slow interruptions are used with a moderate strength of 
current. 

Percutaneous Electrization in Gastric Diseases.—A considerable 
number of observers doubt the efficiency of intragastric electrization, 
and it is certainly difficult to apply, as well as disagreeable to the patient. 
By percutaneous electrization is meant the influence upon the stomach 
from electric applications made to the skin over that organ. 

Secretory functions arc best influenced by faradization. One elec¬ 
trode is stabile at some indifferent point, and the other is labile over 
the gastric area. A fine wire coil and rapid interruptions are used with 
the strength of current which proves most agreeable to the individual 
patient. 

Motor functions are influenced by galvanofaradization. and the best 
way of applying it is by means of the rhythmic rheostat and pole changer 
described on p. 470. Quite large electrodes are used. One covers the 
gastric area, and the other is between the shoulder-blades. A galvanic 
current gradually begins to flow in one direction, and attains a strength 
of 20 ma., and then gradually diminishes to zero, and gradually attains 
a strength of 20 ma. in the opposite direction. The same changes take 
place in the faradic current, but the change in strength is more important 
than the change in polarity. The faradic coil should have coarse wire 
and slow vibrations, and the strength of the current should be such as 
to cause marked contraction of the abdominal muscles at the height of 
each wave of current. The oscillations of the current take place at the 
rate of from twenty to sixty a minute, depending upon the sensations of 
the patient. 

Motor functions are also favorably influenced by the static in¬ 
duced current. The external armature of the Leyden jar at the posi¬ 
tive pole is grounded, while the other is connected with a metallic 
electrode applied to the skin of the epigastric region. The patient is 
not insulated. The spark rods of the static machine are from 2 to 6 
inches apart, ami the machine is regulated to produce seven or eight 
sparks a second. Bordier makes the application to three principal points: 
(1) in the median line, a little above the umbilicus; (2) a couple of inches 
to the left of the median lino and a little above the level of the umbilicus; 
(3) a little above the left anterior superior spine of the ilium. Strong 
visible contractions occur, and the patient feels a shock at each spark 
iH'twecn the discharging rods of the static machine. The treatment 
lasts fifteen or twenty minutes, ami is given every day or every other 
day. Dilatation of the stomach is cured in six weeks or so. 



0 ALVA NIC, FAKADIC, AND SINUSOIDAL ELECTHOTIIRKAPY 421 

Smsort/ functions of the stomach arc favorably influenced l»v gal¬ 
vanic currents, and surprisingly heavy currents, HH) or 200 nia' have 
been recommended by some authors. 1 Much weaker currents should 
generally be employed. 

The Influence of Intragastric Electrization. —Freund* has made a 
series of observations from which he concludes that no specific secretion 
is excited, but thnt a thin, more or less acid mucous secretion takes 
place. 

Atonic Dyspepsia. This may be treated by inti agastric rhythmic 
galvanic currents or galvanofaradization. 

Galvanic Currents Applied to the Pneumogastric Nerve in 
Stomach Troubles. An electrode may be applied over each pneumo¬ 
gastric nerve at the base of the neck, and a current of 5 or 10 ma. is 
applied for five minutes, with occasional reversals. This may cause the 
disappearance of nausea, vomiting, and regurgitations in cases of dys¬ 
pepsia, with symptoms suggestive of cancer. 

Electricity for Habitual Constipation and Membranous Colitis. 
—Slight cases yield to the static bath, static breeze, or static sparks 
in the iliac fossa?. The sparks are for the atonic, the breeze for the 
spasmodic, variety. 

Grave cases of atonic constipation may be treated by faradiza¬ 
tion. rhythmically reversed galvanic currents, or the Morton wave cur¬ 
rent. These may be applied to the skin or to the skin and intest be. 

Grave eases of spasmodic constipation and enterocolitis are greatly 
benefited by faradogalvanization. The galvanic current is about 100 
ma.. and is not interrupted or increased, the faradic current being a 
mild one from a coil of fine wire. One very large electrode is over the 
abdomen, and another is over the back. 

Diarrhea yields to applications of glass vacuum electrodes from 
the Oudin resonator applied over the surface of the abdomen. 

Faradization is also excellent; a very large electrode covers the 
abdomen, and another the lumbar region. The current is from the 
coil with large wire, and the interrupter is arranged to cause a rapid 
trembling of the abdominal muscles, not a tetanic contraction. 

A case of severe chronic colitis and dysentery successfully treat oil by 
the x-ray and high-frequency currents from vacuum electrodes is de¬ 
scribed on p. 590. . . 

Electric Intestinal Douches. —The stronger currents are useful in in¬ 
testinal obstruction and occlusion and in lend colic. They are regarded 
as an emergency treatment, intended to provoke a movement of the 
bowels at any cost. They are not suitable for repeated application 
because they would produce spasmodic constipation. 

A suitable instrument is a soft-rubber rectal tube, which covers 
the electrode and also transmits the liquid. No part of the metal 
comes in contact with the flesh. Freni 1 to 1A pints of salt 
is introduced. An electrode measuring about 5 by 6 inches is placed 
over the abdomen, anil a constant current of about SO or n,a - 
gradually turned on. Then the current is suddenly reversed, and 
allowed to flow in the opposite direction for one or two minutes, 
reversals and periods of constant flow are kept up for twenty or thirn 
minutes. The patient may then try to have a movement. This ma) 

1 Rahinoviei. TW^o ilt 1 Paris. 1907. 

* Arrh. t. Pathol, u. Physio!., May. 1905. 





422 


MRDICAL KLKCTRIC1TY AND RONTOKN HAYS 

tnko place at once, but the effect is sometimes delayed for -evernl 

h< U Torpor recti, a condition of chronic constipation with feces always 
present in the rectum, but failing to stimulate evacuation is suecos-fully 
treated by electric douches with the external electrode sometimes over 
the sigmoid flexure and sometimes over the cecum. I'he current flows 
in the same direction for ten minutes In-fore l>cing gradually reversed. 

The Apostoli Method for Uterine Fibromyoma.—The author 
of the method called it electrochemic cauterization of the mucous 
membrane, and the results he obtained were the production of a new 
and healthy mucous membrane, with a greatly reduced tendency to 
hemorrhage and often a reduction in the size of the fibroid tumor. He 
gave the present writer an opportunity to examine some of his cases in 
Paris in 1S91. The tumors had become much smaller, and there was a 
symptomatic cure. Complete disappearance of uterine fibromyomata 
under this treatment occurs in only about 10 per ceut. of the cases 
treated. 

A galvanic current of 60 or 70 rna. is usually employed, but in 
certain oases as weak its 20 or 30 ma. or as strong a current as 100 ma. 
or more is used. The active positive electrode has a platinum or carbon 
olivary tip and an insulated stem. It is applied successively to ail pans 
of the mucous membrane of the body of the uterus, but the internal os, 
the cervix, and the external os are protected to avoid the risk of cica¬ 
tricial contraction. The indifferent negative electrode is usually a large 
clay or kaolin electrode placed over the abdomen. The application lasts 
about five minutes. Besides the electrolysis of the mucous membrane 
there is a trophic effect upon the tumor tending to cause a return to 
normal conditions. The latter effect is best obtained in intramural 
and submucous fibromyomata. Subperitoneal tumors are often very 
little affected by the current from an intra-utcrine electrode. Galvano- 
puncture is suitable for some of these which are suprapubic or which can 
be reached through Douglas's cul-de-sac. (’arc is taken in each case to 
avoid coils of intestine and to apply the current exclusively in the sub¬ 
stance of the uterus. The needles are to be insulated where they pierce 
the vagina or skin and the parietal and visceral peritoneum. 

The Final Results of the Electric. Treatment of 1’ferine Fibroma .— 
Massey* has traced the results for three years after treatment in 101 
cases, among them were 18 cases in which the tumor had disappeared ; 
26 cases were failures. 

Interstitial hemorrhagic fibroids are the most favorable, and the 
submucous variety also yields good results. The subserous variety, 
especially if p«*dunculatcd, are less certain. Fibroids complicated by 
pyosalpinx and other suppurative or inflammatory conditions are not 
entirely safe to treat in this way. 

Electricity in Sterility Due to Atrophy or Imperfect Develop¬ 
ment of the Uterus.—Rhythmic undulatorv galvanic currents with 
alternations, applied from an abdominal electrode and a vaginal or an 
imra-uterine electrode, and a maximum st rength of 15 ma.. are excellent. 

'1 he author has had sucress also with high-frequency currents applied 
from a vaginal vacuum elect rode with a double stem, which insulated 
all but the portion in contact with the cervix and Douclas's cul- 
de-sac. 

* Jour. Amor. Mod. Amoc., May 21, 1901. 
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Dc Watteville or Faradogalvanic Currents for Menorrhagia and 

Enterocolitis.—A jxisitive electrode is placed over the lutnhur region, 
nnd a large negative one over the abdomen. The galvanic rheostat 
indicates 100 ma. t and the faradie current is from a coil of fine wire. 
The application lasts about ten minutes. 

Electric Treatment of Asthma. The positive electrode is the 
active one. and measures 2* inches in diameter. It is placed first on one 
side of the neck and then on the other; then at the side of the trachea, 
and then at the lower attachment of the stemomastoid. It is moist¬ 
ened with plain warm water. The negative electrode is a larger one. 
and is placed either at the nape of the neck or, in a case of tuberculous 
pseudo-asthma, it may he placed over the upper part of the lung in 
front of the chest. The strength of the current is from 10 to 15 ma., 
and may he rhythmically changed from zero up to this strength. This 
oscillation should take from five to six seconds. The treatments last 
from ten to fifteen minutes, and may be applied two or three times a 


week. 

Expectorant Effect of Galvanic Currents.—The negative elec¬ 
trode is placed at the back of the neck, and the positive first on one side 
and then on the other, at the border of the scaleni; or the positive 
wire may be branched and lead to an electrode on each sale of the neck. 
The current is to be 2 or 3 ma. with one anode, or 4 or 5 ma. with a double 
anode, and is to be a constant current for about three minutes. 

Stembo 1 has found that this application will provoke cough and 
profuse expectoration where medicines fail. He has used it success! ully 
in bronchitis and bronchopneumonia. 

Ear Diseases .—Stimulation of the Facial Serve in the External 
Auditory Canal for Dry Otitis Media .—Rhythmic faradization strong 
enough to cause contraction of all the facial muscles is supposed to 
exercise the muscle of the atrium, and consequently prevent ankylosis 
of the articulations of the ossicles. According to Bergome and Roques, 
this treatment often improves the hearing. 

Rhythmic galvanization acts in the same way. . 

Simple Galvanic Currents in Ear Disease *.-The negative c ectrode 
is an olive electrode with a flexible insulated stem, it is paxse< g 

an Eustachian catheter into the middle ear. The positive electrode■ i> 
applied at any indifferent place, such as the hand. A curreni 
2 to 6 ma. is applied for five or ten minutes. It should be turned on w 
off gradually. Tubotympanitis at all stages and hyperp^astw ^tw, 
deafness, and roaring in the ears are greatb bent filed- -rj, 0 

lias some effect upon the auditory nerve and the cerebral centers 1 ne 
occurrence of too much vertigo would be an indication o 

the strength of current. _ . , _strode 

Galvanofaradization in Lumbar Sprains. A nc P- , 
measuring 3 by 5 inches is applied to the muscles o 
and a similar one to the insertion of the glutei. with fine 

The galvanic current is 10 or 12 ma., and the f:tr:u 

Wi, E&wfrtimul»tion of the abdomen is ueeful in the treatment of 
arterial hypertension.* 


* Thrrapt** d«r tWM- 

•Arch. d'rlcctricile medical*, Aunusl U>, 1W6. Mrd. As»c.. 

• Douomt, Acad. d« Sckmow. Fans, Augiwt, 1012. Jour. Arncr. 

September U, 1012, p. S90. 
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Sinusoidal Currents for Dyspepsia. Two wot electrode-. fi by * 

inches, an' fastened at cither side of the umbilicus and the sinusoidal 
current (p. 42ti) is applied for fifteen or twenty minutes. 

HYDRO-ELECTRIC BATHS 

A. Baths which simply form the electroties, as in the four-cell bath, 
require only a word at this place. The liquid may be a very weak 
solution of sodium cldorid with a small amount of glycerin added to 
prevent irritation of the skin at the surface of the liquid. If no such 
precaution is taken, a ring of redness is produced around the limb, 
at the junction of air and liquid. It is apparently due to oxidation. 
Wearing a stocking or a gauze bandage extending an inch or two above 
and below the level of the liquid will also prevent this irritation. Baths 
like these are employed principally as a very convenient means of 
supplying a perfect contact over a large area for the transmission of 
rather heavy currents, but not, as a rule, for the heaviest currents. 

B. Single large baths (Fig. 282) in which both the electrodes dip into 
the liquid and in which the patient’s body is immersed, cause the trans¬ 
mission of a part of the current through the patient, while about twice 
as large a part passes through the liquid from one pole to the other. 
The liquid may be plain warm water. The addition of a little sodium 
chlorid or sodium bicarbonate, or any other medicinal substance, in¬ 
creases the conductivity of the liquid and reduces the proportion of 
the current which passes through the patient. The electrodes had better 
be flat pieces of copper or carbon enclosed in a lattice work of china to 
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Hr. 282 .—Rvdro-electric bath. 


prevent contact with the patient. The tub may be made of wood, glass, 
or porcelain, an ordinary metal-lintel tub being unsuitable. There 
should be no metal outlet pipe connected with the ground—it should 
open in the air. The inlet pipes should not dip into the liquid. It 
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should l>o possible to place the different protected electrodes close to the 
nucha, one or both shoulders, one or both hips, one or l>oth knees, or the 
feet. Several electrodes of different sizes and shapes will bo found useful. 

The 1 wth-tub may be marie of perfectly enameled iron. There must 
lie no bare spots of metal exposed to contact with the liquid: practically 
all the current would travel through the metal instead of the patient. 

A wooden or enameled iron bath-tub has one advantage over stone or 
porcelain. The latter feels stone-cold to the patient wherever his flesh 
touches it, while the two former assume the temperature of the water. 

A General Bath Divided by a Diaphragm (Fig. 283).—This is an 
expedient which is not apt to give much satisfaction. The idea is to 
have two portions of liquid separated by a partition with a hole through 
which the patient’s body passes, but around which the partition is 
hermetically sealed. Electrodes dip into the two portions of liquid, 
and the entire strength of the current is supposed to pass through the 
patient’s body. 

It is sometimes desirable for the patient to hold one electrode, which 
may be a metal handle, laid across the bath-tub, and upon which his 
hands may rest. The other electrode, which may be single or multiple, 



Fijt. 2S3.—Tub for electrotherapeutic bath. 


dips into the water. It may be placed near any part which it is desired 
especially to affect. 

The switch-board for electric-bath currents should be so constructed 
that placing metal plugs in different holes will connect the cathode 
with any or all of the different electrodes, and the same way for the 
anode. For instance, the negative wire may be connected with the 
electrodes near both hips, and the positive wire with the bar electrode, 
on which both hands rest, or the negative wire may be connected with 
a single large electrode near the feet, and the positive with one near 
the shoulders. 

A shovel electrode with an insulated handle is useful for localizing 
1 uc current (Fig. 2iA). It is connected with one pole of the battery and 



•an lie held in the water close to any part of the body, while the other 
’ ' in some other part of the water. _ 
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A inilliamperemeter is required to measure currents up to 300 mn. 
for most ordinary purposes; nnd up <<> 2 amfX'rvs in n bipolar lath of 
tan-bark solution and other medicinal solutions. The electric resistance 
of these solutions is so small that a much larger fraction of the current 
trill pass through the liquid, and a stronger total current is required 
in orxlcr to transmit the usual amount through the body of the patient. 
This does not apply, however, when the patient holds one electrode 
which is out of the bath-tub. Then all the current indicated by the 
inilliampcrcmctcr traverses the patient's body. 

Faradic or Induced Currents for Electric Baths.—The ordinary 
faradic coil has too great resistance for this work, owing to the thousands 
of turns of fine wire through which the secondary current must pass. 
The necessary apparatus consists of a primary coil of coarse wire, with 
a vibrating or a pendulum interrupter. The discharge which is sent 
through the bath is of the same extra current that is utilized for light¬ 
ing gas-jets by electricity. This is a current of self-induction in the 
primary coil. There is no secondary coil. A battery of three or four 
wet or dry cells is sufficient for this purpose, or a suitable strength of 
current may be derived from the direct electric-light circuit. The ad¬ 
justment of the induced current is twofold: regulation of the number 
of turns utilized in the primary coil, and regulation of the position of the 
iron core. Drawing the latter out of the primary coil makes the induced 
current weaker, and alters its character, making it less harsh, just as in 
the case of a faradic coil. 

Intermittent Claudication.—A case of this disease without any per¬ 
ceptible femoral pulse and long inability to walk was cured by W. 
Kuhn. 1 The faradic current was applied to 1 n>t h legs by a four-cell hath. 

Currents Employed in General Hydro-electrotherapy.—Galvanic 
and faradic currents are largely employed. 



Fin. 2S5.—Undulatory currents. 



' Zrolralblatt f. ChirurKic, April 28, 1013. 
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a contact lv»ck and forth along the drum. When the contact '»« nt one 
extremity of the drum the hxi.l maximum current flows in one dir^tiTn 
As the contji< moxes along the drum the strength of the current gmdu 
ally diminishes and at the middle point is of zero strength aSul 
vornl that point the current begins to flow in the opposite direction and 
gradually attains the fixed maximum strength. A complete cycle would 
mean the time elating between the maximum flow in one direction 
and the next maximum flow in the same direction. For many 
the author sets the maximum current at 15 or 20 or, possibly 25 Lilli, 
amperes, and each complete cycle occupied about five seconds The 
CU !™[' S «PP l,ed wet electrodes, usually by means of a four, 

cell bath, for ten or fifteen minutes. This may be called a slow sinus¬ 
oidal current. 

The McIntosh pdysrne generator, also in use in the author's office em¬ 
ploys power derived from the electrie-light current. Either alternating 
or direct current is employed to run a small dynamo generating an alter 




lig- 286 .—Polyainc generator for sinusoidal, galvanic, and other currents. 

nating current of the sinusoidal type with a periodicity of from 12 to 
i cycles a minute. The polysine generator also delivers different 
Other types of current, including the direct galvanic current. 

The author finds the slow sinusoidal current preferable for a local 
effect upon muscles and nerves in paralysis, spastic conditions, and 
neuritis. 

I he rapid sinusoidal current is an exceedingly valuable therapeutic 
•‘gf nt in heart disease, for which it is usually applied as a hydro-electric 
/uth. Either a full hath or a four-cell bath may be employed accord¬ 
ing to whether or not the general effect of the full hot-water bath with 
or without carlxmic aeid gas is desirable. The benefit in heart disease 
>' demonstrable not only in relief from oppression, but also in more 
n.iMirul sphygmogniphic and electrocardiographic tracings and other 
unproved objective signs. 

In any apparatus for hydnx-electric baths it isabsolutoly essential that 
|f *re shall lx* no direct connection of the putiont. ortho water in which he 
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is placed, with the electrio-Iight current. This would Ik? dangerous in 
case of grounding through the water-pipes and elsewhere. 

Jsniith, of Marhach on the Bodensee, is t<» lx; credited with the intro¬ 
duction of sinusoidal currents into therapeutics. 

StrubcTs “das Wechselstrombad” is a mine of information, not only 
in regard to his own use of the sinusoidal current, but of other recorded 
observations. It is the authority for many of the following statements: 

Sinusoidal currents applied to muscles and motor nerves produce 
tetanic contraction, but each curve being a more gradual one requires a 
much greater strength of current than with faradism. 

The patient experiences a sense of billowy waves in the whole mus¬ 
cular system, and these waves of contraction can be noticed if the hand 
is laid upon the patient. 

There is a regulating effect upon the blood-pressure, reducing it in 
cases of hypertension and raising it in low arterial tension. Many 
different observers have corroborated Hornung’s statement that a re¬ 
laxed dilated heart may be found smaller after a sinusoidal bath This is 

TSSSS&ZS? CffidCnCy “ d a h * h " Wood-pressure 

dthSXTely"rK > ‘ heraPy ’ dilate the 5Upfrfid:d blood-vessels 

*}?£ “ ~ “Wfp**™ or marked blanching of the surface, such as 
occurs m a cold carbonic acid bath. 

Lippert classifies the principal effects of sinusoidal currents as- 

2 : and slowing ,he pufe - 

l AS™ing o thc h ; a ';tm of ,hf " muscular sys,cm - 

thir^of It'" batH is estin f ted b - v Etilenburg that one-fourth to one- 
X?in a SSSRS ,hr ° UKh ,hC b0d - V - " atl •— ‘be 

cuntnt°s n0 ' Cl0r0SiS * USUa,ly a contra ' indica tion to the use of sinusoidal 

endarteritis 01 '' “ a contra ^ d ^tion and so is coronary 

dencvTthe S" 18 ar< i indicated in uncomplicated insuffi- 

ng infoc iou" w ! a,S ° in the most eases follow- 

mcndmT°\ mvork ’ hcart with com- 

vascX?nS.^> f ^P«?sati on ehromc myocarditis, cardiac and 

preferred in treitin^t ‘I i\ nK to . Hornun K- t,le faradic current is to be 
anemia. ' p excitable patients with malnutrition, weakness, and 

lar and^rapid'mii^and r Cn,riHe « generally not reduced, but irregu- 
all the ro " ra,Un ‘ aTC «■"•* improved as X 

haiuho/'i'!^" hai'cVci r si ? UH ' ,i *' 1 . curr ™t of 20 to 30 ma. in the 
feeling of apprehension ix»"ni^tij^ U tS *" ne . uras, ! H “ nia ; ‘^proving the 
power. Excellent results uorr. ,» a Ppetite, digestion, sleep, and motor 
urica, chorea, muscular rlipnm!i^ ,n ? rt , ,ntls deformans, arthritis 
neuralgias, cramps anesthesia * ,8 2 1 ’ eerebral and I**riphenil paralyses, 

Th " E"*™* a *rthor 

in locomotor .Uxia, 
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of sensation, ami to some extent in the ataxic gait. Loswn corroborates 
N on Xoorden s observation of cases of diabetes in which the muscular 
pains ami weakness, eczema, and insomnia were benefited. 

1 he current for a full bath should always lie gradually increased from 
zero to about 30 ma. and as gradually reduced at the end of the treatment. 
The electrodes had better all be the same size, 50 by 25 cm. (20 by 10 
inches), and if a triple phase current is used the electrodes are near the 
oape of the neck, the feet, and the pelvis. Baedeker recommends that 
the temperature of the water shall be 90° F., and that first treatment 
of six or eight minutes, during which time a cool wet towel shall be laid 
on the patient s head, and that the current shall lx* followed by general 
massage or vibration. Baedeker has often noticed a temporary heart 
murmur after the treatment which was not audible before. The symp¬ 
toms of valvular stenosis, asthmatic attacks and edema, and general 
muscular weakness are improved. Slight forms of aneurysm are bene¬ 
fited, severe .forms .arc a contra-indication. High degrees of disturbance 
of compensation are a contra-indication. 

Strubel’s technic is to place the patient in a warm water bath of 
95° or 97° F. without an electric current, and in two to five minutes there 
is usually a reduction of 20 or 30 mm. in blood-pressure from peripheral 
vasodilatation. Then a current of 10 or 20 or, at the most, 30 ma. is 
cautiously turned on. Now the arterial tension is seen to rise, the 
pressure in the auricles falls. This lessens the dyspnea of certain slight 
cardiac cases. Increasing the current to 25 or 30 ma. raises the blood- 
pressure to its original point. Gradually turning off the current causes 
a reduction in the blood-pressure, and in most cases it remains below the 
ordinary level for one-half to one hour. StrutxTs work with hundreds 
of cardiac eases showed improvement in the electrocardiograph as well 
as in the ordinary objective and subjective symptoms. He considers 
the indications for sinusoidal current baths to be: (1) Neurasthenia, 
hysteria, hypochondriasis, and exhaustive conditions; (2) myocarditis; (3) 
valvular lesions; (4) exophthalmic goiter and other thyroid intoxications. 
It does not reduce the size of the thyroid gland, the possibility of toxemia, 
or of emaciation, but it does improve the pulse-rate, the insomnia, and 
the electrocardiogram; (5) selected cases of arteriosclerosis, characterized 
by the subjective symptoms of angina pectoris, cardiac asthma, mild or 
severe dyspnea, and the objective symptoms of increasing cardiac insuffi¬ 
ciency, arrhythmia, marked changes in the form of the heart, and m the 
electrocardiogram. In such cases strophanthus, Marienbad water to 
drink, massage, and sinusoidal currents are wonderfully beneficial, (o) 
organic nerve diseases. . ... 

Laquer advises beginning the treatment of a neurasthenic patient, 
with secondary cardiac symptoms, at first with hydrotherapy and later 
to cautiously applv sinusoidal currents. 

Physiologic Effects of General Hydrogalvanic Baths.- The patient 
may recline with a longitudinal electrode near the whole length ot the 
spinal cord from the occiput to the lumbar region, and with the other 
electrode near the feet. A current of from 50 to 150 ma. is generally 
used in a bath containing about 100 quarts of plain water. According 
to Holley and Gacrtner, about 25 per cent, of the current wall traverse 
the body. Different sizes and shapes of baths and electrodes and dif¬ 
ferent liquids produce variations from 4 per cent, for a bipolar bath to 
50 [x-r cent, the maximum, which occurs when the bath forms only one 
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electrode, and the entire current enters the lx*dy. The nervous struc¬ 
tures form the principal conducting paths for the current after it has 
passed through the skin. 

Effects regardless of jtolarity are a sensation of warmth and a red¬ 
ness of the skin, especially near the electrode, but also more or taw 
general. 

Effects with the negative dorsal electrode and the positive electrode 
near the feet. There is an increase in general sensory and motor and 
reflex excitability, and often annoying tingling of the skin of the legs. 
Cerebral activity is stimulated, and in neurotic persons there may be 
irritability of temper and insomnia after a few treatments. Neuras¬ 
thenic, hysteric, or insane patients are often unable to take this treat¬ 
ment, even with the weakest currents, and sometimes not even with 
the current polarity reversed. Patients suffering from conditions of 
depression experience a sense of almost immediate relief, and if there has 
been uncertainty of equilibration, this is recovered from after a few 
treatments. The pulse-rate is increased, especially if there has been 
bradycardia. There are increased amplitude of the pulse and increased 
arterial tension, especially in cases with hypotension. There are in¬ 
creased cerebral and sexual activity. Asthenopia and other functional 
disturbances of the cranial nerves are benefited. 

Patients with weakness of the cardiac muscle from fatty degenera¬ 
tion or produced by valvular disease show immediate benefit after such 
a hydrogalvanic bath. 

Multiple neuritis is certainly benefited, and so are anterior polio¬ 
myelitis and post-diphtheric paralysis. The arthritic diathesis is bene¬ 
fited. and medicinal substances arc now often added to the water in 
these cases. 

Effects with the Positive p ole at the Nucha and the Negative 
at the Feet.—’I he difference between this and the other polarity is in 
the direction of producing a sedative effect upon the nervous system, 
but this is not at all constant, and the excitability of the brain and 
medulla are not generally diminished. 

The hydrogalvanic bath is used for obesity, but its benefit is not yet 
fully established. The treatment acts in this disease and in the arthritic 
diathesis by the production of nascent oxygen, and an increase in oxida¬ 
tion and all other tissue exchanges. 

Galvanic Hydro-electric Baths in Sciatica.- This method of 
applying galvanic currents results in the cure of a large majoritv of the 
cases. 

Hydro-electric Baths in the Lightning Pains of Locomotor 
Ataxia, balsamoff 1 secured relief in these cases by general galvanic 
baths, followed each time by an application with the current localised 
in the puinful region. 

Cell-baths and Their Effect with Galvanic Currents. — These arc a 
sjKicific for localized neuritis; the same strength or a greater strength 
ot current may be uwd as if the elect rode were not formed of a mass 
of liquid. The author s plan of having the patient wear a stocking or a 
gauze bandage prevents an irritation at the upper surface of the liquid 
-an fltect ot oxidation. Adding glycerin to the water has the same 
effect. 

T,m * addition of a medicinal substance enables one to secure a cata- 
1 First Internal. (t«m K of Physiotherapy, I.iiwp, IllttV 



plwretio effec t. Schncc’n four-cell bath (Fins. 287 and 288) or general 
galvanic baths suocetxl in the pain* of locomotor ataxia, swelling of the 
legs, sciatic neuralgia, chronic muscular or articular rheumatism. 
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Fig. 2S7.—SchnccV four-cell lath. 


In inveterate chronic articular rheumatism each galvanic bath may 
be followed by faradization of the spine. 

The modification shown in Fig. 289 forms an excellent means of 
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applying si rong galvanic currents with safety ami \ t r> jon^ are 

Rheumatism and a great many different nerve and joint affections .ire 
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A sinusoidal four-cell bath has n local effect which may l>o very 
valuable in the treatment of Raynaud’s disease. Here the four-cell 
hath is excellent, acting by local vasodilatation. The current is an al¬ 
ternating one, and consequently both poles produce* the same effect. 
Cell-baths, whether galvanic or otherwise, have lew effect upon cardiac 
rhythm and arterial tension than a general bath with the same kind of 
current. 

Cell-baths with Galvanic Current* in Neuritis and Muscular Atrophy 
of Traumatic Origin.— The arm or the leg is in a negative bath, while 


w, i.truer.t by four*rWI bath anti the author's electrotbrrnpeutic table. 

oMITnut.' mav *1 jo an*nTu*!I*°fi3?° 1 wccn th,! shoulders. A current of 12 
Hydro-electric tw< ^ tV nnnute8 «veiy ‘lav. 

currents wit), a tensiol 5f • i h . >/ S,nu f° ,<Jal . Currents.— Sinusoidal 
into such prominence n* vo have recently come 

a rate of aWTwemv^eS^I a W' ml ' n thi * and with 

currents produce a m irk.,1 -it . .♦ SCCOntJ * ,. A ® ft general hath, these 
sure, and have an important ti.-3 . u f > °“| < ' :trr,li4c act,on and blood-pres- 
iisorders. . ■ < m the treatment of cardiovascular 
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Hydro-electric baths with a sinusoidal current have an excellent 
effect in heart disease, including cardiac dilatation. 

Raab* advises the use of a higher rate of alternation—14.000 instead 
of 5000 |M>r minute—in order to avoid pruritus from sinusoidal hydro¬ 
electric baths. He also thinks it a mistake to treat enrdiae casesfrom 
the start with sinusoidal currents exclusively. Their tension is 30 volts, 
and in some cases the faradic current with a tension of only 8 volts is 
preferable. 

Lippert : has made 146 observations regarding these effects, and 
found that there is an increase in blood-pressure. It may be 10 or 15 
mm. more after the bath than before. This may be accompanied bv a 
reduced pulse-rate. There is a pronounecd increase in tissue exchanges. 
Weakened and atrophic, cardiac, and other muscles are strengthened! 
Arteriosclerotic and neurasthenic patients who have suffered from in¬ 
somnia arc enabled to sleep. 

These currents have a general tonic effect upon the tissues. 

They are excellent in dermatoses dependent upon deficient tissue 
exchanges, such as inveterate pruriginous eczema and urticaria. 

They are excellent in cases of paralysis of peripheral nerves, of con¬ 
siderable muscular atrophy, and of progressive muscular atrophy and 
similar conditions. 

They arc very soothing in cases of neuralgia and of muscular or 
articular pain. 

Their effect in renal colic is excellent, and decided diuresis is pro¬ 
voked. 

1 he effect of hydro-electric baths with sinusoidal currents in cardio¬ 
vascular disease is decidedly different from that of triphase currents 
applied in the same way. Albert W eill and M. Mougeot* have made 
careful observations in a number of eases. The temperature of the 
oath was 34° to 35° and the patient remained in it for ten minutes 
before the currents were applied. Measurements were made of the ar¬ 
terial and capillary pressure before and after the simple immersion, 
and after every five minutes of application of the sinusoidal currents, 
t he cardiac area was registered by the orthodiograph before and after 
t ie treatment. 1 he radial pulse and the capillary pulse were recorded 
on a revolving cylinder at first in the simple bath, and again after 
'venn minutes of sinusoidal currents. The electrodes were immersed 
near the outer surface of the thigh, the left side of the back, and the 
nght side of the front of the body. 

icir results showed a marked increase in arterial tension, just 
( » opposite From the effect of baths with triple-phase currents: little 
> nn effect on capillary pressure; a change in the arterial pulse in- 
< peripheral resistance was not reduced, but was even in- 

»_ *[. *he pulse was dicrotic, this characteristic was diminished, 

j - dilated heart was increased in size. A dilated hyposystolic 

n ? a *' '’o reduced in size, but this change is much less certain than 

. l ... ri .P 1, ‘*ph:ise currents, which reduce peripheral resistance, 
bail * u ,r . ‘jonclusion as to therapeutic indications is that hydro-electric 
or vvh " . 1 Sinusoidal currents are useful in functional hypotension, 
ri it is present without cardiac lesions; jiIso in mitral disease, 

1 Rev. dc thcrapeiit., August 15, 1H0C». 

* IWlin kliri. \\«>ch., April 25, HUM. 

' Jour. <lr Uhyflinthi’mpic, Juno 15, 1906 

__ 28 .-... 
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when the cardiac muscle is still intact. If there is such a thing ns pro¬ 
ducing a tonic effect upon the heart by a |x*riphernl vasoconstriction 
this is what the hath with a sinusoidal current does. This action would 
be contraindicated in uncompensated dilatation of the heart and in a 
variety of cardiovascular conditions, where the indication is to reduce 
the blood-pressure and the labor imposed upon the heart. 

Margaret Cleaves has found that hydro-electric, baths with sinu¬ 
soidal currents give remarkable results in neuro-arthritic and cardio¬ 
vascular diseases. 

Kellogg has also demonstrated the same excellent results from baths 
with sinusoidal currents. 

Cell-baths with Sinusoidal Currents .—These have an important 
application m gynecology, aa sitz-baths. 

Hydro-electric sitz-baths with a sinusoidal current of 2400 to 
30(X> periods a minute have an excellent effect upon menorrhagia due to 
fibroma, and also upon coccygodyma and hemorrhoids. Pauli' has 
obtained subjective improvement without much objective chance in 
suppuration of the adnexa and retroflexion of the uterus. The sitr- 
baths contain three electrodes—one in front, one behind, and one at the 
side, so that the current may be directed through the pelvis in different 

Vi 

sinusoidal cell baths are useful in all conditions for which a general 
sinusoidal bath is used if the condition is confined to one limb.^ Neu¬ 
ralgia, rheumatism, and gout are examples. 

Hydro-electric Baths with Triple-phase Currents.—The source 
of current is a rotary transformer, actuated either by the direct or the 
alternating dectnc-hght current, or by a battery of accumulators 
(storage-batteo-b In the latter case the batteiy should generate 12 
volts. 1 hree different wires leave the transformer at points equallv 
distant, and each is traversed by an alternating current having the 
character called sinusoidal. These currents are not synchronous in 
he three different wires, but have a difference in time equal to one- 
third Ot a period. The regulation of the currents is best accomplished 


Ftg. 200.—Sinusoidal current. 


Fig. 291.—Triple-phase current. 


, , thc ro, “ r - v transformer pass through the primary 

fe» ra f 0rm T- ,n " h,ch ,hp «*«ndaiy ‘•oil.- arc at an ad- 
inl. h.* ,rom Primary, and conaequently tho imluood 

K’JSSSuS atZph. SUPPl,Kl *° th< - ,hrw ■" "«• bath may 

loo'^un nyr!. y r ri0d ’ ? SC ' ond is for those ourronts, and 

same n.“odWtv Inf, T* T''"'*!' of «“™"t in a general bath. The 
cell-lnth or for nrHi, 1 "V" 1 r current, is suitable for use in a 

current * , J Ctrod< ? “ ith "hich the full strength of the 
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‘ Z "“* d ” a * *• ,H “ t - “• SO-*- TO~pie. vol. viii, November 1, 1805. 
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GALVANIC, FAUADIC, AND SINt'HOIDAI. KLECTUOTIIKRaI’V Li/j 

The physiologic effects arc to excite a tingling of the ..kin which 
is oxtremely disagreeable if the periodicity of the current is too* rapid 
The triphase current supplied by some industrial and electric-light cir¬ 
cuits has a |»eriodicity of about 21(H) a minute, which is about twice as 
rapid as is desirable for therapeutic purposes. A rotary transformer 
is used to change this to a triphase current with a periodicity of about 
1200 a minute. The more rapid periodicities also produce muscular 
contraction similar to what would occur from a general application of a 
strong faradic current, and this also disqualifies them for therapeutic use 
Triphase currents of the proper strength and periodicity for genorai 
baths produce capillary dilatation, increased metabolism in muscular 
and other tissues, and a reduction in blood-pressure. They arc curative 
in peripheral paralysis, muscular atrophies, and progressive myo¬ 
pathies. Applied in moderate strength in cases of neuralgia and pains 
in the muscles and joints, they are soothing. They have a specific 
beneficial effect upon the heart, relieving dyspnea, irregular rhythm 
and palpitation, and high arterial tension. They are especially bene¬ 
ficial in the high arterial tension of uricemia, the menopause, com¬ 
mencing arteriosclerosis, aortic atheroma, simple or syphilitic. They 
fail only in pronounced cases of renal sclerosis. 

Albert Weill and Mougcot* find changes in the form of the radial 
pulse tracing consisting in an increased amplitude of the svstolic wave, 
an increase or a reappearance of the wave of arterial elasticity, an in¬ 
crease in dicrotism. They find no increase in the amplitude of the 
capillary pulse. They find a distinct reduction in the size of the heart 
if it has been dilated. 

( ell Baths u'ith Triple-phase Currents. —These arc especially useful 
in Raynaud’s disease and other local conditions of the circulatory dis¬ 
turbance, with capillary or arteriole constriction. They are valuable in 
neuritis and in joint lesions. They have an important application as 
tour-cell baths in the treatment of rheumatism and lithiasis. 

OZONE 

\N henever an electric spark, whether powerful or almost impercept¬ 
ible. passes through the air, ozone is produced by the action of ultra¬ 
violet radiations upon the oxygen of the air. This very active form of 
oxygen has marked effects upon living organisms, and it seems certain 
that a considerable part of the benefit derived from the application of 
>tatic electricity or high-frequency currents is due to the absorption of 
this gas through the lungs or through the skin. 

,... ™ effects in a concentrated form are poisonous. Ractoria are 
Killi*d ? and even rabbits succumb in ten minutes if kept in an atmos¬ 
phere containing 8 milligrams of ozone per liter. A therapeutic 
strength is at the most 1 lo 3 milligrams per liter of air, and a single 
inhalation lasting ten minutes will increase the proportion of oxy- 
letnoglobui if that is subnormal, and also the number of red blood- 
corpuscles. Another hencfirinl effect from a course of treatments is an 
increase in respiratory capacity and a reduction in white blood-cells if 
they are m excess. 

b i* indicated in some cases of anemia, pharyngitis, tonsillitis, 
ana whooping-cough. It is used also as a general tonic in mam* debili¬ 
tated states. 
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MEDICAL ELECTRICITY AND HONTOEN KAYS 


It is to 1)0 recommended in the strongest terms for use in a work¬ 
room or office where a large number of |>eraon8 an: employed, ttnd where 
it is possible to secure good ventilation, but no sunlight. A desirable 
outfit may lx* obtained from the General Electric Company, and if kept 
in operation during business hours makes a wonderful difference in the 
health of the employes. 

Method of Use.—The production of ozone by sparks of perceptible 
size is accompanied by the production of much nitric acid and other 
substances which unsuit the air for inhalation. It, should, therefore l 
obtained from the silent discharge which takes place from metalli 
points charged with very high-tension electricity and which forms an 
effluve. An ordinary whisk-broom connected with the terminal • * 
Gudin resonator and held near the patient’s face is a simple and effeetiv? 
means of giving ...halations of ozone. Stronger inhalations are ob 
tamed by surrounding the Oudin resonator or the GuUleminot^nbai 
by a glass jar through which air can be inhaled by the patient ‘ P 
1 he ozone generator, shown in Fig. 292. has a leading-in w ire to kn 
connected with an Oudin resonator yielding a high-potential high-fre- 



an outer gE» th . US char ^ ed is surrounded b 

glass by a span* in which inn?,m u? and ^P^ted from the chargeJ 
with violet and ulTra violet “ Thta T*'** 
of the enclosed air into ozone* The n? a considerable portioi 

®P® ce . a "d then bubbles through air W forc ^ through thh 

abs<)rb the nitrogen pentoxid 1 >cfore it is inh?i°t Slm,,ar ,i( l ui d, t< 
J he arrangement used by Albert J ” by *. he Patient. 

> atu* machine is shown in Fig [ or o?one mhalations from a 

rig. The discharging rods of the 

^ static machine are within a dis- 


Lk 




tance of an inch or two, so that : 
stream ot powerful sparks passes 

hTn? n r let V" Thf outer coat- 
7 a ^'den jar whose inner 
arniaturc is connected with the 
poMt n e pole is grounded. From 
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trr m f bu,l> * but docs not 
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i/-mg bulb is coated with metal an . P r ° f .fi e out ' sidc of the ozon- 
carth. Air w driven through ^ m t , hu5 11 a w,Pe passes to the 
“‘“■"'•A hru»h^iacha^*Mcu^ S'S, l,u "' “!'<• by th( 

w.dl of the ozonizing bulb, which till /'n UK '! al rod and the glass 
v.olct hgh«. th, btu-r cau, inR . pn.f Jtnon!;br!f V o^. ,,nd 




















GALVANIC, KAHADIC, AND SINUSOIDAL KLBCTROTHKnAPY 437 


Chany 1 has made valuable observations upon the influence of voltagi* 
on the formation of ozone. 

To be perceptible at all, several thousand volts arc required. The 
50-cycle alternating electric-light current and a large RulimkorfT coil 
is a most effective generator. The voltage at which ozone \» per¬ 
ceptible is characterized by effluve. At 40 per cent, of this voltage the 
discharge is like a rain of fire. The power of ozone production is as 
the square of the difference in potential between the armatures of the 
ozonizing tube. 

Thousand* ok Voltr. Ozone Proijuction. 


10 I 

12.5 

16.5 
26.0 
41.0 


0.153 
(1 N<U> 

1.580 

3.700 

9.900 


It is useless to go higher than the last figure, because the quantity 
of ozone then increases in simple proportion to the energy expended. 

1 (J. R. do l’Acad. des sciences, June 2, 1902. 
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PREFACE TO THE SECOND EDITION 


To fulfil its purpose of being useful to those engaged in electro¬ 
therapeutics, or having the responsibility of directing treatment by 
electricity, Rontgen rays, or radium, this work must be revised from 
time to time. The voluminous literature of this specialty, as well as 
the author’s own experience, afford several advances in general princi¬ 
ples, though, of course, it is impossible to include in a single book the 
many important incidents reported since the appearance of the first 
edition. Diathermy, sinusoidal currents, radiography with intensifying 
screens, rontgenotherapy, the Coolidge and similar Rontgen tubes and 
the author’s method of dosage, and radium therapy are noted. The 
book has been enriched by including several of Machado’s tabular classi¬ 
fications of electric methods, effects, and uses. The regrettable death 
of many of our associates in rontgenology' should cause universal observ¬ 
ance of the simple precautions which are necessary to ensure the safety 
of the operator and patient. Too often, however, this warning is dis¬ 
regarded. 

Sinclair Tousey. 

New Yoke City. 
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PREFACE 


Now that the work approaches completion the author realizes that 
it i- impossible for any book on electricity to be up to date. A weekly 
magazine would be more apt to justify this title in the case of a science 
which is developing so rapidly and along such important lines. A 
systematic attempt to present what has been done and of how to do it 
may, however, prove useful. Where a statement is ascribed to some 
particular observer, this Is done either because the statement has not yet 
been verified by universal experience or in order to give due credit to 
the discoverer of an established fact. The radiographs in this book 
were made by the author except where otherwise stated, and the .tech¬ 
nic employed is one available for the average practitioner who desires 
uniformly successful results. Lightning speed is attainable by the dis¬ 
tinguished expert, but sometimes at a ruinous expense for x-ray tubes. 
]” • author’s frequent use of the name “x-ray” is perhaps excusable on 
iIh* ground that it is the name Rontgen gave to the form of radiation 
which he discovered. The author acknowledges, with thanks, his in¬ 
debtedness to Dr. Smith Ely JellilTe and Dr. Harry F. Waite for their 
U'.ristance; and to his assistants at St. Bartholomew’s Clinic and to 
other gentlemen to whom clue credit is given for radiographs made by 
them. The authors consulted are mentioned at the respective parts of 
the book, but special mention should be made here of the works of 
Houston, J. J. Thomson, Curie, Albert-Weil, and Bordier. 1 he author s 
greatest obligation is, of course, to the professional friends who have 
referred patients to him. 

SINCLAIR TOUSEY. 

West -16th Street, • 

New York City. 

11 
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Medical Electricity and Rontgen Rays 


GENERAL CONSIDERATIONS 

Medical electricity, or electro-therapeutics, treats of the applica¬ 
nt' electricity to the diagnosis and treatment of disease. 

Electricity is known to us through the effects produced when an 
trie charge, electromotive force, or potential is developed, just 
c* attraction of gravitation is known to us through the effects pro- 
, -d when a body is raised from the ground. Bodies in which an 
tromotive force or potential or electric charge has been produced 
ip. longer in a state of repose, but tend to produce a variety of 
*s. one of the simplest and most direct of which is losing their 
t ricitv to some other body or to the earth, or, in other words, 
‘i ang discharged. Many other effects are produced by the electro- 
T : ve force in seeking a state of equilibrium—heat, light, the x-ray, 
rhaiiic motion, cheinic changes, physiologic effects. Practically, 

, rv one of the effects produced by electric discharges is used in 
r ; ro therapeutics; and some recapitulation of our knowledge of 
, ,-tric science is necessary to the proper presentation of the special 
ft hods of producing and applying electricity m medicine. 

Electri< •i t y°m anifeats iJl/ii three principal forms, cov^edhyae 

■ of Malic, voltaic, and facadic el . c f*' lc i t c V ‘ r „ resumption 
f.-t ricit v at rest, but tending to a sudden disc . g • ° 

.f electric equilibrium. Voltaic 

■ ruling to flow in a current. Faradic electncit> 


-t was maae u. .i n 1600 . His I; which it 

!’ >ydfian to Queen Ehzabet * . property* and th«*s q^j. 

many substances po^cssed th^ ^trics,” from the 
' -'ild readily be produced he ter 1( 
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IS 


MEDICAL ELEC? 


dtktron, amber. Among “electrics" are amber, aenling-wu, 
the diamond, hard rubber. sulphur, resin. Any of these, when rulil* 
with silk or fur. becomes electrified, and exhibits at once the properties 
of attracting light bodies which arc not charged with electricity, or 
which arc charged with electricity of the opposite sign. + or — (posi¬ 
tive or negative), as the case may be; of repelling bodies charged with 
electricity of the same sign; of inducing an electric charge in neighbor¬ 
ing bodies by a process which may be likened to an attraction of the 
opposite elect ricity in the other body, and a repulsion of the electricity 
ot the same sign;'and of giving sparks or discharging the whole or a 
part, of its electric charge to other bodies brought near enough to it. 
These sparks are accompanied by sound and a smell of ozone, and 
sensation and perhaps reflex muscular contraction if applied to the 
human body. A fine example of the production of electricity by 
friction is obtained when one walks over a woolen carpet, shuffling 
his feet, and producing a spark sufficient to light the gas or to give 
quite a smart sensation if applied to a person. 

“ Anelectrics ” is the name given by Gilbert to the metals and other 
substances in which lie was unable to excite an electric charge by 
friction. We know now that the reason was that these bodies are good 
conductors of electricity, and that the charge was carried away as 
soon as it was produced. A metal or any other good conductor may 
be charged with electricity by friction, provided it is insulated. 

Hut all substances are not equally charged, and they are not all 
charged with electricity of the same sign or polarity. Those which 
would be covered by Gilbert’s name, “electrics.” develop the greatest 
amount of electricity when rubbed, aud among them the modern 
hard rubber is perhaps the most active. 

From the start, it was noted that glass rubbed with silk, and resin 
rubbed with cat’s fur, became differently charged and attracted each 
other, while two electrified pieces of glass repelled each other, as did 
two electrified pieces of resin. To these two different forms of elec¬ 
tricity the terms viireous and resinous were applied. Later, when 
it was found that they were complementary, and that two equ;d 
charges neutralized each other, the vitreous electricity was called 
positive, and given the sign plus, while the resinous electricity was 
called negative, and given the sign minus There is no special reason 
why either one should be called positive. '1'he names might just as 
well have been reversed. When two dissimilar bodies are rubbed 
together, one becomes charged with positive and the other with nega¬ 
tive electricity On the two-fluid theory, friction separated the posi¬ 
tive ami negative fluids, and an excess of one fluid remained in one 
body, while an excess of the other was formed in the other body. On 
the one-fluid theory an excess of electric fluid is added to the body 
which becomes positively charged, ami a deficit is produced in the 
body which becomes negatively charged. The modern ionic theory 
of electricity will be presented later in connection with the transmission 
"f electricity through gases and liquids. When two members of the 
following list are rubbed together, the one occurring earlier in the list 
becomes positively charged, and the one later in the list becomes nega¬ 
tively charged: Fur, wool; ivory, glass; cotton, silk; the hand, wood; 
sealing-wax, shellac; resin, metals; sulphur. India-rubber; gutta¬ 
percha, celluloid. 
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The attraction of an electrified twxlv for other bodies is illustrated 
bv the motion of a pith-hall suspended near an electrified body, such 
as the prime conductor of a static machine. The pith-ball immediately 
swings over in contact with the prime conductor, and as soon as it 
touches it is again repelled. According to our diagram (Fig. 1), the 
positive electricity in the prime conductor attracts the negative elec¬ 
tricity in the pith-ball and repels its positive electricity. When the 
pith-ball comes in contact with the prime conductor, its negative 
charge enters into the prime conductor and neutralizes a portion of 
the {H»sitive charge therein. The pith-ball, being then entirely charged 



l'ig. 1.—Pith-bail attracted by an elec¬ 
trified body. 



Fig. 2.—Pith-ball swinging back and 
forth between the two oppositely charged 
bodies. 


with positive electricity, is repelled by the prime conductor. In 
Fig. 2 the pith-ball is represented as being suspended between the 
two prime conductors charged with electricity. It then swings 
alternately to one and the other, becoming charged at the first contact 
with positive electricity, and then being attracted by the negative 
pole, where it loses its positive charge, and, acquiring a negative 
charge, is again repelled by the negative pole and attracted by the 
positive. The same repulsion of two similarly charged bodies forms 
the basis of the instrument called the electroscope. 

The electroscope (Fig. 3) consists of a glass case in 
which a brass rod terminates below in two pieces of 
gold-leaf, and above in a brass knob. On bringing the 
brass knob near a positively charged body, negative 



* 



Fig. 3 . —Principle of the ctectroncope. 


Fig. 4.—The principle of 
tVoIfFs elect ro.'cof*-. 


electricity is attracted into the knob, the positive charge being re¬ 
pelled into the two pieces of gold-leaf, which thereupon become widely 
separated. On removing the electroscope from the neighborhood of 
the prime conductor the gold-leaves again fall together, but if the glass 
knob had been touched to the prime conductor, or liad received a 
spark from it, the whole electroscope would have become positively 
charged, and the pieces of gold-leaf would have remained divergent 
until the charge had been lost by contact with some conducting sub¬ 
stance. 

In a new electroscope* the gold-leaves are replaced by two quartz 
filaments coated with platinum. The filaments are fastened to a 

1 Tli. WulfT, 1'hynik. Zoit., April 15, 1007. 
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conducting rod at the top. »nd nrc 'n''Tn 

where there is a light weight, produ a■ 8 widely at their 


is of low. and the eve-piew ui i. , 

ieotive mav be at a convenient distance from the filaments. 

Another example of the repulsion between bodies charged with the 
same polarity is Ln when one's hair stands on end under treatment 
“ Satie electricity. The discharge of static electricity produces a 
spark, with a development of noise, light, heat, and chemical effects. 
Muscular contraction and sensation may also be produced. 

An early tvpc of static electric machine consisted of a cylinder 
of glass, which, as it revolved, was rubbed by fur or silk, and thus 
became charged with electricity. At another part of its revolution 
this electric charge was carried off by metallic combs, which were so 
near that the electricity could leap across to them trom the glass. 
The combs were connected with a metallic ball, both being insulated, 
and the rubbers were connected with another metallic ball. These 
two formed the poles or prime conductors of the machine. '1 he 
whole would produce a very small amount of electricity, but enough 
to produce the characteristic effects of static electricity. 


©~£ 


Fig. 5.—Charge by conduction. 


Fig. 6.—Charge by conduction remains 
permanent in nn insulntcd body after removal 
from the charging body. 

A body charged with static electricity may produce a charge 
in another body, first, by Conduction or convection: second, by a spark 
discharged; third, by induction. The charge produced in the prime 
conductors of the old static machines illustrates one and two, the 
combs becoming charged by a spark discharged from the glass, and the 
prime conductors receiving their charge by conduction from the combs, 
rigs. 5 and 6 show what takes place when a body is charged bv either 
conduction or spark from a body already charged. « mav be the 
positive pole of a static machine, and b, an insulated metallic object, 
t ie process is twofold. There is an attraction of the negative elec- 
tridty m 6 to a, and a passage of a part of the positive electricity in a 
V . 10 rcs V h l! ’ b becomes charged with positive electricity 
! “ ns f ^ejromoval from the neighborhood of a. The positive 

stutif nn P ; 1 > “ cutral . lz *l, but if o is the positive pole of a 

Static machine, this deficiency is immediately supplied 

i„ thk «« i. »ppjs\; 

SSffi v 2 »s S323 i , *°,f l,e su ’ 1 '■ 

.frecu «, . bod, charged With positive 

















ft negatively eh urged pith-ball, for instance, but if it i N now removed 
from the neighborhood »f a. its clcctrie charge would again become 
neutral. Hut if b were touched by a conductor, c, at. unv time while 
under the influence of the positive charge in a, its positive charge 
would be repelled into the conductor, and an additional negative 
charge would be attracted (Fig. 8) from the conductor. The latter 



Fig. 8.—Char*® by in¬ 
duction completed by con¬ 
tact with a conductor. 


Fig. 7—('barge bv In¬ 
duction. A neutral charge 
b disintegrated. Electricity 
of the opposite kign is at¬ 
tracted and of the same sign 
repelled. 


. 1' (*—Charge bv 
induction remain* pef. 
rnanent in an insulated 
body after removal of the 
conduction in Fig. &. 


may then be removed, and if. now, the insulated body, b, which is 
completely charged with negative electricity, be carried to a distance 
from a by means of its insulated support (Fig. 9), it will be found to 
still retain its negative electric charge. 

In another experiment (Figs. 10 and 11) two bodies, d and e, 
closely in contact with each other, are brought near a positively charged 




Fig. 10.—Charge by induction 
in two insulated bodies’ in contact 
with each other. 



Fig. 11.— Permanent charge in two 
insulated bodie* which are separated 
while still under inductive influence. 


body, c; their entire charge of negative electricity is attracted into d, 
which is nearest c, and the entire positive*charge would be carried 
into c, farthest away. If, now. the two bodies, d and e. are separated, 
it will be found that all parts of d are negatively charged, and all parts 
of e positively charged, and that these charges will remain permanent 

jproujitl 

b 

Fig. 12.—Induction in a grounded body. 


even if they are removed to a distance from each other, and from the 
hotly c, from which the charge was originally induced. 

A somewhat similar effect is produced (Figs. 12 and 13) if b is 
grounded or connected with the earth while under the influence of a. 
and this ground connection is broken, while b is still near a. In this 
case the entire positive charge of b is driven to the earth, and b be¬ 
comes completely charged with negative electricity. This chargo 




Fig. 13-—Permanent charge in an 
insulated bodv if ground connection b 
broken while still under inductive influ¬ 
ence. 
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remains oven after b is removed from the neighborhood of a. I he 
same effect is produced (Figs. 1 I and 15) if a negatively charged Irndy 
is brought in contact with b and removed from it while b is still under 
the influence of a. . ,. 

All modem static machines, called injiucnee machine », depend on 
these principles. 

Two bodies, b and c, separated by a suflicient uir-spnccor by some 
other dielectric (Fig. 16), may bo influenced, the one by a, positively 
charged, and the other bv d. negatively charged, a being brought in 
contact with b, and d with c, b becomes completely charged with posi- 
tive electricity by’ conduction from «, and c with negative electricity 
by conduction from d. Both are given a much heavier charge than 



Fig. H.—Charge bv induction com- 
fSctoJ by contact with ' n body having 
the opposite jKiInntv from tlic induc¬ 
ing charge. 



Fig. 15.—Permanence of induced 
charge after removal of oppo*itelv 
r barged body in Fig. 14. 


would otherwise be the ease in consequence of the attraction of the 
two opposite charges of electricity for each other exerted across the 
space between b and c. A greater amount of electricity enters 4 
rom the positive pole, a, in consequence of this attraction.’nnd simi- 

conL th ? CaSC , 01 c " , T . hc I ' evdeM i ar an<1 various other tvpes oi 
condenser depend upon this principle. ^ 

from 1. 6 *5^ ^° d >: ma >’ P an with its charge, first, bv removal 

trough H tl>C “l ducin * bod . v ; second - b >’ conduction 

third n uot V r!5 *9 t,le earth or some oppositely charged bo<lv 

«w„1: 8 t C S-^T ffi h ' bV .f pa , rk " r disru ^ciiarge. Oneami 

GZ ■ 

HH iL I l 

Fig. 16—Principle of a condenser charge. 

silent discharge take/place between’thVt !ir0Ug,lt efficiently da 
violet light, visible both on the n , !/ f ’ “^“Panied by a i 
the surface of the body to which ! ho u thc e,ectrified body am 
is known as the static breeze or i„ t , *^'! 1;ir K e > passes. Such adisch; 

“ V; e It can be s^ n in Id!SL ing , of hi 6 h -frequencv cum 

' b.,dv, i,ke one pole of a static r„ li®" 01 r0om whe »ever an ele< 
a point or is moderated near u ^ lnc " r . a ch * r &* "ire. pres, 

P^lc or some other l.odv Nrll, 11 ” sparking distance, 
<».ly cTJJS: char 














HIGH-FREQUENCY CURRENTS 

It will Ik* remembered that when a discharge of electrostatic energy 
takes place from a Leyden jar the spark does not represent a single 
exchange of the exact amount required to equalize the electric condi¬ 
tion of its two armatures. On the- contrary, the state of equilibrium 
is reached by a series of oscillations back and forth at the rate of about 
500,000 a second. This is somewhat analogous to the experiment with 
the pith-ball suspended between a positively and a negatively charged 
body. The ball swings back anti forth, carrying each time a fraction of 
the charge from one and taking it to the other body, where it neutralizes 
that amount of electricity of the opposite sign. This back-and-forth 
transference continues until both bodies are in the same electric condi¬ 
tion. The oscillations occurring in the case of a discharge between 
the positively and negatively charged coatings of a Leyden jar, or of a 
batten' of Leyden jars (acting as the condenser of an induction-coil, 
for example) are infinitely more rapid than the oscillations of the 
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Tt, c " U ! iw elect * edition of the two 
body :,h, T' MU ' V s a SPCOml ' »»d ^ the human 

any fonn'of'XnictT^tnT^Sn, 

trithTMus; ,han ,n “**“■* rfcis 

or somethin- nm' q ' nCy apparatus a current of from 1()0 to 500, 
Thi l l " 10 ?° ° r more ’ m,ll, Hmperes passes through the patient 
‘f of ,ncom Parably greater volume or amperage than that 
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shows the oscillatory character given to the discharge hv 
the introduction of Leyden jars and a solenoid ^ by 
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The oscillations in the currents, usually referred to as high-frequency 
currents ami as the d'Arsnnval, Oudin, ami Tesla currents, are of the 
type above described and are called damped oscillations. This is Ik*- 
cause they quickly diminish in extent and die out. while undamped oscil¬ 
lations are uniform in extent. High-frequency currents with undanqied 
oscillations Hn ‘ referred to under the heading of DeForest Needle and 
Duddcll’s Singing Arc (page 018). 

The Direction of High-frequency Discharges. -The discharge 0 f 
a Leyden jar may be made up of millions of oscillations, but if it is 
charged from a non-alternating source of electricity, like a static machine 
the first ami strongest oscillation is always in the same direction. The 
latter is also the case with high-frequency apparatus actuated by an 
induction-coil, beeausconlv the break discharges of the latter are usually 
operative; the weaker make discharge is unable to charge the condensers 
to the discharging point as indicated by the length of the spark-gap. 

The Fleming Rectifier for High-frequency Currents.- This con¬ 
sists of an incandescent electric lamp in which there is a little metal 
cylinder besides the carbon or metallic oxid filament. Alternating 
high-frequency currentsS can pass through such a lamp in practically 
one direction only. When the filament is incandescent the partial 
vacuum in the globe becomes much less resistant to the passage of a 
current. The filament acts as a cathode, while the metal cylinder has 
a comparatively small surface for the radiation of cathode rays during 



Fig. 324.—Apparatus for high-frequency current. 


flOv. Direct Current 


Mthne// tnfcrrupfrr Rhcosl&t 


the period when the current seeks to flow in the other direction. The 
incandescent lump is lighted up by the current from a storage-battery. 

It is necessary to recharge the Leyden jars each time that they are 
discharged, so as to produce a certain continuity of effect in therapeutics. 
1 he rate at which the Leyden jars are charged and discharged is only 
a few hundred or a few thousand times a minute. The rate of oseil- 
lation in each individual discharge is millions of times a second. It is 
tin- latter rate that gives the name “high frequency’' to these currents. 

At the present, time it is not possible to obtain directly from any 
make of stutir machine or induction-coil a high-frequency current. In 
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order to obtain a high-frequency current from cither the static machine 
or induction-coil it is necessary to have an additional piece of niipnm- 
iu«. The term “high-frequency current” should always have in addition 
the name which designate- it- particular type, such aa d*Arsonval high- 
frequenev current or Tesla high-frequency current. In both of these 
the frequency is high, but the physical characters of the current an* 
entirely different. Fig. 32-1 illustrates a complete arrangement such 
as will be necessary to produce tin* d ’Arsonval current from the 110- 
volt direct current; positive and negative indicate* the 110-volt direct 
current, then comes an ordinary double knife-switch with fuse. 

The positive wire is conducted to the platinum point of the Wchnelt 
Interrupter. This consists of n glass or porcelain jar containing a 10 
per cent, solution of sulphuric acid. Mounted on the cover is a jiorce- 
lain stem having an opening at the lower end through which is passed 
a piece of platinum wire. This usually has a mechanism for regu¬ 
lating the length which it extends beyond the porcelain stem. In 
addition there is a connection with the plate of lead. The plate of lead 
Ls connected with one terminal of the rheostat; the other terminal of 
the rheostat with one terminal of the ammeter; the other terminal of 
the ammeter with one terminal of the primary; the other terminal of 
the primary back to the negative terminal of the 110-volt current. 

The primary has a core consist ing of a bundle of soft iron wires. This 
Ls held together by insulating materials, and on this Ls wound the pri¬ 
mary' wire, which may consist of one or more layers of copper wire of 
any desired diameter. This is placed inside of the insulating tube 
which may be made of hard rubber or micanite. On this insulating 
tube is mounted the secondary winding of the coil: the ends of the 
secondary winding arc now connected with two sliding rods; these 
in turn are connected with the inside coatings of two Leyden jars. 
The outside coatings of the Leyden jars are connected by means of a 
cod of heavy copper wire which is known 
as the small solenoid of d' A rsnnv<d 
The patient 
minals mark 
current as a 
lated by me 
the strength 
man* of the 



FIr- 326.—An wty type of Oudin hifih- Fig. 328.—Oudin rraonator. 



which passes through the patient is what is known as the d’Arsonval 
high-freouency current. 

In place of the electrolytic interrupter a mechanic interrupter 
may be used. In order to obtain the d 'Arsonval high-frcqucncy current 


■ t is absolutely necessary, using the usual induction coil and 110-voll 
direct current, to have the abovc-descrilH.“d arrangement. 
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D’Arsonval and Oudin High-frequency Apparatus.—D'ArHonval 

also made what is known as the large solenoid. Dr. Oudin found that 
In connecting one end of the large solenoid of d’Arsonval with one end 
of the small solenoid of d’Arsonval, as shown by Fig. 325, that from the 
terminal 0 he obtained a current entirely different in character from the 
ordinary* d’Arsonval current. He also found that by adjusting the con¬ 
tact point between the large solenoid and the small solenoid he was 
able to regulate the discharge from the terminal 0. This led him to 
construct what is now known as the Oudin Resonator (Fig. 320). This 
vou will see is simply a combination on one tube of the small solenoid 
of d’Arsonval and the large solenoid of d’Arsonval. In this construc¬ 
tion. however, it is arranged so that the contact E is adjustable and 
it is found that when it is placed at a particular point the discharge 
from terminal 0 is at its maximum. As this contact-point is moved 
above or below this particular point the discharge decreases. When 
it is adjusted to produce its maximum effect the apparatus is said to 
be in resonance. 

Another arrangement for obtaining high-frequency currents consists 
in what is known as a high-frequency set. This is designed especially 
to operate from the 110-volt alternating current (Fig. 327). It makes 
a somewhat more simple construction than the usual induction-coil ar¬ 
rangement, as it does away with the electrolytic or mechanic inter¬ 
rupter. owing to the fact that the current Is alternating. In this 

arrangement, instead of the usual 
open magnetic circuit type of in¬ 
duction-coil, the closed magnetic 
circuit type is used. The alter¬ 
nating current is conducted to 
the double pole knife-switch; 
then one terminal is earned to 
either the metallic rheostat or 
what is known as an inductance 
regulator. This is then connected 
with one end of the primary, the 
other end of the primary to one 
terminal of the ammeter, the 
other terminal of the ammeter 






rig. 328 — Detail of TpUa coil. 

back to the main line. The secondary circuit is connected with the 
Leyden jars, which are connected with the Tesla coil. 1 he current i. 
regulated by means of the inductance and the length of spark-gap. ii 
place of a Tesla transformer the secondary' can be connected witn an 
Oudin resonator. At the present t ime it is not possible to obtain a higH- 
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to have the arrangement of d'Arsonval, the arrangement of Tedn, or 
that of Oudin in addition to the static machine or coil. I call atten¬ 
tion to this particularly, as some manufacturers claim that their static 
machine will give a high-frequency current direct. They use in con¬ 
junction with the static machine a vacuum electrode, and, as a rule, it 
is connected up as shown by Fig. 329. When the vacuum electrode 
is placed in contact with the patient it will light up with a violet color 
the same ns it would if attached to a high-frequency apparatus, hut 
the sensation produced in the patient is entirely different. l>oing of a 
vibratory character; it is. in fact, when used in this way in conjunction 
with a static machine simply a method of applying the wave-current 
by means of vacuum electrodes. This current has a certain therapeutic 
value, hut should not he called a high-frequency current. It will Ik* 
referred to as vibratory current (Figs. 329 and 330). 



Fig. 329.—Connection when vibratory current » used with static machine. 


One very simple test to demonstrate physically the difference 
between this current and either form of high-frequency current is to 
have the subject come in contact with the metal part which holds the 
vacuum electrode. When this is connected with the static machine 
as above described, you will experience a very disagreeable shock, 
whereas, when it is connected with a high-frequenev current no sensation 
other than that of having a slight feeling of warmth will be experienced. 
\acuutn electrodes arc used in this same way with an induction-coil. 



Fir. &$0, —Connect km whrn vibratory currant is* ustr*l from /-ray coil. 

tin* strength of current being regulated by the distance A and B are 
separated. 

In order to demonstrate the fact that this current is not a high-fre¬ 
quency one, it is only necessary to insert between the electrode and 
the apparatus a little instrument known as the oscilloscope. Fig. 
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'Ins >n circuit with a Tesla current . With the static machine 
you will notice that the violet color is all on one side of the center 
whereas when connected with the Tesla current it shows the violet color 
on both sides of the center. 

An induction-coil, such as is suitable for x-rav work, is very 
desirable for high-frequency apparatus. A 12-inch coil is about the 
| M >t, and can lx* used no matter what the nature of the interrupter 
and the source of the primary current an*. The primary winding 
of the coil should have a large number of turns so as to give great 
self-inductance and a proportionately heavy secondary discharge. 
In this case the actual spark length scorns to be of less importance 
than the “fatness” of the spark, and in my own apparatus the best 
results arc obtained with an adjustment which will produce a 6-inch 
flame between the poles of the coil when the high-frequency apparatus 
is disconnected from them. Every x-ray coil should have a variable 
primary winding, and if this is the case it will be easy to adjust it 
for the best high-frequency work. A desideratum is an interrupter 
which will produce a sufficiently heavy spark with only one, two or three, 
four, or five amperes of primary current. This means less wear upon 
the apparatus and longer continuous use without detriment. 


"\ 



Fir. 331.—Oscilloscope demonstrates oscillatory character of Tesla high-frequency 

current. 


With alternating currents an x-ray coil with one of the rectifiers 
described on page 099 works very well, or Gaiffe’s transformer outfit 
may be used. 

Gaiflfe’s transformer outfit, without any interrupter, for x-ray 
and high-frequency apparatus, is described in detail on page 1 19. 
The ordinary alternating electric-light current passes through a primary 
wire, which surrounds one part of the circumference of a magnet which 
form.' a complete ring. Around another or the same part of the ring is 
wrapped the secondary wire. The voltage in the secondary wire is as many 
times the original 110 volts as its number of turns of wire is times the 
number of turns in the primary wire. The magnetic ring, with its 
primary and secondary windings, constitutes a transformer^ in this 
case a step-up transformer, since the voltage is increased by it. The 
«witehi*s and liquid rheostats and condensers are all arrange! as for 
x-ray work, but the two ventril tulx*s need not be used. Connection 
is made from the two x-ray terminals to the high-frequency apparatus. 
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Such an outfit will work continuously for an indefinite lcnutli of time 
and with al*»lute uniformity. It is the very l**st for use with an alter¬ 
nation current, and may prove to be so much better than nn induction- 
coil and interrupter that, even with a direct current, it will be advantage¬ 
ous to use this outfit in connection with a motor generator by which 
the direct current Is made to produce an alternating one. 

The d’Arsonval transformer is one of the simplest and best 
forms of apparatus for the production of high-frequency cur¬ 
rents. In this apparatus the poles of tin ordinarv induction-coil 
such as an x-rny coil, arc connected with the inner coatings of two large 
lx»yden jars, and these inner coatings are further connected with the 
two terminals of an adjustable and enclosed (muffled) spark-gap. The 
outer coatings of the Leyden jars are connected with each other by a 
solenoid, which is a coil of heavy win* wound in the form of a hollow 
cylinder. The turns of this wire, about twenty in number, are about 
half an inch apart, and require no further insulation from each other 
Conducting cords also pass to the patient from turns near the ends of 
the solenoid. One of these cords terminates in an ordinary metal 
handle, which is usually held by the patient. The other sometimes 
terminates in an insulated handle held by the operator. This has a 
metallic socket, into which fit electrodes of metal or of glass: the latter 
are vacuum tubes of various kinds, or this wire may terminate in the 
metallic plate of an autocondensation couch, or neither wire may 
go to patient, but they may lead to opposite extremities of an autocon¬ 
duction cage. 

The poles of the x-ray eoil are widely separated; the points of the 
spark-gap of the d'Arsonval transformer are separated about one-third 
or one-half inch and a sufficient current is turned on to cause a rapid 
and uniform succession of sparks across the spark-gap. The latter is 
muffled, enclosed in a glass cylinder or vulcanite box to deaden the 
noise. Nitric acid fumes are generated by the passa*ge of these sparks 
through the nitrogen of the air and a metallic nitrate is deposited upon 
the interior of the glass, which eventually interferes with the spark-gap 
by short circuiting and requires to be cleaned out. The patient, holding 
one of the handles in one hand ami a vacuum electrotie in the other, 
will experience no sensation but that of a gradually developing warmth 
from the vacuum electrode. This is true even with a current of 200 
to oOO milliamperes passing through the patient. The vacuum electrode 
becomes lighted up bv waves of violet light passing down inside the 
tube, succeeding each other at a rate which seems to be the same as 
that of the sparks across the spark-gap. This is ordinarily at the same 
rate as the interrupter. A hot-wire milliamporemetcr, placed in series 
with the patient, shows the strength of the current. If the electrode 
is not in good contact with the skin, sparks may be seen beginning at 
some little distance ami passing along the outside of the glass to the 
skin. There is also a production of ozone from the same sparks. There 
is no spark-gap in circuit with the patient. He is on a shunt circuit 
with the solenoid, and the fact that he gets any current at all is due to 
the heavy impedence in the solenoid developed by its self-induction. 

To light an incandescent lamp by direct conduction of high-fre¬ 
quency currents two persons hold each a metallic electrode from one 
pole of the d’Arsonval transformer and each by his other hand holds 
one of the wires leading to an electric lamp suspended between them. 


(C) Jeff Behary 2019 


7 




m «8-nUCQU*NCT CURRKNTH 


826 


' Vi liiTndi'iThp^riirr "'i * ar *d still the persons experience no w*n- 
Kitnm from the lurrent passing through their bodies. 

* mC '\ Um ?*«*«*«. with a vacuum of aW Y6 ‘o« of an 
atniosphero, are made with a leading-in wire passing just through the 
UucknCjvs of he glass at the point where the tube has a screw thread. 

1 he tilin' is screwed into a metal socket well up inside of a special 
handle of hard rubber, which is completely insulated. No current can 
he received by either the patient or the operator from any part of the 
handle. 1 he glass electrode is the only ban* part, and contact with 
that is not disagreeable at all, although the current mav la* sufficient 
to light up a 16-candle-power lamp placed in circuit with the patient. 
Those for the surface of the body an* simple tubes with a dome-shaped 
extremity, while some of those for the mouth, rectum, or vagina have 
an insulated stem where they enter the cavity and where sparks might 
occur from the contact being less perfect than further in where it is sur¬ 
rounded by mucous membrane. This insulation is accomplished by 
having the vacuum tube very small along this portion of its length, anil 
having an air-space between it and an outer tube of glass, which is 
of uniform caliber with the portions of the electrode above and below 
it. The waves of light may be seen in the upper and lower and the 
narrow central portion, but are absent from the outer jacket sur¬ 
rounding the latter, and no current is obtained by touching thus outer 
jacket. 

Other vacuum electrodes are made without any wire, the current 
being of sufficiently high tension to penetrate glass of any reasonable 


O, 

o 






Fig. 332 . —Autocondcivwition couch. 

thickness. In this case, to obtain a sufficient current the glass should 
be quite thin and there should be a large area of contact with t e 
metal handle to avoid overheating the glass at that place. Different 
forms of metal and glass electrodes for various parts of the surface 
and for the different orifices of the body are made, and will be considered 
in detail in the section upon the Therapeutic Application of Hig - rc- 

quonev Currents. , . . , 

The autocondensation couch consists of a sheet of metal or a 
fiat mass of wires connected with one pole of the d Arsonva tram 
former, on top of which is a thick insulating mattress upon which the 
patient lies. The handle from the other pole of the d Arsonval trans¬ 
former is held in the patient’s hand, and when the apparatus is in opera¬ 
tion a current of 100 to 400 milliamperes is indicated bv the meter 
which is in circuit with the patient. The patient becoming charged with 
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one kind of ehvtrieity and the metal plate with electricity of the oj*|h»- 
site sign, and the insulating mattress intervening, form a complete con¬ 
denser on the name principle ns a I.oydcn jar. The patient corre.qxmiLi 
to the external metallic coating or armature of the Leyden jar, and 
each time the patient an<l the metal sheet become overcharged and a 
discharge takes place across the muffled spark-gap of the d’Arsonval 
apparatus the patient undergoes a very great number of electric 
oscillations. 

In another couch which the author has used the principle Is rather 
that of autoconduction. The couch consists in some eases of a wire 
mattress in two parts, very heavily insulated, each end being connected 
with one of the poles of the d'Arsonval. High-frequency currents arc 
produced in the patient by induction from the wire couch without any 
metallic connection reaching the patient. 

Another couch consists of indurated fiber an eighth of an inch thick, 
upon the back of which is a sheet of X-ray metal, and this covered again 
with a light insulating cloth. This is made in two sections, hinged 
together with quite a wide insulated separation, the wire from one pole 
of the d’Arsonval passes to one metal sheet, and the wire from the 
other pole to the other metal sheet. A convenient way to use it is to 
place it on an ordinary chair so t hat one part forms the seat and another 
the back. There should be no metallic parts to the chair except the 
ordinary nails and tacks. Before the patient is seated upon this the 
current shown by a milliamporemetcr in circuit with the couch may 
be 150 milliampcrcs. and the moment the patient sits down it may 
increase to over 400 milliamperes. This is without any sensation. 
Through the patient’s back he receives an induced charge from one 
metal sheet, and through the lower part of the body and the thighs he 
receives an induced charge of the opposite sign from the other metal 
sheet. Thus, an extremely rapid series of condenser discharges is 
produced through the patient’s body. If a stronger current is turned 
on. 500 or (500 milliamperes, considerable brush discharge passes to the 
patient through the indurated fiber. While this is not disagreeable 
or harmful for a short time, it is better to avoid it in general. 

With the autocondensation couch used by the author the current 
may lx* between 100 and 500 milliamperes when the patient is seated 
upon it and thus by a conductor effect facilitates the discharge. Anil 
when the patient leaves the couch the current will bo seen to diminish 
to about 100 milliamperes. It will be remembered that if two Leyden 
jars are hung from the prime conductors of a static machine and a 
metal rod connects the outer layers of the jars, tremendously powerful 
white sparks pass between the poles of the coil. '1 hese are a thousand 
times louder than the discharge which takes place when the rod is d|>- 
connectcd from the outer layers of the Leyden jin’s. The wonderful 
discharge which takes place between the poles of the static machmt 
when the rod is in place is accompanied ami. one can almost . pro¬ 
duced by a similar discharge which passes through the rod. In t ic 
autocondensation couch in question the lead plates to which the wm.> 
lead from the high-frequency coil correspond to the inner coatings o 
the two Levden jars in the experiment with the static machine, i e 
patient's body corresponds to the outer layers of the two Lo\i on jars 
and the roil connecting them. The difference between the number of 
milliamperes going through the wires passing to the autoeom ‘ nsa 10 
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couch, with nnd without the patient, shows roughly the nmount of 
electricity induced in nnd discharging through the patient. 

The autoconduction cage is a hollow cylinder formed hv a coil of 
wire the turns of which are widely separate!. The cage may he placed 
vertically, and the patient stand or sit inside of it. or it may i>e horizon¬ 
tal and surround a table top on which the patient lies. Its two extremi¬ 
ties are connected with the two poles of the d’Axsonval transformer, 
and when in operation high-frequency currents an 1 produced in the 
patient without his being in metallic connection with any part of the 
npj>amt us. 

Measurement of High-frequency Currents in Autoconduction.—The 

most practical measurement of tin* strength of the current induced in 
the interior of the autoconduction cage Is in Gausses, as descril>ed by 
Doumer, and depends upon the amount of current induced in a loop of 
wire placed inside the autoconduction cage and parallel with its turns. 
The currents are alternating, and the amperemeter is usually a thermic 
or hot-wire instrument. The graduations may be directly in Gausses. 

The frequency of the oscillations in high-frequency currents may be 
measured by Ferries ondometer. This has a certain length of wire, 
which may be placed parallel with and close to the wire through which 
the oscillatory current is passing. The wire mentioned forms part of a 
circuit which also contains a self-induction, a condenser of adjustable 
capacity, and a hot-wire milliamperemoter. The rapacity of the con¬ 
denser in the ondometer is regulated so that the maximum current is 
registered, indicating oscillations synchronous with those in the circuit 
to l* tested. The condenser is graduated in figures representing the 
number of oscillations per second. This is between 300,000 and bOO.OOO 

for most high-frequency work. . ... 

Effects of Autoconduction and Autocondensation —with both the 
autocondensation couch and the autoconduction cage the patient docs 
not feel any electricity, bid its presence may !*• proved b> A™*™* 
sparks from any part of his body and even a slight violet bmshdw- 
charge mav take place between the patient s two hands if one finger of 
each are brought lightly together. A variety of expenments n ^ be 
performed with incandescent lamps or telephones to demonstrate 
presence of electricity on every portion of the patient s , U1 *. nfVVSS *rv 

To light an incandescent lamp by autocondurtion n ^ . i,i‘ r li- 

to connect it by a loop of wire held inside a sohmo.d tmvei^d^ ^ 

frequency currants. A vacuum lube approached « • frpouency 

up Any body inside a solenoid is itself traversed by h.gh-frcquenc> 

' piffard’s Hyperstatic Transformer (Fig. 
devised to obtain high-frequency currents from .. con necte<l 
Two medium-sized Leyden jars have their inner • SDar j c _g a p is 
with the two prime conductors of the static machine. ^ ^ j nc |,. 

obtained by separating the poles of the static '« ,:t ‘ hc extremities 
The outer layers of the Leyden jars ara cornier ^ With the 

of a small solenoid, at the ends of which are bim ‘ t | iere is an 

plates revolving at the rate of 300 or 3:>0 times . rn ^,, on ding to the 
effluve to Ik* felt from both binding-posts, tha p or ni j(d 

positive pole of the static machine | c n j v OIU . (the positive) 

applications a vacuum electrode is connected c .: ve effect the 

pole of the hyperaiatic transformer, bar a man actn* 


(C) Jeff Behary 2019 


10 










52S 
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prif ii'nl holdsa metal electrode connected with one pole while n vacuum 

i" , ” , » ur d S own belief is that the hyperstatic rurrent is ehieflv 
valuable for a local effect, as in chronic eczema, and that it cannot take 
the place of the d Anooval cun,.,,., with it, Wrtlv 



Fig. 333.—The Piffard liypcratatic transformer. 


for the production of constitutional effects. The static machines usu¬ 
ally found in Europe scarcely amount to more than laboratory tovs. It 
is only the large American machines with eight or more pairs of plates, 
30 inches or more in diameter, that arc suitable for this therapeutic 
application. 

THE OUDIN RESONATOR 

^ 0 <*ome now to another type of high-frequency apparatus in which 
a condenser discharge is passed through one or more turns of an as¬ 
cending spiral of which the upper end is free. The self-induction in the 
spiral increases toward its extremity, where the tension is such that the 
wire gives off an eflliive or brush discharge of several inches into the 
empty air and a much more powerful one if some conductor like the 
hu m a n inxlv approaches it. Quite a usual model is shown in Fig. 334. 
The poles of the induction-coil, or static machine, or transformer, are 
connected to the inner armatures of two Leyden jars (the condensers), 
and these same inner armatures are connected with a muffled spark- 
P*p. The outer armatures of the two Leyden jars are connected 
by a solenoid just as in the d’Arsonvul transformer, but in addition 
a wire passes from one end of the solenoid to the lower extremity 
of the vertical coil (the Oudin resonator proper) and another wire 
passes from an adjustable contact, usually near the middle of the 
small solenoid, to another adjustable contact with the Oudin resonator, 
usually al*>ut one-fifth of the distance from its lower pole. The adjust¬ 
ment between the amount of self-induction in these two coils produces 
harmony in the electric oscillations, and it is from this resonance that 
the apparatus derives its name. In order that this shall work well it 
is nece**ary to choose the proper turn in the spiral to which the second 
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Ix-vdcn jnr .-hull bo winner ted. This is done by starting the Huhtnkorfl 
roil and then making a connection with tho different turn* mirrrwivrly. 

Vnothcr form of resonator used by tho author in made in the shape 
of n tint spiral, the outer end of whirh in soldered to the next turn of the 
win* and is also connected with one end of the small solenoid. The other 
end of the small solenoid may be connected with either the second, third, 
or fourth turn of the spiral. The renter or inner end of the flat spiral Is 
free, and corresponds exartly with the upper free end of the upright 


. 'v 


Fi K . 33V—Thr Oudin resonator and d’Arxonval high-frvquenry apparatus. 


Strengths of discharge to t>c used. i ne emuve iron* “*"***•' ~ 
spiral is very- powerful. The coil is largo and heavily insulated and tht 
turns of the spiral art; alxmt 1 inch apart. , .. . 

'Die Oudin resonator is intendetl principally for unipolar applications, 
either as an efliuvc from pointed electrodes held at a distance from u 

84 
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surface of th«' InhIv or by direct Application from vacuum or other 
electrode, applied to the skin or mucous membram-s. 

* n ' , l u,n '* n 12-inch induction-coil to actuate hii fhidin 

resonator to the best advantage an tiufim 

"•**»« the Oudin resonator may be made by the 

kH? r wnilt T r ppho ^* for instance, to the front and back 
«>f the chest, or the metal plate of an nutocond« n«ation couch may be 
connect.Nl with one resonator and an effluve from another Jeer.nator 
bo applied oyer the patient. When two resonator* are used fifetaS 


! >R- 335 Effluve from bipolar Oudin roouator. 

pole of each is attached to the opposite ends of t he small solenoid. When 
Btren«r»h ’i. connc , cte< * w *th an autocomlciisation couch the full 

SSS sirfeT^ * hOU,d n0t ^ US< <i ' U WOU,d *** Uke, y to cause 

j- ^, on ' apparatus the outer armatures of the Leyden jars an* connected 
, , 1 10 tludin resonator, one with the lower pole ami the 

.i <r '* I;i J ' ,,rTW higher. These lower turns of the resonator produce 
with Sa,,U t ” CCt 148 *0**11 solenoid and enable this to be dispensed 

Many other combinations of Leyden jars ami coils have made for 
nigh-frequency currents. 

tesla high frequency current 
In nrder to obtain this from the* 110-volt direct current it is neces- 
sary to nave all theapparatus os described for the d ’Aroonval current, and 
in addition, ilh shown by Fig. .’127, p. 521, and insulating tills* is placed 
in, “Die or outside of the small solenoid of d'Arsonvnl, and then a winding 
of v* ry fine wire is placed either inside of the tul>e, if the t iiIh* is placet! 
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insfctc of the small solenoid, or outside of the tula* if the lulw H nlneed 
over the snm l solenoid As described by Tesla. then- is in addition 
insulating tula- ;i liquid insulator in the form of oil. but as the 
is ordinarily eonstmrtod for medieal purpose* the oil insuli.tJ!! ; f 

,h " "' rn,i, “ l * c ,h °™‘ 3 

The Tesla transformer is n source of extremely high notentisl 
discharges at a rapid mte. and can be used to excite an'Gudin resonator 
for medical purpose*, but is more suitable for exciting Hertzian 

Flr-i'*?'?'**; Thc tninsmitter for the latter consists 
tiallv of u Tesla transformer and an Oudin resonator, whose unne-r ter 
mmal IS earned to the top of the mast of a ship or of a high flag-pole 
if on short*. The Tesla transformer consists first of a primary coil 
through which flows a rapidly interrupted current of high voltage from 
an induction-coil or from a step-up transformer; this primary roil is 
surrounded by a secondary coil, consisting of a large number of'turns of 
vert* fine wire and the originally high tension is enormously multiplied 
< >jher essential parts of the Tesla transformer an- the condenser and in 
adjustable spark-gap between the extremities of the primary coil 
The condenser and spark-gap serve the same purpose hero as'in the 
cl Arson vs 1 transformer to be described later. Moth the primary and 
the secondary coil and the condenser are immersed in oil to prevent 
sparking from one coil to the other. The terminal poles of the Teda 
transformer an* wide apart, and the discharge from them is of alto- 
get her extraordinary power. To excite an Oudin resonator one terminal 
of the Tesla transformer is grounded ami the other terminal is connected 
with the Oudin resonator at the height found to produce the best results. 

Dr. Henry G. Piffanl of this city modified the original Tesla apparatus 
so as to make it applicable to any static machine, and in order to differen¬ 
tiate it from an apparatus operated by a coil he called it the hyperstatic 
transformer. At the present time we have practically only two forms 
of high-frequency currents in use in medicine. These are the d Wrsonval 
high-frequency current ami the Tesla or Oudin high-frequency current. 
The therapeutic applications of the Tesla andOudin currentsareidentical, 
the other physical characters an- also identical, thc only difference being 
in the mechanic construction of the apparatus itself. In a general 
way the theraja-utic applications of the two forms of high-frequency 
currents are as follows: The d'Arsonval, which is a low-voltage high- 
frequency current of comparatively high amperage, is used for its con- 
ac ** on * Tb© Tesla and Oudin n-sonator cum-nts an- currents 
m high fn*quency, high voltage, and comparatively low amperage. 
They are used mostly for their local and reflex effects. 

Violet-ray Treatment.- This is a term which has been used very 
carelessly, as there is really no such treatment. It has usually been 
applied when a vacuum electrode is used, without regard to whether 
the current was u high-frequency one or simply a high-voltage one, 
'•ither la-ing sufficient to cause the violet color to appear in the electrode. 

Ultraviolet-ray Treatment. This is another term which has 
been very carelessly used, it being applied when a vacuum electrode is 
used. As the ultraviolet ray will not pcnctnito the thinnest piece of 
mica or celluloid, the n-sults which have been obtained when using the 
vacuum electrode are due to the form of current applied, ami not so 
much to the ultraviolet rays, which an* given off from the sparks outside 
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of the rleotnwfo. Whenever a spark tnke* place them i* n generation of 
ultraviolet ray*, but these ray* are invisible to the human eye. 

All high-frequency currents are oscillating. but all alternating etjr- 
rvnt* arr not oscillating. as shown by Fig. 336. 



Flit. 336.—Diffprrnw betwmn oncillalory and alternating current*. 

Monolith Condensers for High Frequency.—These are condenser* 
made in the form of Hat plate.* of glass, between which are the metallic 
sheets which form the armatures of the condenser. The glass plates 
project beyond the edge of the metal and are soldered together by a 
cement of a glass-like consistence. Ixxss of electricity is prevented 
much better than by air or oil insulation of the armatures. The capacity 
of each is about the same as that of a large Leyden jar; the condensers 
are flat disks about 1 inch thick ami about S inches in diameter. They 
may be combined in series or in quantity. and may be placed in the 
bottom of the resonator for instance.' 

In many German high-frequency apparatus the adjustable spark-gap 
is in the self-induction line between the two external armatures of the 
condensers (Fig. 33t) instead of between their internal armatures as in 
the d Arsonval and Oudin and Guilleminot arrangements. 

METHODS OF APPLYING HIGH FREQUENCY CURRENTS 
Applications from a Small Solenoid.—Instead of wires leading 
irom the external armatures to an autoconduction cage, two wires load 
irom different turns of the small solenoid directly to two electrodes 
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Hg- 337.—A Omnan higti-frisiupnc) ai>- 
parutiiB with «j, ark-gap brtWmwi I'XUnml 
vmtturM of Iilrn jar*. 




Fig. 338.—Application of hlgh-frr- 
qucncy curmitn from d'Araonval'ii xualJ 
ao Untold. 


applied to the patient. The effect is due chiefly to the small solenoid 
of ai*>ut twenty turns of heavy wire which extends between the outer 
unijutureH of the condensers (Fig. 338). 

i JLiAlart. Amud- .1'd.nm 11 
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Attlooondvdum < <igr. Thin form of high-frequency application m 
the typical d’Arsunvaliwttion. The spark-gap is between the internal 
armatures of th© condenaen* (Fig. 339), and the patient sit* or -landu 
inside a large solruoid or roil of wire, which is connected with the outer 
armatures. The patient is not in contact with any part of the npparatu* 
,-t ufocondurtion by Doultlc (iuillcminot Spiral *.—4 iuillcminot > technic 
places the two spirals so that they are parallel and in the same direction 
(Fig. 340). Starting from the external armature of one condenser th»- 
discharge passes to the external extremity of one (iuillcminot spiral 
then through fifteen turns of the latter, then through a conducting 



Fig. 339.—Autocondurtion from d’Arson- 
val> large solenoid. 


Fig. 340.—Guillrminot'« IfchnJc for iut> 
conduction. 


cord to the outer extremity of the other spiral, then through fifteen 
turns of the latter, and then through a conducting cord to the external 
armature of the other I^eyden jar. It is important that the two spirals 
should he turned in the same direction. They are placed with their 
fiat surfaces parallel with each other and 24 inches apart. With a 
powerful induction-coil or transformer and good condensers and spark- 
gap the space between the two parallel spirals becomes a very strong 
electromagnetic field. A single tum of wire, hanging freely in this 
space and parallel with the external turns of the spirals, will lie traversed 
by a current which will light up a series of 12- or 20-volt incandescent 
lamps. 

There is no spark or effluve effect from the inner extremity of each 
spiral with the connections made in this manner. 

For treatment the patient’s body should b© so placed between the 
two spirals that the long axis of the body is parallel with the external 
turns of both spirals. The simplest way is for the patient to sit with 
a spiral at cither side of him and with his legs raised by some kind of a 
foot-rest. 

Autoconduction by (iuillcminot Spirals in Arterial / lypertnusion . —- 
The treatments last twenty or thirty minutes, and in 15 cases reported 
by (iuillcminot 1 the result of a course of treatments was to reduce the 
bnxsl-pressure from about 21 cm. of mercury to about 17 cm. Fifteen 
or twenty treatments sufficed to produce a jtermanent effect, and after 
the first six treatments any general symptoms, such ns vertigo, debility, 
dyspnea, chilly feelings, were greatly relievi'd. 

AuUtrimdensaiion. — Wires from two different turns of the small 
solenoid uniting the two outer armatures pass, one to an electrode held 
1 Arch. dVIcctrufUi l atai.. .September 10, WOO. 
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bv the pntient and the other to n Inrge *«hret of metal upon which the 
patient Iior, hut from which ho is separated by an insulating mutt rex* 
(Fig. 341). 






-f^c-t // r n A 


I'i*. 341.—AutoroodcnMtion. 




^r^ eDtS 0{ H *S h Frequency and High Tension.-Oudm Resonator 
In this apparatus the discharge from the outer armature* of the two 
condensers passes through a certain number of the tur^ i a 








Fig. 343.—Bipolar rrxonalor (O’Kam i »tui LchaflJv). 



helix of large* wire, and by inductoreaonance induces a very high-tension 
•Jutcnargn from the other upper extremity of the solenoid (Fig. 342). 


3*14.—The uppnrutuM oi O’Farrrl and LctxuJly. 
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FifC- 345 .—GuHIrminot oplnd. F%. 346 .— Bipolar spirals. Similar to tbr 

Rochefort apjxxratus. 

Bipolar Spiral* (Rochefort ’* Principle ).—The connections arc from 
the outer armature of one condenser to the outer extremity of one spiral, 
through the outer two or three turns of the latter, and through a sepa- 


Fig 347.—The Rochefort rwmnator Fig 34 H.—The Teaeir. transformer, 

for use with two eondenaera. 

rate wire to a corresponding turn of the other spiral, following l ’' 
its outer extremity and to the outer urmnture of tho other wti 
(Fig-. :V!4i. 347, and 348). 


.4 Bipolar Outiin Umonntor .—The wires from thecxtrrnnl armatures 
of the condenser* an* connected with two of the turn* near the middle 
the helix, ami a high-frequeney and high-tension discharge takes place 
from both extremities of the helix (Figs. 343 and 344>. 

Cuillcminnt'x Spiral .—The wires from the externa! armatures of the 
condensers are connected, one with the outer extremity and the other 
with one of the two or thtve outer turns of a flat spiral. A high-frequency 
high-tension discharge takes place from the inner extremity of the spiral 
(Fig- 345). 
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Hand Rr*onatcr .—This i* also railed an oscillator. It w nn <*lw*- 
trwdr handle which is in itself a high-frequency reaonator (Fig. 



Fig. A'/). Pon*W<‘ high-frequency outfit (Browne). 

1,1 appara,us whcn conn ' c,fd m,h 

*- n poW$ ZisffizRsgszg* for >• “«* 




Hit. 151, ftrnioo Inch-frtHiuency lO'ix-mtor. 

' Hritl , powerfulI effect for the spark treatment of moles ami small etii- 
>< lomata ami for the vacuum electrode tnstmcnl of neuralgia. 
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MKTHOD8 OK APPLYING HIGH-FREQUENCY CURRENTS 

(SlaeKeuio'u TabU) 

Autorondurtion or inductive application i*t % distance 
without resonator, with d'Ammvnl or Tesla-TVwn*nn 
current |»n**ing through a large solenoid Mirrounding 
the patient. 


General Application. 


AuUKximlmwtiun (bipo- 
Iat condensation). 


_... ■ _ . f With condenser. 

" lthout rcson » tor { Without condenser. 


Electrode 
at a dis- 
t ance 
from the 
body. 



Direct ap¬ 

Metallic ap- | 


plication 

plicator. 

, Sparks 

< 



Indirect 

Glass appli¬ 

. Effluve. 

applica- 
t tion. 

cator. 

* /x »• 


Condenser couch. Schitten- 
helm couch. 

Piffard's condenser mattress 
with metal spiral. 

(lines condenser electrodes 
(FrirdlAndcr chair). 


f Direct du 

.SS 5 


Electrode applied di- 
rectly to the skin. 


Electrode sta¬ 
tionary. 


I discharge. 
Special for fuljruration 
Vacuum tube*. 1 
Tubes for catapboreeis. 


_ | Direct discharge. 

metallic * Indirect dis- 
elcctrodes. ( charRe. 

r Direct discharge. 
702^ 1 Indirect dis- 

cbarge. 


Glass 

um 


tubes. 


Electrode in ( Ordinary metallic electrodes. 

motion. \ Glass vacuum electrodes. 
With Piffard transresonator. 

Producing the high-frequency cauteiy arc. 
Special glass vacuum electrodes applied to mucous membranes. 


f Without resonator. 


Sparks 

means 


f Ordinary metal exciters. 

Containing air. 

/•i_ 


Glass tubes: 


Containing salt solu¬ 
tion. 

Tesla vacuum tubes. 


I 


One electrode on the 
skin and the other 
over exciter optTa- | 
ting at a distance. Stationary effluve. 

( Rhythmical mobile effluve. 

One electrode on the skin, the other discharging sparks against a metal 
also in contact with the skin (mediate discharge analogous to static 

wave current*). . 

Both electrodes at a distance from the skin (double effluve). 

One metallic electrode applied to the skin, the other a gla-» ' aC * 
electrode also applied to the skill. . 

Stwcial glass vacuum electrodes applied directly to the siirlace. 

One electrode from the Tcsla-Thoinsan coil us appluddmctly to tm 
skin, while another applies sparks to a uietal twill held near anottier 
part of the skin (indirect sparks). . ... 

One electrode ri-presential by Piffard s transresooator is “IT 1 ' , 

the skin, while the electrode from the oth«*r terminal'* imara 
hyperstatic tmnsfnniMT is applied to another part of the skin. 


1 There are: , . 

’ With insulated I With interior metal conductor. 

_ i handles. i Without interior metal conductor. 

Gla» vacuum electrode*. , n „ u|ut „, lhn , URhollt their extent, except the active part 

for the urethra, rvclum, vagina, mouth, etc. 

D«-gnsw of vacuum: 
l/WK) at rnoMpherc — red vacuum. 

1/10,000 atmosphen' — white vacuum. 

1/100,000 atmosphere. 
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METHODS OF APPLYING HIGH-FKfXjUKXOY CURRENTS 
Mixed method. Aulonm(lrn«a(iuD nnl rffliivp. 

With special n|>|wirntu* fur clrctrotlicrninpenrtrntion, tran*th»Tinir 
rlrctrocnaitulittinn (NagcUrlirnidt. Lorens, Kriiuiwr thrmM.ffr-x’ 

Guide, Doyen, etc.). 


t.enrral application. | * adulatory hiiih-frrqnenry rur- 

i rent .411 _ a! 


»«or> hiitrMrpqii^nry rur- 
by cflluve interruption, 
dory lii(tb.fr«|«fnry rur* 


1 rrnt by cflluve interruption. 


I ndnlatory hish-fr»-quenry rur- 
rrnt by arc interruption 
(Metiriofiknulir). 


Methods of multifrequence . 1 < 


Local applications. I'ndulatory hiRh frequmry rur* 


Local application*. . 


rent by -park interruption 
(called also motor-impulse 


, current).* 


VACUUM ELECTRODES WITH INSULATED STEMS 


A glass vacuum electrode which is to be used in the rectum or mouth 
is often made with a double stem, the outer one being to protect the lips 
or the anus from sparks when a high-voltage application is made 


(Fig. 352). 



f 352. New improved insulated higti-frcquencv tube. 


The Author’s Special Electrodes and Handle.—The electrodes 
used by the author, and perhaps original with him, have leading-in wires 
passing through the glass of the stem and making contact with a metallic 
part of the handle into which they are screwed, and by means of which 
the current is transmitted to them (Fig. 353). 

author s handle (Fig. 354) is made of hard rubber, insulating 
all the metallic portions from accidental contact with the patient, no 
matter what part of the handle may touch him. 

The conducting-cord is the flexible insulated secondary conducting- 
cord used in automobiles. It depends upon cloth and resin or wax 
instead of rubber for its insulating properties. Soft rubber disinte¬ 
grates in a few minutes under the influence of a high-tension high-fre¬ 
quency current. The proper conducting-cord can be touched by the 
operator or patient without any shock, only a shower of violet brush 
discharge like that from a condenser electrode. But if this coni is 
brought near any other cord conducting high-voltage electricity, a 
spark may perforate the insulation and leave a spot which is no longer 
insulated, and where if the cord be held for a few seconds a hum will 
be received from a continuous stream of white sparks. Such a bum 
is peculiar in causing pain for only a few seconds: it leaves a dry portion 
of dead epidermis which conies off like a scab, leaving a perfectly 
healed place underneath. 

Application of High-frequency Current Vacuum Electrodes 
Through the Clothing.—Contrury to the conditions obtaining when 

1 'Hie combined efTert of n wave of low frequency upon a current of high frequency. 

1 The effect* are similar to thum< of Snow’s static wave current to which ore added 
the effect* of hi|£h-fr(K|Uancy currents. The “motor-impuUc current " produce* am- 
traction* lew painful than those produced by the static wave current* 











II I*ill 


» Hiyi rsi 


nnK.i m 


Fi* 353 


Vuthor * varuum electrode* with lc»<linK-in wire*. Figure does not i*how the 
completely insulated handle. 
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galvanic or fnradic appliration* nrv made, high -frequency current and 
other glass vacuum rliftwlc application* art* not materially affected 
by the presence of a single very tmn lityor of *ilk, rot ton. linrn, or woolen 
clothing. Increasing the thickness of the material mnrkodiy change-* 
thr character of thr discharge. A thicker layer of material, siirh as thr 
underwear and trousers, change* the character of thr application entirely. 
Thr adjustment of apparatus which will give a mild discharge without 
spark effect, but with the hulh filled with brilliant light when the bulb 
is directly in contact with the skin, show* practically no luminosity 
when applied through thick clothes. No beneficial discharge occurs 
through the clothes in this case. To obtain luminosity and a therapeu¬ 
tic effect it is necessary to adjust the strength of the'primary current, 
the length of the spark-gap, and the other faetor* so os to produce a 
stronger discharge. There is a great deal more sensation because 
of the spark effect, due to the distance between the electrode and the 
surface of body and because of the stronger currents employed. A 
tube that is brilliantly illuminated produces a sharp burning sensation 
if applied through the trousers and held at one place for a short time. 
It should usually be kept in constant motion, and then produces no 
undesirable effect, the skin not being reddened unless the current is 
applied to a small region for an appreciable length of time. The author 
has never seen any injury to the clothing. 

The effects of the application of a vacuum electrode through the 
thinnest underclothing are practically the same as if applied to the 
skin. There is the advantage of modesty in some cases, and no powder 
is required to enable the electrode to glide readily over the surface. 
The therapeutic uses are the same as those of the direct application to 
the skin. 

The effects of an application through thick clothing are actively 
counterirritant and rubefacient if the electrode is kept in one place for 
an appreciable length of time and if the current is quite a strong one. 
They are revulsive without rubefaction if the current is less powerful 
and the electrode is kept in constant motion. The therapeutic uses 
are found in cases of chronic articular or muscular or nerve lesions 
where a powerful counterirritant effect is desired, and in some cases of 
neurasthenia, applied along the spine. The general indications for 
high-tension high-frequenev currents arc met by this application in 
cases where a very marked local effect is permissible. 

Physiologic Effects of High-frequency Sparks and Effiuves.— The 
effluve from a resonator applied from points 4 to 10 inches from the sur¬ 
face feels like a fine cool or 1 uke-warm breeze, and this produces analgesia 
and sedation. From a nearer point there is a prickling, contraction of 
the cutaneous muscular fillers, redness, ami arterial hyperemia. Nearer 
still there are powerful muscular contractions, ln»th at the active effluve 
electrode and also at the indifferent contact electrode from the other 
pole of the resonator, but there is practically no heat generated in the 
tissues. Actual sparks applied in one place stimulate the cutaneous mus¬ 
cular fil**r* (goose flesh) and vasoconstrictors. After paleness, lasting 
om*-half to one minute, an intense erythema develops. Prolonged appli¬ 
cation is followed by vasodilatation, edema, blistering, diajs^lesLs of red 
cells. The longer high-tension sparks cause contraction of deep-seated 
muscles. 

Electrolytic Effect of High-frequency Sparks. High-frequency cur- 
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rnit> in general do not nffi*rt n solution of iodid of potash. hut high- 
frequency S|wrkx produce tiny Mur point* upon the surface. Nagcl- 
si-hmuit doc* not *up|MK«c that there is nnv important electrolytic effect 
upon the tissues from cither the direct or the indirect high-frequency 
spark. J 

Fulguration, or Keating Hart’s Method of High frequency 
Sparks for Cancer. 1 I’his method consists in the application of long 
and powerful sparks for the destruction of morbid tissue. The apparatus 
tnav 1 m- any of the resonators giving high-frequency currents, and may 
Is* either monopolar or bipolar, the latter being preferable. The patient 
holds a metallic electrode connected with one pole of the resonator, while 
the spark electrode is brought near the diseased area. This electrode 
has an insulating sleeve, by which the length of the spark is exactly 
regulated, and a current of air or CO, is forced through it to keep the 
temperature from becoming too high. The strongest possible discharges 
arc used. 

In the case of a small ulcerated epithelioma the application is 
divided into four different steps. At first several sparks are applied, 
producing blanching of the tissues and a marked degree of anesthesia, 
then more powerful sparks an* applied, softening the tissues; third, the 
tissues treated by the sparks are curretted and enucleated; fourth, the 
same powerful sparks are applied at the bottom of the wound to elimi¬ 
nate any traces of neoplasm. 

Larger tumors, especially those in which ulceration has not taken 
place, require the surgical procedure first, followed by the high-fre¬ 
quency sparks over the floor of the wound. The treatment requires a 
general anesthetic, and in some cases it is preferable to destroy different 
parts of a large tumor at a number of different sittings. 

A typical operation by this method consists in an excision of a can¬ 
cerous breast and axillary glands, under general anesthesia, of course, 
and then the application of these long, loud sparks to the entire raw 
surface, except the undersurface of the skin flaps, which would certainly 
become necrotic if subjected to this treatment. As each spark strikes 
the exposed muscle a bunch of muscular filers may bo seen to contract 
violently. De Keating Hart continues to apply these sparks for a 
number of minutes, until the entire surface changes from a raw rod to 
a dry, brownish, cooked appearance. Ample provision is made for 
drainage when the wound is closed. The consequence is a tremendous 
oozing of serum and a wound affording a fruitful field for infection, 
against which the greatest precautions should be taken. I he theory 
is that the fulguration has a tendency to prevent recurrence by its effect 
upon the remaining tissues. Of course it cannot prevent recurrences 
in tin* skin or along the cicatricial line, because it cannot In* applied 
there. 

Having seen the method applied by the brilliant originator, and 
considering the result* reported, the author feels that he cannot recom¬ 
mend this method for cases of this character. 

The claim is made that recurrences are very much less prevalent 
after this method than after simple surgical excision, and that the 
cicatrice* are as good cosmetically a* those following radiotherapy. 
High-frequency sparks seem to have a selective effect upon morbid 

1 Archive* dVIrctrioit^ iiMxliculc, August 10, 1007. 
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tissue, and the linn of cleavage between the tumor and the surrounding 
flesh bworow mon« marked The enucleation if ranter. The name 
method han been applied for local t ulterculosin. lupus of the skin and of 
the none, ami has even boon found useful in certain ease* of chronic 
x-ray dermatitis. 


Fig. 3M. —Keating Hart'* electrode fur ful|(ur#tio». 

American Electrotherapeutic Association in 1905, and provides a 
means of regulating the strength of sparks front zero up to their maxi¬ 
mum of length. The conducting-cord from the resonator is attached 
Vo the portion of the electrode which is to be applied to the patient. 


Fig. 855.—Kraling Hart'* apparatus for fulguration. 

Many different electrotherapeutists employed high-frequency sparks 
before the publication of Keating Hart's method. The originality 
m the latter seems to lie in the combination of surgery and electricity. 

I he author’s electrode (Tig. 357) for applying high-frequency 
sparks for their destructive effect was described at a meeting of the 
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Tlii* portion in separated bv an insulated section from the portion which 
in held in the opmtor'a hnnd. A Inver actuated by a ’•prime makes 
n connection between these two sections and conducts the entire dis- 
rhargo from the n>sonator into the operator's body, ('rename upon 
the lever introduces a greater or a less spark-gap between the two sec¬ 
tions. ami when the distance is at its maximum a powerful spark will 
pass to the patient. If anesthesia is not used, as in the cose of small 
epitheliomata or warts, the author’s technic consists of at first releasing 
the lever, then turning on the current, bringing the electrode near 
the part to be treated, and making an application of very small 
sparks, which are increased in length by pressing on the lever. When 
a certain degree of anesthesia has been produced, the sparks applied 
to the patient are gradually increased in length until they are about 
$-inch long. The whole process takes but a few seconds from the 
time the application is begun until all of the current is being applied 
as a series of sparks. An application of ten or fifteen seconds is usually 
enough for the smallest neoplasm, and not more than a minute Is re¬ 
quired for those which arc $ inch or 1 inch in diameter. Intense inflam¬ 
matory reaction, which follows the application, is usually the active 
factor in the destructive action, but in certain cases it seems desirable 
to apply sparks of special intensity and for such a length of time as 




AttA,/ 








*k/W 


Fig. 357.—Touwy'g electrode for high-frequency spark? 

actually to burn and char the tissues. The author’s method gives good 
results in both ulcerated and non-ulcerated cutaneous epithelioma and 
in ulcerated carcinoma of the breast. 

Bipolar Oudin Resonator Applied for a Local Effect.—Oudin 
and Iionneaux 1 use two different adjustments for the application of 
high-frequency currents for local effect. Their apparatus consists of 
a bipolar Oudin resonator connected with two pairs of Leyden jars, 
charged by either a 50-cm. induction-coil or by a closed magnetic circuit 
step-up transformer actuated by an alternating current. One adjust¬ 
ment of the apparatus consists in connecting the diseased part with the 
upper extremity of one resonator while an effluve is applied by a brush 
electrode connected with the upper extremity of the other resonator. 
The other adjustment has the lower extremity of a single resonator con¬ 
nected with the diseased ureu, while the brush electrode is connected 
with the up|ier extremity of tin* same resonator. An improvement 
consists in placing tin* patient iiimui an insulated platform. The appli¬ 
cations are made every two or three days. Thev last ten minutes, am 
are followed by a series of sparks lasting ten or fifteen seconds. 

The f'rotfTi rjfluvrr (Fig. 358) has a range of usefulness similar to 
that of the static crown. 

' l.c lUihuin, C’cpti inber 1 MH>5, p JUg 
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The Effect of Condenser Electrodes.—These rlcctirxle* consist 
of n metallic or «•»li**r r»mm1 romluetor. covered by gliuw or hard rubber 
Acting »> an insulating dielectric betwee n the body nnd the conductor! 
A glass tube. *hn|M*d like u vacuum electrode and filled with salt solu¬ 
tion. makes an excellent condenser electrode to bo ruht>ed over the 
general surface or for introduction in the rectum. Surh an elect rode 

is applied to the 
surface and is con¬ 
nected with one 
|>ole of the d ‘ Arson- 
val apparatus, while 
, the patient holds a 
metallic electrode connected with 
the other pole. The effect is the 
same as when a glass vacuum elec¬ 
trode is used with the same kind of 
current. In the particular case de¬ 
scribed. and if the apparatus is ad¬ 
justed for great, amperage and low 
voltage, there will be little or no 
spark effect, and the local effect 
will be antiphlogmasic and seda¬ 
tive, while the constitutional effect 
will be to lower the blood-pressure 
if it is unnaturally high. There 
will be the same other less-marked 
effects that are obtained when a 
glass vacuum electrode is used. In 
no case does the salt solution in 
the condenser become luminous. 


and with the current regulated 
for a distinctly d’Arsonval effect 
there is only a little violet brush 
discharge where an imperfect con¬ 
tact is made with the skin. 

A salt solution condenser elec¬ 
trode, with a higher voltage dis¬ 
charge, gives the same shower of 
sparks as the vacuum electrode, 
but much stronger with the same 
conditions in the rest of the ap¬ 
paratus. 

This strong application pro- 
El*. 368.— Oourn rffluver for hUb-fra- • pOWWtuI revulsive effect, 

quetwy current* (Hrownc). making it wonderfully effective m 

some cases of neuritis ami myositis. 

A salt solution condenser electrode is the most perfect means of 
making local applications for obtaining the different effects of the dis¬ 
charge either from a static machine, or from a Leyden jar connected 
with a static machine, or from either pole of an induction-coil (the 
strength to be limited by setting the spintremeter for a short spark), 
or of the discharge from a high-frequency apparatus of either the d’Ar- 
sonval or the Oudin type. 
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Condenser electrodes of metal with a covering of hnnl rubber produce 
effects similar to those from salt solution gins* condenser electrodes 
but are usually not intended to l»e rublxnl over the surface of the body! 
but rather for introduction into the urethra or nose or for applications 
to the conjunctiva. 

Condenser Electrodes of Large Size.— This is exactly what the 
autocondenuntion couch or pad amounts to. They are especially in¬ 
tended for use with the d'Arsonval or comparatively low-tension "high- 
frequency currents, and except in the case of sciatica are generally 
used for the constitutional effects described in the section on Autocon- 
densation. 

OTHER APPLICATIONS WITH EFFECTS RESEMBLING THOSE OF HIGH- 

FREQUENCY CURRENTS 

Glass Vacuum Electrode Connected with One Pole of a Tesla 
Transformer, Known also as a High-frequency Coil.—An easily 
portable outfit no larger than a handbag has been introduced in America 
(the Seeley x-ray apparatus and others), which consists of a complete 
Tesla apparatus. This requires only to be connected with an electric- 
light socket to l>e ready for bipolar use for exciting an x-ray bulb, or one 
pole only may be used to excite a vacuum electrode. The last application 
is the subject of the present paragraph. It has the same rather sharp 
spark effect w hich characterizes the similar use of an induction-coil, and 
the patient is liable to jump if any metallic object or another person 
touches him. It is, therefore, a less agreeable application than the one 
which employs a d ’ Arson val or an Oudin apparatus to excite the vacuum 
electrode. A shower of sparks from it would be disagreeable. The 
therajieutir effects are similar to those from vacuum electrodes con¬ 
nected with the Oudin resonator. There is no muscular contraction 
and scarcely any sensation but that of warmth. There is a stimula¬ 
tion of metabolism and a tendency to raise arterial tension when it is 
abnormally low. It has analgesic properties. 

Glass Vacuum Electrodes and the Static Machine.—The elec¬ 
trodes should have leading-in wires. 

Their effect when connected with a high-frequency apparatus, 
either d’Arsonval or Oudin, actuated by a static machine, is about the 
same as when the high-frequency apparatus is actuated by an induc¬ 
tion-coil. 

Their effect when connected with one pole of the static machine 
without Leyden jars is somewhat different. The discharging rods of 
the static machine should be about $ inch apart. 

A series of shocks an* felt when the electrode is held in the hand. 
It is as if slight muscular contractions were being caused, producing 
sensations in the different tendons in the wrist. If the elect rode is 
lightly applied over the sensory' nerves in the proximal portions of the 
fingers, a slight tingling sensation is felt at the distribution of these 
nerves. Rather sham but very small sparks are felt when the elec¬ 
trode is held at a small distance from the surface. A greater separation 
of the conducting-rods produces more marked sensations of muscular 
contraction, which may extend up as far as the elbow. There is, how- 
ever, no actual movement of the arm and no rigidity. The iH*rson is 
fully charged during this application, and any one touching lus other 
hand, for instance, receives a sharp spark, which causes the hand to 
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hr drawn away. The therapeutic effort of the application ia almost 
exactly the same a* that of the Morton wave current. 

Glass Vacuum Electrodes Connected with a Static Machine 
and Leyden Jar. These give tin; same sensations as the application 
last described, ami the same physiologic and therapeutic effects as the 
static induced current. The external armature of tin- Ix'yden jar con¬ 
nected with one pole of the static machine is grounded, while the glna* 
vacuum electrode is connected with the external armature of the other 
Leyden jar. 

These two methods of using the vacuum electrode® with a static 
machine are convenient means of local application of static electricity. 
Their effects are not due to the light in the tube, but to the nature of 
the current transmitted through the partial vacuum. The patient 
need not he' insulated. 

A Glass Vacuum Electrode Connected with One Pole of an 
Induction-coil.—A coil suitable for x-ray purposes may be.* used for 
this application. The vacuum electrode does not show much light 
until it is brought near the patient. Then quite sharp sparks pass to 
the surface, so that it is necessary to apply the electrode quickly, or in 
some cases, as in the rectum, to apply it before turning on the current. 
As the electrode is passed over the surface it is quite essential to con¬ 
stantly maintain a good contact with the skin, talcum powder enabling 
the elect rode to glide smoothly over the surface. Every part of the 
patient is charged with electricity of such a kind that imperfect contact 
with any metallic object or another person will give rise to disagreeable 
shocks. A child sitting on its mother’s lap while this application is 
being made usually cries most of the time because of the succession of 
shocks received from the mother. The induction-coil should be regu¬ 
lated to produce about a 24-inch spark. The spint re meter should be 
set at 3 inches, so that the patient will be protected against the pos¬ 
sible occurrence of an excessive discharge. The application causes 
no muscular contraction and no sensation except that of warmth when 
the elect rode is in perfect contact and a moderate current is used. Such 
an electrode held in the hand while an excessive current is applied, the 
lull power of an induction-coil, produces no muscular contraction in the 
sens** of not being able to let go of the electrode or to move the arm in 
any direction. There are, however, the slight tingling sensations in the 
tendons about the wrist which most strong electric applications pro¬ 
duce. There is nothing to l»e gained by making such an excessively 
strong application, but it does not affect the patient injuriously if done 
accidently or for experiment. 

The effort of a glass vacuum elect rode connected directly with 
one pole of an x-ray induction-coil is to produce a local counterirritant 
effect without the necessity for reddening the skin, and a general effect 
in the direction of increasing metabolism and stimulating the sympa¬ 
thetic nerves and glundular activity. 

It is an excellent appliration for facial neuralgia, ami mild cases 
foot tic douloureux) show improvement after the first treatment, 
f ar&lyxed muscle* sometimes regain their size and tone in consequence 
of this application, as in case* of infantile paralysis treated by the author. 

. * l w ‘*l seldom Ik* preferred to the Oudin or d'Arsonval currents 
w’lth glit** vacuum electrodes, and never for the application of a stream 
of sparks, because they are of a very disagreeable character. 
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Hertzian Waves. These no- elect nuiuigiietic waves pnipnga*' 
to enormous distances. and made use of in sending win-less m~nnayn for 
a distance of over a thousand miles. They are lilierated by the dis¬ 
charge of an induction-coil and its condenser, and their commercial 
use is I*.hmhI upon the fact that they greatly lessen the resistance at an 
ini|H'rfect contact, and thereby art at each impulse to turn on a stronger 
current from the local batten' which operates the telegraph receiving 
inst rumen t. 

These electromagnetic waves an* generated in abundance by x-ray 
and high-frequency apparatus, and there is no doubt that they produce 
therapeutic effects. 

Tlu* Marcom t rirdtss telegraphy sending and receiving station is shown 
in Fig. 359. S, Switch to connect antenna with either sending or re¬ 
ceiving outfit. In sending, every stroke of the interrupter charges W 
with a high electric pressure, which is relieved by the spark making 



till. 35Q. — Diagram of Macconi wirclrw telegraphy (Houston.) 


a temporary path to the earth. Not only this but more charge rushes 
out of W than was put into it. and then electricity surges back again 
from the earth into W. A series of decreasing oscillations take place, 
like a bent spring coming to rest. Several million per second pass 
through wire and spark-gup. The visible sparks are twenty or t nrt> 
a second. Hert zian waves are set up, but recent work indicates that t o\ 
do not transmit the message. Probably the currents rushing mto aiu 
out of the earth tend to ehurge and discharge the earth itself andi sta 
radiating waves along the earth’s surface. Receiving, the switch is 
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Wave* in the earth encounter vertical wire, ascend it and influence 

coherer, causing its resistance lo drop. , 

A busier is striking the coherer all the time, and causes the resist- 
ance to become gnat again as soon a* the influence ceases. 

Longest practical distance* so far, 1500 nines. 

THE PHYSIOLOGIC EFFECTS OF HIGH-FREQUENCY CURRENTS 

Certain effects an* common to all the different methods of applica¬ 
tion. and these an* chiefly those of increased metabolism. 

Other effects depend upon the mode of application and an* chiefly 
vasomotor Applications in which currents an* induced in the human 
bodv have a general sedative effect upon the vasomotor system and 
reduce blood-pressure, while those applications which act more like 
static electricity, by sparks or effluve, have a stimulant effect upon the 
local circulation, and an effect upon the blood-pressure which probably 
slightly elevates it in health and tends to bring it to the normal when 
it is unnaturally low from disease. . 

Local Effects.—If a metallic electrode is in good contact with the 
skin or mucous membrane and the high-frequency current is of moderate 
strength—i. c.. 150 milliampervs or less—no sensation is produced until 
a sense of warmth gradually develops. This may change gradually to 
decided heat if the electrode remains in one place. \Y ith a greater 
strength of current, up to 400 or 500 millinmperes. metallic electrodes 
still give no other sensation than that of heat. If there were an im¬ 
perfect contact, however, brilliant white sparks would pass from the 
electrode to the surface of the body, and this would produce a sense of 
pain and a reflex muscular contraction, drawing the affected part away 
from the electrode. With vacuum electrodes in good contact with the 
skin there is a little sensation of stimulation besides that of simple 
warmth. This is due to the very small sparks which form an invisible 
part of the discharge, even with a moderate current of 100 milliam- 
peres. ami with a heavy current of 250 milliampcrcs or more the 
outside of the bulb is covered with sparks passing to the surface of 
the body. In this case there is a sensation as of little sharp points 
striking the surface. The high-tension effluve produces a sensation 
as of a warm breeze, and if the effluve is brought too near the surface 
rather severe sparks leap to the skin and cause the usual sensation 
produced by an electric spark, but do not cause muscular contractions. 
1 he vacuum electrodes, held at a little distance from the skin, give rise 
to a shower of sparks which give only a sensation of warmth with very 
weak currents, but with moderately heavy currents the sparks are 
severe and painful, and if applied for any length of time in one place 
will cause blistering or necrosis. Klectrodes of copper wire covered 
with hard rubber sometimes take the place of vacuum electrodes inside 
the nose and elsewhere. They give rise to a shower of very fine sparks, 
ami produce at first a slight sense of irritation. Condenser electrodes 
with a wire surrounded by oil produce more or less sparking, and this 
resembles other high-frequency applications in the absence of muscular 
contraction. 

The visible effect upon the skin varies according to the strength of 
the application. T here may not be any noticeable effect nr there may 
be redness lasting for minutes or hours, or groups of small red jKunts 
looking lik<* multiple pin-pricks. In some cases, as for warts, the current 
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may be obtam.nl from local application* without producing anv vi-iblr 
hH'nl effect, and when a pronounced local effect i* derind the *nn1i«!u 
non must usually la- of such a nature aa to produce acme derm. if vi«; 
bio effort. He|N*atcd reactions from high-frequency application* win 
hnally tan the skin, ami sometimes, if too much mark effect ha- been 
employed the skin tiecomes irritated. In this case treatment has to ho 
suspended for a tune. w 

The histologic effect upon the akin is stimulating, sometimes there 
» vasoconstriction followed by dilatation, and there is sometimes a 
degree of anesthesia produced. Ozone is produced upon the surface 
by the passage of electricity, anti it is doubtless absorbed to a consider* 
ble extent. Then is a vacuolization noted in microscopic preparations 
of the akin after the application of high-frequency currents which mav 
be due to the liberation of oxygen or ozone in the* tissues. The current 
has a tendency to promote the activity of tissue changes, and this is 
taken advantage of in the treatment of chronic inflammatorv conditions 
It is always observed that the glass electrode becomes covered with a 
dense diy coating of secretion from the surface of the skin, requiring 
the vigorous use of soap and water or even sapolio to remove it. This 
^ due chiefly to the activity of the sweat glands under this treatment. 
The liberal use of talcum powder enables the electrode to slide readily 
over the skin and maintain a good contact; without it the electrode 
sticks to the damp skin and disagreeable sparking results as the elec¬ 
trode goes from place to place by jerks. The application, if at all 
thorough, is followed by a sense of warmth lasting from a few minutes 
to an hour. The odor of ozone or of nitrogen pontoxid mav be de¬ 
tected upon the skin for hours afterward. 

Spark discharges from a high-frequency cleetrode held at a short 
distance from the surface produce results similar to those of any other 
electric sparks. If severe and applied to one spot for more than an in¬ 
stant they cause a painful sensation and primary anemia followed by 
hyperemia of the skin. A prolonged application of severe sparks at 
one spot causes loss of hair and permanent destruction of some of the 
hair follicles. Win. L. Clark 1 has given the name desiccation to the effect 
producer! by a stream of high-frequency sparks applied to one spot for a 
few seconds. The tissue is cooked rather than burnt. Freund’s experi¬ 
ment shows that such severe sparking produces an infiltration with poly¬ 
nuclear leukocytes in the rete Malpighii, extensive extravasation of blood, 
and vacuolization in the intinm of the arterioles. 1 he inner walls of the 
arterioles in the skin may be so much thickened by this gaseous infiltra¬ 
tion as to fill the entire lumen. Similar changes are produced by the 
x-ray, by the ultraviolet ray, and by high-tension discharges of the same 
severity from static, famdic, or any other source. 

Su * * ** * * * ' * ' - 

active 
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latter is due to a vitalizing action upon the tissue cells 
quent greater resistance to morbific organisms. 

Moderate or severe high-frequency applications to mucous mcm- 
bnuiiw, a* aliout the mouth, eye, nose, rectum, or vagina, produce enc* s 
similar to those upon the skin. Applications of ft therapeutic strength 
‘Journal of Ailvitiinil Therapeutic*, April, 1011, vot. xxix, No. 4, p. Utt. 
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produce a vitalising effect upon mucous membranes, not merely a 
transitory hy|>err*nm or stimulation of necretion. 

The Deeper Effect of lsteal Ihyh-frctpirnry Apphration*.- L’«uaUy 
thom in very little sensation ami no muscular rontraction. Where 
it is desirable to produce muscular contractions vibratory currents may 
bo Applied by connecting the vacuum electrode with one pole of the 
x-ray coil No Leyden jars or solenoid or resonator an- used. The 
electrode is passed rapidly over the abdominal wall, and if the current 
is fairly strong a very pretty play of muscular contractions is produced. 
These are entirely painless. With this application the patient has a 
high-potential charge, and will receive rather a disagreeable spark if 
another person or any good conductor touches him. The vacuum 
elect rode must be kept in close contact with the skin to prevent disa¬ 
greeable sparks. The strength of the secondary current from the x-ray 
coil should be sufficient to spark across a 3-inch gap, and the poles 
of the coil should l>e placed 3 inches apart if the limbs are being 
treated, or j inch apart if the current is to be applied to the gums or 
in the nose. The distance between the poles regulates the strength 
of the application in accordance with the sensitiveness of the part. 
The author has had especial success with this method in infantile 
paralysis, constipation, and chronic neuralgic affections. 

Or. in another way of producing muscular contractions, the d’Ar- 
sonyal transformer may be used and two metal electrodes applied to the 
patient, one of which he may hold. A short air-gap is made in the 
circuit with the patient and powerful painless muscular contractions 
an* excited (F. F. Strong). 

Local applications of high-frequency currents perhaps penetrate 
more deeply than other forms of electricity which are propagated to a 
great extent over the surface of the body. The deeper tissues share 
the heating eff<*et of high-frequency currents. The activity of lymphatic 
and other glands is increased, and if the electrode is in the rectum the 
secretion of mucus in the rectum and bladder is increased. Thera¬ 
peutically this acts as an active stimulant in tuberculosis and other 
chronic inflammations. Sometimes this application excites a move¬ 
ment of the bowels some hours later. It always produces a tonic effect 
u P°. n \ , ‘‘P tirc nervous, vascular, muscular, and secretory structures 
ol the bladder. The same effect is perceptible about the external gen¬ 
itals and vigorous erections are produced. 

f applied through the clothes, underclothes, or bandages the dis¬ 
charge from glass vacuum electrodes has much more spark effect. This 
• oiih .me, produces decided itching at the time of the application, but 

e strength of the current has not been too great, and the clothing 
i.i> )u n quite thm, this sensation quickly disappears. The current 
ay »«• applied with good results even in the case of a limb all bandaged 
eczema. Too long or too strong an application, or one 
■ ln ' J, 'd too long without moving the vacuum electrode from one 
°, r too much spark cf 

iDleasant. 

dimin- 
'ith the 

u if f .7 -*» “ consequent tonic effect upon the 

».mVi ;?• * , Wood-vessels, which makes it u successful application in 

pmemtui and varicose veins. 

High-frequency currents act upon chronic inflammation as a power- 
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fill eliminative or resolvent of infiltration and induration. Sometime* 
Ihr effect of I ho x-rnv and that of high-frequency current* upon the t>nmr 
can w 1 observed. The x-ray has nn alterative, and high-frequency 
curront* an eliminative, effect. n ’ 

Like many other forms of electricity, high-frequenry current* will 
experimentally kill bacteria or retard their development, but their 
therapeutic use depends very little upon any antibacterial proi»erty 
they uiav possess. 1 3 

Applied over the abdomen high-frequency currents stimulate gastric 
ami intestinal peristalsis. 

Most of the general systemic effects may be produced by the appli¬ 
cation of vacuum electrodes over a considerable portion of the body, ;in d, 
providing the current passing through the vacuum electrode is strong 
enough, it seems to make little difference whether the patient is holding 
a metallic electrode from the other pole of the d*Arsonval or whether 
it is entirely unipolar from the Oudin apparatus. 

Effect of Local Applications of d'Arson ml Currents.— These may be 
made by direct metallic contact, as by metallic electrodes, from the two 
terminals of the small solenoid, and in that case the effects arc the same 
as front the general application, with an additional local analgesic, resol¬ 
vent, vasomotor, and trophic effect. 

Indirect applications include those of sparks or effluve anti those by 
vacuum and condenser elect nxles. Their effect is both local and general. 
The general effect is partly the same as that from general applications, 
lowering arterial tension (exeept when glass vacuum electrodes are 
passed lightly up and down the spine with an adjustment of apparatus 
producing great spark effect) and stimulating metabolism and similar 
effects, but it has also an effect due to local congestion and a conse¬ 
quent reflex influence upon even* organ in the body. It gives origin 
to a change in the chemic and physical state of the blood which affects 
the protoplasm of the red and white blood cells, whose exchanges become 
more rapid, and to changes in the blood-plasma. 

Toxic or inflammatory products are more quickly eliminated. 

The local effect of local indirect applications of d’Arsonval currents 
is important. It differs considerably according to the method of 
application. A glass vacuum electrode, making a good contact with 
the surface* of the skin or with any of the mucous membranes, while a 
good contact is made with a metallic electrode from the other pole of 
the d’Arsonval apparatus, produces no sensation but that of warmth 
if a current of moderate strength is passing through the patient, 150 ma. 
for instance. But this seems to have a cumulative effect, and the 
vacuum electrode becomes uncomfortably hot after lx*ing usial in the 
rectum for more than five minutes. Rubbed rapidly over the surface 
with powder to insure a gtwxl eontnet, a much stronger current mat 
used without discomfort from heat except in sensitive regions like the 
face. The glass becomes quite hot, however, and fatty material, th¬ 
rived from the skin and mixed with the powder employed, forms a w in e 
crust on the surface of the glass almost as hard as enamel and requiring 
soap und hot water to remove it. The skin becomes somewhat reo- 
dened from an application of a strong curront of 200 ma. or more. 1 ™ 
character of the application may be varied somewhat. I he hum ' 
of milliumperos may lx* increased without changing the voltage o i 
current through the patient bv using a stronger curront in the pnn»ar> 
of the induction-coil. The voltage may Is* increased independently 





&S2 MKntCAL. Rt.ElTRK ITT AND ItflNTOICM RAY* 

of the HinpenfP' by increasing the length of the *pnrk-gnp: thi* produce* 
k greater spark effect fmm the glass vacuum electrode. The greater 
the amperage and the lew the voltage the more purely dWrwonvnl in 
the application, and the greater the voltage, with n corresponding 
reduction in tin- amperage, the more purely Oudin or high-frequency 
high-tension does the application from glass vacuum electrodes become. 

The local effect of glass vacuum electrode* connected with the 
d Wrsonval apparatus and the current, so regulated as to produce warmth 
without spark effect (d Wrsonval character), is hyporemic; sedative of 
sensitive nerves, l»oth near the surface and deeper seated; antiphlcg- 
masic in all kinds of inflammation, acute or chronic, simple or infective; 
ami trophic, stimulating the tissue cells to healthy activity and 
development. 

The local effect of glass vacuum electrode*, connected with the d Wr¬ 
sonval apparatus with the current adjusted so as to give the greatest 
spark ('fleet and very little amperage, is the same as if it were connected 
with the Oudin resonator, but it will be dcseril>ed here for convenience. 
A small vacuum electrode, $ inch in diameter, hold near one spot for 
a few seconds applies a shower of fine sparks, which anesthetizes the 
skin to such an extent that a more severe application does not cause 
pain, and even slight operations could be performed. Holding the glass 
electrode dose to the skin or in contact with it the sparks are more 
severe, and presently the skin turns white, and a few minutes later a 
zone of intense redness forms around the white area. It takes only a 
minute's application at the same spot with the strongest discharge to 
cause local superficial destruction. The subsequent course Is for a sort 
of pus blister to form, looking like a vaccination pustule. This gradually 
changes to a dry scab, which leaves no sear if the application has been 
comparatively mild, as for treating a wart, or quite a distinct scar if it 
has been severe, as for the destruction of an epithelioma. A larger 
vacuum electrode, which may be applied to a surface 1 or 2 inches in 
diameter, may l>e passed quickly over the surface without making 
very close contact, and produces with this high-tension discharge 
hyperemia of the surface and a counterirritant effect, and an effect 
upon painful nerves which may not be desirable in certain cases; it 
seems to “key them up.” The skin may even be made somewhat 
red and rough by too frequently repeated applications with too great 
a spark effect. The application is a powerful resolvent and antiphleg- 
masie and usually relieves pain. 

The Effect of the Violet and Ultraviolet Radiations from the Glass 
Vacuum Electrodes. —Visible light is produced by the passage of a cur¬ 
rent of electricity through a tube exhausted to about r*W atmosphere. 
The color varies with the exact degree of vacuum. Some of these tubes 
are filled with a beautiful blue, lilac, or violet color, and in some 
there are also patches of the apple-green color which indicates the 
presence of an appreciable amount of x-ray. The visible light from 
one of the vacuum electrodes has no demonstrable physiologic or 
therapeutic effect. 

The passage of the current through the partial vacuum, and especially 
through the air between different parts of the tube and the patient 
'for minute sparks may be seen passing along the outside of the tube 
from parts not in contact with the patient), produces ultraviolet radia¬ 
tions sufficient to cause fluorescence in a piece of Willctnite held near 
the tube in a dark room. The ultraviolet ray thus produced has its 
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umijiI properties of liberating oxone from the atmosphere, and of being 
■Ivoulx'd bv the most superficial layers of the skin. It is hardly to Is* 
supposed that the ultraviolet rays absorbed by the Issly during a 
treatment by means of vacuum electrodes takes any more direct part 
in the physiologic or therapeutic effect. 

The oxone produced by the application of the vacuum electrodes and 
ultraviolet radiations is very important, Rubbing the vacuum electrode 
over perhaps a fourt h of the surface of the body for ten or twelve minute* 
bathes the patient in ozone gas for that length of time. It is absorbed 
by the body just as carbonic acid gas is absorlicd from bathing in water 
charged with that gas. Its general effect is that of ozone inhalations, 
increased processes of oxidation in the blood and every other tissue'. 
Nitrogenous substances are completely oxidized and leave the system 
as urea instead of being incompletely oxidised to form uric acid, some 
of which would lie eliminated, but some of which would form an irritant 
deposit in the joints or nerves. The odor which is noticed upon the 
patient, and which may even cling to his clothes for several hours, is 
chiefly that of nitrous acid produced at the same time as the ozone. 
This acid may play some part in the effect produced by the applica¬ 
tion. Vacuoles or cavities filled with ozone may be found in the tissues 
directly subjected to this treatment. 

In addition to the effects described the glass vacuum-electrode 
application has other effects which are dependent upon the nature of 
the currents which it t ransmits. These may be cither those of the low- 
tension high-frequency type, called d'Arsonval currents, or the high- 
tension high-frequency currents, of which the Oudin resonator yields 
an excellent example, or the current from a static machine, or the cur¬ 
rent produced by one pole of a Tesla coil. These are the types of 
current which are most often applied by means of the vacuum elec¬ 
trodes, and they have quite different effects, especially upon the general 
system. 

Systemic Effects of High-frequency Currents. — Experiments 
Showing the Effect of High-frequency Currents on Animals. —D’Arson- 
val’s experiments' showed in a general way that high-frequency cur¬ 
rents caused the blood-vessels in a rabbit s ear to dilate at first and 
then to contract and remain so, also that the general blood-pressure 
was first reduced and then increased. 

Carvallo* found no effect from the autoeonduction cage, but that 
there was an effect from the application of the currents directly to the 
skin. Strong currents cause sensation and a motor reaction and a tall 
in blood-pressure. 

Boedeker used the apparatus already described as the liorman ar¬ 
rangement. He found no effect front the autoconduction rage. u * 
decided effect from a direct application to the skin, a primary p ast o 
vasomotor contraction and increased blood-pressure. ... 

According to Doumer,* of Lille, France, the effect of high-frequency 
currents on the cells is the fundamental one, and this can be demc 
strafed on vegetable as well ns animal cells. j 

Observations Upon the Effect of High-frequency Currents Applet 

1 Arch, d'elect. iihhI., IKU7. p. 213. Phvsic* and 

>C, It XIII, Internal Med. CongTCM, lari*, 1000, wclion on lf> 

1'bywolojry, p, 120. „ . 

* I A' Knifmm, Kept. 15, 1005, p. 302. 
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I willy in .1#**.—D'Arsonval'aobservation, that after a Inn* or strong 
enough application the akin Is'comes rwlrlrncd locally ami local nml 
pwral perspiration acta in. is a matter of daily observation by the 
author when using vacuum electrodes connected with the Oudin resona- 
tor. 1 > Arsonval finds that a change in arterial pressure is produced 
in certain diseases, such sis diabetes, from a local action of electrodes 
held in the hands and connected with the small solenoid. Some patients 
show a material fall and others a material rise* in blood-pressure. 

Moutier found that sparks from nn Oudin resonator applied along 
the spine produced a very rapid rise in blood-pressure, amounting to 
4. 5. 6. 7. or even S cm. of mercury. These and static sparks along the 
spine are the best methods of treatment for neurasthenia with hypo¬ 
tension. 

Doumer and Oudin find that high-frequency high-tension sparks 
turn the skin white, and that this is succeeded by an erythematous 
blush which may last for hours. The author has observed this especially 
in cases where high-frequency and high-potential sparks are applied 
from a metallic electrode, as for the destruction of epithelioma, hut 
in these cases there is apt to be a central pure white area where the 
sparks have been applied, surrounded by a /.one of intense redness. 

According to Oudin’s observations, an application of the high-fre¬ 
quency high-tension effluve to any portion of the body produces an 
almost instantaneous vasomotor spasm which suppresses the capillary 
pulse in the hand. When the application is stopped the capillary 
pulse gradually regains its original amplitude through a series of oscil¬ 
lations. 

The monopolar effluve of high-frequency currents increases arterial 
tension*. 

THE EFFECT OF GENERAL APPLICATIONS OF HIGH-FREQUENCY CURRENTS 

Effects of General d'Arsonvalization.—A current of 600 to 1000 
ma. from direct metallic contact or by induction traverse's the body, often 
without any sensation and always without pain. Equally strong cur¬ 
rents from vacuum electrodes or spark electrodes or effluvers, or from 
condenser electrodes or autocondensation pads or couches acting as 
such, may give rise to sparks which are anesthetizing or painful or 
cauterizing or destructive, according to their size anti the length of 
time during which thev are applied to one spot. There is a sensation 
of warmth in the hands from holding the metal electrodes in autoeon- 
denaation. 

Then 1 are increased tissue changes, more rapid oxidation, more 
rapid reduction of the oxyhemoglobin in the blood, increased elimina¬ 
tion of waste products in the urine. The effect is due to an action 
ujion the gn-at sympathetic nerves controlling vasomotor, secretory, 
therrnogenetie, and peristaltic functions. The general applications 
have little or no effect upon the central nervous system controlling 
sensation ami voluntary movement. It has special effects upon the 
protoplasm of tissue-cells everywhere, increasing the rapidity of their 
natural chernic changes, and special effects on bacteria anil ferments 
and animal {loitums. 

Then* i* a soothing effect upon any painful condition, and sometimes 
this may be urrornpanh'd by slight drowsiness. Sometimes, however, 

1 AIImtI Wrill, l.r Katliurn, Sept. 15, 1905, p. 302. 
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there is a of oxhilnrntion, and one patient of Ihc author'* felt like 

wdiking all the wav linmo (twenty miles) nfter enrh treatment. More 
often, however, there is no imrmslinte change in the way the patient 
feels. 

The effect on the blood-pressure is of great importance, and like 
other forms of electricity, high-frequency currents art as regulators of 
this condition without producing a marked effect upon n healthy ts-rson. 
The same is true of the effect of digitalis upon the blood-pressure, nrcord- 
ing to the observations of Czyhlarg.] He found that when an infusion of 
digitalis is given to individuals with normal circulatory apparatus in 
quantities ixjual to that administered to persons with valvular disease, 
there is no increase in the blood-pressure or in the amount of urine 
excreted. In cases of rheumatism, gout, asthma, and kidney disease, 
and in neurasthenia with high arterial tension the application of high- 
frequency currents causes a reduction of the blood-pressure. The 
autoconduetion cap* has l>een found more effective in this way than 
the autocondensation couch or the application by vacuum electrodes, 
but any method will produce the desired effect. This reduction is 
progressive from one treatment to another and occurs even in cases of 
arteriosclerosis, for which high-frequency currents are an excellent 
treatment. The observations of Moutie'r and ChallameP show that 
a reduction of 5 to 9 centimeters of mercurial pressure takes place after 
the first treatment with the cage in cases of high arterial tension. Five 
centimeters is the maximum reduction from a single treatment with 
the couch. 

In cases of defective metabolism we find increased oxidation produced 
by high-frequency currents. In gout anti rheumatism the urine con¬ 
tains an increased amount of urea, while the urir acid disappears, in 
other words, the nitrogenous matter becomes more completely oxidized 
in the system. And this effect is not a temporary, but a permanent 
one of increased tissue activity. The energy is so great that it produces 
a tonic effect upon any person within 10 feet of the apparatus. The 
present author enjoyed extraordinarily vigorous health during the four 
or five years following the introduction of these currents, in spite of 
the fact that the nature of the work confined him to the office practi¬ 
cally all day, winter and summer. 

The oxygen-carrying capacity of the hemoglobin of the blood is 
increased as well as the amount of hemoglobin. The human output 
of carbon dioxid is sometimes increased from 17 to 37 liters per hour, 
and there mav be an increase in heat production from 79 to 127 calories 
per hour. The txxlily temperature does not vary more than a small 
fraction of a centigrade degree (d’Arsonval). 

The amount of phosphoric acid in the urine is increased. The 
toxicity of the urine is increased. There is an increased elimination 

of co,; 

The application is apparently innocuous, and there are no special 
contraindications, except that perhaps it is Ice* likely to be of benefit in 
acute inflammatory conditions than elsewhere. And it is but fair to 
state the Ix-lief of some observers that it is likely to precipitate an 
acute attack of gout, though this appears very doubtful. The author 
him used it Hueccaafully in the treatment of acute attacks. 

1 Wiener kliniocbc Itundilliiu, April I'*, I'.HJO 

* [knjkuMh Purus i eb. U 'JJ, ttfOo.__ 
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Sometimes nn increase of arterial tension will lie noticed in a healthy 
person in consequence of the application. 

Hnth-frequency currents produce a reduction in weight on account of 
the increased oxidation. This is most noticeable in cases of ob«-sity. 

The Thermal Effect of High frequency Currents.—Somerville* 
has especially called attention to the increase in surface temperature 
and also in the temperature in the mouth which occurs during the appli¬ 
cation of high-frequency current*. This increase amounts to from 
4 to 1° F., and has been verified by I .aconite, Bcnoist, d'Arsonval, 
Wcrtheim Salomonson. and others. Various explanations an* offered: 
Somerville says “this rise of temperature is undoubtedly due to the 
action of high-frequency currents on the vasomotor system, which under 
the influence of the current permits of increased peripheral circulation.” 

There is a dilatation of the deeper vessels also. This undoubtedly 
explains why the sphygmometer pressure is lowered. Somerville 
shows also that the emission of heat from the body is increased. There 
is probably an increased production of heat, and" this is accounted for 
by Salomonson on a purely physical basis. 

These high-frequency currents of high voltage and amperage 
ran heat the filaments of electric lamps through which they pass to 
incandescence, ami it is evident that they produce a certain thermic 
effect in passing through a conductor sis resistant as the human body. 
Wertheim Salomonson regards this as offering a sufficient explanation 
of the rise of temperature which is observed. 

He thinks that the diminution of arterial tension and a part of the 
general curative effects of high-frequency currents depends upon this 
production of heat in the body either locally or generally. These 
observations apply to bipolar applications from electrodes directly in 
contact with the bodv, to the condenser couch, and to monopolar appli¬ 
cations with the Gudin resonator. He does not think that they applv 
to the action of the effluve or of the condenser elect rode. 

Observations Upon the Effect of High-frequency Currents in 
Patients with High Arterial Tension. The apparatus used in many 
of Moutier’s cases was a 9-inch induction-coil with a mechanic in¬ 
terrupter, a (iaiffe plate condenser with petroleum oil insulation, and 
an autoconduction cage. At the first treatment the blood-pressure was 
lowt-r**d 3, 4, 5, 6, or even 9 cm. of mercury, and in a few treatments 
the blood-pressure was always reduced to normal, about 15 cm., where 
it would remain for several weeks. 

Challumel has found that the pressure may even be reduced to 
subnormal, 1 1 cm. 

( »ay ha* obtained the same beneficial result* from the use of the 
autoeonduction cage in cases of neurasthenia with high arterial tension. 

*10011 in 5 case* not subjected to any dietary regimen; Doumor 
ami Msm** in a case of Parkinson* disease ami Legendre in a case of 
rryesthesm, and many other French authors have obtained the same 
reduction in arterial tension. 

Hoedeker and other German authors have not obtained the same 
result*. Generally, in fact, then* has been an increase in arterial 
muon, which was very* marked in Home case* ami averaged 5 cm. 

? mercury. This increased blood-pressure disappears after about 
twelve minute*. 

1 Medical I'.lcctrolngy unit Radiology, May, JtHKl. 
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I he tJifTon'nrt* in the results may 1 m* due lo difference in the nppara* 
tus, *n explained on p. 532 . 

f .ifVi.i I>■ r»7* of the Application of High-frequency Current* in 
Hypertension —i>hoti treatment* of not more than five or ten minute* 
an- lw*l. and Should be given two or three times n week. 

1 Hu reties and laxatives are desirable to avoid the effect of increased 
metabolism at the loginning of the course of treatment. 

Apastoli found that the autoconduction cage is contraindicated for 
certain classes of diseases—hysteric anemia, debility, senile rheumatism 
and certain cases of dialietes, anemia, and chloro-anemia. Some of these 
patients experience nausea or vertigo and depression. 

Denotes fount I that many patients with different diseases experi¬ 
ence no sensation, while others notice a prickling sensation or that the 
face feels hot, and others feci a lilt It* vertigo or sense of slight intoxica¬ 
tion after the treatment. 

Moutier notices that patients with low arterial tension feel badly 
if tmated by the autoconduetion cage, and consequently patients with 
lithiasis and hypotension requiring high-frequency treatment should 
receive this in the form of sparks applied along the spine. This tends 
to raise the blood-pressure. 

Patients with hypertension treated by the autoconduction cage 
sometimes notice* slight formication, sometimes a decided feeling of 
well-being, but generally no sensation at all. 

The pulse rate is but slightly affected. 

The enlarged heart in old eases of hypertension becomes smaller. 

Cases in the hospital and on a strict diet of bread and milk often 
have a normal arterial tension after three treatments in the autocon¬ 
duction cage. The rapidity of the results is usually proportional, not 
to the severity or the duration of the disease, but to the hygiene of 
the patients. The results are equally good in cases where a strict diet 
without high-frequency treatment has proved unavailing. 

Experiments have been reported by Josul, I-ooper. and Josserand 
upon animals whose arteries! have been made atheromatous by long- 
continued high arterial tension from repeated injections of adrenalin. 
High arterial tension seems to be the 
cause of the arteriosclerosis which follows. 

Autoeonduetion of high-frequency cur¬ 
rents affords the best means of treating 
arteriosclerosis by removing its cause, 
high arterial tension. 

Effect of Applications of // igh-frequency 
Currents in Arterial Hypertension .—The 
author's customary method is by the 
use of an autoeondensation pad (Fig- 
300). The spark-gap is between the inner 
armatures of the two condensers, which 
are also connected with the secondary 
terminals of a 12-inch induction-coil. A 

‘•mall solenoid connects the outer armatures. . 

this solenoid wires pass to two separate sheet* of motul. om i lauHt 
on the seat and the other on the back of a chair Sheets of hea\> 
indurated fiber insulate the patient from the metal. A milUan 
meter shows the strength of the current in one of the w ire* It ading to 
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KIr. 300.—d'Anonvtl hiRh-frc- 
qurnry current* t»|H*lU-d by nuto- 
eondrniM*t ion jumI*. 
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this pad to Ijo perhnjw 7(Ml mn. when the patient is seated upon the pad, 
an«i only 1<K» tun. when he is not. Thin would nppnrently indientc 
that GOO mn. of high-frequency current traverses the patient a body. 

The treatments last five or ten minutes. They have not in the 
author's eases been followed by the very marked fall in blood-pressure 
reported by Moutier from the autoeonduction rage, but by a more 
gradual improvement in consequence of a course of treatments. Patients 
with arteriosclerosis resulting even in hemianopsia and other apoplectic 
effects have been restored to apparent health. 

Delhcrm and Laquerriere, 1 after considerable experience with the 
effects of the autocondensation couch and the autoconduction cage, 
and following as closely as possible the technic employed by Moutier, 
have come to the following conclusions: (1) That the immediate re¬ 
duction in blood-pressure is not as constant or as marked as others have 
observed it to be. (2) The permanent reduction is decidedly less 
marked and less constant. (3) Even with a suitable regimen high- 
frequency currents do not surely prevent the bad effects of arteriosclero¬ 
sis. (4) There dot's not seem to be a marked reduction in capillary 
blood-pressure, but there is a decided increase in the amplitude of the 
capillary pulse. (5) The best clinical results in high arterial tension 
are apparent in patients who can be classed under the general heading 
of congestion (arthritic, gouty, arteriosclerotic, etc.). (6) Benefit does 
not alone depend upon an effect on the blood-pressure, but perhaps 
more upon an effect on general nutrition and the urinary elimination. 
The modification in the capillary pulse produces a better aeration in the 
lungs, a more marked elimination of carbonic acid, and a more active 
fixation of oxygen by the blood. This increases the rapidity of the 
exchanges and the activity of thermogenesis. Toxins are more com¬ 
pletely eliminated. 

Doumer’s Results with a Measured Electromagnetic Field in the 
Autoconduction Cage. Believing that differences in clinical results 
may follow differences in the strength of the field in which the patient 
is placed, he regulates his apparatus so as to produce in every case a field 
of 506.0(X) Gauss. (Moutier r s field averages 100,000 Gauss.) The 
meter for this observation is placed in view inside the autoeonduction 
cage. The necessity for such a meter lies in the fact that the strength 
of the field varies with different apparatus, and even with the same 
apparatus if the interrupter or the spark-gap acts a little differently. 
He uses a 12-inch induction-coil as the source of his power and plate 
condensers immersed in oil. 

All four patients reported upon 1 showed a steady improvement 
from a blood-pressure of 27. 26.6, 29.75, and 20 mm. of mercury respec¬ 
tively to 13.5, 16, 17.75, and 10 mm. The treatment lusted ten minutes, 
and was given daily, and from tlirt'e to fifteen treatments wen? required. 
The blood-pressure remained normal after the treatments wore discon¬ 
tinued. One patient had a large hydrocele, which disappeared during 
the course of treatment without any direct applications or local treat¬ 
ment at all. 

Some observers have found that the same currents applied in cases 
°* hypotension increase the arterial tension, but the higher tension 
applications from the Oudin resonator are more effective in this direction. 

•Arcli. d Tiler triciu 4 Med., July 10, 1007. 

1 lt*id., July 25, U«W, p. 550. 
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The effect upon the blooil-prosMirri is not due to n depress) 
vm tin- heart. I he d 'Arwmval applications relieve the he 
o a»1 nun encountered in driving IiUmhI through the contracted i 


suing effect 
hrnrt from 
art orioles 


upon 
the st 

and capillaries, and the Outliu applications have a tonic effect tlnon 
the heart ns well as upon the vasomotor system. 

Effect °f High-frequency Currents in Diabetes.—D'Arsonval 
an.l ( harrin, Boinet and I*oncy,‘ Apoetoli and Berlioz, Hcale and 
Kenn. and \ mas have treated numerous case* of diabetes by approxi¬ 
mately the technic to be described. The secondary terminals of an 
induct ion-coil are connected with the internal armatures of two conden¬ 
sers and the spark-gap is between the latter. The outer armatures are 
connect a small solenoid, from two turns of which win*s lead one 
to a metal electrode held in the patient’s hand and the other to a 'foot¬ 
plate or foot-bath making contact with the patient's foot (Fig. 361. 
Every one of the authors cited report 
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Fig. 3 »j 1-—D'ArsonviJ high-fre¬ 
quency currents applied by two 
electrodes for diabetes. 


unifonnly beneficial effects upon the 
patient's general condition, whether the 
sugar disappears from the urine or not. 

In most cases the sugar was markedly re- 
duced in amount and in several cases it 
entirely disappeared. The treatments 
usually lasted ten minutes, and were given 
every day for ten or twenty days. 

Autoconduction cage treatment did 
not lead to a disappearance of the sugar 
in four cases reported by Yinaj and 
Viette. 

Cohn also finds that high-frequency applications do not modify 
the amount of sugar. 

Bocdeker, using an apparatus with the spark-gap between the 
external armatures, the German method (Fig. 337, p. 532), found that 
high-frequency currents did not change the amount of sugar, but did 
very markedly’ improve the general health. In one case of diabetes 
there was marked aeetonuria, which completely disappeared during 
a course of high-frequency treatments, but returned after the treat¬ 
ments were stopped. 

Denoyta has obtained excellent results as to general health in eases 
treated by’ the autoconduction cage, but the circumstances of the 
patients as to diet, etc., were such that the effect upon the sugar could 
not be determined. 

Cases of diabetes treated by the author have shown a reduction in the 
amount of sugar from 2700 grains (ISO grams) per diem to a mere trace, 
and this has been associated with a very great improvement in general 
health. The treatment has been by’ the application of a glass vacuum 
electrode over the abdomen, the current being a unipolar high-frequency 
high-tension discharge from the Oudin resonator (Fig. 362). Applications 
of the x-ray have been made over the region of the pancreas and liver. 

Other Effects of High-frequency Currents.— Capillary vasocon¬ 
striction is most marked when the high-frequency high-tension ettuiyc 
or .parks an* applied to a part of the body symmetric with that in 
whieh the capillary’pulse is studied. . . 

The lowering of blood-pressure produced by d Arson valuation is 
• Mi inoirt-a dc In Societc de biologic, July 31, INU7. 
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followed by ri rise which last* ft*r a considerable time, just a* the con- 
trnrti.m of the capillaries from tin- Ouilin application is succeeded by a 
period of capillary dilatation which may even U- permanent 

Omw »n which high-frequency high-tension applications, such as 
emuvintion alone the spine, appear to be indicate*! should not receive 
this application if the blood-pressure is It; cm, of mercury or higher than 
du. 

High-frequency Currents in the Treatment of Tuberculosis, 

This subject is partly considered in the paragraph on Pulinonarv 
Tulx-mdosis (p. 5S6). The technic for such cases is K j V en in detail 
there. The beneficial i-fTeri in gem-ral or local tuberculosis seems to be 
due. not to any direct effect upon the bacilli, but to a tonic effect upon 
the tissue cells and upon all processes of metabolism. The result-! of 


8<»2 Application of hlgh-frc'iut-nry current for •UnU-tc*. Ghcwt vacuum electrode 

from < >n. Jin n-wjiuitur. 


high-frequency treatment, especially when combined with the x-rav, 
have been excellent. 

The current employed in the following case treated by the author 
not a high-frequency but a vibratory current, having a similar 
nerapoutic effect in this class of coses. The patient was an old woman 
“ l \ Bartholomew's Clinic, who had undergone an operation for 
extensive tuberculosis of the dorsal vertebrae seven months previously. 

* discharging sinus still remained, ami through it the probe found an 

extensive area of softened bone. The treatment consisted in the 
application of about one Holxknocht unit of rays No. 5 Ilcnoist from 
*. n t'ds- placed at a distance of 10 inches from the anticathode to 

w* skin twice a week. On the same days, an<l also on one other day 
eu»-h week, a vacuum electrode connected with one pole of the x-ray 

• oil wit* applied all over the affected area for about ten minutes. The 
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Amwotx, fluoroscopy of, 937 
radiography of, 769, 937 
Abnormal olcctric reaction*, 382 
Ahsee**. hepatic, radiography 
of. 940 

high-frequency* current for, 
609 

of lung, pleural effusion and, 
differentiation, 929 
thickening and, differ¬ 
entiation. 929 
pyopneumothorax and. dif¬ 
ferentiation. 92S 
radiography of, 928 
of tooth, radiography of, S65. 
S66. 867 

retropharyngeal. radiography 
of. 915 

Accessory electrode in x-ray 
tubes, 739 

Accidents, electric. _ manner of 
occurrence. 352 
prevention, 354 
from electric-lighting cur¬ 
rents. 370 
from live wires, 370 
from telephones. 356 
Accumulators. 92. See also 
Storage Ba/Urir*. 

Acetabulum, fracture of. radiog¬ 
raphy of. 971 
Acid hypo, 817. X20 
for plates. 825 
for prints, S25 
protecting metal from, 20$ 
wood from. 208 
radicle of voltaic cell, 73 
solutions and skin, currents 
from, 265 

Acid-proof insulating cement, 
285 

Acids, fatty, decomposition by 
radium. 1144 
Acne, diathermy for. 617 
electrolysis in. 40S 
high-frequency current for. 

600. 604. 1065 
radium rays in, 115S 
rosace*. er.tnphorcsLs with 
ergotin in. 408 
static electricity for, 417 
i-ray in, 1065 

Acromegaly, radiography in. 
loot 

Actinium, pure, effective ema¬ 
nation from, 1141 
rays. 1133 
Aetinometer. 633 
Bergonil's. 1054 
Action, currents of, 269 
in plants. 276 
local. 277 

passage through trans¬ 
former. 269 
speed of, 271 

Adams’ therroometric mca-nm— 
mrnt of x-ray, 689. 690 
Additional outlet, tapping line 

for. 206 

Adenitis, chronic suppurative, 
iodin anapborr—i- lor. 
tubercular, r-ray in. 10<o 


Adnexa, suppuration of. hydro¬ 
electric site-bath* for. 434 
Adrenalin cataphoresi*, 393 
Afmfcrric type of magnet, 112 
After-fluctuation, positive, 279 
Age, anatomic, determined by 
radiology, 1027 

Air, absorption of beta rays by, 
1131 

of x-rays by. 669 
as conductor of electricity, 
23 

as dielectric for condenser, 
242 

compressed, for drying static 
machine, 38 

constant discharge from sur¬ 
face of earth to, 50 
contact of metals in, elec¬ 
tricity from. 90 
effects of static discharge on, 
53 

hot. moisture in static ma¬ 
chine and, 38 
insulation, 221 
ionisation of. by x-ray, 621 
conductivity and, 622 
therapeutic uses, 621 
near earth, radio-active ema¬ 
nation from. 1140 
normal ionization over earth, 
50 

Albuminoids in stomach, radi¬ 
ography of, 947 

Alcohol injections for trigeminal 
neuralgia. 488 

nervous conductibility and, 
338 

Alcoholic facial palsy, 459 
Alcoholism, epithelioma and. 
1101 

Alexander's plastic radiographs, 
827 

Alkaline demarcation current, 
colloids and. 269 
Allard and Cauvy’s treatment 
of locomotor ataxia. 496 
Alloys, fusing points of. 20-5 
Alopecia, faradic current for, 
4! 7 

high-frequency current for. 
600. 604 

radium rays in. 1158 
static baths for, 417 
x-ray in, 1068 
sine rataphorrsis for. 394 
Alpha-radium rays. 1131 

production of gamma rays 
by. 1131 

similar to canal rays, 1131 
Alteration negativity, signifi¬ 
cance, 281 

Alternating currents, accidents 
with, 370 
charging from. 90 
death from. 360. 365 
dynamo, power of. 123 
effect* on heart, 366 
electromagnetic interrupter 
for. 805 

for high-frequency work. 
523 


Alternating currents, gcner__ 
for x-ray work, secoi 
ary rays from. 723 
with high-tension l 
tificr for x-ray wo 
722 

interrupter for, elect 
magnetic, 805 
Villnrd. 804 
latent period of muscle ail 
320 

of nerve and, 326 
low-tension. Leduc apps 
tus for, 475 
muscular contraction wid 
341 

100-cycle, 152 
110-volt, 209 
oscillatory* current 
difference, 532 
oscilloscope connected wit 
684 

pathologic effects. 358, 3 
physiologic effect*. 290. , 
rate of flow of. 152 
rectifiers for. 699 
respiratory paralysis fra 

secondary', high-frequei 
x-ray tube for, 710 
self-induction to make < 
tiiiuous, 131 
shock from, 35S, 359 
therapeutic use of. 153 
to test conductivity 
liquids, 171 
transformers. 153 

for x-ray work, 157-1‘ 
secondary current in. 15^ 
Villard interrupter for. 
electric-light current, chi 
acter of, 152 
Aluminum cell. 98 

electrolytic rectifier. 699_ 
in Caldwell interrupter, 
cup of x-ray tubes. 6<6 
filter in x-ray treatment 
skin disrawt, 1007 
in construction of static ma 
chine, 37 

screen, secondary’ ray * Iron 
751 

to protect from x-ray burns,! 

voltage required for, 673 
Alveolar abaceas cause of tuber-1 
miosis. 874 
localization of. 867 
radiography of. 865. 866 
process, S73 
Amalgam, fusible. 305 
Amalgamation of sine for vol¬ 
taic cell. 81 

Amaurosis, hysteric. 467 
Amenorrhea, mercury* vapor 
light baths for. 666 
Ammeters. 1S3. See also -4 w- 
ftrrrtnrtm. 

Ammonia, synthetic manufac¬ 
ture. of, 5t 
Amperage. 47 

different kinds of. 200 

1167 
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Amperage. factors influencing, 
4V, 49 

for direct rlwlnjitirnprutie 
nppUmtioas, 200. 201 
nruumnrni, 47 
of btoebnrir nitmiU. 270 
of high-frequency current, 
measuring. 713 
of imiDiUr>’ current, 711 
of voltaic cell, 74. 78 
relation tn physiologic ••fleets, 
291. 300 

Ampere. 47, 192. 214 

theory of mnrnMuin, 107 
Aiupun meter, I S3 
ipArsooval. 104. 1S6 
for x-rmy work, 79$ 
shunt circuit with. 199 
Amyl nitrite, effect on reflex 
cardiac stimulation, 343 
Amvotrophic lateral arleroaia, 
bulbar parnlyaia in. 
460 

electricity for, 402 
An&ehlorhydnn. radiography in, 
049 

static electricity in, 70 
Anapborcsb, 397 
iodin. 397 

Anatomic age determined by 
radiology. 1027 

Anatomy, radiography in. 1026 
Anelcctrics. IS 
Anelectrotonu*. 278 
excitability and, 280 
strength of, 270 

Anemia, faradic current for, 
42S 

in leukemia from x-ray. 1096 
mercury vapor light baths 
for, 666 

pernicious, diphtheria anti* 
toxin in, I0S8 
x-ray in. 1089 
Anesthesia, blue-light. 663 
cleetnc, SOS. See also Eltc- 
tnr.nlrrp. 

faradic current for, 455 
Leduc current for, 510 
local, from interrupted gal¬ 
vanic currents. 510 
for angina pectoris, 311 
for bronchial asthma. 511 
for migraine. 511 
km of nervous conductlbilitv 
in. 33S 

Anesthetic effect of high-fre¬ 
quency current after urethral 
elect rojysis, 566 
Anesthetic*, clcctrotonu* and, 
270 

Aneury-m of aorta, radiog¬ 
raphy of. 030, U25 
of innominate artery', radi¬ 
ography of. OSS 
thoracic, positions of. 925 
radiography of. 925 
Angina (tec tons, electric-light 
baths for. 666 
local electric anesthesia for. 
611 

Ampokerato^ electrolysis in. 

wVv) 

Angiomn ravnusa, idcetrol- 
yws for. 4tW 
Angle, sits*' of. 131. 1S2 
tangent of. 181 

Amnia!*, development of. Ledue 
current and, 478 
static electricity and. 67 
effects of high-frruucury cur¬ 
rents on, 563 
of radium on. 1149 
aseetric currents in. 263 
cause, 2*2 

msasurement. 162 
■se of. death from roodewn 
diarharge and. 364 


Animals, tkasnra of. effects of 
dirtrWiy on. 292 
electrolysis of. 293. See 
also RUctrolyna of am¬ 
mo/ /i»«ur» 

vital processes of, static elce- 
■ tricity and, 50 
Anions. 245. 250 
discharge of, 268 
formation of, 266 
Ankle, radiography of. 9S0 
Ankvlosis. chlonn cataphorcsis 
for, 39*1 

of lower jaw, radiography of. 
SS8 

Anodnl closure contraction. 327 
diffusion. 266, 203 
opening contraction, 327 
Anode, 245 

applictition in nerve-blocking 
for neuralgia, 2$1 
of elect rob tic cell, phenom¬ 
ena at. 256 

transmission of current from, 
25(1 

x-ray tulx-* for radiography. 

733 

heavy. 733. 734 

Antagonistic muscles, stimula¬ 
tion of. 344 
reaction. 389 

Anterior cornua of spinal cord, 
ganglion-celts of, source 
of electricity, 264 
crural paralysis, 456 
superior spine of ilium, mus¬ 
cular fracture of. radiog¬ 
raphy, 072 

Anteroposterior radiography, 
cardiovascular topog¬ 
raphy in. 021 
of chert, 020-922 
of ethmoid cells, S92. 906, 
907 

of fnuitnl sinus, SOI 
of maxillary sinus, SOI 
of neck. 000 
of sphenoid cells. 90S 
of thigh, 074 

Anthrax, galvanic current for, 
41$ 

Anticathode for heavy currents, 

721 

of x-ray tul*-, 675. 676. 732 
x-ray tube, heavy, 733 
without. 743 

AntiSrptirs, iff«t of, 262 
Antitoxin of sarcoma. 1121 
Antrum, cmpvcma of, radiog¬ 
raphy in. K72, 873. $89. 903. 
904. 906 

fluoroscopy of. 960 
normal. 903 

in empty- skull. 904 
pus in, radingraphv of. 873 
radiography of. 872, 873. SS». 
900 

for comparison. 936 
stereoscopic, BOX 
Anus, fivsirr of, high-frequency 
current for, 591 

Aorta, aneurysm of, radiog¬ 
raphy of. 920. 925 
flunraucopv of. 924 
radiugiwphy of. 920. 924. 925 
Aortic atheroma, tripluu.. Imths 
ui. 435 

Aperiodic interrupter. 133. 764 
Apex of lungs, tuberculosis of. 
u:to 

Aphasia, electricity for, 498 
Aphonia. h> striae. 469. to; 

Apical foramen, drnui] radiog¬ 
raphy to locate. 871 
Apo.ti.V- bipolar vaginal elec¬ 
trode. 374. 376 
mrthod for uterine fibre- 
myoma. 422 


Appendicitis. artheehma after, I 
radiographV in. 9|» 
high-frequency current fof.l 

Appendix, radiography of. 946 
Aprons, i -ray-proof. 782 

a®d incandescent light 
bath. 640. 642 

lights, bath, physiologic ef¬ 
fects, 662 
Bogus, 1744. 646 
Kinnen. 643. 644 
Finsen-Reyn. 614. 645 
Piffnni, 617 

ray* from, reflection of. 

644.646 ’ 

tests of. 635 
therapeutic. 613 
uws. 665 

voltaic cells na power, 201 
production of, 202 
rectifier, mercury. 96 
Araet’s metal, fusing point of. 

Arcing at twitch, prevention, 126 
in primary coil for x-ray ! 
work, 707 

Ann. arteries of. injected. 

radiograph of, 1021 
Armatures, 116 
of electromagnets. 106 
Arrester, lightning, 224 
electrolytic. 225 
Arrhenius* theory of electric¬ 
ity. 73 

of omionj. 251. 252 
Axscnintc to setuubiliie tissues 
to light. 659 

Arsenic, radium-ben ring. 1154 
Arterial hypertension, electric 
stimulation for, 423 
GuiUcminot's autococdac- 
lion for, 533 

high-frequency current in, 
556. 557 

static electricity in. 69 
hypotension, high-frequency 
current in, 508 
static electricity in. 69 
tension, low, static electricity 

fpr. 68 

Artencs. injected, radiograph* 
of. 1019-1026 

Arteriosclerosi-. nuto-intoxic*- 
tion in, 585 

clectric-light baths in. 5S7 
high-frequency current for. 
555. 586 

triphaae baths in. 435 
Arthritic diathesis, migraine of. 

salicylic catapliorcftis for, 399 
Arthritis, blcnnorrhagic. gal¬ 
vanic current for, 414 
deformans, x-ray in. 10S2 
sinusoidal currents for, 42S 
diathermy for. 616 
gonorrheal, of knee, ^todin 
anuphomi* for, 397 
radiography of. 1016 
hypertrophic, radiography in. 

radium in. 1158 
rheumatoid, chlorin ionto¬ 
phoresis in. 401 
faradic current for. 416 
radiography in. 1014. 1015 
sacrococcygeal, -alley lie rnts- 
phujinui for. 399 
■vmrrrtdiral, salicylic cnl- 
aphorexu for. 399 
syphilitic, radiography in. 

1010 . 1011 

tuhrtir, nl knee, indm ana- 
phoresis for, 31*7 
tubercular, galeanie current 
for, danger of, 416 
urira. sinusoidal currents for. 

428 
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trticular gout. radiography in. 
10H 

rheumatism. radiography In. 
lOM 

Articulations ol lower jaw, 
ra>U'*r*phy of 886, MT 
Ascending aorta. rnitumm of. 

radiography of. 925 
A«ph\ ui m pWtrorutim. MA 
Astatic magnetic needle. 100 
Asthma. electricity for. -423 
high-frequency current for. 

i-W aba 

Interrupted (itruir rurrrnt 
a* Irril inntlKtio in. ISA 
Atheroma. aortic. triphaar 
baths in. 435 

Atlas, ilniiwuioo of. radiog- 
rnphy in. 910. 911 
Atmospheric clearing from 
static discharge, 55 
Atotn. constitution of. 020 
number of dee irons in. 620 
Thomson's theory of. 620 
Atonic constipation, electricity 
for. 421 

dyspepsia, electricity in. 421 
interrupter. 133. 704 
Atony. huth freiucM}- current 
for. 588 

static electricity in. 69 
Atrophv. chronic, electricity 
for. 495 

propmivr muscular, bul¬ 
bar paralysis in. 4CO 
betnilimtual. 460 
muscular, four-cell bath for. 

432 

of optic nerre. high-frequcncy 
cumtjt for. 597 
of uterus, sterility from. 

electricity foe. 422 
prugrtsnivc muscular, elec¬ 
tricity for. 495 

Attractive force of magnets. 
106 

Auditory massage, 168 
nerve, reaction of. 454 
Autocoiulrn-ation. application. 
533 

couch. 525, 526 

for nrtrnoetic roti*. 5S6 
for calculi. 566 
for diabetes. 577 
for Dupuytrcn’s contrac¬ 
tion. 577 
fur gout. 585 

for neurasthenia with hy- 
pfrtnvina, 669 
fur obesity. 583 
for pulmonary tuberculo¬ 
sis. 587 

for rheumatism. 579 
diathennal currents for. 611 
lor Kaynaud’s disease. 563 
for sciatica. 575 
effect* of. 527 

NageUchmidt’s. 612 
p»»d. dJAnonval current by. 

for hypertension, 587 
AuUm induction by double Guil- 
leminot spirals, 533 
by C.uillcminofs spirals in 
arterial hypertension. 533 
cage. 527 

a[>pUcation by. 533 
contraindications. 587 
Doumer's results with, in 
measured electromag¬ 
netic field, 558 
for artcnpsclenms. 585. 586 
for calculi, 566 
for diabetes. 559. 577 
for Dupi iyt rm's contrac- 

foc gout. 585 

for hypertensioo, 556 

74 


A utorondurt ion rage for neuras¬ 
thenia with hyperten¬ 
sion. wm 
for obesity, 4S3 
for paralysis. 570 
couch, 525 
effects of. 527 

from d'Arsonval’s large so¬ 
lenoid. 533 

lighoug by. 527 .... 

mcawirenictit of nigh-fre- 
queney current in. 577 
therapeutic effect of diathrr- 
mic current in. 613 
Auto-intoxication in arterio¬ 
sclerosis. 585 

Automatic rhythmic rheotumr, 
474 

Atrogsdro's law. 252 

Axial current of rest in muscle. 

26S 

in nerves. 268 


DillNUl reflex, 462 
voltaic vertigo. 387 
Bach and Nagelschroidt’a lamp. 

667 

for skin diseases. 667 
Bactericidal effects of high- 
frequency sparks, 519, 

551 

of radium. 1147 
of x-ray, 1048 

Baker paper disk static ma¬ 
chine. 35. 36 

static machine for x-ray pro¬ 
duction, 091 

Baldness from x-ray, 1033, 1036 
Bandage for immobilization. 

993 

Bang's iron electrode lamps, 
645. 646. 647 

Bnrio vacuum x-ray tube, 737 
Barium plntinocyatud. 763 

Sahouraud and Noire pas¬ 
tilles of. radium meas¬ 
urement by. 1137 
screen for measuring x-ray 
dosage, 1052 

sulphate in etomaeh radiog¬ 
raphy, 940 

Bath, arc-light, physiologic ef¬ 
fects, 662 
blue-light. 664 

cabinet, electric, temperature 
in. 663 

electric-light. 637. See also 

fCUctnc-lighi both. 
Franklmic. 56 

hydro-elrrtric. combined with 
electric-light hath for obes¬ 
ity. 665 

mercury vapor. 665 
radium. 11 &> 
static. 56 

in obesity. 6S 

ultraviolet ray. physiologic 

effects. 661 

Bath-tub divided by dia¬ 

phragm. 425 

for hydra-electric bath. 424 
Batteries, storage-. 92. Sec 
also SUrrnor-bottrrif. 
voltaic. See Voltaic or«. 
Beaker interrupter. 696. 668 
Heard tinea of. x-ray in. 1075 
Bee Carrel. 634 

* technic for radiugraphy 
of gnll-stones. U 3 S ' 

Meoqucrel rays. 1128 
Bee* electric-light hath. 640 
’’'IjjJ P»i»y. electricity in. 457 . 

Benndi let's treatment of sciat¬ 
ica. 491 

Hennrtl'a fracture of thumb, 
radiography of. Vfj 


Benolst elect rorUm si meter. «r. 
radiochromometcr. 789. 791. 
702 

for measuring quality of 
x-rav. 682 

Ben sol for leukemia, 109.8 
BorgnntA's aetinomoter, 1054 
diaphragm. 755 
treatment of intercostal nru- 
ralgia. 48'i 
of obesity. 418 
of trigeminal neuralgia. 487 
Rerlemont’a x-ray tube with 
accessory electrode. 739 
Beta-radium rays, lt30, 1131 
and gamma rays, compari¬ 
son lietwern absorbabil¬ 
ity of. 1142 

absorption hy air. 1131 
effect on plants. IMS 
measurement of velocity 
Of. 1131 
origin of. 1132 
production of secondary 
gamma ray* by, 1143 
Bi-anodal x-ray tubes. 732 
Bichromate cell. 82 
Bicuspids, uncrupted, radiog¬ 
raphy of. 874 
Bi-electrographs. 674 
Bifocal tube for radiography, 
Tousov’a, 741 
Bilateral facial palsy, 459 
Biliary calculi, penetrability of. 
959 

radiography of. 937 
Beck’s technic, 938 
cases. 939. 963 
position of patient. 938 
technic. 937 

value, USX 

Bilinkin's technic for cataphorc- 
saa in fistula in ano, 397 
Binding-posts of secondary coil. 
138 

Bio-electric eurrcnin. 264 
amperage of. 270 
measurement of. 271 
registering. 318 
source ol. 276 
Tchiriev’s conclusions, 256 
voltage of, 270 
Bipolar bath in sciatica. 490 
clectnc stimulation, law of. 
324 

electrodes, cutaneous. 374. 
375 

for galvanopunrturc, 375 
vaginal, 374. 375 
faradic roller elm rode, 377 
resonator. O’Farrel and 
Lcbnitlv’s. 534 
Oudin. 535. 543 
spirals. 535 

Birthmarks. Sec .Vcri. 

Bismuth emulsion. 914 

for stomach radiography. 

940 

meal, 941 

Bis^rie’s electrode for prosta¬ 
titis, 567 

with gloss sleeve. 567 
Bisulphatc of quinin, x-rav 
with. 1124 

Blackening of x-ray tubes, 788 
Black iron oxid in radiography- 
of stomach. 942 
Bladder, foreign bodies in. 
radiography of, 968 
high-frequency applications 

in locomotor ataxia, gnlvnn- 
ism, 496 

radiography of, 1*57 
tuberculosis of. higb-fre- 
queocy current for, 561 
Blanching tissues, adrenalin 
ca la phoresis for. 393 
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Htur currents. 27* 

Blente'crtrarH' .nbntj. 

vidic furtrtil for* 414 
Blork-un electrode*. 62 
Blomllot rays. I 129 
Dim*!. effect* "< condenser dt*- 
ch».*ge* on. 307 
of d’Aoi invil current on, 

551 

of electricity on. W. 270 
of lugh-froTUotiry current 

on. 555 ... 

of Leyden-;ar diKh»r*n 
on. aor 

of radium on. 1151 
of x-ray on. 1040 
in loikmut. 1008. 1004 
in vitro, rffret of x-ray on, 
104° 

resistance of. 3S!> 

unc arid in. test. 1014 
Blood-celt*, conductibility of. 
3SS 

Xon«t'» method of mfltunn* 
electric resistance of. 388 
Blood-pressure wwliwr, dts- 

chance*, and. 365 
d'hrsonval current and. 555 
diptiln and. 535. 536. 5S. 
high frvuuencv currrnt and. 
553. 554 

in neunudhenia, 503 
in sinusoidal hvdro-dteinc 
bath*. 432. 433 
low. in tropic*. 654 
lot* -tendon eurrenta and. 200 
Blood-vcwvl-t al mice, dilated, 
electrolysis for. 409 
thoracic, radiography of. 922. 
924 

Blotches on plate*. 833 
Blower. 114 

Blue light am-ithrru*. 063 
bath*. 664 

penetrating power of, 668 
treatment. 663 

Kitwri method. 664 
with beat, 664 

Blurring from diffused radia¬ 
tion, 778 

in radiography, diaphragms 
for. 779. 780 

Board compressor. Tousey's. in 
radiography of urinary cal- 
culi. 955 

Bobbin, filling, to certain re¬ 
sistance. 218 
Body as electrolyte. 255 
density of imrta of. 795 
rfectricity of. 264 
insulation of. 210 
rr»t»lance of, 174. 370. 378 
area of electrodes and. 379 
electrolysis and. 297 
home's are lamp, 641, 646 
Bonce, rlianges in, after castra¬ 
tion. 1003 

diseases of, radiography 
1003 


in. 


gumma of, radiography in. 
ions 

necrosis of. radiography in. 
1005 

syphilis* of .in animals, radio*, 
raphy in. 1012 
radiography in. 1008 
tttberrtilom, .rf, radiography 
in. 1018 
x-ray in. 1082 

* U »x3 01, 

Booster. 99 

Borde r's radiometric tints, 10,Vt 

treatment of mronunenrc of 
uriae. tlv 
units. 1054 

Boruttau’s observations on con- 
cvntrouotk <eU, 'XH2 


Bowen's spparatus for local¬ 
ising foreign bodies in eye, 

&45 

Bow legs , radiography in, 976. 

1012. win 

Boyle's law, 232 
Brachial neuralgia, clcctricity 
for. 485-488 
neuritis, 4SS 
Braid, protecting. 705 
Brain, air in ventricles of. radi¬ 
ography of. 840 
bullets in, radiography in. 

839 

cortev of, stimulation of. 325. 
Sec also .Slimulafum, cor- 
ficof. 

destruction of motor area 
followed by loss of faradic 
rxctlaliilitv, 349 
dis'ami of. electricity for. 497 
effects of electro magneto on. 

439 

of x-ray on. 1039 
olfactory’ _ centers, electnc 
stimulation of. 349 
tumors of. electricity in. 499 
radiography in. 839 
Bran brush electrode. 41 
point electrode. 41 
Break current, production of. 
125 

shock, effects. 367 
os itch for direct current. 126 
Break-finder, 206 
pole detector as, 207 
Breaking of current, contrac¬ 
tions at, 327 

Breast, cancer of. cataphoras is 
for. 394 

fulgu ration for, 543 
high-frequency current in. 
1113 

inoperable, x-ray in, 1112 
prognueis. 1116 
radium in. 1160, 1162 
dosage. 1154 
recurrent, x-ray in. 1112 
x-ia> in. 1063. 1112. 1113 
technic. 1113 

Hitcic current, application. 62- 
65 

static, direct. 64 

indirect, 62, ttt 

overhead. 63. 65 
Breitung's telephone for test¬ 
ing hearing, 168 
Bremer’s formulas for optic 
reaction. 453 

Buckner’s tube-stand. 772 
Brotnid negative prints. 827 
of radium, 1128 
papers. 765. 826 
print* directly from patient, 
827 

of hand. 992 

Bronchi, ralran-ou*. radiog¬ 
raphy of. 928 
radiograph v of. 921 
Bronchial asthnia. local electric 
anesthesia for. All 
Bronchiectasis, radfigraphy in. 
934 

Bronchitis. galvanic current 
for. 423 

high-fre.|ucncy current for. 

Bronchopneumonia, galvanic 
current for. 423 
radiography in, ICtl 

ailirwMi*, resistance of. 

Brobtinic from jt-my. 10iH> 

tiharp wirr itaujrr*. 

alt* 

Brown stains on Hates, 832 
Brush, collecting, of static ma¬ 
chine. 30 


Brush discharge, foi-tail. 46 

of static electnetty, A3, M 
electrode*. 375, 376 

brass. 41 

Brushes. 117 

Buccal root*, radiography of. 

871 

Bulbar palsies. 460 
electricity in. 492 
Bullet in brain, radiography in. 
839 

probe, telephonic. 167 
Bunsen cell. 83 

Bums from conducting-cord. 
539 

from electricity, 292 
in electrolysis. 294. 370 
in electrotherapy, 371 
prevention. 372 
Rhotgen-ray, IIWO. 8ee alto 
Bon ttfen-ray drrmaUJx i. 
scars after, galvanic current 
for. 417 

Bursting fracture of skull, radi¬ 
ography in. 838 


Cable, submarine. 232. 245 
Cabot heterodyne, 726 

high-potential constant vob 
_ tnge generator. 726 
direct current converter. 

726 

eontrol panel for. 

727 

in radiography of 
stoniarh and in¬ 
testines. 729 
radiographic expos¬ 
ures with. 729 

tle-rajM-utie dose 

from. 728 
table of voltage*. 730 
transformer. Sabouraud do-' 
with. 730 

Cadmium standard cell. 85 
Calcium chlorid as desiccator 
in static machine. 37 
oxalate calculi, (penetrability 
of, 859 

Calcium-tungstate seras-n. 763 
home-made. 763 
Calculus, biliary, radiography 
of. 937. See also Bxltary 
calculi. 

highfrc<iucney current for, 
366 , 

proatatic radiography of. 96. 
renal. 954. See also t'ctiwry 

cairn! is 

ureteral, radiograph* of. 959 
unnary. radiography of. 954. 

See also I’rinam calm Ji 
vesical, radiography of, 959. 
9tVi 

x-ray for. 567 _ 

Caldw ell interrupter. 696, 698 
interruption* of, 86 
with aluminum cell. 802 
Callus after fracture, radiog¬ 
raph*’ of, 1002 

Calomel electrode to measure 
potential at single electrode. 
165, 166 
Caloric. 2IA 

Canal ray* similar to alpha rays. 
1181 , . 
Cancellou* gumm* of boo>’. 

radiograph.* in. I«W 
Cancer caused liy x-ray. 68— 
1044 

rlectro|}tos in. 402 ,,oo 
gastric, x-rav finding* in. 116" 

getiito-urinary. Mufa*” 

ctuency current for. •’04 
hign-frrt|urncv sparks tot. 
*►40 

of bone, radiograph*' in. I'* 1 * 
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OuK»r of hmut See lirratt, 
rmmerr of. 

of c«rvi» uteri. x-ray in. IH9 
of eyelid*. x-ray (or, rflrrl on 
QT, UB7 

o( (iw. radium fix. 1162 
nf intestine*. x-ray in. 11IV 
of jam-, radium for. 1161 
of Inrvn*. ctulodinseopo in. 
7-12 

high-frequency current for. 
5SS 

recurrent. x-rnv in. 1116 
x-rnv for. 588.' 1116 
of Bp cured by x-ray. 1106 
of mediastinum. secondary, 
x-rnv in. 11 IS 
crow-lire tv* lorn for. 

1110 

of neck, rataphoreni* for. 395 
radiography of. 016 
of rectum. Siigb-frequrncy 
current for, 564 
water-jacket tube for. 743 
of shoulder, x-ray in. II IS 
of stomach. x-ray in. 1119 
of tongue, cataphomus for, 
31*4 

x-ray in. 11 IS 

of tonsils, endodiaseope in, 
743 

of uterus entaphoreris for. 
395 

aluminum sereen in x-ray 
trrnUnrnt, 1119 
mceothorium for, 1165 
x-ray in. 1119 
radium in. 1159 
puncture for, 1103 
valur of early treatment. 
1119 

x-ray for. 6S2. 1062. 1110 
discharges after. 1110 
effect# of. 1110 

results, 1120 
Candle-power. 634 
testing of. 636 

Canine teeth, unmipted, radi¬ 
ography, S74 

Canthus. inner, epithelioma in. 

x-ray for. 1102. 1106 
Cnpaeitv, C. G. 8. system unit 
of. 214 

electric, measuring. 231 
electrostatic, testing. 231 
inductive, special, 242 
of circuits. 243 
of coll, testing. 233. 234 
of condenser), 232. See also 
Condtnw. eapanlv uf. 
of conductors, testing by 
Thomson's method. 233 
of Leyden jars. 232, 241) 
formula. 242 
of telegraph wire, 244 
relation to voltage in produc¬ 
tion of con traction, 306 
unit of. 214 

Capillary electrometer, 162 
Liproann's. 162. 163 

vasoconstriction from high- 

frequoucy current. 559 
Carliuliydrates in stomach. 

radiography of, 948 
Carbon are. 647 

compression rheostat. 197 
electrodes, 874 
point electrode. 41 
Carbooata of radium. 1128 
Carbome and, effect in stimu¬ 
lation. 338 

CaxriuMUia. Sec Canerr. 
Cardiac area, radiography of. 
V2i) 

depression, static electricity 
in. «N 

Cardiovascular diseases, elec¬ 
tric-light bathe for. 666 


INDEX 


Cardiovascular diseases, sinus¬ 
oidal baths for. 432. 483 
mas*. radiography of, 921 
topography in antempsHite- 
rior radiography, 921 
Canes, fluoroscopy in. 863 
Camotite, production of ra¬ 
dium from. I138 
Carpcoticr's interrupter. 794 
Carpus, anomalies of, 996 
fracture of, radiography of. 
997 

ununited. 907 
radiography of. 992 
tuberculosis of, radiography 
<>f. inis 

Carrier of static machine. 30 
Carrying-enc<- for x-ray tubus, 

70S 

Cast ex's method of measuring 
x-ray dosage. 1054 
Castration, bonv changes after. 
1005 

Cataphoreais. 254. 390 
adrenalin. 393 
by celt-baths. 431 
bv high-frequency currents. 

*401 

cerebral effects of. 392 

impeding ear circula¬ 
tion and. 392 
ehlorin. for ankylosis, 396 

in Dupuy Iren's con traction, 
396 

in sclerodactylia, 396 
in sclerosis. 396 
cocain, in phngrdcmc chancre. 
400 

rorainixation bv, 39-5 
copper, for fistulas about jaw. 
396 

for infected punctured 
wounds with fistulas, 396 
for ring-worm. 396 
corrosive sublimate, in pha¬ 
gedenic chancre. 409 
dental. 395 

fractional volt selector for, 
395 

electrode* for, with high- 
frequency currents, 401 
experiment- in, 391 
fixation of ions after, 391 
for alopecia, 398 
for ankylosis, 396 
for blanching tissues, 395 
fur cancer of breast. 394 
of neck, 395 
of tongue. 391 
of uterus, 39.5 

for catarrh of Eustachian 
tube. 31*6 

for Dupo) iren'a contraction, 
396 

for epithelioma. 397 
for fistula about jaw. 396 
in ano. 397 
for furunculosis, 408 

withergotin in sene rosacea. 
4 OH 

for gout. 31*8 
for headache. 399 
for hemorrhagic endometri¬ 
tis. 393 

for infrcled punctured 
wounds with fi«tiilas, 396 
for middle-car disease, 395 
for migraine of arthritis dia¬ 
thesis. 399 
for otitis media. 395 
for rheumatism. 31*9 
muscular, 31*1* 
for ring- worm. 396 
for sacrococcygeal arthnu*, 
399 

for sacrovrrtebral arthritis. 
399 

for sciatica. 491 


1171 

Cata^boresi. for srlsrodwtrlin. 

. for telenets, 300 

for trigemin .1 "rorslgm. 399 . 

for ulcer of leg. .fti* 
lor verruga. 396 
for warts. M 
lithium, for gom, a-** 
Uuignr«uim. for flat warts. 306 
for fungal■ ng warts. .196 
mercune, 256. 893 
Massey ', technic, 393 
other ionic medication ami 
distinction. 393 
quinin. for itching of lichen 
ruber, «c “ 

salicylic, for migraine of a»- 
thntic diathesis. 399 
for rbrsimatisui. 399 
muscular, 3119 
for sacrococcygeal urthri- 
Us. 399 

for^-acrovcrtebral arthritis. 

for tic douloureux. 399 
strength of currents for, 300 
technic, 31*3 
Touscy's tcchnir, 393 
value of, 401 
volt selector for. 395 
xiac. for alopecia, 3118 
for epithelioma. 397 
for fistula in ano. 397 
for hemorrhagic endome¬ 
tritis. 31*8 
for ulcer of leg, 398 
Catarrh of Eustachian tube, 
cataphoreeis for, 396 
spring, electrolysis in. 409 
Catarrhal appendicitis, high- 
frequency current for. 591 
Catelectroionu*. 27S 
excitability and. 280 
strength of, 279 
Catheter, ureteral, for phle- 
bolilhs. 960 

in radiography. 960. 961 
Cathodal dorure contraction. 
327 

opening contraction. 327 
Cathode. 245 

of elect roly-tic cell, phenom¬ 
ena at, 256 
of x-ray tube. 676 
passage of current from. 25» 
ray, 624 

arresting of. 636. 627 __ 
average velocity of. w< 
colors produced by. 625 
deflection of, 626 

by another cathode. o2v 
by magnet. 63(1 
fluorescence of. 62o 
(o-ierter tube showing. 62® 
Hertr'e experiment »ith. 
687 

hypotheses of. 625 
in incandescent bulb. #81 

ionisation by. 688 
luminous effects. 6—1 

penetration of, 686. 68* 
pbospborerccnt colors pro- 
P duccd by. 1K5. 

properties of. 
rale of travel <*. «-» 
reflection of. A* 1 ' 

secondary. 626 _ „ 

upon solid solutams. 626 
x-ray and. difference.6- 
strrsuu in X n»> tuhe. 686 
W.hnrll. «W» 

Cations. ■’•>''. 7*’ 

dsahsrgcol. J56 . pkc _ 

Cauterisation b) static 
tricity. 68 
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Cauterisation. eleetrochrmic. 

422 

Owwj. I®t ' .... 

cold. IV Forest needle. 618 
handle. 3tH . . 

in brachial nmnti^, 4S9 
transformer, IS* 
voltaic evil (or. 76, SO 
Ckuvv and Allards treatment 
of locomotor 490 

Orum mobile. radiography ol, 
947 

Cell chances in electrocution. 

512. 513 . 

Cell-batU>. galvanic. *•#> 
for neuritis. 432 
in locomotor aurift. 
snuvoHlal. 434 
triphase. 435 , 

Cellular diaphragm. 1 ous^v * 
reason* for abandoning. 'hi 
Cellulitis. high-frequency cur¬ 
rent for. CU8 

Celluloid needle*. radium- 
coated. 1163 

varntthed with radium. 
1152. 1153 

Cement, insulating. acid-proof. 

■Jf»s . . 

Centigrade and Fahrenheit 
scales. 225 
Centimeter. 213 
Ccntimctcr-gram-second system 
of electric units. 213 
Central end of pnenmogartrie, 
stimulation of, vasomotor 
effect# on small intestine. 
345 

nervous system. disrasc* of. 
electricity for. 492 
e ftrets of high-tension 
current*. 291 

poliomyelitis, electricity for. 
495 

Cephalic electrisation for obes¬ 
ity, 4 IS 

gnlvamxation in neuras¬ 
thenia. 507 

Cerebellar localisation. 336 
Cerebral effects of cataphore- 
fie. 392 

impeding ear circulation 
and, 392 

paraly-ir. infantile, electricity 
for. 49S 

Cervical erosions. high-fre¬ 
quency current for. 561 
region, paralysis of. 161 
nbs. radiography of. 9U7 
sympathetic nerve, stimula¬ 
tion ol. 344, 34.'. 
vertebra-, fracture of. radi- 
ogrsphv of. 911 
Orvk-obraehiitl neuralgia. 188 
diagnosis of Hie. 488 
electricity lor. 4SS 
galvanic current lor. 4S9 
high-frequency current for, 
489 

sinusoidal current for. IKy 
Cervia uteri, cancer ol, r-ray 
m. 1119 

C. C. 8. system. 213 

electromagnetic, 214 
electros la Ur, 214 
of inirasurrmcnt. 40 
unit of capacity, 214 
of current. 214 
ol electricity. 6ft 
ol quantity. 2 I t 
of resistance. 214. 217 

__ of voltage. 214 

Hisili holder, 42 
Channel ray. 627. ftss 

arrangement for study ol 
#188 • 


ionisation ol 
088 


by. 


INDEX 

Cb.no.'" method lode**** «*»- 
electric rurrent#. W 
CharbontMsiu • transformer. .-! 
Charcot’• joint, radiography m. 

Charge by condnctloB. ■» 
by convection. 20 

by indurtloo# JV 

in »»*ulMrd bodw*. !21 
b>- spark discharge. 20 
Charging condenser, -or 
formula. 241 
eleetrophorua. 28 

Leyden far. 24. 23.. 238 
formula. 241 

storage-battenes, 95. oce 

also Storayr-fsiflmrs. eAorp- 
•"0 of. 

Chatterton s compound. 208 
Chemic affinity, electricity and. 
73 

effects ol static discharge. 52 
fogging. 821 

proceiMcr, static eJectneriy 
froin, 51 

rays, therapeutic uw*. 633 
Chemistry of photography, 820 
Chest, area of. in disease. 924 
normal, 1*24 

arterir* of, iniectcd. radi¬ 
ography of. 1020 
blood-vowel* of, radiography 
of. 922. 924 

bony structure* of. radi¬ 
ography of. 919 
epithelioma of, x-ray in. 1114, 
1116 

fluoroscopy of, 915 
in pulmonary tuberculoma. 
9.30 

radiography of. 919 
anteroposterior. 920 

with plate in front. 921. 

922 

exposure for. 767 
for lungs, 919. See also 
/.«nps. 

in dierane. 924 
instantaneous. 919 
lateral. 922, 924 
not in sagittal plane, 922 
oblique. 922. 923 
topographic value. 920 
with plate behind, 920 
with tube behind, 923 
in front. 923. 924 
topography in anteroposte¬ 
rior radiography. 920 
Chilblains, higli-lroqurncv cur¬ 
rent for. 605 
mackerel bnne for. 605 
treatment, 1073 
x-ray in. 107.3 

Chloral. nervous conductibiiity 
and. 338 

Chkirid of radium, 1128 
of silver cell. 84. 85 
of sine before x-ray in epi¬ 
thelioma, 1101 
, 4 >"pe Of Storage-buttery. 94 
t Morin eataphoreds for anky¬ 
losis. 39ft 

effect of ultraviolet rny* 
on, 653 

ti^fir*'* 

for sclerodactylia, 39ft 
for sclemeu. foo 
tTilorion. 251 

't^s'jt** nerve stiaiula- 
“*£*“»* coaduetibdity and. 
^ lr ' f * rm * ,,r current for. 

v ““° r “«*“ 

t hoke colt. 128 


Choke noil for g-ray coil IJ* 

129 

separate. 130 

Chorea, electricity for, 50#t 
high-frequency current for 

572 

minor, diathermy for, 61ft 
sinusoidal currents for. 424 
Chromium aatieatbodr tube* 

744 

Cliromo radiometer, Hols- 

kneeht's. 1051. 1052 
Cieatriers after burns, galvani 
current for. 417 
indurated, high-frequency 
current for. 006 
x-ray for. 606 

Cicatricial conditions, high- 
frequency current tor 
577 

x-ray in. 1072 

Ciliary body, foreign body in. 

radiography in. 851 
Cinematography* of stomach. 

author opposed to. 952 
Circuit-breaker. 114. 204 
automatic. 212 
used in automatic cut-oil 
212 

Circuits, branehitig, strength 
of currents. 195 
capacity of. 243 
conductivity of, law of, 178 
derm-d, 175, 177 
division into derived circuits 
175 

one simple and two derive-1 
175. 178 
principal. 176 
resistance* of. 175 
law of, 178 

return from trolley rails, 212 
abort, 200 

fire from. 201. 202 
shunt. 176. 199 

in electrotherapeutics. 199 
starting from battery , 177 
total impedenee in, 131 
undivided, not forming de¬ 
rived circuit, 177 
Circular elect roly sis, Newman’s, 
for esophageal stric¬ 
ture. 411 

for urethral stricture. 4lu 
mils. 220 

Circulation, effects of statir 
electricity on. 67 
influence of, on nervou- ex¬ 
haustion, 339 
in neurasthenia, 503 
in ncuroniu-rtilar prepara¬ 
tion. maintenance ol. 310 
Circulatory disordrra. static 
electricity in. 69 
diathermy tor, 614 
effect of stimulation of cer¬ 
vical sympathetic. 344. 34a 
Clapp-Kastliain coil, x-rsy from. 

Clark's magneto-electric gen¬ 
erator. 111 
standard cell, 84 
Claudication, intermittent. n>"* 
dro-faradie bath for. 406 
Clausius’ theorv of rl retro ly* 1 *- 
250 

Clavicle, fracture of. fluoros¬ 
copy in. 987 
radiogrardiy of. W6 
radiographs- of. 921, 92.. 1 A' 
Clav electrode*, 373 
Cleveile, 738 
Closed magnetic nng 

former, 113. I5*k 1** 

to reduce trolley-c* r 
current. 211 

Closing shuck. patholo**' 

effecis. 367 
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Coagulation from electricity, 
SVs 

ttrcmaia in electrolysis. ;n« 
JeOOaley • traiMilhitrinntor, 1 *02 
Cjcam. aervoua conductibility 
and. 138 

Copainiiatiofi by rntaphorrsis, 
9W> 

Coccygeal neuralgia. r In-tric¬ 
ity for, 485 

CoccjTCodvnia. hydro-electric 
ntx-bath* for. 434 
Coccvt. dislocation of, mdiog- 
raphy of. 96$ 

fracture of, radiography of. 
96$ 

Coefficient of dissociation. 262 
of extinction, 3$ I 
Cot), choice. 12 $ 

for x-ray coil. 12$, 129 
separate. 1.10 

cutting line* of force, genera¬ 
tion of electric currents in. 
115 

farndic, 125. 140. See also 
Fariulic cot). 

galvanometer, d'Araonval's, 

184 

movable, angle of deflec¬ 
tion of, 186 

insulating varnishes for, 
20$ 

heater, platinum, 25$ 
heating of, by current, 220 
high-frrqueney, 545 
induction, 124. See also In¬ 
duction coil. 
length of wire for, 21 $ 
primary- See Primary coil. 
resistance of, 230 
deter mining . 21 $ 
HSntgeo-rsy. See Rvntgcn- 
rny evil. 

Ruhnikorff, 1.10 
secondary, 136. Sec also Sec¬ 
ondary coif, 
self-induction. 125 
Tesla, 521. 522 
texting capacity of, 233, 234 
total weight of.' 21 $ 
varnish for, 208 
wire for. turns required, 21 $ 
x-rav, 1 12 . See also Rnnlycn- 
rny eml. 

Coin in esophagus, removal. 912 
Coin-catcher, 911 
Cold, currents produced by 
application to a nerve, 324 
effects on speed of nerve con¬ 
duction, 340 

lamgs for cystoecopir. work, 

muscular contraction and, 
340 

wave ol negative variation 
and. 276 

Cole's arrangement for cinem¬ 
atography, 953 
observations on secondary 
rays, 757 

Colitis, high-frequency cur¬ 
rent for, 590 

membranous, electricity for. 
421 

x-ray for. 590 

Collecting brush of static ma¬ 
chine, 30 

Colics' fracture, radiography 
ol. Wl. WIN 
lateral. 992 

Colloids, alkaline demarcation 
current and, 2 MI 
Colon, changes in site and 
motility Iuund by x-ray, 

047 

obstruction, radiography ol, 
944 

radiography ol, 944 


INDEX 


Color-blind, effect ol x-ravs os 
1028 1 
Colored light*. physiologic 
effects of, G 6 I 
screens, 643 

ComM static machine, charge 

Combined paralyses. 463 
Comedones, electrolysis lor. 408 
Commutator. Ill, 117 

interrupter for x-ray work, 
703 

Compass galvanometer, 150 
Compound-wound dvnaino. 118 
Compressed air for drying 
static machine, 3$ 
gas in (iaiflr* transformer. 
720 

Compression band. 956 

in radiography of hip- 
joint. 969 

in renal radiography, 956 
cylinder and diaphragm. 755 
in mdiogrspby of urinary 
calculi, 955. 959 
SchOnberg's.in radiography 
of upper extremity, 993 
diaphragm, 755 

loofah sponge with, 750 
SchOnbcrg's, in radiog¬ 
raphy, 779 
reaction of. 384 

Concentration cell. Roruttnirs 
observation*. 2 S 2 
example of. 282 
Concentrator, 42 
Condensation of steam by 
static discharge. 55 
Condenser, 139, 232 
air na dielectric for, 242 
as part of high-frequency ap¬ 
paratus, 481 
capacity of. 232 
formula. 242 

testing by direct discharge, 

233 

by Thomson’s method, 
233 

charging. 237 
formula- for, 211 
diagrammatic representation, 
237 

discharges, application. 479 
at high potential from 
static machine, 305 
death from. 362. 363. 364 
rise of animal ami. 364 
duration of mui-cular con¬ 
traction in. 307 
effects of, 303 

modification of, 306, 307 
on blood. 307 
on Wriuil-nmwirr, 365 
on heart. 365 

electrothempcutic, absence 
of (Mitholoigic rlleeu. 367 
for diagnosis. 380 
for measuring voltage. 190 
in rapid »ucct—-ion. .HIT, 
304 

pathologic effect*. 342. 361 
absence of, in electro- 
iheraixtltic appara- j 

lu*. 367 

relation of voltage to ca¬ 
pacity in producing ns- 
traction. 306 
rhythmic, 363 
single, museiiUr eantrar- 
tsot. from. 306 
stimulation by. 469 

lloorweg’s formula for. 
3S0 

switrhrv for double-pole 
381 . 382 

tlirough nerve, 365 
ultraviolet rays from, 417 
discharging. 237 
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Condeneer. *«*»■» n f „„ 

ST * 1 * -Inrtfe?. 

■'*» •»*« «n.l out of, 
•leelrode., »74. 482 

npereuon „l. im 
“^ 4»o«lmmp.i t n l t, 
wit solution, (or high-1 re. 

quency work, 5t| 
excitability. 381 
lor diagnn*:., 3 *, 
lor riectrothrrapeutins, 3^5 
8 tra «doTtncr, 710 

& sp- ' m 

application, 130 
indications, 244 
U*«Uo excite x-ray iube. 

for intemiptere. 805 
for r-ray coil. 707 
function of. 243 
in connection with static 
machine application. 479 
ill elect no thcTapeii tics. 479 
in shunt to voltaic battery 
circuit, clmrying from. 
23$ 

Lewis Jones* table of dura¬ 
tion of, 182 
hoyden jar*. 232 

for high-frequency work, 
236 

tnonolith. for high-frequency 
current. 532 
Rochefort's, 235 
potential of, furmula of, 242 
principle of. 241 
quantity of electricity in. 364 
rev is tan re of body to. 3$2 
Rochefort’s monolith, 235 
spark, isolated. 479 
spark-gap lamps, 647 
standard, 233 
utility of. 242 
work performed bv. 363 
Condensing Her l rode for sur¬ 
face skin application*. 609 
Conducting cord, burns from, 
539 

for x-ray currents. 712 
red* for. 659 
series, 175 

wire*, heat production in. 218 
temperature- of, 21 $ 
Conduction by fused salt*. 258 
bv metallic unit-. 25$ 
charge by, 20 

tlmmifh cored eocdtjcior. 2 S 1 . 
2S« 

through metal*, mcehanriin. 

255 . 

through wire with rlretrodcs 
applied lati-rally. 2$1 
Conductivity. 192 

degree of inm*ation nlv ,, . 
of dt-iniiirralixed gelatin. 155 
electrolysis and. 297 
nervous, elwirotonu* and. 
2 S 0 

Iom of, from narroticn. 33 $ 
in anesthivis. 33 $ 
of ei mi it*. law of. 17 $ 
of iontieil air. 62 ? 

of liquid, definition. 149 
digriv ol lonlratioa and. 

25-’. 253 
electric 149 

rlrclreale* for resting.J‘- 
medical »pphc«l«<'ii. I‘f 
rcr in rural oi» IrV 
reaUtnnrc* for Irstiag. • 
telephone a* test. ITS 
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of liquid. Mtnv, 


Conductivity a 

171-174 

vessel. l«f. IW. . 
Wheatstone (inane for. 1 1 3 
of metal wires. 21* 
of ioIhK IJf 
of urine. I’l 
of wrktor. lilft* 

ta"u> of eleetrotnnu*. 281 
Conductors, 2S. 1 < •"*, . 

capacity of. <«'■“* by 

Thomson • method, ioo 
copper wire as, 192 
coW. conduction through. 

281. 2S2 ... 

passage of cicctncity through, 
23 

separated bv non-conducting 
dielectric, capacity of. 241 
Condvle of lower jaw. radiog¬ 
raphy of. SSfi 

Congestion. phototherapy lor. 

055 ... , 

Conjunctiva. high-frequency 

dcctruks for, 545 
Conjunctivitis from electric 
light, 601 
radium m. 11*3 
ultraviolet niy for, C65 
vegetative electrolysis in. 409 
Connections. 61. 62 
faulty, testing for. 20ft 
Connective tissue, digeathm of. 

radiography and. 94S 
Constant potential djTUiino. I IS 
Constipation, atonic, electricity 
for. 421 

habitual, electricity for. 421 
rirrtric douche for. 422 
radiography of, 947 
static spark for. 69 
high-frequency current for. 
550. 5MJ 

in neurasthenia, galvanic cur¬ 
rent for. 50G 

spasmodic electrieitv for. 421 
Constitutional iliiewes, fiiglt- 
frequency current for. 577 
Contact diaphragm. Touacv’e, 
756. 761 

of spine. 935. 936 
of urinary calculi. 959 
regulation of. 136 
series, Volta's, 90 
Contacts. 127 

Continuous currents, death 
from. 366 

dynamo, power of. 123 
effects on heart. 36ft 
for sciatica. 490 
for trigi-uunal neuralgia,487 
from intermittent current 
by self-induction. 131 
pathologic effects, 365. 366 
Contraction, fibrillarv. in dec- 
trocution. 311, olft 
from stimulation. 271, 272, 
323. 324. See also 
MumUar rontnzrlinn. 
production of. voltage and 
capacity and. .'ttlft 
tontrasun. 940 

CootrrmnuUa interrupter. 704 
Ledue nusliiimtinn. 135 
radiophol, .metric method of 
"oB4* lnn * , ' rmy dosage. 

Contu-ions, cal vanir current for. 
410 

static breesr foe. 69 
t^onvection. rharge by. -JO 
Coo VM , vr rl fl0 

S«s also Static mo nirrnl. 
Converter, rotary, 123 
C oatii biom. epileptiform, from 
cortical stimulation, 333 
Cools Igs x-ray tube. 746 
rraUtaaee of, 746 


indkx 


Cooper-lfewitl lamp. W* See 

nlfsi ,Uercueg nipw liffAr. 

Copper a» conductor. 192 

catapborMU for fistulas nbnut 
jaw. 3WS 

for infected punctured 
wounds with fistulas, 39ft 
for ring-worm. 896 
voltage required for, 073 
voltameter. 24ft 
wire, length, weight, anti re¬ 
sistance of, 219 
resistance of, 217 
Cored conductor, conduction 
through. 2S1. 282 
Cores, soft-iron, in primary coil, 
14S 

Corin'*, effect of x-ray on. 103 < 
ulceration of. ultraviolet ray 
for. 005 

Cornell x-rny tube, 1107, 1109 
Corpuscular theory of x-ray, 070 
Cortical stimulation, 336. 349. 

See also .Sfimubifion, eorticol. 
Costal angle, lung diseases and. 
920 

in pulmonary tuberculosis, 
930 

radiography of, 920 
Cotton insulation for x-ray con¬ 
ducting cords, 712 
Couch, autocondrasatioD. 525 
autoeonduction. 525 
for high-frequency treatment. 
525. 520 

indurated-fiber, 520 
Cough, galvanic current to pro¬ 
voke. 423 

Coulomb. 47. 66. 192, 214 
Coulomb's torsion balance, 45 
Coaintcrclrctromotivr force in 
elect rolyrie. 247 
from self-induction. 130, 
131 

Coiirtadr's halation experi¬ 
ment*. 7.52. 753 

Cows’ milk, electric conduc¬ 
tivity of, 3S9 
Coxin. 813 

Crack* in film from develop¬ 
ment. 815 

Cramer Crown plates for radi¬ 
ography, 705 

Cranial nerve*, motor, diseases 
of. 455 

palsies of, diagnoses 455 
treatment, 455 

Cranium, foreign bodies in, 
localisation. 839. 840 
radiography for. 839 
stereoscopic radiography 
of. Ml 

triangulation in, 841 
radiography of. 837 
direct. 837 
marginal. 837 
Crookes’ film. 699 
tube. 624 

ultraviolet ray* generated 

by. 653 

Croce-tiro Wystem for secondary 
eareinoma of mediastinum. 
1119 

Cross wim. drath from. 291 
Crown. 40 

effluver. 543. 544 
Crowned tooth, radiography ra 
mots of. 873 

Crural, anterior, paralysis of. 
466 

Cr> iwewpy, 261. *68 

to determine degree of Kwu- 
xation. 261 
Cryptoseope. 686 
Crystalline lew, rffeet of x-rmy 
on. IU37 , 

CrystallUatioti. static rWtrlfr 
■ty from, 51 


Curare, nervous eondurtibflit 
and. 338 

to prevent voluntary motion 
of living muscle. 310 
Currhod's method of measur¬ 
ing x-ray dornigr, KiM 
Curettage for lupus. .tatir eler- 
tricitv after. 417 
Curie. 1156 

Curie's electrometric apparati.- 
1133 

Current, average strength of. 
702 

density of liquid. 169 
of action, 209 
in plants. 277 
local. 277 

passage through trans¬ 
former. 269 
speed of, 271 

in muscle during tonic 
contraction. 323 
in ureter. 323 
of rest. 26ft 

produced by cold applied to 
a nerve. 324 

by stimulation of nerve 
without rhiingc in col¬ 
loid appearance, 330 
strength of. average. 702 
testing for. 206 
unit oi. 214 

Cutaneous areas, spinal-cord 
segments and. 455 
current*. 265 
testing. 205. 266 
nerves. 455 

tenderness, areas of, 485 
Cut-off. automatic. circuit 
breaker used in, 212 
Cut-outs, 201 

Cycle of alternating current. 152 
Cyst, hydatid, x-ray in. 1077 
in bone, radiography of. 1004 
sebaceous, electrolysis in. 
400 

tooth, radiography of, $67, 

868 

Cvstin calculi, radiography of. 
959 

Cystitis, high-frequency cur¬ 
rent for. 566 

Cystoneopr. Brown's. 036 
Cystoscopy, profanml as pro¬ 
phylactic after. 901 

Damped oscillations. 519 
Danicll cell. S3 

I>nnn<- - n varnish for radium 
application. 1152 
Dark-room. 813 
light for, 814 

mercury vapor light foe. 814 
WrUbach fight for. 814 
windows of. 813 
d'Anooval amperemeter. 104. 
161.18* .^ 
apparatus, .>21. 528 
current, application. 531 

by autocondenaation 

pauh. 587 
direct, effect*. 551 
effect, on blood. 551. 552 
un bkcod-pecaeurr, 555 
local. 551 
for a cue. 600 
for diabetes. 559 
for crytbematodes. 600 
lor funinrulosis. 600 
for heart disease, 561 
for herpes iosier, COO 
for impetigo, MU 
for lupus vulgaris. MM) 
for myxedema. 568 
for neurasthenia. 507 
for pais. 552 
for aycoua, 600 
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i|'Ani«nl nimm lor trlM- 
PMmk of nnw, flffit 
(or trophic dnnwni, M3 
from utatir machine. 61 
general, effects, 3M 
iwliro l, rllrrlii, 351 

mom inhalation* with. 01 
with glass vacuum elec¬ 
trode, effects. 331, S3J 
impolanisblo electrode, 270 
large solenoid, 321 

antoconduction from, 335 
method of rau*eular »timula- 
tiou. 340 

millinmpcrrmrtor. 184 
movable coil galvanometer, 
184 

an»;lc of deflretion of, 
1S5 

small solenoid, 520 

application of cutTcnt 
from. £33 

txamdormcr for abart-w, 609 
for cellulitis. 009 
for chorea. 3*2 
for constipation. 5S9 
for epithelioma. COO 
for tout. 5S3 

for bigh-lmiurnry current, 
534 

for lumbago. 573 
for neuralgia, 573 
for neurasthenia with hy¬ 
pertension. 570 
for painful flat-foot, 578 
for periostitis, 60S 
for rectal dieeoeee. 393 
for rheumatism. 580 
for sciatic neuritis. 575 
muscular contractions 
with, 330 

with small solenoid. 570 
voltmeter. 186 

Daylight plate* for radiography, 

V 1 ■ > 

Deaii-beat milliamperemeter, 
135. 185 

Deafness, electricity for. 423 
phonograph for, 14$ 
telephone in treatment. lQfi 
voltaic vertigo as test. 387 
Dean's x-ray tube. 735 
Death, ehxrtric, 511. See also 
Electrocution. 
from electric shock. 210 
from x-ray, lOl I 
radiographic determination 
of. 810 

Deciduous teeth. retention of, 
radiography in, 876 
Deflection methods of measur¬ 
ing voltage, 188 
Deforest needle or cold 
cautery. 618 

Degenerated niUM'le, contrac¬ 
tion in. 341 

Degeneration of motor nrrvew, 
diagnosis. 383. 3S4 
reaction of, 383, 4 16. See nlso 
Reaction of tieyrnercition 
Degree o( vacuum for x-ray 
treatment. 1050 
I)r la Hue’s voltaic cell. 85 
Dclberni's contraction appara¬ 
tus. 471 

galvanic method for gonor¬ 
rheal rheumatism, 415 
Delirium cordis in electrocu¬ 
tion, 512. .516 
Delta-radium rays. 1143 
Deltoid neuralgia, 488 
neuritis, 488 
paralysis. triCJ 
Deman ation current, 28-1 

alkaline, colloids ami. 269 
Density of current, electrisa¬ 
tion and. 298 
of lii|uid, 169 


Density, opacity and, W» 

Denial arch, permanent, Touary 
method of ealeulatinn. 881, 
882 

eataphoreais. 391 
flwmseipr, Tnuary's, 855, 
856 

fllioroaropy, H51 
rlanger of. 857 
in rariea, 852 
in tleeay. 852 

magnifying fluoroscopr in. 
As 

of pivot teeth, $34 
of ruot-61 lings, 854 
of unerupted teeth. 8.54 
softening of leetli. 852 
Tousey's fluoroscopc for. 
855. 856 

unerupted teeth. 853 
fractional volt selector for 
cntaphnreiis. 391 
radiography, 857 

author's method, 881 
hrutrud paper for, 766 
dangers of, 858. 1041 
exposure for. 767 
filing of, 835 _ 
film for examination. 864 
study, 864 

tank development, 823 
film-earners in. 859 

horizontal. 859 
vertical. 862 

in absmet, 866. 867, 868 
in absorption of root, 873 
in alveolar abscess. $66. 
867. 868 

in curvature of root, 871 
in cyst, 868 

in cmpvcma of antrum, 
872, S73. 889 

in fistula and necrosis, 868. 
809 

in fracture, 871 
in inflammation. 867 
in maxillary fracture. 869 
in necrosis, 868 

and fistula. 86$, $69 
in pulp removal. 871 
in pyorrhea alvcolans. 870 
in retention of deciduous 
teeth, 876 

in Higgs' disease, 870 
in root absorption. 873 
curvature, 871 
in tracing root-canals. 870 
interpretation of. S64 
keratosis of finger* from, 
862 

measurements in. 880 
of antrum, 872. 873. 889 
of apical foramen. 871 
of bicuspids, unerupted, 
874 

of broken drill, $70 
of buccal roots. 871 
of canine teeth, unerupted. 

874 

of flaring foramina, 864 
of foramina, 861 
of inferior canal, 885, 886 
maxilla. 886 
nerve. 88.5 
of lower teeth. 864 
of molars, 871. 872 
unerupted. 874, 888 
of nerve, 874 
inferior, 885 
of pulp, 874 
of pulp-stone, 874 
of pus in antrum, 873 
of root-ewnal. 871 
of root-filling*. 869 
•>< roots of crowned tooth, 
873 

■if temporary IMIS. $75 

o( uuenipted teeth. 874 


Denial radiography ..I 

jjg***"*. hiwsr. 

measurement by. 876 
of upper teeth, 858 
on hnntontal film. *vt 
palate rubber lor, H57 
Paper for print*. j 
perspective in. 87$. $84 
pnm. examination. n/ifi 
protective glove* ,n. fifi j 
stereoaconie. 878 
storage o! plates. $35 
technic. 857 

to locate apical furs men. 

871 

root-canal. $71 
vertical film-carrier in 
862 

use. 863 

with rndodiaaeope, 742,743 

Dentiatr>'. Mur-light thriaiiy 
with heat in, 663. 664 
Depolarizer, soUd, dcmble.fi, u d 
cells with. 83 

lb-pouts in x-ray tube*. 7*8 
Deprereed frarturr of skull. 

radiography in. 834 
Drrrum's disease, x-ray in. 1069 
Derived circuit-- 175. 177 

two. and one simple, 17.5. 
178 

Derma rays, 751 
Dermatitis from fluoroaropy, 
837 

from radium rays. 1146 
papillaris rnpill'itii. electroly¬ 
sis for. 409 

x-ray. 1040. See also float- 
ern-rug derma/itit. 

Dermoid rvst, radiography of. 
969 

Descending aorta, aneurysm of, 
radiography of. 925 
Desiccation of altin from high- 
freejuenry spark, 549 
Desiccators for static machine. 
37 

Desmoid test of gastric func¬ 
tion. radiography in. 94$ 
Sabirs, 949 

Schwarts's, 949 

Dee pres electric signal for rim¬ 
ing myograph. 313. 314. 315. 
316 

Develojiera, 821 
choice of. S20. S3! 
eikonogen-hydroquinone,^ 824 
fur forced development. 830 
for screen plates. 964 
Kassabinn, 832 
X!. Q.. 823 

mclol hydrotjuinonc, 833 
orfol, 824 
pyro, 820 
pvroentochfu. 824 
Thrrlkeld-Edwanls. 964 
too strong. 831 
tropical. 832 

Developing fartor*12. 821 
Developing-oul papers. 826 
Development. blotches on 
plate*. 8.43 
crncka in film. 832 
defect* in, 828, 832 
explanation. 832 
expo-tire to mbv light. 814 
extent to which carried. *19 
fading of image. 829 
film washed off during. 83.. 
eri 

fixing. 819 
frigging and, 833 
forced. 830 
formalin in, 831 
frilling of film in. 842, 83.1 
in overexposure. 829 
in tropical eounlrww. 831 
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Development. in(lurno» of x-rav 
during. 824 

mottling ilurine. X32. 833 
of film, 819 
of x-ray pictures. XI3 
over-. few. SJI 
pin-lioln and. 832 
precautions. *28 
restoring. 830 
Mindy d^po«it» in. 833 
staining platen before. 813 
stains on ptates during. 832 
tank. 821-823 
for films, 823 
for plntrs. 821. S22 
formula for, 822 
technic. 815 
temperature and. S31 
lime required. X22. 823 
li tuba tor for, X2I 
too knc. 834 

too ntrong developer for. 834 
undo. 821. 822, 829. 830 
De Wnttcville current. See 
Forodivulran ie nirroif. 
Dextrorsal helix, position of 
magnetic poles induced by 
current through, 101 
Diabetes, autoronduction cage 
for, 351 

d'Arsonval current for. 551 
high-frequenev current for. 
551. 577 

sinusoidal current a for. 429 
static electricity in. 70 
r-r»> for, 531. 577 
Diagnosis. 378. See also Eltc- 
tnuficpuMi.'. 

Dialysis. electric, gelatin dc- 
mincraliird by, 155 
Diamagnetic substances, 114, 
113 

Diaphragm. BergonU 1 '*. 755 
cellular. Tousey’*, 723 
compression, 755 
in radiography, “SO 
loofah sponge with, 736 
contact. Tousey’*, 761 

in radiography of spine. 
835, ‘Wtt 

fluoroscopy of, 016 
for frontal sinus work. 899 
for secondary raja. 753 
for soft rays, 758 
Friedl&nder shield. 754 
in radiography, 780 
ins, 754 
lead. 754 

movements of. 920 
of x-ray metal. 754 
paralysis of, radiography of. 

radiography of. 920 
Ripperger shield. 755 

fitted with Tousey cel¬ 
lular diaphragm. 759 
SebUnbcTjs’s. 755 
in radiography. 77S 
to rut off secondary rays. 721 
used by Tousey, 7 60 
sine, “54 

Diarrhea, electricity for. 421 
Diathermic current, application 
of. 014 

in nutocondrnsation. Oil. 
012 

strengths fur bipolar appli¬ 
cation, 014 

therapeutic effect in auto- 
(Hinder.sat inn. 613 
. **> autoeonduction, 613 

Diathermy. A10 
bipolar, 010 
effect* of. Oil, 612 
electrodes for. 611 
lor sene. 617 

lor acute epididymitis. 615 
funiculus*. 616 


importance of. 
increased 


Diathermy - for arthritis, 610 
for rhuren tumor, 016 
for chronic prostatitis. 015 
for rirrulati.ry disorders. 0|4 
for digestive disorder*. 015 
for diseases of women. 015 
for epilation, 017 
for exophthalmic goiter, 615 
for gonorrhea. 615 
for gouty deposits. 585 
for hemorrhoids. 618 
tcchnie of. 019 
for impotence. 615 
for intestinal disorder*. 615 
for kidney diseases. 613 
for locomotor ataxia. 616 
for neuralgia. 373. 616 
for prosUuic hypertrophy. 615 
for respiratory diseases. 614 
for rheumatoid arthritis. 70 
for sciatica, 616 
for sexual neurasthenia, 615 
for tciioeyntivitia, 616 
for warts. 619 
for xanthelasma. 617 
monopolar. 610 
secondary physiologic effects 
of. 613 
surgical. 617 

for groetatic obetrurtion. 

therapeutic 

612 

thyroid secretion 
by. 614 
undamped oscillation* in. 611 

Diathesis. arthritic, migraine 
of, salicj'lic cataphoresis 
for. 399 

Dielectric, 55 
air as. 242 

liquids ionized by ultra¬ 
violet rays, 651 
by x-ray*. 674 
rigidity. 208 

solids ionized by ultraviolet 

rays. 654 

Diffuse spinal disease, elec¬ 
tricity for. 496 

Diffused r adia tion in radiog¬ 
raphy, 777 

Diffusion, nnisLil, 2X3 

extrapolar currents of, direc¬ 
tion. 27S 

Digestive disorder*, diathermy 
for, 615 

Digitidi*. hlood-pressure and, 
555 

Dilatation of esophagus, spin¬ 
dle-shaped, radiography of. 
914 

Diphase current. 121 

Diphtheria antitoxin in per¬ 
nicious anemia, I0S9 

Diphtheric facial palsy, 459 

Direct breel s atiplu-niion. 64 
current, break switch for. 126 
charging from. 95, 96 
500-volt. 210 

for electrotherapeutics. | 
210.211 

high potential for x-rav. 
725 

motor generator for x-ray 
work. 725 
UlO-volt. 201 

disrharge to test rapacity . 

of ninilrum. 233 
static hneese, 63, lit 

Diacbnrgc. condenser. See Con- 

■f rntrr discAd-ill /. 

convective. 22. 64. See also 
Sint i> mm ntfrmr. 
direct to test rapacity of con- 
derwrm, 233 

high-frequmry. 618. See 
also U i«i-'Vfqvn(y dis- 
sharps. 


Discharge, inverse, |M 137 
of anions. 256 
of body, physical effects. 51 
of cation. 256 
rays. 28. 690 

differentiation from x-rar, 
690 

spark. 20 

Diseliarging condenser. 237 
Levilen lar. 238 
r»>d for Ix-sden jar, 238 
”*}*■•*• women, diathermy 
for. 615 

Dislocation of atlas, radiog¬ 
raphy of, 910 

** 96 f»” r '. radiography of. 

of elbow, radiography of. 1000 
of hand, radiography of. 1001 
of hip-joint, congenital, radi¬ 
ography in. 972 
radiography of, 900. 972 
of lower jaw, radiography of. 

of patella, radiography of. 976 
of radius, radiography of. 
1000 

of shoulder, congenital, radi¬ 
ography of, 963 
. radiography of. 993. 1000 
Dissimilar mi-tab. contact of. 

dycamio electricity 
from. 90 

static electricity from. 51 
Dissociation, coefficient of. 262 
Diverticula of reophojru*. radi¬ 
ography of. 914 

Dixon and Week*' modification 
of Sweet's localization 
chart. 851 

apparatus fur localising for¬ 
eign bodies in eye. X45, 816 
Dobereiner’s lamp. <86 
Dorsal vertebra, radiography 
of. 920 

Dosage of radium. 1153 
duration. 1133 
emanation. 1155 
externally. 1154 
in Holzkneeht x-ray units, 
1155 

internally, 1134 
of x-ray, 1046. 104S. 1052 
act inocictc r to measure. 
1054 

barium platinocyatiid 

screen for measuring. 
1052 

BcrgonitiV aetinometrr to 
measure. 1054 
Bordier's methods of 
measuring, 1034 
Cost ex’s method of men— 
urine. 1054 

chromocadiomstsr to meas¬ 
ure. 1052 ... 

Contremouhn'- method of 
measuring. 1054 
Curehod"* method of meas¬ 
uring. 1034 

electroscope to measure. 
021 . 1053 

erythema, at vanoos radio¬ 
graphic »trength«. 195' 1 
in ordinary therapeutic 
strength. 1059 
Franklin's electroscope to 
measure. 1055 
Gaiffr's nirtbod of meas¬ 
uring, 1052 

Bulskncehl's chro ns-radi¬ 
ometer to measure. .1052 
interruptions m primary 
current and. 1062 
Johnstuu's method of meas¬ 
uring, 1053 

Kirnbork'a qunntilomrter 
to measure. 1053 
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*-cav. I.uraaeht's 
UVVl* " MNlfali 
mnuHjmnmt. io*2 
methods of, 10.12 
quu)tiiAn«t« to mnuuK-, 
lOW 

nutiopbotomrtrif method 
of omiiiniK, UkM 
Snbouraijd sod Noirr’s 
method of onHinni, 
1056, 1073 

Schwa rt*‘» method of 

measuring. 1051 
selenium cell to measure. 
lOU 

unit a of. 1051. 1054 
ViHnrd’a _ instrument* for 
measuring. 1001 
voltameter in seeondary 
cireuit to measure. 1054 
unit of electricity. 06 
Double-current rretifier. mer¬ 
cury vapor vacuum tube a*. 
97 

Double-fluid voltaic cells, S3 

with solid depolarizer. S3 
Dou cites, intestinal electric. 
421 

static, in obesity, OS 
Doumer and Remak’* reaction. 

3S5 

rectal electrode. 506 
Doumer's results with measured 
electro magnetic field in auto 
conduction ra*r, US 
Drault's wheel interrupter. 803 
Drill, broken, radiography of. 
870 

Drugs, muscular contractions 
from. 341 

Drum rheostat, 70S 

Dry (elk, S7 

plates for radiography. 765 
pleurisy, radiography of. 934 

DuBois Kevmond unpotamable 
electrode, 270 

lawn of stimulation, 30S, 330, 
379 

Duchcnnc-Krb’a paralvsti. 463. 

404 

DuddelTs oscillograph. 146 
si n g in g arc, 61S 

Duodenal tube, use of, in radiog¬ 
raphy. 952 

Duodenum, radiography of. 945 
Dupuyiirn's contract ton, chlo- 
ria catapbomis in, 396 
■ptlvanic current for, 416 
nijgjdmiucfiry current for. 

Dynamic electneitv, 71 

Arrhenius* theory of, 73 
chamc affinity and. 73 
effect upon magnetic needle, 
100 

flow of, 71 

from contact of dissimilar 
metals, 90 

induction of. by electric 
currents, 123 

magnetising effect upon 
iron. 100 
upon steel. 100 
nature of. 71 
paths of. 195 
sources, 71. 73 
static electricity and, dif¬ 
ference. 24, 71 
Dynamo. 116 

alternating current, power of, 
123 

and voltaic cells, cost com¬ 
pared, XT 

compound-wound. I18 
constant potential. 118 
continuous current, power of, 

123 


INDEX 


Dynamo driven by gas engine. 

120 

for electrotherapeutics, IIP 
for separate r-ray and elec¬ 
ts, .therapeutic tnatailation. 
119 

Gnunms't ring. 1 IS 

polyphase currents by, 

polyphase, 121 
ring. US 

polyphase currents by. 121 
series, wound. 117 
shunt-ntmiul, I IS 
voltage of. US. 123 
watts of, 76 

calculating, 116 
Dyne. 66. 213 

Dyspepsia, atonic electricity 
for, 421 

electric light for. 663 
in neurasthenia, high fre¬ 
quency current for. 50S 
nervous, headache in. gal¬ 
vanic current for. 507 
sinusoidal currents for. 424 
static eleelriatyfor. 70 
Dyspnea after stimulation of 
olfactory centers of brain. 349 


Eau diseases, electricity for. 423 
electrodiagDOsis in. 386 
high-frequency current for. 

599 

impeding circulation of. cere¬ 
bral catapborcai* and. 392 
radiography of, 851 
Earth, constant discharge from 
surface to air. 50 
as storehouse of electricity. 
23,221 

internal structure of, radio¬ 
activity and. 1132 
normal ionization of air over. 
50 

Eastman x-ray film. 857 
Ecchvmoses. galvanic current 
for, 416 

static breeze for. 69 
Ecthvma. static electricity for. 
417 

Eczema, high-frequency cur¬ 
rent for. 606 

hypcralatic current for. 527 
medicinal treatment. 605 
moist, with pruritus ani. high- 

frequency current 
for. 592 
r-my for, 592 

pruriginous. galvanic current 
for. 417 

radium in, 1158 
dosage, 1154 
red light for. 663 
static electricity for, 417 
hath far, 4S 
x-ray in. 592. 1070 
Edema of tissues, definition of 
radiograph and. 757 
Edison storage-battery, 95 
Edisoa-Lelande cell. 81 
Eel. electric. 50. 264. 276 
Effluve. 22 

Effiuvec. crown. 543, 544 
Eg*. electromotive fore* of. 264 
ends of. difference in poten¬ 
tial of. 2*4 

Eikoongrn h> dro-iumon* de¬ 
veloper. 824 

Ewthoven's string clectromater. 

163 . , , _ 

Etbow. arteries of. Infect cd. 
radiograph of. 1023 
dislocation of, radiography 

«f. 1000 . nil- 

fluoroscopy of. 9*7 


1177 

Elbow, fraeture-dwloration of 
™ d ?*£ {,fcy of. 1001 
normal. 991 
radiography <rf, Mo 
exposure for. 767 

tU m.T^r 

Electric accidents, manrwr 0 | 
occurrence, Ufl 
of prevention. 354 
anesthesia, local. 510 
are. production of. 202 
capacity, measuring. 231 
unit of. 47 

charge, normal, of earth's 
surface, 50 
earned by rain. 50 
conductivity of cows' milk. 
389 

of human saliva, 339 


of liquids, 169 
of solids. 174 


currents, attraction between. 
109 

carrving properties of. 254 
dividing of, 175 
from magnetism, 109 
generation la coil cutting 
line* of force, 115 
heat production by. 161 
in animal. 162 
in plants, 162 
induction of dynamic elec¬ 
tricity by, 123 
of skin. 265 
strength of. 130 
unit of. 47 

death, oil. See also Elec¬ 
trocution. 

dialysis, gelatin demineralized 
by. 155 

dOMM for torpor recti. 422 
for chronic constipation. 
422 

eel. 50. 261. 276 

fish. 50 

illumination, vacuum tubas 
for. 630 

intestinal douche*. 421 

light. 630 

accidents from. 370 
and telephone*, accidents 
from, 356 
both. 637-642 
Bee*. 640 
cabinet. 63S, 839 
temperature in. 663 
combined with hydro¬ 
electric bath for obes¬ 
ity. 665 

for angina pectoris. 665 
for arteriosclerosis. 586 
for cmrdiovai-inilar dis¬ 
eases. 665 
for colitis, 663 
for dyspepsia. 663 
for gout. IMS. 665 
for gouty neuritis. 663 
for interrostal neuralgia. 

489 . 

for^pniritus vulv*. 4I«, 

foe rheumatism. 665 
lor rheumatoid arthri¬ 
tis. 063 

foe sciatica. 663 
innandracrnt and are 
combined. 640. 642 
physiologic effects. 662 
temperature of. 062. 

portable, *40. 642 
recumbent. 639. 640 
conjunctivitis front. 661 
current, alternating. char¬ 
acter of. 152 
cos* of, 77 
for radiography. 7I< 
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INDEX 


Electric lijrht rtifTWHjJicat pro- 
iTuction ol, 77 
imlu etioii-coil offr«t«l 
by. (or r-ray work. 085 
lamp*. SO* 
imirt, 302 

sockets. 205 

teats ol. 635 
measurement*. 102 
motor. 113 
power service. 202 
unit ol. 21-4 

rrsiction!i. abnormal, 353 
normal. 378 
rmutancr. 102 

of blood-cell*. Nr mat » 

method of measuring, 
3SS 

of lymph. 3S9 

rr*poruM' of nf*rvc, delay to 
w-rond stimulus. 3311 
sleep. to. 50b 
rurrent for. 509 
Leduc’*. 477. 509 
■parks, nature of. 25 
stimulation of olfactory cen¬ 
ter of brain. 319 
of optic nerve, no sensation 
of light in. 349 
tension, hydraulic pressure 
and. comparison, 7U. 71. 72 
tetanus. 332 
production. 333 
hubiMxiiMl, of ftnatrd 
muscle. 333 

thermostat, Kegaud’s, 162 
units. 46 

C. G. S. system. 213 
variations in heart. 274 
vibrator for massage, 5S2 
melding. 77 

Electricity, air ax enndurtor. 23 
anunal. cause. 282 
bunts from. 292 
by electromagnetic induc¬ 
tion. 99 

coagulation from. 296 
conductors of, IS, 23 
death from. See Eferfrucu- 
titm. 

discharge of. 17 
dynanur. 71. See also ftc 
n l m it rUftriritv. 
earth as storehouse for, 23. 
221 

effects of. 17 
harmful. 350 
on animal lissue*. 292 
on blood. 2**6 
on glands. 29K 
on hearing. 298. 299 
on heart, 2*8 
on microorganisms, 288 
on mueele. 298 
on nerve-fibers. 297 
on rreuimium. 290 
on eight. 298 
on sti.i 11. 298 
on special senses. 298 
on tactile sense, 298. 299 
on taste, 298 
electron theory of. 250 
fsradio. |7. See also Esrudir 
ifattncilf. 

for amyotrophic lateral 
sclerosis. 492 
for aphasia, 498 
for atrophy. 495 
for Bdli palsy, 457. 458 
for brachial neuralgia. 485. 

4KS 

tin tolls. 489 
for brain diseases. 497 
for tsiltuir paralvds, 460. 492 
for cerebral growths. 499 
for eervieobrarhial neutalgia. 
4HX 

for chorea, 5UU 


Electricity fur coccygeal neu¬ 
ralgia. 188 

for cranial paralysis, t.Vi 
for diffuse spinal disease. 496 
for diseases of central ner¬ 
vous system, 440, 492 
of motor ganglia. 492. 495 
of pyramidal tracts, 495 
of sensory paths. 495 
for enterocolitis, 421, 422 
for epilepsy, 499 
for exophthalmic goiter. 501 
for facial neuralgia. 485 
paralysis, 4.57 

for fourth-nerve paralysis. 456 
for habit spasm, 500 
for hemiplegia, 407, 498 
for herpes neuralgia. 485. 486 
for hypoglussat prmlysu, 460 
for hysteria. 502 
for infantile cerebral paral¬ 
ysis. 49S 

spinal paralysis, 403 
for insanity, 503 
for intercostal neuralgia. 489 
for mtr&spinal disease. 497 
for lateral sclerosis, 495 
for locomotor ataxia, 406 
for lumbago,. 492 
for mental disorders. 503 
for multiple sclerosis. 495 
for musculocutaneous nru- 
ralgin, 485 
for myelitis, 496 
for neuralgia. 485 
for neurasthenia. 564. See 
also iVrurasfBrnia. 
for neuritis, 485, 486 
lor occupation neuroses. 500 
for ocular paralysis. 456 
for organic diseases of central 
nervous system, 492 
for ovarian neuralgia, 485 
for paralysis. 410 
combined. 463 
Erb’a, 462 
hysteric. 467 
infantile, 493, 498 
inuNculospirnl, 464. 465 
obstetric. 464 

of anterior crural nerve, 466 
ol deltoid. 463 
of infraspinatus. 463 
of median nerve. 465 
of obturator nerve. 466 
of plantar nerves, 466 
of tiopliteal nerves. 466 
of sciatic nerve. 466 
of w-TTalii* magmia. 462 
of sixth nerve. 456 
of spinal accessory. 460 
of sleruomastoid, 462 
of suprnspinatue, 450 
of thml nerve. 456 
of trapeloid. 462 
of vagus, 459 
peroneal, 466 
for paraplegia, 496 
(or pohomyditni. 492 
for progressive muscular 
atrophy. 495 
for pseudotabea. 495 
for psyebuMW. 503 
for rrnal pain, 492 
(or sciatic neuralgia. 485 
lor sciatica, 489. 490 
(or srleroaiu, nmy. it rophic, 492 
for spinal disease-,. 492 
(or sy ringomyelia. 497 
for tabes dorsalis. 495 
lor testicle neuralgia, 492 
(or torticollis. 500 
foe trigeminal neuralgia. 485. 
480 

lor wry neck. 500 
forms of. 17 

Inetional. 17. 18. Sw also 
.SfcVi.- chstrictlg. 


Electricity from ganglion-cells 
of anterior cornua of spinal 
cord. 261 

harmful effects, 350 

heat production by. 161. 259 

history. 17 

in animals. 264 

in eye, 264 

in nature, 50 

ill plants. 263 

in radio-active subatancrw 
1130 

in radium, 1130 
ionic theory. 1H 
life and. 263 
local action ol, 299 
Lodge"* theory of trans mit 
►urn through gases, 627 
magnctirni and. relation. 99 
manifestations of. 17 
mechanical equivalent, 116 
medical, definition. 17 
negative. 250 
nno-conductors, 17. 18. 23 
one-fluid theory. 18 
passage through body, 296 
through conductor. 23 
through Crooks’ tube. 624 
through gases, phenomena 
of. 620 

through non-eonduetor. 23 
through solids, 258 
through vacuum. 623. 620 
passing through patient, cab 
eulating. 135 

pathologic effects on blood, 

370 

on powrer-house workers, 
302 

physmlogie effects of. 288 

density of current and, 
29S 

on vertebrates. 288 
position of electrodes 
and. 299 

relation of amperage to. 

291. 300 

of voltage to, 291. 300 
positive. 18. 253 
quantity of. unit of. 47 
resinous. 18 

resistance to p a ss a ge of. unit 
of. 46 . 

static. 17. 23. See also Static 
tieetrieyly 
theories of, 18 

through straight wire, mag¬ 
netism i mill red by. 100 
to stomach, effect on secre¬ 
tion. 346 

transportation of matter by. 

two-fluid theory. IS 
unila of. 214 

vitreous. 18 _ . . 

voltaic, 17. Sec also » cafaic 
fUrtrinty. 

Electrics. 17. 18 , 

Electrified bwly. attraction of. 
for other bodies. 19 
of pith-ball bv. 19 
charging other bodies with. 
20 

k>« of charge of. 22 
Electrocardiogram. 2>»..3.1 
and registration of heart 
sounds, 323 
in arterioarlenwls. 3.- 
in cardiac neuroww, 323 
in cardiovascular diagnosis. 
287 

in functional trouble of aur*- 
tie*. 333 

in kvgertrophy of aunties. 

of left ventricle. 321 
of right veatrirle. 321 
la neurasthenia, 322 
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fardiftr dtvttjir, 
in mpa.i rmlar, 323 

u, 3 x?* rv “ ,ir i, *> n>,, ‘ *«*«**. 

of pwiM.. lodon of right 
limb of Taw an*. 323 
Paelu.n’s loft lateral decubi¬ 
tus desirable for. 323 
phase* of. 321 

showing irregularities. of nor- 
lio insufficiency. 323 
of cardiac rhythm. 323 
Elwinctniintratili, iKihimcl’i, 
323 

Nicolai and Huth's 163, 310 
Electrochemic cni]U*rixaUon,422 
equivalent*. 24S, 219 
Electrocoagulation, CIS 
Electrocution. 360. 36S, 511 
aaphvxia in. 516 
by alternating current. 365 
by condenser dieclutrge, 362. 
363. 365. 366 

by continuous current. 365, 
366 

by crrwwd wires. 291 
by high-tension currents. 291 
by industrial current*. 362 
by Ledge current, 510, 511 
causes of death, 515 
cell changes in, 488. 512. 513 
delirium cordis in. 511, 516 
diagnosis. 511 

fibrillary contraction in. 511, 
516 

bean in. 516 
hemorrhage in. 513, 514 
history . 36>, 511 
legal. 291 

maeroecopir changes, 511 
microscopic change-*. 512—515 
pathology of. 511 
petechial spot* in. 513. 514 
physiologic causes of death, 
615 

theories of death, 515 
Electrodettrimeter. Benoist, 66 
Electrode,. 372 

accessory, in x-ray tubes. 739 
applied laterally, conduction 
through wire. 261 
area of. resistance of body 
and. 379 

bipolar, faradic roller, 377 
for galvanopunrture. 375 
for skin. 374. 375 
vaginal. 374. 375 
BisaC-nr’*. with glass sleeve. 
567 

block-tin. 62 
bn* brush. 41 
point. II 
brush. 375. 376 
bn*, II 

calomel, to measure potential 
at single electrode. 165, 166 
carbon. 41. 374 
clay. 373 

condenser. 376. 4S2 

for hish-lreittiencv current. 
544. 545 

for surface applications. 

372. 609 
operation of. 484 

at distance I ruin patient. 
4X5 

runts for, 41 
exploring. Tuusey’s. 444 
external. 372 

lor ratnphorrsis with high- 
freQumcv currents. 401 
for cutaneous application. 
372. 009 

Wdini-41 interrupter l*. 

372 

foe diagnosis. 37K, 443 


INDEX 

Electrodes for dintbermv. 611 

fn afc4 rtf ° <i '** n0 * i *. Triusey's. 

lor elrctroly-is of animal tts- 
sues. 292. 293 
for fanulie brush. .'{75. 376 
eurrrnta. .*{72 
for fulguration, 542, 543 
37{ electricity. 372 . 

for galvnnopuncture, 375 
for gum*. 596 

for high-frequency current*, 

in pyorrhea. 596 
for hypertrichosis, 375 
for mucus membrane*. 374 
lor Iligg*' disease, 596 
for »kin. 372, 600 
bipolar. 374. 375 
W rhnelt interrupter in. 372 
for static electricity, 41, 372 
‘ or _^urfarc application, 372, 

for toting conductivity of 
liquids. 172 
for urethra. 375 
for uterus. 375 
gias*. filled with liquid. 483 
vacuum. 375 
handhx for, 376 

for galvanopuncture. 375 
insulated, 373 
interrupting, 377 
non-intemiuting, 377 
Hart’s, for fulguration. 542 
hollow wood, use of, 65 
hydrogen, to measure poten¬ 
tial at single electrode. 106 
imnolarisable. 270 
d'Arsonval’s, 270 
Du Boia-Reymomi, 270 
Kcynsult's. 270 
in electrolytic cell, phenomena 
at. 256 

intragastrie, 377 
kaolin. 374. 646 
lamp. 645-647 
massage roller. 41 
materials for, 372 
metallic use*. 372. 373 
needle. 375 
of voltaic cell, 82 
physiologic, 334 
platinised. 171 

for electrolyst*. 293 
for elretnilvtie cell, 256 
position of. i4rct on electrisa¬ 
tion. 299 
potential at. 164 
recta), 374 

Doumer’s. 565 
vacuum. 590 
roller. 375 
faradic. 377 

shovel. for hydro-elect ne 
hath. 425 

si ir for bipolar application. 
614 

skin and. difference in poten¬ 
tial between. 382 
spark, indirect. 63 

^'and*' insulated handle, 373 
spray, 65 
static. 41 
Tousev’s. 539 
ri|iloring. 444 
fnr fulguration. 542, 5t3 
indirect -pray. 65 
vacuum. 525 

vacuum. 462, 4X3, 539. tss 
—I—. I’srssa efeetrwdes. 
vaginal. 374. 375 
virtual. 334 
with rlac* slew*. 56. 

wood bsll. 41 

hollow, 65 
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Electrodes. wood point. 41 
hi set rr diagnosis, 378 
condenwr* for. . 44(5 
discharge* for. 380 
elect rtxles for. 378. 443 
Touscy383 

in alcoholic peripheral neu¬ 
ritis, 3X7 

in «*nr dW**.-,, 386 
in 385 

motor rfftrtmvM in, 410 
neuromuscular reaction, to. 

I 

of degeneration. 383. 384 
of myasthenia, 3X7 
prognosis based on, 389 
record of examination, 388 
Electrodynamic induction, di¬ 
rection of current, 115 
Elect rodynamometer, 187 
Siemens’. 187 
Electrolysis. 245 

bulbous-txjinted needles for. 

lW 

burn, in, 371 
bv voltaic cell*, 80, 253 
circular. Newman’s. 410 
conductivity and, 297 
counterelectromolivR force 
during. 247 

cunvnt for, strength of. 403 
ocep^ strength of current for, 

destructive, 370 
effect on body resistance, 297 
Faraday’s law* of. 248 
for acne. 408 
for angiokeratnei*. 408 
far angioma cavernosa, 406 
for birth-marks. 407, 1071 
for cancer, 402 
for comedones, tnx 
for conjunctivitis, vegetative. 
409 

for rysta, sebaceous. 409 
for dermatitis papillaris capii- 
litii. 409 

for («upliageal stricture. 411 
for exophthalmic goiter. 501 
for folliculitis vulva*. 410 
for hairy- nevi. 408 
for hypertrirhosts, 296. 375. 
403. 464. 405 

for hypertrophy of nose. 408 
for keloid. 4tK* 
for lacrimal stricture, 411 
for lupus erythematosus. 10$ 
for ly mphangioma. 106 
for mseroglossta. 410 
for nasal deviations, 41*1 
polypi, 409 
-full-". 400 

for nevi. 406. 407. 1071 
for otetta. 400 
for pigmented nevi. 408 
for polypi, nasal. 400 
for port-wine stains. 407. 408, 
1071 

for sebaceous cysts. 409 
for stricture*, esopbsgeal. 411 
of lacrimal duct. 411 
of urethra. 110 
for sycnais. 408 
for tattoo-marks. 408 
for vascular nrvt, 406 
tumors. 406 

for vegetative conjunctivitis. 

409 

for verruga, 400 
for vulvar disease*. 410 
fnr warts, 400 
Fort’s linear. 410. 411 
Usii ratio as for. 400 
nor rards cation by, 390 
See also rshpisrms 
mechanism of. 253 
medication by. inair, 3HX 
dee also rsMsUwu. 
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Eleetrotwi*. Xftro«n'» circular, 
410.411 

of animal tissues, 202 
hum# from. 294 
electrode* for. 204 
coagulation nee mew in. 
203 

polarisation in, 203, 297 
product* of. 293 

appearance at elec¬ 
trodes. 29* 
secondary, 294 
urea. 296 

of dilated blood-vessels tn elan 
of nose. 409 
of gases, 622 
of uituide. 622 
of solid*. 622 
of water. 243 

platinum electrode" for, 293 
products of. 245, 293 
theories of. 250 
Clausius'. 250 
Grotthusa'. 250 
urethral, high-frequency ctir " 
rent slur, 566 
voltage foe. 247. 248 
Electronic.. 73. 81. 248. 250 
body as. 255 
for x-ray interrupter, 69< 
ionised civ" as. 622 
ions in, velocity of. 258 
jelly. 258 

outside battery, passage of 
current through, temper¬ 
ature change*. 260 
oxidation of positive ion in, 
256 

passage of metal ions into, 256 
P^wirr current through, 24* 
phenomena in. 256 
precautions in mixing, 87 _ 
reduction of negative ion in. 
256 

sulphate of copper as. S3 
testing for, 247 

Electrolytic action of x-ray tn 
causing erythema, 1042 
ceU. anode of. phenomena at, 
256 

cathode of phenomena at. 
256 

connected by asbestos 
strands. 254 

counter electromotive force 
of. 247 

dcctrodcsof. phenomena at. 
256 

in series. 255 

platinum electrodes for, 256 
reversible. 247 
voltaic cell operating. 253 
dilatation of urethra, 410 
interrupter*. 130 
for x-ray work, 696 

mercury, care of, 703 
dip. 699 
jet. 700 
turbine. 701 
principle of, 696 
rectifier* for. 699 
Ropiqurt'n. 7C11 
WeWlt. 698. 699 
polarity of. 697 
lightning arrester*. 225 
medication in goonrrhra, 39S 
rectifier*. OX, 699 
aluminum cell. 699 
Electromagnet ,r effect* of stat¬ 
ic discharge, 53 

forre, 106 

factor* governing, 106 
In hollow cylinder*. 100 
in solid eyUnder*. 106 
gahranmnetcr. 159 
Snooks', 808 
Wmtoo’s. 808 

induction, rlcctnnty by. 99 


Electromagnetie induction in 
power-house. 211 
static electricity from. 51 
interrupter for alternating 
current. 805 

for triphase current. 805 
vibrating, 132 
wheel type. 134 
system of C. G. 8.. 214 
wavrs in universal ether, 108 
Electromagnetism, application 
of, 438, 439 
effects. 439 

Electromagnets, atrolcrnc type. 
112 

armatures of, 106 
ferric type, 112. 113 
field, lie 

for powerful current*. 107 
for removing foreign bodies 
from eye. 439 
iron for, 107 

law of attraction of arma¬ 
ture. 107 

maximum efficiency, 105 
non-ferric type. 112 
physiologic effect*, 438 
poles of. determination, 103 
power of, 105 
therapeutic effect*. 438 
volume of. during magneti¬ 
zation. 107 

Elect rororohnnotherapy. 468 
Gaiffe's apparatus for. 471. 
472. 473 

in chronic articular rheuma¬ 
tism. 416 

Tousey's apparatus for. 470 
Electrometer. 692 
cuudlnry. 162 
lipmann’x. 162. 163 
Eintnoven'* string. 163 
for measuring voltage of x-ray 
current, 713 
Nicolai and Huth'a. 163 
quadrant. 188 

Electrometric apparatus, 

Curie’s. 1133 
chart*. 315 
measurement*. 285 
Electromotive force. 24. 48. 
See also VoUagf. 
series. 82 
Electron. 250 

in metals, velocity of. 258 
theory of electricity, 250 
Electropathology, 350 
Eloctrophoru*. 28 
charging of, 28 
spark from, 28 

Electrophotography. 673 
Electroplating. 256 
voltaic cell for, 76 
Electroscope, 19 

and ionisation chamber for 
measurement of radio-ne- 
tivity. 1137 

current, of Zclcny, 1134 
for measuring x-ray denuigr. 

621. 1055 
Piffnnl's, 1134 
Static. 1133, 1134 
to trot radio-artivitv, 1133 
Wolff’s. 19 

Electrostatic rapacity of gutta¬ 
percha. 222 
••wring, 231 
induction, 51 
ay*lem of C. G. 8.. 213 
voltmeter. 212 

for x-r»y current, 713 
Kleetrothrrapeutie apparatus, 
absence of pat holistic 

effects, 367 

applications, amperage for. 
200. 201 

voltage for. 200. 201 
bath-tub. 425 


Elertrolhrrapsutie table, Tou- 
svy's, 432 

use* of heat generated by rr- 
dstan-* . 2.V* 

Electrotherapy , burns in. 371 
experiment*. 371 
prevention. 372 
rondrroer* for. 303. 479 
definition. 17 
dynamo for. 119 
machine foe, 479 
examples of faradir, 412 
galvanic. 412 
sinus*iwlnl. 412 
Electrotonus. 278 
anesthetics and. 279 
conductivity theory of, 281 
current* of, 278 
direction. 278 

effects of. at various distance*. 
279 

Hermann's theorv, 282 
modificarions of. 27’J 
nerve as cored conductor and. 
281 

nervous condiirtibility and. 

I I 

excitability and. 279. 280 
physiologic effects of, 279 
polarization theory, 282 
positive after-current of. 279 
theories of, 281 
Elements of voltaic cell. 81 
Elephantiasis, galvanic current 
for. 417 

Elongation of muscle, reflex. 
343 

Emanatorium. amount of ra¬ 
dium required for treatment 
in, 1156 

Embrvo, effect of x-ray on. 
1029. 1031 

Empyema of antrum, radioc- 
raphv of. S72, 873, 889. 
903, 904. 906 

of ethmoid cell*, radiography 
in. 906 

of lung, radiography of. 932 
Emulsion of bismuth. 811 
Enallaxatom* current. 473 
apparatus for. 473 
EndoUiaacope. 742 
therapeutic u*e. 743 
Endometriti*. _ hemorrhagic. 

zinc eatapborou* for. 394 
Endoscope**. 838 
Endothelioma, radium in. 11 u9, 
1160 

Enema, skiagraphic. 947 
Energy. kinetic. 213 
potential. 213 

English measure, metric equiv¬ 
alents. 225 

Enterocolitis, electricity lor. 
421. 422 

Knteroptoci*. MV finding* m. 
942 

Envelope*, effect* on plate*. 
834 

for plates, 770 

Ensin injections before X-r»v 
exposure. 1127 
to wmdbilizr tissue* to lign.. 
659 

Kpientie sensibility. 450 
stimulation and. 451 
Epididymitis, arute, diathermy 
for. 616 

diathermy for, 610 
high-frequeney current for. 
563 

x-ray far. 563 

Epilation, diathermy for. 61* 
Epiirpsv. elsctriritv for. 499 
hick-frequMMOr current 
571 

radium in, tt(V4 
x-ray foe. 499. 571 


for. 
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K|*arp"fnm. convulsions <ro _ 
cortical etimiilattnn. 3 ,t,% 

****«». alcohol*™ in, 

<!■» surface forms, | mi 
lulruntiioQ for. Ml. M 3 

rwdium for, 1161 
rumnl w - 

of dust, x-ray in. 1114. !ll« 
of mr. x-ray { a . 11 n 
o« eyelid. x-ray in. 110 T. 

°*uui z ' ny in ‘ M03 ’ ,,u * 
of iaKbrnl nml now, radium 
for. 1101 

of ninip. x-ray in, 1105 
of hard palate, x-ray in. 1105 
°* j ‘wf omthiu, x-ray in. 

of bp, x-ray in. 1106 
of nipple, x-ray in. 1108 
of now, x-ray in. 1102 . 1108 
of orbit, x-ray in. 1106 
of parotid region, radium for. 

1162 

of peni*. x-ray in. 1107 
radium in. 1159 
recurrence after exrioion, 1100 
email, radium for. 1162 
x-ray for. 1062. 1099 
caustic before, 1101 
chlorid of zinc la-fore. 1101 
doongr. *S 2 

histologic changes. 1100 
. microscopic changes. 1100 
nnc rataphonv-i» for. 397 
Epitheiiomatoua uteer of nose, 
radium for. 1162 
Equal deflection method of 
measuring voltage. 18$ 
resistance method of mnt- 
using voltage. 189 
Erb'* myotonic reaction. 4-17 
paralysis, 463 
point. 378. 464 
react wm for tetany. 412 
tabic of furadic sensory <-i- 
crtabUily. 452 

tn ^mrat in neuraathema. 

o 0 f» 

Erg. 213 

Erysipelas and eLrrptoooccus 
toxins m sarcoma. 1120 
galvanic currant for. 416 
r~! light for. 663 
static brarxc for. 69 
Erythema dow- of x-rav at 
various radiographic 
•trangth*. 1059 
m ordinary ihrrapcutic 
strength. 1059 

from radium raja 1146. 1149 
from ultraviolet ray. 659 
from x-ray. 1029. 1034 

electrolytic art Min of ray 
and. 1012 

Krythetnatodra., high-fre- 

quency current for. (HXI 
Erythrocyte*. effect of x-rav on. 
10 M 

Krythr-.ii;.'!-!Vm, galvanic cur- 
, rent for. 417 

Eiythropsia from ultraviolet 
ray. 660 

Erythroain for sensibilizing 
_ thaues to light. 659 
Eaculin with x-ray, 1125 
Eaophagus, min in. removal. 

VII 

dilatation of. spindle-shaped. 

raduigrajihy of, 914 
diverticula of, radiograph.v of. 

914 


INt>EX 

“SSEfSo"'- " ,b 

Vvvtriritv for. 420 
electrolysis for. 111 
frtmi mediastinal tumnr, 
radiography of. 914 
radiography of. 914 
m£. ronductibility 

I Ethmoid cells, empyema of. 
radiography in, 906 

anteroposterior. 892.905. 

lateral. 905. 906 
stcovjscopic. IKK 
Eustachian tulie. catarrh of, 
cataphoras* for, 35*6 
Evaporation of water, electric 
charge and. ti23 
Examination, ultramicroocopic 
stimulation of nervo-Bber 
under, 330 

Excitability condenser. 381 
degree of. 330 
farndie, 378 
galvanic, 378 
law of. 341 

muscular, nature of, 330 
nervous, after transplanta¬ 
tion. 342 

at different parts, 342 
cold and. 339 

electro tonus and. 279, 280 
faradie, 446 

anomalies of, 446 
fatigue and. 339 
galvanic. 443. 446 
heat and. 339 
influence of drugs on. 338 
nature of. 330 
traction and. 339 
of heart in lock-jaw. 347 
of motor nervrs, variations 
in. 33S 

of spinal cord. 337 
Weiss’s law of. 341 
Exntomotor effect of static dec- 
tricity. 6 $ 

Exhaustion, furadic. 446 

S dyanle, 446 
eissler degree of. 021 
nervous, influence of circu¬ 
lation on, 339 

Exophthalmic goiter, diather¬ 
my for. 615 
electricity for, 501 
high-frequency currant for. 

602. 1089 
radium in. I let 
x-ray for. 502 

Exostosis of hone, radiography 
of. 10S9 

Exploring electrode. Tousev's, 

Exposure, duration of. 767 
with indurtiun-cuil. 767 
with transformer. 76S 
Extensibility of psrall ied mus¬ 
cle. 329 

External electrode*. 372 

sphincter of urethra, spasm 
of. electricity for. 420 
Extra rays. 751. See also 5«- 
atuiarg rays. 

Extra-uterine pregnaney, radi¬ 
ography in, 969 

Extremities, lower, fluoroscopy 
Of. 969 

radiography of. 969 
radiography of, broraid paper 
for. 765 

exposure for. 767 
up[K-r, congenital lesions of, 
radiograjiliy of, V93 


1181 

Extreraitie*^^upper, duorowopy 

*ggj". of. nulliwrop) of, 

r *djjw»phy of, UH7 
Srhfinberg's mitnprn». l on 
evbtidcr in. tKK| 

T< 993 5f '* in- 

E> " rleetrrslingcoei, 

hi M7 reqUrnry CUTTrn * f or. 
luminosity trot in. 386 
radium in. 1130 

li * bu ‘ ,n *'* Wlokr on. 

of rndtura on, 1130 
of ultraviolet ray on. 660 
of x-ray on. 103% 
electric current* in. 284 
fixation of. for Dixon’*- locoJ- 
Ung method. 846. 84$ 
foreign bodies in. kxm.1 nation 
of. $13 

radiography of. 843 
niuwk«, movrrnrm* of, under 

cortical stimulation. 33 $ 

palsies of, 450 

nerve of reaction of. 453 
radiography of. after injury 
from foreign body. 850 
secondary reaction of. 386 
Steel particles in. electrn mse . 
netic extraction of. 439 
Eyeball, diameter of, 850 
perforation of, nuliograDhy 
for, 851 p ’ 

protection of, from x-r»v 
1037. 103S ” 

1 M 7 1 ™' r1!M oi ■ I " n ‘ > °°* 
Eyelids, cancer of, x-ray for, 
eff*wt on eye, 1037 
epithelioma of. x-ray in. 1106 


E*ct. epithelioma of, x-ray in, 
. 1103.1114. 1110 
unusra* of, pneumatic, flute 
roccupy of, 890 
radiography of. tliagnos- 
, tie value. 890 
Facial nerve, branches of. test¬ 
ing of. 45S 

lesion within aqueduct. 43S 
paralysis of. 457 
alcoholic. 459 
bilateral, 456 
diphtheria. 459 
electricity in. 457 
herpes and. 459 
involvement of sixth 
nerve. 459 

lesion within poos. 459 
otitic. 459 

traction of degeneration 
in. 458 

without taste involve¬ 
ment. but lorn of hear¬ 
ing. 459 

stimulation of. for dry- 
otitis media, 423 
trunk of, stimulation, .181 
neuralgia, electricity foe. 485. 
480. 487 

dins vacuum electrode tn. 
546 

high-frequency current foe. 

573 

radiography in. diagnostic 
vnhie. 8S8 
radium in. 1164 
ultraviolet ray in. 1084 
x-ray ui, 10S4 

Fading of image during devel¬ 
opment. K2B 
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INDEX 


Fahrrnhm »nd Centigrade 
senles. 223 
FWrad. 4”. 214 
Faraday. 24S. 249 
Faraday's Un. 248 
Faradie bnith electrode, .t< 5. Jill 
coil. 125. 140 

Helmboltt. 141), ISO 
interrupter for, 149 
iutrrruplioiis in rurwit, 1*»! 

nature of current. 151 
nrdinarv tmnsi'cnoit, 149. 
130 

primary warm of. 151 
rapid interruption* in pri¬ 
mary, acoondnry »»vw 

in, 151 

Dourer of imperfection m, 
149 

nith Wagner hammer in¬ 
terrupter. 149, 150 
current and vibration for 
obesity. 418 
curve of. 472 
elect rode* for. 372 
for alopecia, 417 
for anemia. 428 
for anesthesia. 455 
for bulbar paralysis, 401 
for chloroform syncope, 419 
for constipation, 421 
for cutaneous gangrene. 417 
for diarrhea. 421 
for dry otitis media. 123 
for Ducbenm--Erb palsy. 

464 

for ecthyma, 417 
for Kttitia 417 
for electric tmlh. 426. See 
also IJvdro-tltttrie bath*, 
faradie. 

for Krb's paralysis, 464 
for facial paralysis. 457 
for hemiplegia. 498 
for hydra nhnwi*. 416 
for hysteria, 502 
for hysteric aphonia. 459 
contractures. 467 
paralysis. 467 
for ichtnyoeis. 417 
for incontinence of urine. 
419 

for infantile cerebral palsy, 
498 

for intermittent rlaudicn- 
tion. 426 
for heben. 417 
for lumbago. 492 
for motor disturbances of 
stomach. 420 

for muscular eon tract ions, 

151 

for miurulospiral paralysis, 

465 

for myasthenia, 3S7 

for neurasthenia. 505 

for neuritis, 486 

for obesity. 418 

for obstetric paralysis. 464 

for ocular painty tax, 456 

for paralysis, 151 

for pmpu|uk. 417 

for pcrtoraiinguleer of foot, 

for poliomyelitis. 494 
for prurigo. 417 
for rheumatoid arthritis. 
410 

for sciatica, 489. 490 
for secretory disturbances 
of stomach, 420 
for spasm of external 
sphincter of urethra. 420 
for sternomastoui pnrsli- 
sis. 462 

for stimulation. 334 
for tlnrturv of esophagu*. 
420 


Farad ic current for tearing 
branches of facial 
nerve, 458 

neuromuscular appara¬ 
tus, 444 

srneory reactions, 452 
foe turtle.,His, 500 
for trapei.v.d parnlyw*. 462 
fur trigeminal neuralgia. 
486 

for urticaria. 417 
for vitiligo. 417 
for wry neck. 500 
from king secondary coil 
with iron core, strength 
of, 476 

galvanic current with. See 
Fartulaaattanie current 
general indications for ef¬ 
fects of. 414 
induced. 212 

Ledue current and. com¬ 
parison, 470. 477 
muscular contraction* by 
modifications in effects. 
452 

rbeotorao for, automatic, 
474 

stimulation by, 469 
therapeutic effect* of, 412, 
413 

indications for. 412, 413 
treatment by. 443 
voltage of. measurement. 
212 

electricity, 17 
definition. 17 

electrotherapy, examples of, 
412 

excitability, 37S, 445 
anomalies of, 446 
following destruction of 
motor area of brain. 
33S 

loss of. in oxalic acid poi¬ 
soning. 338 
exhaustion, 440 
hype rex ei lability. 382. 446 
hypo-excitability with gal- 
’ vanie formula. 382 
Im*. 446 

roller electrode. 377 
Faradimetcr. 212 
Faradogalvantr current for 
atonic dyspepsia. 421 
for enterocolitis. 421. 422 
for facial paralysis, 457 
for hemorrhoids. 591 
for lumber sprain*. 423 
for menorrbngia. 423 
for motor disturbance* of 
stomach. 420 
for neuritis, 480 
for renal pain. 492 
rhrotomc for automatic, 
474 

stimulation by, 409 
Tousey's technic. 470 
Fatigue, influence on contrac¬ 
tion. 329 

negative variation in nerve 
and. 270 _ 

nervous excitability and. 339 
reaction of. 384 
resistance in muscles, stalk 
rleetririty showing. 67 
static electricity and, 67 
Fats it, stomach, radiography 
of. 947 

Faure's accumulator. 95 
Fanis, x-ray in. 1067 
Feet, radiograph* of. brovuid 
paper for, 7rt5 
exposure for. 767 
Femur, neck or. fracture of, 
radiography of. 969 
unur.itcd, ndiignpli) to. 
97* 


Fenwirk's phldmlith catheter. 
900 

Ferric ty|ie of umgtirt, 112, I IS 
Feme's ondornttcr, 527 
Fury's dry cell, N7 
Fetus, effect of x-ray on. 1029- 
1031 

radiograph of. in ulrro, 969 
FibrilUr.v contraction in elec¬ 
trocution, 511. 510 
Fibrillation in heart from elec¬ 
tricity. 348 

Fibroroyutna. uterine. Apcatoli 
ttrarinect. 421 
Gauss‘s Rontgenotherapy 
for, ny« 

meeothurium for, 1099 
radium for, 1099 
Fibrous conditions, high-fre¬ 
quency current for, 577 
Fibula, fracture of, Pott's radi¬ 
ography of, 979 
radiography of, 977, 978 
union with malposition, 
radiography ol, 978 
Field magnets. 116 
Field-plate* of static machine, 
20 

Fifty-centimeter x-ray tube, 
731. 732 

Figure uf turrit of galvanometer. 
180 

Files, film. 835 
plate, 835 

Filling bobbin to certain rteist- 
anev. 218 
Film. 705 

development of, 810 
file. 835 
filing of. 835 

fur dental radiography, tank 
development, 823 
frilling of. 832. 833 
horiiontal. radiography of 
teeth on. 859 
instantaneous. 767 
storage of. 835 
tank development of, 823 
Film-carrier. Satteriec'a dental. 
858 

vertical. 862 
Filter for *oft x-ravs, 758 
Fingers, fracture of. fluoroacopy 
of. 1000 

rmliography of. 1000 
radiography of, 992 
Flaxen are-lamp, 643. 644 
light in lupus, 1076 
Finseo-Rcyn lamp. 645, 646 
Fire from * ho rt-circulating. 201. 
202 

Fish bones in esophagu*. 013 
electric. 50 

radiography of. 1019. 1020 
Fissure of anu*. high-frequency 
current for. 591 

Fistula about raw. copper rat- 
apbamus for. 396 
and necrosis of jaw. radiog¬ 
raphy of. 80S. SW 
in ano. nnc eataphorvsis for. 
397 

rectal, high-frequency rut" 
rent for. 593 _. 

with infected punctured 
wounds, copper eataphore- 
os* for, 396 

500-volt direct eurTent. 210 . 

for electrotherapeutics. 
210.211 . 
Fixation of eye for Dixon • ** 
calising methoil. 847 
Fixing. 819 

Flame a cuoduetor, 622 
Flashing, attic, 129 
Fist spiral, magnetic pole* 
duerd by current through. 
103. 103 
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Fl*l spiral resonator. 539 

wm ^T„ fSW‘ m 

FUlf«.«. Painful. high-fre- 
OUflirv nirrrnt f,, r . 58,5 
nfciio«r»t>Sy oj, ns i 
Fiction* rectifier for high fre¬ 
quency- current, 519 
iUmUnl edl. S 4 
F|r».hl. contact diaphragm. 761 

Flexion* of utcru-. hu;h-fre¬ 
quency current f„ r . $ 6 $ 
Flower, of sulphur in tinea rap- 

ill*. IO«5 

Fluorescence, nnturr of. 631 
of tube. 6S3 

FTuorraornt^nicdicimss, behavior 

hisulphare of quiniti. 1124 
femhii. 1125 
fluoreeoin. 1125 
for gastrodiapliinv. 1125 
radiance from, 1125 
slowing effect. 1125 
•with 1 -ray, 1124 
Fluomein. dosage of. 1126 
internally to sensibilixe tie- 
Mien to light, 650 
radiance from. 1126 
with i-ray. 1124 
FInorometer. Touney ’it. 70S. 790 
Fluorophotography. 810 
Fluoroscopc. 085, 763 • 
attachment for. 728. 730 
author opposed to use of, in 
gastric uiagniad*, 953 
box. 685 

in radiography of foot. 9S1 
in renal radiography, 957 
care of, 685 
danger 00 *. 1 O 4.3 
dental, Tousoy’s 855. 856 
deterioration of, 685 
JohnMon. 6S6 
• magnifying. Tousey’s, 856 
Salvini's, 857 
screen of, color, 685 

illumination of, intensity of, 

670 

Toueey’a dental. 855, 856 
magnifying, S56 
Fluoroscopy, 685 

before radiography of frontal 
•ton*. 895. 896. 697 
danger of. 836. 1044 
dental, 851. See also Dmtal 
fluoroftopy. 
dermatitis from. 837 
in brain tumors, 889 
in carim. 853 
■n pneumonia, 933 
in pregnancy, 1031 
in pulmonary tuberculoma, 

in softening of teeth, 853 
of abdomen, 937 
of antrum. 900 
of aorta, 924 
of cheat. 915 
of diaphragm. 916 
of dud oration of shoulder, 
1000 

of elbow. 987 
of foot. 981 
of forearm. 987 
of foreign bodies in eopbl- 
gu*. 911. 912. 913 
in lung. 934 
in neck, 911 

of fracture of clavicle. 98* 

of finger*. 1000 _ 

of hurnem*. 987. 996. 997 
of radm*. 997 
of araptda. 9H7 
of akiill. 837 
of ulna, 997 

of frontal cinua before rading- 
rafihy, s*J5, 896. 897 


index 

Fluoroscopy of frontal *t Du ., 
danger in. V 17 

T *2So > " radiometer in. 

of hand, 987 
of heart. 910 
of humerus. 9S7 
of knee. 1174 
of leg. 976 

of lower extremities, 969 
of lung*. 915 
of maailha, 852 
of neck. 909, 9 jf 
of |M-h-i*. 937 

° W«r ,n ** tiC “ nu ** of I«». 

° f 927 U 'r-S tl * ry 
of rndiu*. 920, 987 
of shoulder. 9S7 
of special part*. 836 
of itonmeh, 040 
of thigh. 973 
•>( ulna. 9S7 
nf unrrupted treih. 853 
of upper exiremitii-s, '187 
of ureteral calculi, 957 
of urinary calculi, 957 
of wrist, 987 
prolonged, 836 
room for. 686 
stereoscopic, 773 
technic. 685, 68 G 
to differential hematoma from 
fracture of skull. 839 
from hernia cerebri. 839 
to estimate *i*e of heart. 926 
to teet lung reflex. 934 
, usefulnes*, S36 
Flush receptacle, 203 
Flux, magnetic, 108, 112. Sec 
also Maynttir flux. 

Fogging. 821. 833 
ehcmic, 821 
due to envelope*. 770 
in storage from r-rny. 835 
Folliculitis, radium in. 1164 
vulv*. electrolysis for. 416 
Fontacioscopc. 1 156 
Foodstuffs passing through 
stomach, radiography of. 947 
Foot, arteries of. injected, radi¬ 
ograph of. 1026 
fluoroscopy of, 9S! 
perforating ulcer of, high-fre¬ 
quency current for. 608 
nuliography of. 981 
tuberculosis of bones of. radi¬ 
ography in. 1026 
ulcer of, perforating, faradie 
current for. 417 

Foramen, apical, denial radi¬ 
ography to Inrate, 869 
Force. 213 

Forearm, arteries of. radiograph 

of. 1022 

Buonscain of. 987 
normal. 991 

radiography of. 990 _ 

Foreign body in rtliarv body, 
rariiocniphy in. 851 . 
in minium, luraJiiatton. 

839. 810. 841 
nuliography for. 839 
•tcrcoeenpic radiograph.' 

triangulallon in. *41 
in esophagus- localisation. 

in eve. radiography of. 843 
in iritratin*—. localisation of. 

fa, u!m. nuliography of. 934 

■•Issvar 
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Foreign body in Mnniarh. loraH- 
tatmn, 947 

F„^'.! ,08r * 5 : hy . lo l '*este, mo 
1042 ‘ f,,r r ' ny w,ru ‘ 

f "rJrJr ,'; ,Wr , mo *«' h 'dro. 

quinoru- developer, 824 
for hypo. 825 
for M. Q. developer. 823 
lot cirti>| «lcv«>|opcr, 824 
for pyr„. 821 

hd pyrocaieehin drvekipcr, 

for tank developing. 823 
for tmpica] developer* 8.32 
intensifying. 830 
rorwhharnmerV formula for 
scMibihnng tissues to light. 

Fort’s linear dertndvsi* fnr 
esophageal stricture. 

for urethral etrieture. 410 

Four-cell tnih, conncctiun* for, 
■J 1 

for muscular atrophy, 432 
for Kaynaud's tltsruac. 432 
for rheumatism. 431 
SchnccV. 431 
sinusoidal, 432 

Fourth nerve, paralyse of. 456 
r ox-tail brush discharge. 46 
r rnctional volt selector, dental, 
for cataphoriwin, 391 
Frarturc. callus after, radiog- 
nifdiy of. 1002 

Col tea’, radiography of, 991. 
99S 

functional remit* after, 1002 
of acetabulum, radiography 
of. 971 

of nntcroeuperior spine of 
ilium, nuliography in. 972 
of carpus, radiography of. 997 
of cervical vertehr*. radiog¬ 
raphy of. 911 

of clavicle, fluoroscopy in, 9S7 
of coccyx, radiography of. 968 
of fibula, radiography of. 976. 
977. 978 

of linger*, fluoroscopy of. 1000 
radiography of. 1000 
of humerus, fluomaropy in, 
9S7. 996 

radiography of. 996 
of inferior maxilla, nuliog¬ 
raphy in. 869 

of lower jaw, radiography of. 
886 

of metacarpal bones, radiog¬ 
raphy in. 998 

of metatarsal bones, radiog¬ 
raphy in. 986 

of neck of femur, radiography 
in. 969 

ununited. radiographyof. 
973 

of odontoid process, radiog¬ 
raphy of. 911 

of olecranon process of ulna. 

radiography in. 997 
of patella, radiography in, 
975 

union shown by radiog¬ 
raphy. 9*6 

of phalanges of foot, radiog¬ 
raphy in. n$6 

of hand. fluoroscopy of. 
1000 

mdiocraphy of. 1000 
of radium. nuiio«raphy of. Wj 
of M’Rphnul boar. unu&i(«ii 
radiography of, 008 
of scapula, fluoroscopy in, 

BN 

radiography of, 996 
of skull, fluoroacopy ui. 837 


(C) Jeff Behary 2019 




















1184 

ptKturt o( skull. hematoma of 
scalp nrut. fluoroscopy to 
differentiate. S3‘J 
hernia rcrvbri *»•! fuolw- 
mnv to differentiate, 839 
nttwxfe in. 837. *39 
of tnnuu boor*, radiography 

«f. 985. MO_ _ 

of tibia. 1*76,977.9«8 
of tooth, radiography Of. 871 
of uln». rail mgraphy in,,99. 
of wtet. radiography of. 998 
united, radiographic appear- 
is(ei after. 1002 
Franklin M unit <>f drnsity of 
static chargro, 0* 
plectnxioqM- for measuring 
x-rav dosage. 1055 
Fmnklinic bath. 50 
Freckle*, red light for, #6J 
Frcriing mixture for moisture 
in static mar tune. 38 
Fmeiing-point of »olut»on*. 261, 
262 

Fnrtion spark. 62 

type of static machine, aun* 

pl«*. m 

Frictional electricity. 17, 18. 

See a bo .Stain-- fhetno/y. 
resistance. 217 . . 

sources of static electricity, 51 
Fnedlander shield osrliaph ragm. 

754 . . 

water-colored x-ray tube, 1 30, 
737 

Frilling of film. 832. 833 
Frog's leg*, contraction of, G*l- 
vani's rTperiment, 309 
Frontal sinus, fluoroscopy of. 

before radiography. 
894-897 
danger in, 897 
Tousrv’s radiometer in. 
899" 

high-frequency current to. 

normal, 900, 901 
of empty akull. 900. 901 
radiography of, 800 
>ntrrop(strnar. 891 
diaphragm for. S99 
distance from tube In 
plate. 898 

fluoroscopy before. 894- 
897 

lateral. 890 
plastic. 828 
plate for, 899 
position for, 893. 894 
of operator in. 899 
relative position of tube, 
plate, and patient’s 
bead. 893 
stereoscopic, 898 
technic. 898 
time of exposure. 899 
Tousev's lateral plate- 
holder in. 896 
treating of plate, 899 
value. 900 

with patient lying face 
down. 894. Mtt 
face up, 895 
on .idc. 896 
sealed. 894 

tmasilhimiaaiiee of. 900 
Frost-bite, static electricity foe. 
*17 

Fulguratum. Ml 
•ieetrodes lor. M2. M3 
for eanerr of breast. M3 
for epithelioma. Ml. M3 
foe tuberculosis. M2 
lor M»y dermal,Us, M2 
„ warts. 10*2 
Hart’s cWlrode lor. M3 
TQ u e ry 's electrode lor. M2. 
M3 


INDEX 

Functional angle in pulmonary 
lubcreulosis, 930 
Fungal ing wart*, magnesium 
eataphorcsia for. 396 
Kunini litis, acute, diathermy 
for. 616 . , 

Furunculosis, cataphotesls in. 

408 . , ... 

e ilvanic current for. 417 
gh-trerinency current for, 
600. 606 . . 

static electnnty for, 69. 41i 
Fuse wires, 206 

Fused salts, conduction bv. 258 
Fuaing-pomts of alloys, 205 
of me tala. 205 


Gaos bkc> plate-holder, , i0 
Gaiffe’s apparatus for using 
alternating current Irtw* 
former for x-ray work. 158. 
159 „ . 

arrangement of venlnl tubes. 
748 

contraction apparatus. 4i2 
bot-wirr gnlvanomcter. 808 
method of measuring *-my 
dosage. 1052 
transformer. 717 

outfit for high-frequency 
work. 523 
principle of. 719 
safety-valve of. 720 
Gall-atones. radiography of, 937. 

See also Ktliary calculi. 
Galvanic cell, 73. See also Vol¬ 
taic cell. 

cell-baths. 430-432 
for chorea, 600 
for locomotor ntaxia, 430. 
496 

for neuritin, 432 
current, Hcnedikt’s applica¬ 
tion. 491 

electrodes for. 372, 375 
expectorant effect, 423 
faradic current with, stim¬ 
ulation by, 469 
for acute gout, 415 
for anthrax. 418 
for atonic dyspepsia. 421 
for blennorrhagic arthritis. 
414 

for bronchitis. 423 
for bronchopneumonia. 423 
for bulbar paralysis. 461 
for ccrvicoorachial neural¬ 
gia. 488 

for cicatrices after burns. 
417 

for constipation. 421 
in neurasthenia. 506 
for contusions, 416 
for cutaneous gangrene, 417 
for deafness. 423 
for dry- otitis media. 423 
for Ducbrnnc-Lrb palsy. 
464 

for Dupuvtrm’s contrac¬ 
tion. 416 

for ear diseases, 423 
for ccch y roo—a. 416 
for ecthvtna. 417 
for eraruia. 417 
for electric Paths. 429. See 
also Ny<iro~tirttne talk*, 
gafranir. 

for rtrpbaotiasi#. 417 
lor Krti's paralysis. 4M 
for ecyssjsrlae. 417 
for coihmsirlslps. 417 
for csophthalmu- goiter. 
SOI 

tor facial neuralgia. 486. 
4U7 

psnlpo. 457 
for furuaculosm. 416 


Galvanic current for gangrene, 
trymiiiet rir. 417 
for gastric diseases, 421 
for gonorrheal rheumatism. 
414 

for headache of nervous 
dvsprpsin. 507 
for hemiplegia, 498 
for herpes totter. 417 
for hydrarthrosis, 416 
for hyperplastic otitis, 423 
for hysteria, 503 
for hysteric contractures. 
468 

paralysis, 467 
for ichthyosis, 417 
for impotence in neurasthe¬ 
nia. 500 

for incontinence of urine. 
419 

for infantile cerebral pslsv. 
498 

for itching of lichen ruber. 

417 

for keloid. -417 
for lichen, 417 
for toromolor ataxia. 496 
for lumbago, 575 
for morphea. 416 
for tnuscuipxpiral paralysis. 
465 

for mycosis fungoidra, 417 
for neurasthenia, 500, 507 
cephalic, 507 
for neuritis. 486 
for obesity, 418 
for obstetric paralj-sia, 464 
for pemphigus. 417 
for poliomyelitis, 493 
chronica, 495 
for prurigo, 417 
for Raynaud's disease, 419 
for rheumatism. 416 
for roaring in ears, 423 
for sciatic neuritis. 491 • 

for sciatica. 480. 490 
for scleroderma, 416 
circumecripta. 416 
for sensory disturbances of 
stomach. 421 

for spasm of external 
sphitictcr of urethra, 420 
for sterility. 422 
for stemoinastoid paraly¬ 
sis. 462 

foe stimulation. 335 
for suppurating wounds. 

416 __ 

for testicle neuralgia. 492 
for testing branebes of 
facial nerve. 458 
neuromuscular appara¬ 
tus. 443 

sensory reactions, 452 
for trapexoid paralysis. 
462 

for trigeminal neuralgia. 
486. 4S7 

for tubercular arthritis, 
danger of. 416 
for tubotympanitis. 4-3 
for urticaria, 417 
for vitiligo, 417 
for writer's cramp. •«*> 
Mueral indication* for «f- 
feels of. 414 

heavy, for coasnpauon of 

neurasthenia. -*J« 
interrupted, local aoesths- 
sia from. 610 
for bronchial asth¬ 
ma, 486 

foe icigrminc. 511 
rheotome for, automatic. 

474 

stimulation by. 448 
therapeutic effects of. 412, 
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Galvanic ninral l<> pimmo- 
Cut ric nerve In gait- 
trie iliuaH*. 421 
in neurasthenia. 507 
treatment by, 433 
elrrtrothrrapy. example* of, 
412 

excitability, .ISO 
anomalies of. 440 
nhuiMiun. 11(1 
formula, faradic hvpo-ex- 
cilability with. 383 
hypercTruabthty. 3S3 
hy jo-evitalnlity with nor¬ 
mal formula, foradie hypo- 
exci tabili'y witli, 383 
inversion. 440 
km. 440 

muscular wave, 209 
scale of neuromuscular ex¬ 
citability. 431 

Galvam's frog experiment. 30V 
Galvjinocnutrrv, 101 
blades. 373, '370 
handles for, 376 
Galvanometer, IP I 

accuracy of, limita. 183 
coil. d'AraonvalV, 185 

angle of reflection of, 185 
insulating varnishes for. 
208 

compose, 159 

d’Arsonval's movable coil. 
181 

electromagnetir, 159 
Snooks*. 80S 
Western's. 808 
figure of merit of, 180 
GaifTe's hot-wire, 808 
bot wire. 101. 808 
mirror. 181. 183 
needle, deviations in. 181 
resistance of. ICO, 101 

ahunt resistance and. rela¬ 
tion. 178. 179 
testing, 230 
aenaitivenesa of. ISO 
testing. 182 
■hunt circuit with. 199 

sine. 182 

senstivenea* of. 183 
single needle, 160 
Snooks* electromagnetic, 808 
tangent. 181, 182 
■sensitiveness of. 182 
Tlioiiipeon’s mirror, 181, 183 
to measure internal resistance 
of voltaic cell, 89 
voltage of voltaic cells, 89 
two-needle. 160 
Wes ton's electromagnetic, 808 
Galvanopunrture. electrotie* 
for. 375 
handle for. 375 
multiple. 4<K1 
needle for. 406 
Gwlvanolaais, 288 
G alvaootropum. 288 
Gamma-nwiiuin nays, 1130,1131 
absorption by gate* and 
light ami heavy sub¬ 
stances, 1142 
origin of. 1132 
produced by alpha raya, 
1131 

secondary. 1142 

produced by beta rays. 
1143 

Ganglion-cells of anterior cor¬ 
ona of spinal cord, electricity 
from. 384 

Gangrene, cutaneous, static 
electricity for. 417 
symmetric, galvanic current 
for. 417 

Garments, r-rsy proof. 792 
Gas-engine, dynamo driven by. 
120 

75 


(< uses, electrolysis of. 622 

ionisation of. 620. See also 
fonitntim s/eMii. 
ions in. vclortty, 258 
transmission of electricity 
through, phenomena of, 
620 

Gaslight, g-rav and. relative 
speed of, 765 
Gastric. See Stom jrh 
CSastrodiaphany, fluorrsernt 
media for, 1121 

Gastroptosia, radiography in, 
949. 951 
fintlings in. 912 
Gauges for wire. 215 
Gaum* Rontgenotherapy for 
uterine fibromvoiua, 
KfllS 

dermatitis in. 1099 
necrosis of intestine in, 
1009 

treatment tube. 1099 
Geissler degree of exhaustion. 
621 

tubes, 624 

as vacuum electrodes, 629 
effect of light on neighbor¬ 
ing gases. 65-4 
positively charged particle* 
in.6811 

showing cathode stream, 
629 

special forma, 629 
Gelatine, demineralised, elec¬ 
tronegative, 255 
by electric dialysis. 255 
conductivity ol, 2&5 
deetroposiuvr, 255 
Generator, motor, direct cur¬ 
rent. for x-ray work. 725 
to reduce trolley-car cur¬ 
rent, 211 

unfluctuating high-potential 
constant current. <25 
Geniculate ganglion, inflamma¬ 
tion of. 459 

Gem to-urinary cancer, high- 
frequency current for. 563 

diem**-*, high frequency cur¬ 
rent. for. 563 

tuberculosis, high-frequency 
current for, 564 

Genu valgum, radiography of, 
976 

German high-f requrnev appara- 
tus 532 

silver, fusing-point of. 215 
wirv. resistance of, 217, 230 
Gestation, radiography in. 1029 
Gilbert. 113 

Glands, effect of electricity. 298 
Glandular secretions, static elec¬ 
tricity ami. 67 

Glass electrodes filled with 
liquid. 483 

in high-frequency apparatus. 
224 

insulator*, resistance of. 222 
plates, force required to ro¬ 
tate. (8 

for static machine. 29. 35 
tubes for radium tmunsat, 
1153 

loss of vacuum of. electrode 
properties and. 484 
vacuum elect codes, 375, 539 
connected with induc¬ 
tion-coil. 546 
with pole of Tesla 
transformer. 545 
with static machine. 

545 

and Leiden iar, 

546 

effects through clothing, 
580 

for abscess, 600 


foe 


costa- 


Glass vacuum *k>etmdra 
acne, ran 
for alopecia, 6 <>l 
for appemhritu, 301 
for numb. 566 
for cellulitis. 6*IH 
for chilblain*. 605 
for chores. 572 

foe colitis. 500 
for constipation. 5,89 
for diabetes, .Wt. 579 
for Dupuvtren's contrac¬ 
tion. 577 

for rciron. 605 
for epithelioma, 600 
for furunculosis, fl(M 
for gout. 585 
for hay-fever, 598 
for berpew roster. 606 
for indurates] cicatneea. 
606 

for laryngitis, 588 
foGiipni rrythctnatsMuv. 

for motliucum 
gioautn. 607 
for obesity, 583 
for painful Cat-foot. 676 
for periostitis. 60S 
for phlebitis, 609 
for paotia-is, 607 
for pyorrhea alveola n*. 
5(96 

for rectal disease*. 593 
for rheumatism, 580 
for Riggs* disease. 593 
for sciatic neuritis, 675 
for seborrhea. 607 
for sinusitis. 598 
for trachoma. 597 
for ulcers, 608 
for varicose veins. 610 
Geissler tube a*. 629 
high-fr— queney, 630 
rectal 500 

ultraviolet ray from. 552 
urethral, 564 
vaginal 561 
violet ray from. 552 
with d’Areonval current, 
effect*. 551 

Gt o ss obb ial paralysis. 460 
GUxmv vckix paper for dental 
radiographs. 865 
Gloves, protective, in dental 
radiography, 862 
r-ray-proot. ?62 
Glow discharge of static elec¬ 
tricity, 53 

Glycerin, radiferous. 1154 
Goiter, exophthalmic. high-fre¬ 
quency current in, 1087- 
1089 

radium in. 1164 
x-ray in. KSJ 
iodia nnaphoresis for. 397 
r-ray in. lllPvS 
Goldberg's law. OSS 

Goldstein’s kanalstrahlen. 6 S 8 
Golgi method in study mg cell 
changes from electrocution. 
513 

Gonorrhea, diathermy for. 615 
high-frequrncs current for, 

564 

x-ray for. 565 

line rfectrolyUC medication 
in. 307 

Gonorrheal arthritis of knee, 
iodin anapboeesis for. 
3V7 

radiography in. 1016 
rheumatism, galvanic cur¬ 
rents for. 413 

static wave to prostate foe. 

70 

G6rl ultraviolet tamp. Piffard * 
modinmtion. 648 
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Gout. articular. radiography in. 
sleetnc-light f"*' 

MS , ... 

nlvinir nirrrnt/ lot. t1 .» 
high-lnequeticy current lot. 
.VO. MS , , 

lithium mtaphon-, 1 * lor. 39s 
incmin vapor light lor. 666 
radiography in. 1014 
nuiium drinkiiig-wntrr lor. 

1154 

ibnoitoid. radiography In. 
1014. 1015 

t inri it oscillator lor. 584 
Gouty deposits. tbcrrooprneira- 
i i« >11 for, 585 
tophus. 1015 
Gram. 213 

Gram -equivalent. 261 
Cnun-ion, 261. 26- 

Graro-molceule. 261 

Graro-jiarttele. 261 
Gramme's nnjt. »2J 
dynamo. 118 

iwiKphaiw rurrrnta by, 

121 

Granular Ixl*. hiahjn^urncy 
current for, W 
x-rnv for. 507 

Graphite thro-tat. 1ST. 198 
Oniwi’iMfl) in hemiplegia. 40- 
Gravity voltaic c<-U. 83 
Gre&K^tfwt photoiii<Hrr, OoO 
Great toe. absence of laM 
phalanx of, flS6 
Gr«n-#t»rk fracture of radiu*. 

radio*raphy in. 997 
Gridiron rheoatat. <00 
Grills of ,toragc-battery. 93 
Griseonator, 725 
Criwu'i rectifier. 699 
Grordrl's modification ol ortbo- 
diarmph. 919 

Grotthuaa’ hypothesis of elec¬ 
trolysis. 250 , 

Ground connection ol trollej- 
ear rails. 212 . , 

Grounded body, induction in. 21 
Grove cell. 83 
Guilleminot spirals. 535 

double, autocondueticm by, 
533 • 

high-trn >ion currents from. 
535 

technic in arterial hyperten¬ 
sion. 533 

GuiUas's »l««idi(i*T»phy with¬ 
out stereoscope. <73 
technic tor caUipkorteis for 
gout, 398 
x-ray tube. 744 

Gumma ol bnnr, radiography 
ol. 1008 
x-ray in. 1072 
Gums, electrodes tor, 596 
epithelioma of. x-ray in. 11185 
high-frequency current to. 
594 

Gundetach’s water-cooled x-ray 
tube. 736 

x-ray tube, heavy anode. 733 
light anode, 735 
Gustatory nrrvr, reaction of, 
455 

Gutta-percha na insulator, 222 
electrostatic capacity of. 222 

fnr mniilntinv .Vi 


lor msulating. V< 
inmlstno for x-ray conduct 
iag cords. 712 

Guvoei’s treatment u{ incon¬ 
tinence of unnr, 419 
Gymnotus, static electricity in. 
50 

Gynecology. high-frequency 
current in. Sell 

hydro-elcctric utt-bslb In. 

434 


Hirit spasm, electricity for. 
500 

Habitual constipation, elec- 
triefty in. 421 

Hair, hie* ol. from x-ra.v, 1033. 
1030 

standing on end from static 
electricity, 20 

Hairy nevi, rlcctrolyma lor. 408 
x-rny for. 408 

Halation. 766 
experiment. 752 

Hallux vnbcu". radiography ol. 
OKI-985 

Hammer interrupter. 132. 133 
Wagner, nitb faratiic cur¬ 
rents. 149, 151 

Hand, arteries of. injected, 
radiograph of. 1023 
bromid print of. 902 
congenital deformity of. radi¬ 
ography in. 995 
di-l-e ation of. radiography 
of. 1001 

fluoroscopy of. 987 
for testing quality of x-ray, 
788 , \ 

phalange* of, fracture of. 
fluoroscopy of. 1009 
radiography ol. 1000 
radiography of. 992. 1000 
radiography of, 990. 992 
b round paper for. 765 
details of soft jyarts. 1001 
exposure for. <67 
resonator. 536 

skin markings of. radiog¬ 
raphy to show. 1002 
x-ray dermatitis of. 1041 
Ilanfcid tucue oscillator. 5811 
Hard palate, Mntheliomn of. 
x-rnv in. 1105 

rubber as substitute for glass 
in static machine. 35 
insulating properties of. 
lo»- of. 223 
x-rny tubes. 678, 783 
Harct's carrier for Sabournud 
and NoirtTa radiometer, I05t> 
Hart’s electrode for figuration. 
542 

method of high-fn-qumej’ 
spark* for cancer. 511 
Hay-fever, high-frequency cur¬ 
rent for. 598 
Head brccsc. 40. 63-65 

position of. in paralysis of 
spinal aeceseory, 460 
radiography of. _< 69, 837 
rxposure for. 7t57 
acmory system-., 4 10 
Headache in nervous dyspepsia, 
galvanic current for.-V>< 
oick. eataphoresi* lor. 399 
polaniy and. 47 . , 

Hearing, effect of electricity on. 
298. 299 

Iom. of. in facial paralysis. 4.59 
sense* nf. 454 
telephone as test. lr>< 

Heart disease, high-frequency 
current for. 561 
hydro-electric bath, in. 

•inutoidal. 433, 434 
rapid -uiusoidal current for. 

427. 428 . 

■anu-owlal current in. 429 
static electricity in. 69 
effect, of alternating current, 
on. 365 

of break-shock on. 36. 
of closing shock on. 367 
oi condenser discharges on. 
305 

ol continuous current on, 
366 

of high-tension current, on, 
291 


l!»»rl.effect,of low-tension eur- 
icnl, on, 289 
of make-shock on, 367 
ol opening shock on. 367 
of radium on. 1164 
ol stimulation ol cervical 
sympathed- on. 344 
electnc variation* in. 274 
excitability of. in lock-jaw. 
347 

fihnllntion in. from electric¬ 
ity. 348 

fluoroscopy of. 916 
(o estimate sire, 926 
In electrocution, 516 
in' pulmonary tuberculori*. 

induced current* to. 347 
movement, of, x-ray meas¬ 
urement* and. 926 
normal, 924 

orthodiagraphy of, 917, 918 
Moritz’s. 926 
Hinder’,. 927 

paralysis of, from high-ten¬ 
sion current. 359. 360 
radiography of. in motion. 
810 

normal appearance. 924 
_ oblique, topnjtraphy, 922 
sue of. estimation of, cardiac 
movement* and, 926 
position of patient in. 927 
fluoroscopy to estimate, 
926 

Lepper-lmraelmann meth¬ 
od. 926 

radiographic estimation. 

926 

Touscy’s method of esti¬ 
mating. 926 
stimulation of. 346 

0X81161x1 by poison*. 348 
pneumogastne and. 348 
lehmadiography of. 926 
transposition of, radiography 

Of. 926 , . 

Heat, blue-light treatment aitb. 
004 

from electric current. 211. 259 
from italic d»»*rhjtf*e. 
from x-ra>, 

Utcnt. 260. 261 
rikTAimrcnu-nt of, 215 
muscular eontracuon ina, 
3-40 

nervous excitability and. 339 
of ioniiatiosi. 260 . . 

production by electricity. l»l 
bv electric-light current. 

' regulation. 77 
by voltaic cell*. 90 
regulatxw. 77 
in body._ static elcctncilj 

in conducting wires, 216 
«>■*. therapeutic uMIfc ^ 
of great waie-length. 
tion <if. 643 

static electricity from, ol 
unit of. 215 c 

Heater coil of platinum. --*5 
Heating effect, of static d 

rfri-uS* electric curiects. 

Hebmlcn's node, 1015 
Hefner. 635 . .... on r f. 

Hcinccke » rxpcnmenls cn r 
feet of x-ray 

Hexns-Baurf qualunrtef. <»> 

Helium from radium. IMi 
m x-ray «!**■■>» 
produetxio of. I***' 
quantity of. 1140 
volume of. 1140 ,u) 

Helmholtz larsdir roll. 14W. u 
current lor stimulslioo, 3- ■ 
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Hematoma of scalp. Imrturf of 
akutl tml, Duanwropy to 
diffcrontiatr. S39 
hernia frt»bli tod, fluor¬ 
oscopy u> differentiate. 
839 

radiography in. 839 
llrmilincua] atrophy, 400 
Hemiplegia. 4*51. 462 
electricity for, 49“. 49$ 
Ht-raoglnbin. effect of x-ray on, 
1040 

ilrmomij] index. 3s9 
Hemorrhage from high-tension 
cum-nts, 201, 292 
IB electrocution, 513. 514 
Hemorrhagic endometritis. sine 
atapbomilt for. 39-1 
nephritis. radiography in. 965 
Hemorrhoid*, chronic, mtbout 
Vf-nuux evitigoeuon. high- 
frequency current for, 591 
diathermy for. 01.$ 
external. high-frequency cur¬ 
rent for, 591 

fanulngnlvanir current for. 
391 

high-frequency current for, 
591 

hvdro-drctrio Mtx-balh* for. 
434 

internal. higb-frequmey cur- 
n-nt for, 591 

puetobstetric, high-frequency 
current for. 592 
ainueoidnl current for. 591 
with vcooui contention, high- 
frequency current for, 591 
Henry. 132 

Hepatic abscess, radiography 

of. 940 

calculi, high-frequency cur¬ 
rent for, 566 
x-ray foe. 567 

llrnniV double myograph. 324 
Hermanns theory of cleetro- 
tonuN 282 

Hernia cerebri, fracture of skull 
and. fluoroscopy to differ¬ 
entiate. 839 

hematoma of scalp and. 
fluoroscopy to dillrrrn- 
tiate, $39 

radiography in. $39 
Herpes, fiurial pnlay ami. 459 
neuralgia, electricity in, 4S4. 
485 

■otter, galvanic current for. 

117 

high-frequency current for. 
601, 006 

radium in, dosage. 1154 
Hertrian waves. 531. 547 
Herts’s experiment with cath¬ 
ode rays. 687 
Heterodyne, Cabot. 725 
High x-ray tubra. 678 
result* from. 794 
High-frequency aiqsamtu*. 519 
eondenscra for. 367, 481 
Leyden jar* a*. 236 
Knrliefort's monolith,236 
d'Araoneal. 521. 528 
effects of working near. 303 
(•cruian. 532 
gins* in. 224 

Leyden Jar* as part of. 
tsl 

(Ml*. 521. 528 
portable. 536. 537 
Tesla's, 521. 531 
mil, 545 

for x-ray work. Teals. 717 
current. 516. ;4re alau Oi- 
nOirr m*. 

after urethral electrolysis. 
560 

all.mating current for. 523 


High-frequency current, am¬ 
perage of, measuring, 713 
a tie* I Sc tic rffret uf. alter 
urethral electrolysi*. flflfl 
application. 532 
autocondriwationeoiirhfor, 

525. 520 

autriconductiun cage for. 
527. 533 

bacti-ricidal effects, 549, 
551 

bipolar resonator for. 534. 

535 

blood-preasurr and. 553, 
554. 556, 557 
by autorondrniation. 533 
i-ffrets of. 527 
by aulocondurtion, 533 
capillary vasoconstriction 
from. 559 

rataiihorrria with, 401 
condenser electrode* lor. 
.VII 

large size, 545 
crown effluvrr for. 543. 5-14 
d'Araon val, application. 531 
oxonc inhalations with, 
61 

small solenoid for. 532 
transformer for. 524 
definition. 28 

desiccation by high-fre¬ 
quency sparks. 610 
discharge of. simple. 518 
effect*. 302 
deep. 549 

eliminative, 550. 551 
general application. 554 
local. 54$, 549. 554 
on animals, 555 
on bladder, 550 
on blood. 555 
on hypertension. 558,557 
on man. 55! 

on mucous membranes. 
549 

on skin. 54$. 554 
on urine. 555 
pathologic. 361 
physiologic, 361, 54$ 
svstemic, 553 
thermal, 556 

eflluver for, crown, 543, 544 
electrodes for.372.4S2.525. 
530 

eliminative effects. 550. 551 
Fleming rectifier for. 519 
for abscess, 600 
for acne. 600. 604. 1065 
for alopecia, 600, 601 
for anal Unsure. 591 
lor appendicitis, 391 
for arteriosclerosis. 555. 
585 

for asthma, 555. 586 
fur atony of stomach. 3#tS 
for atrophy of optic nerve, 

597 

for bronehiti*. 586 
for calculi. 566 
for csnirf, genito-urinary. 
564 

of breast. 1113 
of larynx. 588 
of rectum, 564 
for cellulitis. 608 
for cervical rrowus, 561 
for rirvlrohrnchul neural¬ 
gia. 488 

for chilblain. 605 

for chorea. 572 

for cicatnruU cundituKia. 

577 

for ndlts. 590 
for constipation. JUKI, MS 
for ronntirniioaal diseases, 
*77 

for cystitis. *63 


High-frequency curtenl for de¬ 
fective metabolism. 556 
for diabetes, 359. 577 
for Dupuv Iren's contrac- 
tton. 677 

for dyspepsia of neuras¬ 
thenia, .*08 
for ear di*eaae*. 599 
for ecaema. 603 

with pruritus am. 592 
for epididymitis, 563 
for epilepsy, 371 
for epithelioma. titlf), lltn 
f >>r i-ry thetnntode*. 600 
for exophthalmic goiter. 

501. 108.1. 1090 
for eye disease*. 507 
for farinl nriimlgi*. 573 
for fibrous condition*. 577 
for fissure of anus. 591 
for fistula of rectum. 59« 
for flat-foot, painful. 576 
for furunculotiir. 600. 006 
for gastric atony. 588 
ilwner-s, 588 

for genito-urinary disease*. 

563 

for gonorrhea. 564 
for gout. 555, 585 
for granular lids, 597 
for hay-fever. 598 
for heart disease. 561 
for hemorrhoid*. 591 
for hepatic calculi, 566 
for herpes foster, 600. 606 
for hyin-rtetwion, 556. 557 
for impetigo, COO. 606 
for impotence. 567. 592 
in neurnsthetna. 506 
for infantile paralysis. 550 
for insomnia, 576 
for intestinal du-emus*. 5SS 
for joint injuries and dis¬ 
eases. 563 
for keloid. 606 
for keratosis, 603 
for kidney disease. 555 
for laryngeal cancer. 5SS 
tubcrculuMa, 587, 5SS 
for laryngitis. 58S 
for leukorrhca, 561 _ 
for locomotor ataxia. 496. 
572, 1084 

for lumbago, 573, 574 
for lung diseases. 586 
for lupus erythematosus, 
607 

vulgaris. 600 

for mediastinal |>‘nxpl»J*tt c 
tuberculosis. 1080 
for metrorrhagia. 562 
for moles. 600 
formoUusctiisi contagioMim. 
007 

for mouth diseases. 594 
for multiple scleroai*. 4»5 
for natal diseases, 5®$ 
for nervous disease*. 5«’>< 
for neuralgia, 550. 573. 575 
for neurasthenia. 507, 555 
with hypertension, 567 
for neuritis, 373 
for obesity’. 556, 583 
for optic atrophy. 597 
for orchitis. 563 
for oxena. 59$ 
for pain. 374. 573. 8«6 
(or paralysis. 570 
agilan*. 571 
infantile 371 
ol sphincter ani. 392 
lor Farkuamn's .Incase. 3.1 
for pelvic rsuclates. 362 
for perforating ulcer of foot, 
nos 

for periostitis. 608 
for phlebitis. 510. 60*• 
for pleuritic pains, 376 
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11SS 

|thk'lR4«« , 0 current ,OT P^ I 
imMV) 1 muscular ntru- 
nhv. 495 I 

lor 'prolapse o( prelum. 

SM . 

for 

for pniritu*. «»< 

ani with reieni*. >•'*- 

for |wtw». _ ... 

lor pulmonary <•**"••* 

tuberculous. *»86- *®il I 
for pyoivhca alveidan*. 5>* 
for Raynaud * disease. 603 
for rectal derttfr*. 
tcchnie, 5flfl 
fistula. MO 
pn.lapse. 592 
stricture. .’>93 
ulcer, 593 

for renal calculi. 5w 
(or rheumatism. w**! 

11*2. 10S3 . 

Touscy a t«vhiur. 
unur* in, sso 
for Rigs*’ dwarf. o94 
for aeiatic neuriu*. 5.5 
for wiatira. 490. 5*3, •>>4 
for peborrlw.fi. 607 
for ficioiUN 598 
for skin diseases, W* 
for skin-grafting, G07 
for »ptv-modic ptncturr. o*>4 
for sphincter aai paralysis. 

SQb 

for sterility. 422, 562 
for rthrtun of rectum, 593 
for rjrcosb, 600 
for svnovttis, rheumatic, 
579" 

for telangiectasis of nooe. 

COO 

for tinnitus annum, 599 
for tracboma. 597 
for trifacial neuralgia, 573 
for trophic diseoee*. 563 
for tuberculosis. 550, 560. 
5S6 

gcnito-urinary. 504 
of bladder. 561 
of Widuey, 564. 10SI 
of larynx, 5S7. 688 
of rectum. 564 
pulmonary, 5S6. 10S1 
for ulcer, 60S 
of rectum, 593 
for uterine malpositions. 
562 

for varicose veins. 550. 60S 
for vesiculitis, 566 
for wart*. 000 
for weakness of sphincter 
ani, 592 

for xanthoma multiplex. 
60S 

freepsency of oscillations in. 

from induction-coil, 521. 

522. 523 

from Pillard'p hyperstatic 
transformer. 52. 
from static mm-hmr, 521. 
527 

d'Arsonvai'a. Cl 
Gaifte't transformer for. 

523. 717 

cmr ral application*, efforts. 

Mi 

Ctdlleminot's. fur arterial 
hypertension. 533 
technic. 533 

hand resonator for. 53ft 
high-tension. 534 
effect*. 554 
h>e«l 5»K 

la gynecology. 561 
BwWt.d-fif.rr counh for. 
*>2*» 

lance solenoid for. *33 


INDEX 

Hlfth-frequeorvctiftent.li«htil>B 

incaniiepceot lamp by. 

local efleets. MS. 549. 55* 
locally, 536 

meaeutement in autocan- I 

durtion. 527 
ol .erillarionp in. 527 
metal condrnser rlwlawn | 
fur. 544. 545 . 
method of applying. 537 
monolith condenser lor. 53- i 
muscular contraction* by, 
550 

Out! in. 531 

resonator for. 528, o33 
oseillator for. .530 
oscillatory character of. •I s ' 
oscilloscope for studying. 
714 

osone from, 549 
pathologic effect*, 362 
penetrations of. 550 
periitaltic effects. 551 
phi -■•(logic effect*. 361, .»1s 
rectifier for. Fleming. 519 
resonators for. 528. M», 636 
rbcontnt for, 706 
Rochefort resonator for, 

535.636 

salt solut w>n condenser elee- 
trode for. 544 
solenoid for, small, 532 
spark discharge* from, ef¬ 
fect*. 549 

systemic effects, 553 
Tcalu. 530 

Toxcira transformer for. 
535 

thermal effect. 558 
to frontal sinus, 598, 599 
to gum*. 594 

trai i rformer for, d' Arsonval. 
524 

Gaiffc s, 523. 717 
'ledn. 531 
Texcim, 535 

undamped oscillations in. 
611 

vacuum electrode* for. 525, 
539. See oho I’arsum 
electrode*. 

voltage of, measuring, 713 
x-ray coil lor. 523 
discharge, direction of, 519 
generator. Reinco. 536 
meaning of terra, 482 
set. 521 

sparks for cancer. 541 

deniemtion of skin from, 
549 

electrolytic effect of, 540 
for fpo.ing vndeal ralru- 
lus, 866 

for^gipdlomn of bladder. 

nhyniologie effect* of, 540 
tube*, insulated. 536 

of x-ray outfit, Trwla'e. 709 
x-ray tubes. 739 

for alternating oceooilary 
oirvent. 711 

High-ten. iou current* applied 
by elect rode* clov to¬ 
gether. 300 

cardiae paralysis from. 360. 
301 

death from. 291. 300. 3M 
eflectp on central nervous 
•vsterm. 291 
on heart. 291 
on re-piratwm. 291 
from r ray roil. 714 
hemorrhage from, 291. 292 
pathologic effects, 358 

rapiditv ol alternation 
ami. 301 

physiologic effect*. 291 


Ifigh-lcnekrti currents, physio¬ 
logic effect* rapidity «,l 
alternation and. .911 
respiratory paralyaia (roni, 

•hock from. 369. 3t9> 
tfurrafieiitir npnlirntton-. 

hnrmlcs.r.r-. of. 292 

high-frrsjurnry current. 534 
effects. 554 
local, 548 

for neurasthenia 507, M8 
transfuntier. 717 
Flip-joint, dislocation of. con¬ 
genital, radiography in. 1*7 2 
radiography of. 989 
tuberculosis of. duplao-tm oti 
in. 971 

McCurdy'. tranxpcfvii- 
line in. 971 
radiography of. 970 
coniprcsuon hand for, 9r,9 
plate-tunnel for, W,l 
reduced radiability in, 971 
signs. 970 

Hodgkin's diwur, x-ray in. 
1089 

Hoffa'a technic for injecting oxy¬ 
gen into joints. 975 
Hollow woodrn electrode, tie 
of. 61 

Holt* static machine, 32-35 
starting of. 32. 39 
Toepler machine to ex¬ 
cite. 30. 31 

Holakni-cht'* ehronvoradiom- 
rter. 1051, 1052 
x-rav treatment of favu*. 
1067 

Hoorweg's formula for stimula¬ 
tion. 380 
Horse-power. 213 
Hot air for moisture in atatir 
machine. 38 

Hot-wire galvanometer. 161 
Gatffe'.-i, 80S 
milliampcrrnirtrr. 145 

for measuring intensity of 
altenuitinr mntot. 299 
Hour-glass atomarh, radiog¬ 
raphy in, 949. 950 
Hulst'a technic for gastric radi¬ 
ography. 950 . 

Human tuouw. absorption o« 
x-ray* by. 730 

Humerus, fluoroscopy of. .*><. 
fracture of. fluoroscopy in. 
987. 997 

non-union after. 99« 
radiography of. W 
greater tuberosity «*• /"£ 
ture of. radioymph- • 
head of. congenital injury <w. 

radiography, 91*3 , 

neck of. surgical, fracture of. 

radiography in.9\n 
radiography of. 989 
shaft of. fracture of. rstu« 
raphv of. 097 

Hydatid cyst*. x-ray ■n- '"'; 
Hydra rthroea*. elect ru-itj (of. 

Hydraulic pressure, electric-tea 

cion and. eomparuon. • ■ 

ram. Inertia of * 4 * 

I Hydn—efcetnr hath*. 

combined with 
I light bath fo» obouty - 

dwase* benefited 


divided by diapbragn 
fanidie, 423 
for obnaly. 430 
lor progrrseivc 
atrophy. *9* 
lor akin dbeawu. 4 lti 
four-cell. 424 


mu *cu1ar 
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Hvdro-elertri* Ivtlhn. galvanic. 
430 


for lightning |iain» of lo- 

romntur ntiuin, 430 

in sciatica. 430 
pfii Mitlnrir offrelis 420 
polarity and. (30 
induced, 420 
large single. 424 
•horr) electrode for. 425 
sinusoidal. 432 

blood-pit-m re in. 432. 

433 

rdrrta of, 433 
in cardiovascular die- 
dMC, 432. 133 
in hentt 433, 

434 

pruritus from. 433 
um of, 433 
iwitch-bonnl for, 425 
triphasr, 134 
effects, 434, 436 
tub for, 424 

with negative electrode at 
donum. 420 

with positive electrode at 
nucha, 430 
mts-baths, 434 
Hydrosen electrode for mw- 
urine potential at nw 1 ' 

electrode. 100 

entrance of. into x-ray tube. 

733 , . „ 

liberation of, in voltaic cell. 

to reduce vacuum in x-ray 
tube. 733 

Hvdrooephroie. radiography ol, 
M4 

Hydrophobia, radium in, 1150 
Hyperacidity, radiography in. 

94$ 

Hypcrcxcitatnlity. 3S3. 44ft 
Hypcridroeu, x-ray tremtment 
for. 1070 

Hypcntatlc current, 527, 52b 
transformer, Ibffard. 52$ 
Hypertension. arterial, Ouille- 
minot'a autocoruliirnon for, 

533 

autoeondcoeation pads for, 

587 . 

autoconduction cage in. baft, 

557 

high-frequency current in. 

550. 557 , 

ROntgituxation of suprarenal 
capsule for, 1002 
sinusoidal cuirenta for, 615 
with neurasthenia, blgirIrr- 
ouency current for, 5ft" 
H / p mri-b— electrode* for, 

electrolysis for. 290. 375, 403. 
-{(H 405 

galvanopunrture for. 29ft. 376 
radium ray* in, 1168 
x-ray in. lOflfl 

Hypertrophic arthnUe, radiog¬ 
raphy m. 1015 

H vrvnrojdiy of now* electroly¬ 
sis of. 408 . 

ol prostate, x ray in. 10S6 _ 
of Pined*, endodiaaeop* u». 

743 , . . 

Hypnotic effect* of static elec- 

Hytm. action of 8I<. 
for plats*. 826 
foe print*. 825 
formula for. *2*1 • 

Hypo-acidity, radiography in. 

948 , 

Hyporhlortiydria. *t«u« elec- 

irinty 4n, 70 , * 

H >P o-iri..bi«itv and .«««-** 
eontmruon*. 383 


Hvpo-rxcitnbiltty, faradio. with 
galvanic formula, 383 
galvanic, with normal for¬ 
mula. faradlc hypo-exnta- 
bUUj with. 3H3 

Hypoglossal nerve, paralysis of. 

4ftt) 

Hysteria. electricity in. MO 
‘in paralvaU.altcr^injury, ma¬ 
lingering in. 387 
primitive eharacter of. 502 
p*v ohoneurosi* an«l. difler- 
entintion, Mtl 

symptoms of. treatment, 502 

Uytteric amaurosis. 407 
nplemia, 459. 4ft" 
bulbar p«l»y, 4«) 
cootraeture*-_40" 
paralysis, 467 
vomiting 407 


IcimiroKta, static electricity 
for. 417 

Ileum, radiography of. 945 
Ilford x-ray plate. 899 
Ilium, anterior superior cptne. 
muscular fracture of. radi¬ 
ography, 972 

Illumination, vacuum tube* for. 

630 .. 

I mmobiliratiun, methods of. 

Immunity, x-ray and. 1127 
Impetigo, high-frequency euro 
rent for, (500. 60ft 
radium rays in, 1158 
static electricity for. 4*7 
I rnpolarisable dwtronw, 270 
d'Antonval's, 270 
Du Boiv-Rej-mond. 270 
higb-frequenev current for. 
SO*. 5S1 

in neura.it 1 tenia, galvanic 
current for, 307 
high-frequency current 
for. 507 

Ilcynault'a. 270 
Incnndewcnce, 633 
intensity of. 633 
law of. 633 
temperature of, 633 
Ineandesrent and arc light bath. 
640. 642 . 

bulb, cathode rays xn. ftoo 
lamp* ns rheostat, 198 
candle-power of. 636 
cold, 63(5 < 
rystonenpic, 636 
endoscopic. 63« 

•VX>-i-in.Ipower. 642 
for muscular rheumatism. 
838 

for neuralgia. 63$ 
lighting by autocooduc- 
tion, 527 

by high frequency cur¬ 
rent. 524 
Nemst, 651. 653 
reflector for. non-focusuig. 

641 

re*i*tance of. 63ft 
rubv, 814 
tests of. 6.36 
therapeutic. 63ft, <541 
voltage ol, <>3(5 
with reflector, 636 
light bath, physiologic effect*. 
(MIX 

temperature. 662 
I neotitinene* of untie, elec¬ 
tricity foe. 69. 419 
lodes finger, reduplication of. 

vm 

Indirect spark*. 62 
a tel breese. 64 
rlcrtrode. 03 , 

spray electrode. Tonery *. 65 


Indirect static breere, 62. «3 
for neurasthenia, 505 
Induced currents, 124 
cause, 124 
fnradie, 212 
lor rbores, S00 
for rlrrtrir hath. 429 
for exophthalmic goiter. 
Mil 

foe neurasthenia. 605 
for poliumyrliti*. 495 
for sciatica, 491 
fur stimulation, 331. 479 
in parallel wires. 124 
in x-ray primary coil. W)ft 
isolated shocks, curve of, 
472 

for facial paralysis. 457 
for incontinence of 
urine. 419 

stimulation by, 679 
law* of, 124 

static. 61. See also Static 
induced rwrverii. 
study of, 714 
to heart. 347 

undulatary nature of, 1 Ift 
Inductance regulator, 521 
unit of, 132 

Induction, charge by , 20 

electromagnetic, in power¬ 
house. 211 

in grounded body. 21 
in in-minted bodice. 21 
of dynamic electricity by 
electric current*. 123 
Induction-coil. 124 

and lUtragc-baUery for x-ray 
work. 694 

condenser for. 236, 23V 
application, 139 
shunt to. discharge from, 
239 

when required. 240 
current from. 146 
effect of condenser on. 239 
extra current in. 239. 240 
fed by voltaic cell*, arrange¬ 
ment, 139 

for radiography. 716 
for very heavy currents. .16 
for x-ray work. _secondary 
1 -urTrnt of. 711 
vacuum of lube, regu¬ 
lation. 692 

very high-tension cur¬ 
rent* from. 714 
glass vacuum electrode* coo- 
nerted with. 446 
high-frequency current from. 

521-52:4 
in disks. 142 

interruption of ol * 

charging from. 239 
operated bv electric light cur¬ 
rent. 695 

by galvanic cells. 693 
Power Of. 143 
soft-iron core ol. I.** 

Knot tie wood’*, 145 
12-inrh rheostat for. <06 

voltage of. 143 
watt* of, 143. 14.t 
without iron core, 
electromagnet for. 

XlMfoetim 
242 

resistance, 49. M 

of voltaic cell. 8* . _ 

Indurated ricairtces. higl.-fro- 
qiKniy current for, uuo 
x-ray for. 666 

Inrturat.il-filter cotirh. 526 
Industrial current*, dralh from, 
511. 51ft. 517 
Inertia, magnetic. 108 

uf water flowing through m- 
clinesi tube. 244 


Mparatc 

148 

special. 
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Infant stomach. radiography 
o 4. MS 

Infantile bttKMt palsy. 4<K) 
Mrbml palsy. fWinrtly lor. 

41'* 

paralyss*. high-Iresiliency cur- 
mt for. Si). 5,0 
static wave currant for. 491 
•pin.nl Mmljw. rlrr trin t>- 
for. tvtl 

InfMtol punctured wound* 
with fistula*. copper nH»- 
pborrsis for, .W 
Infection in x-ray treatment, So 
Infectaiu* disease*. x-ray in. 

1,27 . 

Inferior dental canal, radiog¬ 
raphy of. 8S5. SSfl 
maxilla, ankylosis of. radi¬ 
ography of. SS8 
dnlixxiKin of. radiography 
of. S.VS 

fracture of. radiography in. 

ggg 

radiography of. S49, SS® 
nerve, dental. nulHirnijJty of, 
Nvi 

Inflammation of tooth, radt- 
ography of. 867 

Influence machine. 22, 28. See 
also Static mackinr. 
of circulation on nervous ex¬ 
haustion. IB# 

Infra-red rays, 633 
Infraspinatus, paralysis of, 463 
Inhalations of radium euiana- 
tiiitr, 1135 

Inhibitory nerves, absence of, 
is voluntary- muscles, 342 
Injury from x-ray. 1044 
Inner ennthun. rpitbrlioma of, 
x-ray in. 1102. 1106 
Innominate artery, aneuryxm 
of. radiography of. 025 
Insanity, electricity for, 503 
Inside wiring, 203 
Insomnia, hith-frrqiiaicy cur¬ 
rant for. 576 

Druntlhmir. static insula¬ 
tion and bead breeie for, 
5tH 

static dretrieity in. 68 
Instantaneous radiography of 
chest. 919 

Insulated bodies, charge by in¬ 
duction in. 21 
physical effects of static 
electricity upon, 51 
electrode handle. 373. 539 
high-lrequency tubes, 534 
tnctal boll inside hollow metal 
sphere. 240. 241 
platform. 39 
Insulation, air. 221 
cement , acid-proof. 208 
materials. 55. 208 
of henry current*. 211 
o! human body, 210 
ol sillc. 208 
of wins. 221 

materials for. 55 
of wood. 2UK 

of *^ruy conducting cords. 712 
paper. 20K 
requirements, 204 
rasislanre. testing of. 201 
static. M 

effects, 301 

in obesity. 68 
tape. 20K 
vsrmdies. 208 
Instils tors. 23. 175. 192 
•lass, resistance of, 222 
guttapercha. resistance of. 
222 

pot retain, resisiance of. 222 
Intanutirr*. selrnium cell, to 
measure *-ray dosage. 105.3 


Intensifying, 830 
screens. 76.3 

in gaslro-intrstinal radi¬ 
ography. V52 

ratiiirtuin of exposure with. 
768 

ThralkeUI-EdwanU. 763 
Intensity of currant, 11*2 
Intercostal neuralgia, electricity 
for. 4 VI 

Intermittent claudication, by- 
dro-faradic bath fur, 426 
Internal resistance in measuring 
voltage ol storatm 
cell, correction for. 
16.3 

of voltaic cell, eorree- 
tiou for, 1413 

of battery, measuring. 231 
of storage-battery, IWI 
ol voltaic cell. 8V. 19C 
Interrupter, 132 
aperiodic. 133, 7t>l 
atonic. 133. 7M 
Beaker. 696. 699 
Caldwell. 696. 098 
interruptions of, 800 
with aluminum cell. 802 
Oarpetiticr'*, 7fM 
commutator type. 703 
condensers for, 805 
Cdtitrenioulin. 704 

I.cduc modification. 135 
Drault's wbeel. 803 
electrolytic. 136 

for x-ray work, C96 

mercury. earn of, 703 
dip. 699 
jet. 700 
turbine. 701 
prinriplc of, 696 
rectifiers for. 699 
Ropiquct’e. 701 
Wetmclt. 60S, 699 
electmmagnetic nirrent. 805 
for triphaee cutrrnl, S05 

vibrating. 132 
wheel type. 134 
for alternating current, clec- 
troningni-tie, 805 
Villard, 804 
for faradic coil. 149 
for triphiuc current, electro¬ 
magnetic. 805 
Villard, SOI 

for x-ray work. 128. 696 
electrolytic. O'Mi 

mercury, enra of, 703 
dip. 699 
jet. 700. 804 
turbine. 701. 804 
principle of. 696 
rectifiers for, fl!>9 
Rociiijuet's. 701 
WcWlt. 698. 699 
hammer. 132. 133 

Wagner, with faradic cur¬ 
rant, 149, 154) 

Johnston. 700 

interruptions of. 80S 
Ledue, 135. 149. 475 
liquid. 136 
mechanic. 135. 802 
comicusers for, 806 
meraurv, care of. 703 
dip, 74)1. KIM 
jet, 701. 804 
turbine. 701. 804 
metronome, for timing my 
ogrnpb. 314 

pendulum, for timing mvo- 

S graph. 314 
wanty of. 697 
ueen vibrating. 802 
bbon, 1.33 
rotaa. MS 
Simon. tilM), 698 

interrupt ioiu of. 800 


| Interrupter, vibrating, Wg 
elertrmnsgnvtir |.y» 

Quern. 802 

v i^t.V , ^“ ,,n « — 

for triphaec rurrant xni 
Wa»3ih-r. interruption, rA, 

Welioelt. 520 

efficiency of. 127 
,n .^ u , Unr ’ lu ' appVaiiun., 
interrupt urn* <A, Si)| 

*"«8 s W * n *>lh, 

wheel, 134, 475 

with nwreury jet am! Mam- 

f" luppre*. 

sum. 803 

Isterrupurteve x-ray apparatus 
Kny-Schcrrrr, 722 
Interrupting handle f or si— 
trade*. 377 

Interruptions, character i,f. 500 
in primary currant, rate of, 
x-ray production and. 1062 
of mercury intcmmi.-r., sot 
rate of. 802 

Intestinal disease*. higb-fre- 
queney current for. 588 
disorders, diathermy fm. 615 
douches, elastic. 421 
obstruction, electric douches 
in. 421 

accretions, static electricity 
and. 70 

Intestine, adhesion* of. radi¬ 
ography in. 945 
eatiror of. x-ray in. 1120 
effect of x-ray on, 1039 
finding* in. 942 
fluoroscopy, dangers of. 952 
foodstuffs rm-.-irir through. 

radiography of. 947 
foreign bodies in. loealixs- 
tion. 947 

obstruction of, radiography 
in, 912 

radio-cinematography, dan¬ 
gers of. 952 
radiography of. 640 
bismuth meal for. 941 
intensifying »ctss J 1 in, 952 
technic, 919-951 
acini 1. effect* of stimulation 
of pneumoBiwtru-, 345 

lntracordiuc electrisation. 346 
Intragartrie elcctmation. ef¬ 
fect*. 421 

electrode*. 377 . . 

Iatniffpiii.il 

for. 496 .. 

Intrathoracir tumors, radiog¬ 
raphy of. 929 . 

Inverse currant in x-ray tube*. 
682.683 

discharge, 136. 137 

in radiography. *upprr»- 
rtolu 809 

of x-ray tubra. 746 
registration of. 80a 
•park-gap- for. • 4 ‘ _ 
vcsitnl tube* for. <«• 

Involuntary mu*dr. contrac¬ 
tion of. 327 _;«u 

iodin anaphora*)* f°s* ®den 
397 

for goiter. 39, . ... , 

for goDorrbcal arthnti* ol 
knee, 3V7 , 

for tabetic arthnti* ol knee. 

Ionic ^hrarioo +*»£ 

ai-ksevsis. 

indioationi lor, 400 


(C) Jeff Behary 2019 














INIlKX 


1191 


loair migration. speed o f. 257 

theory ol r)«lnatj, IK 
lonUatton. bum* duo to, 371 

by rwlhivlc rsvs, ftvs 

by radio-active MulMlnnccs, 
1133 

by ultraviolet rav». 053 
by r-r»\. 074 

conductivity of liquid and. 
252. 251 

degree of. 261. 262 

cryoseopy to determine. 
201 

beat of, 260 

metallic, therapeutic appltra- 
tion, 293 

of air by i-rav, 621 

conductivity. 021, 622 
over earth. 50 
therapeutic urns 021 
to rendrr conductor. 23 
of caeca. 020 

bv channel rays. 688 
hv ultraviolet rav. 621 
by x-ray. 621. 674 
conductivity- of, 621 
pirmwa for. 020 
of salt* in cells effecting stim¬ 
ulation of nerve and mue 
rlc, 330 

lonited case*, electrolytic qual¬ 
ities o7. 022 
Iona, 245. 020 

fixation of. in tissue, after 
cstapbore-us, 391 
la rite, produced by x-ray, 074 
metallic. 256 

mien •.ton of, static elec- 
' , fruiii. 51 
necativc. 621 

reduction of, in electrolyte. 
256 

of metal electrode, ptuwgge 
into electrolyte. 256 
positive, 621 

and negative, at aamc dia- 
eharcinc point. 322 

nxidntion of. in electrolyte. 
256 

small, produced by x-ray, 674 
transportation of, rate. 391 
velocity of, 257 
in electrolyte. 258 

in caesss, 2.5s 

Iontophoresis, ehlorin. in rheu¬ 
matoid arthritis. 401 
Marluilii'a table of indica¬ 
tions for. 400 

Indoplatinum nr—die for gal- 
vanopunrture. 406 
In* dmphmrrn. 751 
effect of x-ray on. 1037 
Iritis from ultraviolet ray. 660 
Iron core in magneto-electric 
machine, influence of, 
115 

•oft. 138 

in primary coil, IIS 
electrode lamp. 615. 646, 647 
for elect romagnets, 107 
magnetising effect of dynamic 
electricity upon. 100 
parti-Ire in eye, elertromag- 
netie extraction, 139 
volt axe required for, 673 
Isolated condenser spark*. »p- 
nlication. 479 

induction • hocks, curve of. 
472 

fur facial paralysis. 457 
for incontinence n4 urmc. 
419 

Stimulation by. 469 
Leyden jar spark, application. 
460 

Isolation ol calorific rays by 
quarts lenses. 643 
Isometric contraction, 311 


Isotonic contraction, 311 
Itching, x-ray in, 1071 


Jiks. Sec IfortMir 
Jeninutn. radiography of. 945 
Jcilinek'n I lies-rv a turn- ns elec- 

tncal accidents. 352-356 
Jelly electroly te. 258 
Johnston fluortiseope, 685 
interrupter. 703 

intrmiptruns of. Sflfl 
method of immobilisation, 
893 

of measuring x-ray dosage, 

1052 

Joint duwues. high-frequency 
currents for, 563 
radiography in. 1003 
injuries, high frequency cur¬ 
rents for, 563 

Joints, oxygen injections into. 

975 

rheumatism of. radiography- 
in. 1013 

tuberculosis of. radiography 
■n. 1018 
x-ray for, 10S2 
tumor* of, radiography in. 
1008 

Jones* (L.l table of duration of 
condenser discharge. 382 
test for paralysis of serratua 
magnus. 463 
Joule. 215. 364 
Joule's hivr, 211 


Kits pa's blue-light therapy, 664 
Kanalstriihlrn. 627. 688 
Kaolin electrodes. 374 
__ pads. 374 

Kn-csaltinn tropical developer, 

Kathions, 245. See also Co¬ 
host*. 

Kations. 245. See also Colxmn, 
Kave'a halation experiments, 
753 

Keating Hart's electrode for fuh 
guration, 542 

fulguration for canrer. 541 
Kelley-Koett titubator. 824 
Keloid, electrolysis for. 408 
galvanic current for. 417 
higb-frrqurnry current for. 
606 

radium rav* in, 1158 
static electririty for. 417 
IhMsMtuunm for, 606. 1069 
x-rav for, 606. 1009 
Kemp** experiments with salt 
solution exposed to nidium 
_ rays. 1157 

Keratitis from ultraviolet ray. 
600 

Keratosis, hixh-frequeney cur¬ 
rent for. <103 
Kev receptacle. 20.1 
Kidney dinrns**. diathermy- for, 
615 

high-frequency current for, 

555 

effect of x-ray on. 1039 
radiography of. 954 
results, 1*61 

tulx-rmloiis at. high-fre¬ 
quency current for. 364. 
1081 

radiograph- of. MJ 

r-rav in. 1081 

KtrnbAek's uusntitometer to 
measure x-ray dosage. 1055 
Kilowatt. 21.5 
Kilowatt-hour. 215 
Kinetic energy . 213 
Knee, srthnie uf, gonorrheal, 
•odin snaphoresis for. 397 


Knee, fltioroseopy of. 971 

hydro-arthrosis of, fsndie 
current for. 416 
oxygen injections into, 975 
radiography of, 974 
1-S|*«eure for. 767 
tuberculosis of, railingraphr 
in. HIIm 

Knee-cap. radiography of. 975. 

( See al-i Jhi/efi/i 
Kmfe-Bwiteh. 127 

double-pole connections in. 
221 

Knock-knee. radiography of. 976 
Kuy-Scfieerer interrupt crlcw 
x-ray apparatus. Tilt 
Kodak film for radiography. 763 
Kromayer’s metcury vapor 
lamp. 650, 652 
for disease* of skin. 667 
lor trachoma, 667 
thi-nuK-utic uses of. 
66 < 


Ltnuxti, duet, stricture of, 
electrolysis for, 411 
Ixilnnde-Edison cell. 84 
l^llcmontV apparatus for x-ray- 
work. 799 

Lane's bottle for measuring out¬ 
put of static machine. 43 
Large solenoid. 521 

nutoconduction from, 533 
Laryngitis, high-frequency cur¬ 
rent for, 588 

Larynx, cancer of. endodiaseope 
in. 743 

high-frequency piirrcnl for. 

588 

recurrent, x-ray in. 1116 
x- rays for, &S8 
disease* of, radiography of. 
915 

normal, 915 
paralysis of, 159 
pin in. localisation. 913 
tuberculosis of. high-fre¬ 
quency current for. 587, 

mercury vapor light for. 
587, 665 

x-ray for, 587. 5SS 
Ijitent heat. 260, 201 

period of muscular contrac¬ 
tion, 325. 8*e also ,1/uxrsi- 
Inr nrntrorfion, latrnt prsicsf 
of 

Lateral curvature of spuve. radi¬ 
ography in. 936 
plate-boMer, Tou-ey’s, 896 
in radiography of thigh. 
074 

radiography of chest. 922. 921 
of Colic*’ fracture. 992 
of ethmoid cells. 961. 995, 
006 

of frontal sinus. 800 
of metacarpus, Touscy'e 
technic. 997 
of neck. S09 

of -phcnoid cells. 90S. 909 
of thigh. 974 

sclerosis, electricity for, 492. 
195 

Law's method of measuring 
voltage by eoadrnsrr dut¬ 
ch* ncra, ISO 

Ixwl barking for plates, 774 
diaphragm, 754 
figure* for marking pistes, 

775 

Lasker tubes, 077 
detection. 685 

Ixsthrr. sole, as screen for soft 
rays. 758 

LrbaiD.r and O'Fsrrel bipolar 
resonator. 534 
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Lecithin decomposed by ra¬ 
dium. 1144 

ywllnoi. 1151 

L«> tTanelw 1 mO* 83 
Leduc apparatus for low-ten- 
*i<»n inUmipM'dturrfoU. 
475 

to I»1 muscular contrac- 
Uon. 442 

eurw-. 472. 475.M8 

advantage** of. 4<. 
animal development tuw. 

478 . ... 

character of. 4.6 
development and. 4_^3 
disadvantages of. 4. . 
effort on rabbit*. 4.8 
electric steep from. 80S 
fanilic rurront and. com¬ 
parison. 476. 177 
for ancsth.wia. 510 
for electrocution. *>10, oil 
for hemiplegia. 4®8 
nature of. 117 
nutrition and. 4.6 
stimulation by, 4.5 

beginning of reaction. 
47ts 

gtrength of. 474 
electric alecp. *75 
interrupter. 11>. 149. 4.5 
low-tension interrupted cur¬ 
rent for fciatten. 190 
method of ondoacopic pho¬ 
tography. 750 

table for mensuration of mus¬ 
cular contraction. 442 
treat meat of trigeminal neu¬ 
ralgia. 487 

Left-handed spiral. magnetic 
pole* induced by current 
through. 102 
Legal electrocution. 201 
Leg*, arteries of. injected, radi¬ 
ograph of. 1025 
bowed, radiography of. 076 
fluoroscopy «. 076 
radiography of. 970 
nicer of. nnc mlapkomu for, 
398 

Lonard. law of. 609 
ray. 627. SSS 
prupertk*. 627 
Lmui law. 115 

Lepper-Immelmann method of 
mraauring heart. 926 
Leprosy, x-ray in. 1072 
Leukemia, anemia in. from 
x-ray. 1096 
ben jo! for. 1O0S 
blood in. 1093, 1094 
leukocytoaU of, nature of, 1003 
myelogenous. x-ray in. 1001 
spWn in. 1092, 1093 
■plcnomyelogetiou*. x-rav in. 
1002 

toxemia in. from x-ray, 1096 
uric acid excretion in. 1093 
x-r*y in. 1000 
accident*. 10BS 
applied to long bone*. 1097 
bactericidal action. 1093 
chrmir rrarardm. 1004 
contraindication*. 1096 
dermatitis from. 1095 
hieUibgir tnrarrhm, 1094 
nature of effect*. 1093 
remit*. 1001 

technic. 1090 

loiltixyn*. effect of x-ray on. 
1040 

LcukocytoM* from x-ray. 1040 
of leukemia, nature of. 11)93 
Ixttknpnitt from x-ray. 1044 
Leukoplakia bucrali*. x-ray u. 

Lcuknrrhc*. hi(h frrx«itca<-> cur¬ 
rent fur, Ml 


Lrokotoxin from x-ray, 1004 
Leyden jar. 24 .... 

absence of pathologic ef- 
fect*. 367 

and static machine ar¬ 
ranged. 45. 40 
tine vacuum elec¬ 
trodes connected 
with. 546 

a* condenser, 232 

for high-irequency work, 
236 

aa part of high-frequency 
apparatus, 4.M 
capacity of. 232. 240 
formula. 242 
charging. 24. 237. 238 
formula’. 241 
discharge of. 25. 26, 238 
effect* of. 25. 305 
on blood, 307 
from static machine. 305 
of static machine with. 
26 

epark from. 27 

effect on photographic 
plate. 15 

isolated application. 
4S0 

oscillatory nature, 27 
for x-ray work, 602 
in treatment by »tatic 
electricity. 40 
pathologic effect*, absence 
of. 367 

physiologic effects of dis¬ 
charge of. 25 
potrntud of, 240 
formula. 242 
shock front. 25 
suspended, spark.- from. 46 
therapeutic value. 25 
Lichen planus, radium rays in. 
1151 

ruber, galvanic currents for 
itching of. 417 
qmrun cataphonsos for 
itching of. -lOS 
radium in. 115S 
static electricity for. 417 
Liehtenbcrg and Volkcr'n pye¬ 
lography, 065 

Lid*, granular, high-frequency 
current for. 597 
x-ray for. 597 
Life, electric theory of. 263 
Light, complete spectrum of. 634 
for dark room. S14 
from static discharges, 53 
legal standard of. 635 
of different color, penetrating 
powers of. 668 

ordinary, x-ray and. differ¬ 
ence. 669 

penetrating power of. G6S 
practical unit* of. 634 
ray*, therapeutic a-ra, 633 
serinlulixatton of tismic* to, 
659 

static electricity from. 51 
strength of. law of. 633 
unit* of. 634 
Light-regulator. 679 
Lightning. SO 
arrrater, 224 
electrolytic. 225 
death from, 351 
figures. 350 

pathologic effect* of. 350 
lightning-stroke. 350 

condition of patient and acn- 
wtiana after. 350 
death from. 351 
effeet on eye. MO 
marking* in. 350 
treatment. 352 

Lime, uioUIwi, u draieeator 
for statin machine. 38 


Line of demarcation. 733.757 
displacement 'if. 733 
Linear electrolyais. Port s, for 
caophagesl stricture, 411 

for urethral stricture, till 
Line* of force. 104. Mv>. fw 
also .It uttarifc fur. 

Lip, epithelioma rd, x-ray in. 

Lipmann’s capillary electrom¬ 
eter. 162, 163 
lipoma, x-ray in. lt' 0 'i 
liquid interrupters, i.v, 

resistance lor (iatffe's trans¬ 
former. 710 
rheostat. 107. 108 
volt-cont roller, 170 
Liquid-air treatment of |iott- 
wim* -laiim, 408 
Liquids, conductivity of. 160. 
See also ('on.iurfmiy c/ 
jjfpifd*. 

current density of. 169 
electrolysis of. 622 
potential gradient of. 169 
resistance of. 170 
polarisation of. 170 

specific. 169 

Lithlar.it'. triphase cell-baths in. 
435 

Lithium eataphoresis for gout. 
398 

Live wired, accident- from, 
370 

liver, effect of x-ray on. 1038 
Local current* of action. 277 
Locahxnlion by triangulation. 
841. 844 

of foreign bodies in eran-.um. 
839. 840 

in esophagus. 011-913 
in intestine*. 947 
in lary nx, 913 
in lung, 934 
inncclc. 911 
in pelvic organs. 968 
in Momach. 94" 

Localir.<T. Sweet. 844 
Lock-jaw. Sec TVfnnsi*. 
locomotor ataxia. Allard and 
Cauvy's treatment. 4f*> 
bladder in, galvani-m for. 

496 

diathermy for. 616 
electricity for. 496 
galvanic ceil-bntli* for. 496 
Kigh.frcniirnrv current fox. 
496. 572. 1084 

hvdrogalvanir baths 

for. 430 

pain tn. entnphorrtie eo- 
eniniiation in. 39-* 
static spn rk f° r ’ 
rad turn in. 1164 
sinusoidal current for. 428 

ultraviolet ray for. 6t-»_ 

vesical erisro im ** lv * nl 
current for. 406 
x-rav in. 486. 5.2. 1084 
Lodge's theory of tranaim"** 5 
ofeleetririiy through ga*e*. 
677 

valve tube. 628 
Longitudinal reaction. 440 
Loofah .sponge with comptw 
sion diaphragm. _ . 

'‘Ts.si^^r^sru 

-a-- 

qurncy curTrot for, • 

potential, wave of. - ‘ *•* 
aUo »'««v •'*•*«*• ^ 

*-ra> tube* 678 
r**ult« Irmn. 


(C) Jeff Behary 2019 




















death 


492 

for. 


Low-tcn-non currents. 

from. ."Wo 
effects of. 289, Jig) 

oo blood-pressure. 290 
on heart, 290 
on respiration, 290 
tetanus from. 290 
unidirectional undulttor)', 
474 

interruptc,! currents. Lrduo 
apparatus for. 473 
Louw extremities. fluoroaooOT 
of, 969 

paralysis of. 466 
radtographv of. '.*69 
Lumbago, faradirntion for. I 
galvanic current for, 375 
hi$h-frrqu«iicv current 
573, 574 
static electricity for. 70 
Lumbar region. muscular rhni- 
tKStum in. salicylic rutn- 
phorcBts for, 399 
sprains, electricity for. 423 
vetebn*. radiography of. 969 
Lumen, 633 

Luimcrc Sigma platen for radi¬ 
ography. 765,809 
Luminosity tort in cyr dis¬ 
eases. 385. 3S6 

Lumsden's method for mceiAur- 
ing voltage, ISO 
Lung abscess, pleural effusion 
and, differentiation, 

029 

thickening and, differ¬ 
entia'ton, 929 
pneumothorax and, differ¬ 
entiation. 92S 
radiography of. 928 
apex of. tuberculosis of. 930 
diseases, costal angle and. 920 
high-frequency current for, 
5S6 

empyema of, radiography of, 

fluoroscopy of. 915 
foreign bodies in. radiography 
in. 1*34 

lymphatics of. fluoroscopy of. 
927. 928 

radiography of, 927 
radiography of. 919. 921 
reflex, 934 

resiliency of. test of. 935 
tumors of. radiography of. 929 
Lupus, bluo-light treatment 

for. 664 

curettage for. static elec¬ 
tricity after. 417 
erythematosus,electrolysis in, 
408 

high-frequency current for, 
607 

radium in. 115S 
static electricity for, 417 
z-ray in. 1070 
r insen light in. 1076 
fulguration for, .M2 
mercury vapor light for. 666 
radium rays in. 1158 
uviol lamps for, 666 
vulgaris, nigh-frequency cur¬ 
rent for, 600 
phototherapy for, 654 
ultraviolet ray for, 654 
x-ray in, 1076 

Luraschi's method of measur¬ 
ing r ay dosage. 1033 
I.ux, 635 

Lymph, electric resistance of, 

I.yrnjjhangwmin. electrolysis for. 

Lymphatic glands, effects of 
»-r»y on, 10.35 
mediastinal, tubercular, x- 
ra> m, lOW 


INDKX 


T.ymphstic glands of neck, tu¬ 
berculosis of, j-m in. 
1080 

pulmonary, fluoroscopy of. 
1*27, 928 

radiography of, 927 
tulMuvulnsts of. z-ray in. 
1078. 1079, 1060 
Lymphosarcoma, z-ray in. 
1089, 1122 


Machado's table of indications 
for iontophoresis. 400 
Mnchr unit of radium emana¬ 
tion. 1156 

Machlctt's high-frequency x-ray 
tubes, 739 

water-cooled r-rny tube. 736 
Mackriizic-Davidson localizer. 
S10 

Mackerel brine for chilblains, 
•103 

Mnrrogloesia, rlcctndieL- in. 
410 

Mogtnblacc. 930 
Magnesium I'ntnphorcsis for flat 
warts, 390 

for fungating warts. 396 
Magnet. lOO 
attractive force of, 106 
deflection of cathode my by. 
626 

lifting power of, 106 
poles of. 100 

ring, closed, transformers 
nrid. 113 

Magnetic effect of discharges, 
52, 53 

field, separation of radium 
raya by, 1130 
flux. 108, 113 
definition. 113 
direction of lines, 112 
formula of, 113 
measurement of, 114 
of step-down transformer. 
156- 

unit of. 113 
inertia, 108 
needle, astatic. 160 

effecta of dynamic elec¬ 
tricity on. 100 

ordinary, ItiO 
to measure flux. 114 
poles, unit, 214 

determination, mnemonic 
method, 103 

induced by current through 
dextrunuil helix, 101 
through loop of wire, 
101 

through sinistronsol 
helix. 101 

through spirals. 102, 
103 

through straight win-. 
100 

by layers of wire about 
spool, 102 

position of. when straight 
wire passes under iron 
bar. 100 

properties of voltaic cells. 104 
rays, 628 

reluctance. 1118, 113 
unit of, 113 

ring transformer, rinsed, to 
reduce trolley-ear current, 
2IO 

whorls about current of dee- 
tncitv. 104 

Magnetism. Ampere's theory. 
107 

electric currents from. 109 
electricity and. relation. 99 
remanent. 107 


1103 

Magnrtiring during firm of ear- 
rent. 103 

effects in power-houses, 211 
of dynamic electrisity, loo 

M ague to cathodic rays. r.jH 

Magi H-to-drr trie tnaehinr-i, |fo 
iron core in. 116 
Mngnrtogrsphs, 674 
Magnetomotive force, unit of, 

I la) 

Magnifying fluorosrope, Tou- 
sey's, S5tl 

Make shuck, effects on heart. 

c ’* rr cn's. 125 

Making of current. ...ntrar- 
tsiiu at. 327 

MajiKiuin's transformer. 721 
Malingering in hysteria after 
injury , 387 

m paralysis after Injury, 387 
.Maniacal derm—ire insanity 
electricity for. 508 
Marble, insulating properties 
of, lr— of, 223 

absorption of moisture by, 
Marconi wirelmo trlcgrajihv. 

•Hi 

Marey's drums. 311. 312. 313 
Mane and Hibaut's table for 
( itrnteropic radiography. 771 
Marque» treatment for incon¬ 
tinence of unne. 419 
Marrow, effect of z-ray on. 

1034, 1035, 1040 
Masking of wave of negative 
variation by superposition, 
2<4 

Massage, auditory. 168 
electric, in rheumatism, 582 
vibrator for, 582 
in sciatica. 492 
roller electrode. 41 
static, for neurasthenia. 505 
Massey's method of meretirir 
entaphorrsis. 393 
Mastoid cells, radiography of, 

8-jl 

Maxilla-, fistulas about, copper 
ratnphornris for. 3**6 
and necrosis of, radiog¬ 
raphy of. 868. S69 
fluoroscopy of. 851 
infi-rior. fracture of, radiog¬ 
raphy in, 869 
radiography of, SS6 
necrosis of, radiography of, 
868 

snrionia of. z-niy in. 1121 
Maxillary sinus. radiography of, 
891. 900. Sec also AnUum, 
mduTQrttpkl) e/. 

Maximum efficiency, calcula¬ 
tion. 78 
Law of, 78 

of elect re magnets. 105 
Ohm’s law of. 78 
McCurdy's tnuispclvic line for 
hip displacements. 971 
Mr 1 nl,»n polvsinr grnrrator. 
427 

Measles. red light for, 663 
Measurements. C. G. S. system, 

46 

elect ric. 46 

of velocity of x-ray, 690 
Mechanic equivalent of elec¬ 
tricity, 116 
interrupters. 1.35. 803 
condensers for. S05 
natural fonw, static elec¬ 
tricity from, 50 
rectifier for alternating cup 
rents, 98 

sources of static electricity. 50 
Medina nerve, psrsIvsU of, 465 
stimulation of. 378 


(C) Jeff Behary 2019 


27 

















not 


TN’nfcX 


nuirrr. Nwnilor)'. 
f^raj in. Ill* 

lymphatic". tuberculosis of. 
rr»> in. 1080 

tumor! ctHiphagvwl stenosis 
f rum. rndiogra|»h.\ in. U14 
radiography of. «* 

Medical elrctririly. clritmUud, 

MuimliKD by elect rolyaia, 390. 

See also Caf.i pAsvrsi*. 

Modium x-ray tube. 678 
MeUmwarcomn. x-ray in. 11— 
Menopause. triphase baths in. 

Menorrhagia. rlertririly for. 423 
hydrcH^ftric uti-bath** for. 
4S4 . ... 

Mmtal di»orticr*, decincsl>* for. 
603 

Mercurial oiltBHOt, radium- 
txHiritut. 11 ** f 

Mwrcuric cataphoresis. U36, S9S 
‘ Mmocy> technic. 393 
Mercury arc rcetifirr. 96 
dip interrupter, 699 

interruptions of,__St>4 
interrupter*, care of, 703 
jet interrupter. 700 
olrate, radium-bearing. 1154 
radium-bcuring. 1154 
turbine interrupter, inter¬ 
ruptions of. 701, 8tM 
Rofnq net's. 701 
vapor lamp. 850 

for dark room, 814 
in use, 650. 651 
Kroniaycr’*. 650. 652 
therapeutic uses. 666 
water steriliser. 658 
light, 630. 631 
bath. 666 

diagnostic uses. C66 

for lupu-s 666 
for tuorreuiosis 631. 665 
laryngeal. 5S7. 665 _ 
pulmonary. 586, 587 
local effects. 860 
thernpeutie mw, 666 
vacuum tuts- a» double- , 
current rectifier. 97 
Meeothorium. 1164 
coat of. 1164 
electroscope tint of. 1164 
for uterine cancer, 1165 
for fibromyoma. 1099 
Metabolism, defective, high- 
frequency eurrrnt for. 555 
effect of x-ray on, 1033 
Metacarpal bones, supernu¬ 
merary. 995. 996 
Metacarpus, fracture of, radi¬ 
ography in. 99S 
radiography of, 992 
Tousey's metliod. 999 
tuberculosis of. radiography 
m, 1018 

Metal, acid-proving of. 20$ 
bucking for plates. 774 
ball, insulated, inside hollow 
metal sphere, 240. 241 
conduction through. 255 
electrode* for high-frequency 
work. 544, 545 
for rectal dtsenssw, 568 
uses. 372. 373 
electrons, velocity, Z5K 
figure* for marking plates, 775 
fusing-points of. 2U5 
tons, passage of. into elec¬ 
trolyte. 256 

passage of r-ray through. 680, 
690 

points to trace root-canals, 
870 

sphere. hollow. insulated 
metal ball uoele. 240. 241 
sin*, raulurtmty of, 216 


Metal a ires, resistance of, 210 
Metallic ionisation, therapeutic 
duplication, 293 
oxids. conduction by, 256 
Mt-talarml brawn, iriiitnre of, 
radiography of. 986 
radiography of. Will 
Metol hydroquinonc developer, 
823 

Metric measures, English equiv¬ 
alents. 225 

Metronome interrupters for 
timing myograph. 314 
Metrorrhagia. high-frequency 
current for, 562 
Mho. 170 

Mint plate* for static machine. 
35 

Mieorute as insulator, 142 
Microfarad, 47. 214 
Microorganisms, effects of elec- 
tneity on, 288 
of radium on. 1148 
of x-ray on. 1031 
Middle-ear’ disease, rataphorc- 
sis for. 395 

Migraine, local electric anes¬ 
thesia by interrupted gal¬ 
vanic current for, 511 
of arthritic diathesis, salicylic 
eataphoresis for. 399 
x-ray in. 1084 

Migration of ions, static elec¬ 
tricity from. 51 
Mil. 220 

Millmmctera, 183. See also 
V/i/fiumjwTcmcfcrj. 
Miiliampcragc of static machine 
for x-ray work. 691 
Milliampcrr. 47. 214 
Mdliamprrcmetec, 104,135,183 
d'Ansonvnl, 184 
dead-lieat, 185 
Ivot-srire. 145. 808 

for measuring intoiB-ityof 
alternating current. 209 
to tncimurc strength of sec¬ 
ondary* current, 144 
use of. 1016 • 

Minin lamp, 664 
Mirror galvanometer, Thomp¬ 
son's. 181. 183 _ 

stereoscope. Pigeon's, 7«2 
Mixing biitt«*ry fluids, precau¬ 
tions, S7 

Mnemonic diagrams of direc¬ 
tion of currents inducing 
north and south magnetic 
polarity, 103 

j Modern static machine, 28. See 

( also Sfa-fic marAmr. 
storage-battery. 93 
Moisture, absorption of, by 
marble. 223 
static machine mid. 39 
x-ray platen and, 835 
Molar*, radiography of. Sil. 
872 

uncrupted. radiography of. 
574. 888. 889 

Main, high-frequency current 
for. 600 
x-ray for, 1071 

MoUuseum eontagiosum. high- 
frequency current for. 607 
Monolith condensers for higri- 
frequeney current. 532 
Rochefort's, 235 
Monopolar stimulation, 32,. 
331 

Moor* vacuum light. 630.631 
Morin's method_of ondoseoptc 
photography, 750 
Monts'* orthoradiography of 

hrart. 926 

Morplira, galvanic current for, 

41# 

static electricity for. 41 < 


Morphia, nervous mndtietibil- 
ity and, 338 

Morton method uf serwtbilising 
lireuc* to light, 659 
wave currant, 59. Mr* also 
Slrtitr tense eurresit. 
x-ray tube in epithelioma, 
M14 

Motor area o| brain, destruction 
followed by loss o! faradu- 
excitability. 338 
cent era, diseases of, 455 
spinal paralysis of. 466 
cranial nerve*, dkvasra of, 455 
disturbance* u| stomach. 

electricity for, 429 
effect on small intrstinr of 
pnvumogaslric stimula¬ 
tion. 345 

on stomach o! nervous 
atmiiilntiuD. 346 
electric. 113 

ganglia, disease* of rire- 
tneity for. 492 
generators. 120 

for Gsiftc's transformer, 
718 

for x-ray work, alternating 
current. 721. 722 
direct current, 725 
to reiluci- trolley-car cur¬ 
rent. 211 

nerve*, degeneration of. elec- 
trodiagnoeis. 383. list 
exritabUity of. 3.3S 
of lower extremity, paral¬ 
ysis of, 466 

of upper extremity, paraly¬ 
sis of, 462 

peripheral, diseases of, 455 
path-,, diseases of, electricity 
for. 495 

point*. 331. 374 # 

value of, in testing muscu¬ 
lar apparatus. 443 
polyphase. 121 
reactions in diagnosis of pe¬ 
ripheral disrate*. 4 40 
voltaic cells a* power. 201 
Mottling during development, 
832. 833 

Mounting prints. 826 
Mouth disease*, high-frequency 
current for. 594 
radiography of, endodiaseope 
for. 742 

radiotherapy^ of, cndodia- 
scope for, 743 
x-ruv tulw for. 742 
Moving train, telcgraphingfrora, 
124 

M. Q developer. S23 _ 

Mucous metnoranew, currents ol 
rest in. 267 

effects of high-frequency 
ippliraliona to, 54‘* 
electrodes for. 374 
M tiller water-cooled r-ray tune. 
736 

x-rav tube, 1050 lftS 

Multiple galvanopunct tire. 400 

sclerosis, drrinctly for.*'" 
spark-gap*. 679. KO. ' 1 ' 
Multipolar faradie roller elec 

M?^ann! “effect on cardiac 

uS'j.t.dUd.s* 

of rest in. 26< . HJ< 

effect of elcctncity <*.» 
.4...,gat ion Of. , 

normal. tram*rhythmsm- 
paralv»«i, extensibility «• 

static induced current for. 

polarisation of. 271 
reflex elongatioo of. «•' 
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Musel*, relaxation of. In stimu¬ 
l i' m ol nerves <>{ animal*. 

voluntary. absence of inhib¬ 
itory nmn» in. 342 
wav* of nqnilivr variation 
in, 270. 272. 275. 32tJ. «7 
Muscular atony. static Murk 
for. 00 

atrophy, rhamir pranirMvr, 
bulbar paralysis in. 464) 
four-cell t«Ui for. 432 
progressive. electricity for. 
405 

contraction. 271, 272 
abnormal. 3X2 
after death. 340 
anodal closure. 327 
opening, 327 

at breaking of constant cur¬ 
rent, 327 

at Hueure of constant cur¬ 
rent. 327 

by condenser discharges, 
400 

bv d'Arsonvml transformer, 
&S0 

by electomechanotberapy, 
46S 

by high-frequencv rurrent, 

550 

by isolated induction 
shocks. 460 

bv monopolar stimulation, 
327. 331 

by peripolar stimulation. 
334 • 

by tripolxr stimulation, 334 
cathodal opening. 327 
cold and. 340 
curare to prevent, 310 _ 
currents of action during. 
323 

d'Araonval's method. 340 
Del berm's apparatus. 471 
designation-. 327 
differences in electric con¬ 
ditions and, 327 
Du Bob-Rev mood's law 
of. 330 
farad ic, 409 

and galvanic combined. 

409 

anomalies of. 440 
current in terting. 444 
in myasthenia, 387 
modifications in effect, 
452 

faradognlvanir, 409 
fatigue and. 329 
from drug-, 1441 
from rapidly repeated con¬ 
denser discharges, 307 
frum series of stimuli. 332 
from stimulation. 309 
Oaiffe'a apparatus for, 471 
galvanic. 445. 408 
anomalies of, 44B 
heat and. 339 
height of. 331 
hysteric, faradic current 
for. 4*7 

in degenerated muscle. 341, 
t 

in disease. 442 
in striated muscle, 324 
after death. 340 
aubmaunial. 333 
in oristriatrd rnu«Hr, 324 
inhibition of. apparent, 341 
isometric, 311 
isotonic. 314 
latent period of. 31 < 

mn'rnni. 317. 348 
laws nCkjO. 378 
Uedur, 4 ,1 

liegtnnmg of reaction. 
478 


Muarular contraction, fs-lur, ' 
table fur mensuration of, 

442 

longitudinal reaction. 4-|0 

malingenug and, 3x7 

- drums to study. 

maximal. 331, :W2 
mmsurnliun of, 442 
minimal, 321 

motor points for, 331. 378, 

443 

nature of current for. 335 
normal. 327. 378 
of antagonistic muscles. 343 
of muscle separated from 
body, 340 

osmotic pressure during, 
330 

P0tiger's laws of, 37b 
points of election for. 331. 
378 

polar, nature of. 324 
quality of. in disense, 445 
quantity of. in disease, 445 
refractory period of, 317, 
318. 325 

resistance and. 329 
serial. 332 

sluggish, diagnosis from, 
383 

stimulation of. by single 
condenser discharge. 
306 

of nerve and. 330 
therapeutically, 468 
strength of. 331 
submaximal. 333 
temperature and. 328 
testing of, 441. 442. 443 
tetanus and. 332 
therapeutic production. 465 
threshold of. 331 
tonic. 341 

Tousey's method of tent¬ 
ing. 443, 444 
wave of. 326. 330 
galvanic, 269 

with alternating current, 
340 

with faradic coil. 151 
currents, registering of, 318 
Trhrrirv's ober notions, 285 
rheumatism. incandescent 
lamps for. 637, 638 

salicylic cntnphurrnis far, 

390 

sinusoidal currents for. 428 
Musculature, effects uf static 
electricity on, 07 
Musculocutaneous neuralgia, 
electricity lor. 485 
Muscuiospiral paralysis, 404 
M\ asthenia, rlcctrodiognosss of, 
387 

gravis. 460 

reunion in. 448 

Mycosis fungoides. _ galvanic 
current for, 417 
x-ray in, 1076, 1122 
Myelitis, electricity fur. 496 
Myeloid gumma of bone, radi¬ 
ography in. 1008 
Myocardium, rflwl of stimula¬ 
tion. 348 
Myograph. 310 
charts of. 316, 338 

effect of speed of paper 
upon. 310 

of temperature 00 . 338 
Dupre* electric signs! for tim¬ 
ing. 313. 314, 315, 316 
for registering isometric con¬ 
tractions. 311 
Isotonic contractions, 311 
liering's double. 324 
pendulum mterruptsr for 
timing. 314 


Myograph, timing mechanism 
lor. 313 

to register rleclrrimi-l ne rtrr- 
rents, 315 

latent period. 317, 318, 333, 
326 

tuning-fork for timing. 3It, 
315 

Myographir curve*. 285 
Myositis, high-frequency cur¬ 
rent for, 544 

Myotonia reaction. 381, 447 
Myxedema, d’Arsooval current 
for, 563 


Niacurnunifii autoeondrn- 
sation coach, 611 
Narcotics, effect on wave of 
negative variation, 276 
lost of nervous coaductibilily 
trum, 338 

Nasal deviations, electrolysis 
for, 409 

polypi, electrolysis for. 409 
-septum, radiography- of, 909 
spurn, electrolysis for, Hill 
National Board of Fire Under¬ 
writer’* table of carrying 
capacity uf mires. 220 
Natural sources of static etee- 
^ tricity, 50 

Neck, cancer of. catnpbunais 
for. 395 

radiography of. 915 
ffuorosoony of, 909 
foreign bodies in, radiog¬ 
raphy id. 911 

lymphatics of. tubereulosis 
of. x-ray in, 1090 
of femur, fracture of, radiog¬ 
raphy in. 969 
nnunited, radiography of. 

973 

radiography of. 909 
tumor of. radiography of. 915 
Necrosis and fistula of jaw. 
radiography of. S68. l359 
coagulation, in electrolysis. 
293 

of Ikhic. radiography in. 1005 
of jaw, radiography of. 868 
of tooth, radiography of. 808 
Necrowpermia from x-ray. 1031, 
1036 . , 

Needle, bulbous-pointed. for 
electrolysis. 406 
electrodes. 375 
for galvanopuneture, 3iu 
galvanometer, deviation* in. 

IS1 

in esophagus, 913 _ 

Negative electririty. 18. .50 
pole of secondary cod. 137 
variation, wave of, 271. «r 
also B'ase «f aepa/irv rana- 
tian. 

Negatives, filing of. 835 
film. file for. S35 
intensifying. 830 
storage of. S35 
treating, to accentuate fea¬ 
tures, S99 

Nephritis from x-ray. 1039 
hemorrhagic, radiography m, 

9«' 

Nernst Ump. 258. 061. <V»2 
method of tncosunng eleetrie 
re-i sl«n re of blood-cells. 
388 

throrv. 330 , 

Nerve blocking in neuralgia. 
281 

fiber, stimuhitioo of. studies 
of vofcimhm »ikI \rrm- 
inn in, 338 

umlrr ult rthmimwoopK' 


(C) Jeff Behary 2019 


29 







1196 


INDEX 


XmiHwt«r, stimulation of. 

,,s 

Nerves, anterior crural, pnrml- 
v*to of. 1W' 

w ' mtnl conductor in rlee- 
trolonu*. 281 
tuditnr>'« miction of. 4t»4 
cervical sympathetic, stim- 
tllsUoS of, 344, 345 
condenser discharge through. 

305 

conductivity of. effect of cold 
on, 340 

electro ton u* and, 280 
lore of. from narcotic*. 338 
in ameitbraia, 33$ 
cranial, disease* of. 455 
palsies of. 455 
current of action of. 260 
coRcnu produced by cold 
applied to. 334 
of rest in. 207 
effects of electricity on. 297 
excitability of. after trans¬ 
plantation. 312 
at different parts, 342 
cold and. 330 
eiccUotonus and. 270, 280 
fatigue and. 339 
heat anti, 389 
traction and. 339 
exhaustion, influence of cold 
on. 340 

facial paralysis of. 457. See 
also Facial acne, jtaral- 
yn> of. 

stimulation of, for dry 
otitis media, 427 
trunk of. stimulation, 378 
gustatory. reaction of. 455 
hypoglossal, paralysis of, 440 
inhibitory, absence of, in 
voluntary tnusrlrs, 342 
latent penoil of. effect of 
alternating current and. 
325 

median, paralysis of. 455 
stimulation of. 378 
motor, excitability of, varia¬ 
tions in, 33$ 

of lower extremity, paral¬ 
ysis of, 456 

of upper extremity, paral¬ 
ysis of. 4C2 

peripheral disease* of. 455 
obturator, paralysis of, 466 
ocular, paralysis of. elec¬ 
tricity in. 456 
of skin. 454 
of special sense. 153 
of tooth, radiography of. 874 
olfactory, reaction of, 453 
optic, no N%Mtiun of light in 
electric stimulation of, 
349 

atrophy of. high-frequency 
current for, 597 
effect of r-rxy on. 1037 
reaction of. 453 
phrenic. stimulation of, 37$ 
for chloroform syncope, 
419 

plantar, paralysis of. 460 
paeumoipo! ne galvanic cur¬ 
rent to. in gastric dis¬ 
eases, 421 

stimulation of. effect on 
bean. 54$ 

vasomotor effect* on 
small intestine. 345 
polsnsation of. 271 
popliteal, paralysis of. 455 
reflex stimulation of. 342 
response of, delay to second 
stimulus. 339 

to^raro successive stimuli. 
seUue. paralysis of. 450 


Nerves, sciatic, stimulation of. 
reflet vasodilatation from. 
346 

sensory, reart ion of, 449. See 
also Sensory iurm. 
sixth, involvement of, in 
fnrial paralysis. 459 
spinal accessory’, paralysis of. 
460 

splanchnic, stimulation of. 

gastric effects. 346 
stimulation of. See .s’fimufn- 
lion, imom. 
ulnar, paralysis of. 455 
vagus, paralysi* of. 459 
wave of negative variation 
in. 272, 274 
cold atel. 276 
effect of narcotics on. 
276 

fatigue and, 276 
Nerve-stretching for sciatica, 
492 

Nervous dUenaes. general, elec¬ 
tricity for. 500 
high-frequency current for, 
567 

radium in. 1164 
disorders from polyphase cur- 
_ rents. 122 

sinusoidal currents for. 42$ 
dyspepsia, headache in. gal¬ 
vanic current for. 507 
symptom* from i-mv, 1036 
system, discaaes of. electricity 
for, 440. 192 

effects of electromagnets 

on. 439 

of x-ray on. 103$ 
of power-house operatives. 
211 

peripheral disease* of. rlce- 
trodiagnosis. 440 
Neuralgia, blue-light baths in. 
664 - 

brachial, electricity for. 488 
catapboretic eocainication for. 
395 

cervieobraehial, 4R8. See 
also Cerricobraekial neu¬ 
ralgia. 

cutaneous tenderness in, 4S5 
deltoid. 48S 
diathermy for, 616 
electricity for. 4S5 
facial, electricity for. 486. 487 
glass vacuum rlertrodm 
for, 546 

radiography in. diagnostic 
value. 88$ 
radium in. 1164 
ultraviolet rav in. 1084 
x-ray in. 1084 

high-frequency current for, 
550, 573. 575 

inrmulrsccnt lamp for. 638 
intercostal, elect ncitv for. 4S9 
nerve blocking in. 2$1 
neuritis and, differentiation. 
485 

of tsatis. 492 

pelvic, in neurasthenia, in¬ 
duced current for. 505. 506 
radium rays in. dosage. 1154 
referred pains in. 4S5 
sciatic, 4S9. See also Sciatica. 
statir induced current fur. 57 
spark for. 485 
thermopenetration for. 575 
trigeminal. 485. 485- See also 
Trigeminal neuralgia. 
visceral disturbances and. 485 
x-ray fur, 573 

Neurasthenia, blood-pressure 
in. 503 

cerebral, galvanic current for. 
507 

i circulation in, 503 


Neurasthenia, constipation in. 
galvanic current foe. 507 
d'Arannval current for, 507 
dyspepaia in, high-frequency 
current for, 608 
electririty for, 501 
faradic current for. 505 
galvanic current for. 500 
cephalic. 507 
constipation in. VN> 
impotence in. 506 
pnetimogastrie. 507 
high-lrequcn, v current for. 

high-tetL.inn, 507. 50$ 
impotence in, galvanic cur¬ 
rent for. 606 

high-frequency current for. 
50$ 

indirect statir spark for. 505 
induced current for. 505 
low arterial tension in, high- 
frequency current for. 50$ 
pelvic neuralgia in. induced 
current for. 505 
piK-uraogastric galvanisation 
for. 507 

sinusoidal currents for, 428 
static bath for. 504 
breeic for. 504 
electricity for. 504 
friction for, 605 
induced current for, 505 
insulation for. 504 
moorage for. 505 
spark for. 505 
urine in, 503 

with hypertension, high-fre¬ 
quency current for. 567 
with obesitv, static bath for, 
68 

Neurasthenic in-oninka. static 

hath for, 504 

Neuritic poliomyelitis, electric¬ 
ity for. 495 
Neuritis, brachial 4S$ 
cell-baths for. 430 
cervicobrachial 18$ 
cutaneous tenderness in. 485 
deltoid. 48S 
electricity for. 485. 486 
higb-frrqucncv current for, 
573 

by condenser electrodes 
" for. 541 
in paralysis, 467 
median-nerve, 465 
neuralgia and. differentiation. 
485 

peripheral alcoholic, electro¬ 
diagnosis in. 387 
sciatic, galvanic current for, 
49! 

high-frequence current for. 
575 

alow sinusoidal current for, 
427 

triphaee cell-both* in, 435 
x-ray for. 573 

Neuromuscular apparatus, dis¬ 
ease of, study. 441 
galvanic current in testing. 
445 

testing. 443. 444 
excitability, faradie. 445 
preparation, circulation in* 
maintenance of, 310 
complete. 309 
simple. 310 

stimulation In. reactions, 
S27 

reactions in diagnosis. 440 
rCllger's law* in. 441 
Ktinlsing’s table. 4tt 
trophic action of - ray, 1IW8 
NeuTOM-a, ocrtuialion, elec¬ 
tricity’ for. 500 
Neurasthenia. 570 
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Nwratonir mart inn. 448 
Neutral wire of clcv-trir-light 
•m-iw. 202 

Nrvi, elect redysi* for. 40<3. 408. 

iori 

RXnrikm o(, 1071 
radium rays In. 1158 
May lot. 408. 1071 
Newman'• circular electrolysis 
(of esophageal at nn- 
lurr, 410 

fur urethral stricture. 410 
Nicolai and Huth'a electroear- 
diocraph. 103. 3IP 
Ni cotin, nervous eonductibil- 
rtv and, 338 

Nipple, epithelioma ° f . *-r*J’ 
in. 1103 
Niton. 11 tO 

atomic theorv of. 1140 
Nitrates, -vnthetic manufac- 
turn of. St 

Nitric acid aa electrolyte. 83 
(mm static discharge. 53 
Nitrogen. ehemienlly active 
form of, 032 

excretion, x-ray and. 1034 
Nitroua acid from ultraviolet 

ray. 553 

Noin 4 and Snbouraud * method 
of measuring *-rn> dos- 
ace. 1056. 1073 
radiometer. 1056. 1073 
Noma, red light for, 663 
Non-conductor*. 23. 175. 1P2 
Non-feerie type of magnet. 112 
Non-halation plate*. “66 
Non-inirmipiing handle for 
elect rode*. 377 

Normal electric reaction*. 3.S 
aaline solution, exposure to 
radium. 1156 
row of. 1103 

North pole of manner. 100 
Note, diluted blood-vcseek. of, 
electrolysis for. 400 
dixeaae* of. high-frequency 
current for, 508 
epithelioma of. x-ray in. 

noa. nos 

hitch-frequency electrodes for. 

K j E 

hypertrophy of. elect rolyai* 

lelarigiccta-i* of. hijth-fro- 
quenry eurrent for, uwt 

N-rny*. 112* . , 

Nucleu* of cell in electrocution. 

573 . , 

Nutrition. Leduc current anil. 

478 


Omoutt. BergnniiTa treatment 
ol. 418 . . . Ata 

cephalic electnaation for. 41S 
electric-light bath combined 
witli hydro-eleetne bath 
for. 

fanulic currrnl for. 41S 

■algfnir CUlKCl 

high-frequency current;, lor. 

hydro-electric bath (or. 430. 

static electricity m. 06 
mw oac ilia tor for, -*.S3 
Wbratsun and fanulic current 
Cor, 418 . ( t 

Oblique radiography «* cheat. 

922-924 

of heart, topography.^- 
rury turbine interrupter. 
u»rvr. paralyd* of. 4<16 


Occupation neuroses. electric- i 
ilv (or, .VKt 

Ocular nerve*, palsies of, 156 
electricity in. 456 
Odontoid process, fracture ol. 

radiography «f. Oil 
Oenteii. 113 

O’Karrei mid lebailly bipolar 
resonator. 634 
Ohm. 46. 1*2. 214. 217 
Ohm's law. 11*3 

of maximum efficiency, 78 
Ohmic resistance, 55 

electricity lost In'. 211 
of voltaic cell. 8. 

Olcate of mercury, rndmro- 
bearing. 1154 

Olecranon procssw of ulna, frac¬ 
ture of, radio*rnphv in. W7 
Olfactory renters of brain, elec- 
trie stimulation of. 349 
nerve, reaction of. 453 
Ondonietcr, Feme’s. 527 
Ondoacope. 756. Sw also (hoi- 

/« scope. 

One-fluid theory of electricity, 

18 

1 Id-volt alternating current, 
209 

direct current. 201 
Opacity, density and. 669 
Opening shock, pathologic 
effects, 367 

Ophthrdmotuberculin tent in 
bone involvement. 1018 
Oppenhrim reflex, 462 . 

Optic nerve, atrophy of. high- 
frequency current for. 
597 

effect of x-rav on. 1037 
reaction of. 453 

Orbit, epithelioma of. x-ray in. 
1106 . 
foreign 1 indie* in. radiography 
of. 843 

Orchitis, high-frequency’ cur¬ 
rent for, 563 
x-rny for. 563 

Organic diseasiw of central ner- 
vou* ayutem. electricity fur. 
492 

Orthodiagraphy. 910. 917 
Grbedel's modification. 918 
radiography with. 917 
to measure «*e of heart, r ~0 
two-screen. 919 

Orthophotography of heart. 
Moriti's. 926 
Ricdirr's, *27 
Ortul developer .824 
Oscillations, undamped. 618 
Oscillator for high-frequency 
current. 536 
tissue, for gout. 585 
for obesity. 583 
for unc-arid case*. 584 
llanSdd. 5<i 

Oscillatory character of high- 
tension illsehante. 518 

currents, alternating currents 

nod. diJffrrnw. _ 

nature, of spsrk discharec*. -< 
Oscillograph. DuddM c. 1 lu ^ 
Oscilloscope. 522, 523, 683. , 14, 

connected with alternating 
current. 684 
with Viilard valve. 685 
4 lcn>o&*trmti«»«i of inverse eur- 
rvsxt by. 

for flteoynf bi«h lwqoroo* 
rurrrni* 715 

,n series with x-rav tubes. .50 
photography «'<h. .50 

ROhmer s. 750_ , 

with unidirectional current. 

Ownomstsr, 251, 252 


Osmo-regulator for r-rmr tnhss. 

070. 733 

Paquette's tamp for heat¬ 
ing. 731 

Viilard. to raise vacuum. 745 
Osmosis. 251 

Arrhenius’ theory of. 251, 252 
static electricity from. 51 
Vun'l Huff's observations on. 
252 

Osmotic pressure. 251. 252 

degree of ionixation and, 
262 

during contraction. 330 
Osteitis, tulwrcular, x-ray in. 
1082 

Os*»s>-nrthriue, radiography in. 
1015 

Osteomalacia, x-ray in. 1127 
Osteomvclitis. radiography in. 
1005 

OtitU. facial palsy from. 459 
media, cataphoreeis for. 395 
dry. stimulation of facial 
nerre for. 423 
hyperplastic, electricity for, 

Oudin high-frequency appara¬ 
tus. 53. 521 

current, application. 531 
resonator, 132. 520, 528 
application. 533 
bipolar. 535 

applications with. 529 
local. 5*3 

effluvr from. 528, 529 
exciting, 531 
for nl»cea*. 609 
for acne, 600 
for alopecia, GOO 
aresta. 604. 605 
for appendicitis, 591 
for calculi. 506 
for cellulitis. 609 
for chorea. 572 
for constipation. o$9 
for cystitis. 566 
for diabetes. 578 
for diarrhra. 426 
for epithelioma. 609 
for erythema tod r*. GOO 
for furuneuloal*. 600 
for gout. 585 
for herpes tnetrr. 600. 
for impetigo. 600._0iJ»> 
for impotence, 567 
for irritation after urethral 
electrolysis. 566 
for lupus vulgaris. 600 
for penostiti*. 608 
for phlebitis, 610 _ 
for pnr-tatitis, 566 
for pulmonary' tuberculous. 

386 ^ 

for rheumatism, 580 
for skin disease*. 600 
(or synod*. 600 . 
for telangiectasia of nose. 
600 too 
for tinnitus aunutn. 5W 
for trifacial neuralgia. e.3 
for variec** VBMJ. «0 
for vcdrullti*. 566 
hirh-tension current irum. 

534 

uses of. 529 
x-ray from. <18 

8X£Z w !2Si3i 

fftr, 4b5 | ivu« 

Ovaries. effect of *-n»y 1031 ' 

1032 

Overdevelopment. S2s. eu* 
Overexposure. 799 

developing 10. C-*' . 

Orerfcssd static breese. 63. 61 
iron*, 
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t train- arid poisoning, destruc¬ 
tion of fsnulic excitability in. 

Oxafurta, static eleetrieitv in. 70 

Oxidation of rxsitive loo in 
electrolyte, 2.*6 

Oivtrn changed to ©tone by 
ultraviolet ray*. 653 
functions of spinal corn and. 
337 

iajertiPM before knee null' 
ographv. 675 

Ovter pearl*. radiography of. 
1028 

(Irena. rlertralTitt for, )ll!i 
high-trrquracy current for. 

598 

Otonr. 435 
effect* of. 435 

from lugh-frrqurucy cur¬ 
rent, 546 

from static disrharge, 53 
from ultraviolet ray. 353 
reneration in po» e»-house*. 
302 

generator. 00 

for static machine. 51 
for workrooms. 430 
from high-frrqueney cur¬ 
rent, 430 

inlirstkins for. 435 
inhalations. 435. 436 

with d'Araotivid’* high-fre¬ 
quency current. 61 
with nave current. 60. 61 
inhaler*. 53 
production. 435 
voltaic and. 436 
technic of use. 435 


PacxrtaxaJi orpins, nerves of. 
451 

Pain. d'Arsonvul current for. 
552 

hsgh-lrequeney current for, 
574. 5*5, 576 

Palate, hard, epithelioma of. 
x-ray in. 1105 
soft, paralysis of. 459 
Paoeoast't technic for x-ray in 
li'uknnia. 1097 
Paper, brotnid. 765, 826 
negative. 827 
dev doping-out, S26 
disk sialic machine, 35, 36 
Baker. 35 
right-stroke. 3o 
for x-ray work. 35. 36 
for dental radiographs. 865 
for radiograph*. 765 
insulating, 55, 208 
printing. K24 
printing out. S24 
ROntgen. 826, 935 
soliu. 824 
vclox. 826 

Papilloma of (dodder. high-fre¬ 
quency i(nil for, 565 
radium for. 1162 
• sqorliiii tamp for heating 
osmoregulator, 731 
Parabolic rrfWtoT. 637 
Parallel spark hacked up by 
x-ray tube excited bv static 
machine. 692 
spark-gaps. 747 
*irc». indured currents in. 
124 

Paralysis after injury. hynterta 
*n. mabnceritig in. 387 
sgitsii*. high -frequency cur¬ 
rent lor. 571 

Bell's electricity in. 457. 458 

butt sir. goo 

electricity for. 402 
Cardiac, from high-tension 
current, 350. 360 


INDEX 


Parnlv*i*, cerebral, infantile, 
electricity for. 498 
combined. 463 
deltoid. 463 

IJurhcnne-Erb’s, 463. 464 
electricity in, 440 
Krb's, 463 
faradic coil for. 151 
from poliomyelitis. 460 
from x-ray, l(K«l 
functional, 461 

organic paralysis and. dif¬ 
ferentiation, 461 
high-frequency current for. 
571 

hysteric. 467 

infantile, electricity for. 493. 

4 98 

high-frequency cummt for. 
550. 571 

muscular, statu- induced cur¬ 
rent for. 494 
tnusculuspiml. 464 
obstetric. 463. 464 
of anterior crural. 466 
of cervical rrgion. 461 
of cranial nerves. 455 
of diaphragm, radiography of. 
930 

of facial nerve, 457. See also 
Pacini nerre, paralytit of. 
of fourth nerve. 450 
of hypoglossal nerve. 460 
of infraspinatus. 463 
ol larynx, 459 
of lower extremity, 466 
of median nerve. 465 
of motor nerve* of lower ex¬ 
tremities. 466 
of upper extremity. 462 
of obturator nerve. 466 
of ocular nerve*. 450 
electricity in, 456 
of peroneal. 466 
of popliteal nerves. 466 
of eciatir nerve. 460 
of scrralus mag mis, 462 
of sixth nerve. 456 
of soft palate. 459 
of sphincter am. high-fre¬ 
quency current for. 592 
of spinal a tceau ory nerve. 460 
tnntnr renters. 166 
of steraomastoid. 462 
of suprnspinntur. 463 
of third nerv e. 456 
of trapesiu*. 462 
of ulnar tvrvr. 405 
of upper extremity. 462 
of vagua nerve. 4541 
of vocal cords. 459 
organic. 461 

function nl paralysis and. 
differentiation, 461 
plantar, 466 
pseudobulbar. 44S. 460 
respiratory. from alternating 
currents. 366 

from high-tension current. 
360. 361 

sinnMmln! riim-nt* for. 428 
slow sinusoidal current lor. 
427 

Paralysed muscle, exercise of, 
bv static Indured spark*, 
494 

extensibility of. 329 
Paramagnetic substances, 114. 
115 

Paraplegia, electricity for. 496 
Parkinson's di-ease, autocon¬ 
duction for, 371 
Pasting storage-buttery. 93, 94 
Patella. dislocation of. radiog¬ 
raphy of, 976 

fracture of, radiography of, 
976 

radiography of, 975 


Patella reflex after lightning- 
stroke. 360 

late nppearanre of. electric 
current after. 343 
Pearl* in oysten, radsogranLi 
of. 1028 

Pectoral muse lea, stimulation 
of, for chloroform syncope. 

419 

Prdun minted warts, electrolysis 
for. 409 

Pelvic bone*, radiography of, 
968 

disorder* with hyperemia, 
static electricity for. 69 
exudates, high-frequency cur¬ 
rents for. 562 

neuralgia in neurasthenia, in¬ 
duced current for. 505. 
506 

pain*, mereury vapor light 
for. 60S 

Pelvis, fluoroscopy of. 937 
radiography of. 937. 968 
exposure for. 767 
Pemphigus, static electricity in. 

Pendulum interrupter for tim¬ 
ing myograph. 314 
Penis, rpithrbutun of. x-ray in. 
1107 

Percutaneous rleetriialion in 
gastric diseases. 420 
Perforating ulcer of foot, faradic 
current for. 417 
high-frequency current 
for, 60S 

Periadenitis, tubercular, r-rav 
in. 1079 

Perinephritis, radiography in. 
965 

Prrionlcal gumma, radiography 
in. 1008 

Periostitis, high-frequency - cur¬ 
rent for. 608 
radiography in. 1006 
x-ray for. 609 

Peripheral motor nerve*, dis¬ 
eases of. 455 

nerve transplantation, excita¬ 
bility after, 312 
neuritis, alcoholic, electro- 
diagnosis in. 387 
sensory nerve*, disease* of. 
<55 

Peripolar stimulation, 334 
Peristalsis, high-frequency cur¬ 
rent for. 551 

Prritonitf, tubercular, x-ray- 
in. 1081 

Permanent teeth, radiographic 
measurement before crop- 
lion. 070 

Pernicious anemia, diphtheria 
antitoxin in. 1089 
x-ray in. 10S9 
danger* of. 388 
Peroneal paralysis. 466 
Perspective in dental radiog¬ 
raphy. 876. 884 

Per-ruration, effect on plate*. 
774.834 . , 

from cortical stimulation. J3o 
in electric hath. 662 . 

in stimulation of cervical 
avnipaihelie. 345 
Petechial spots in elect ruco- 
thm. 513. 514 
Pflilger'a Ians, 3*8. 441 
Phagrdrmr chancre, cocnm cat- 
aphorrsis in. 409 
corrosive sublimate cata- 
nhoresis in. 409 

Phalanx.-* of fool, sheerer of. 
radiography m. USB 
fracture of. radiography >■* 
9MI 

radiography of. 980. 986 


(C) Jeff Behary 2019 


32 







Phalanges *6 hand. fracture of 
IRuornantfn- of, Iumi 

ra.lkoerat.hv «f, 1000 

... i n <. ’*92 

r^VVor. S«? UTOCy <«* 

h»* •'ifctbr'trr for, llt'ni 
mdiocnt»h\ of. 900 

* or ™Apm. igs 

ponrirabU- 

Photo-lvnaiiiic snbataneew, i Q . 

,n tissue* before x-ray 
i tiosurrs, 112? 

Pbotb-elretrie signaling. 622 
Photographic plate, effect of 
1-cy.len jar spark on. 45 
registering of bto-electrir cur¬ 
rents. 3 IS 

Photographing without light. 
O 

Photography. chemistry of. 820 
with osctlloanjfM-. 736 
Photometer for testing candle- 
power, .1311 
(frrtisetpot, 636 
Phototherapy, 633 

Bereonk 1 . aetinometer in. 
1054 

Colored screens for. 643 
diaease* benefited by. 665 
for congestion. 655 ’ 
for lupus vulgaris, 654 
for slcin dbeast*. 418. 654 
for HtnaIPpox. 654, 663 
phonologic effects. 655 
pnnriples of. 654 
setvubilliation of tissues for, 
659 

Phrenic nerve, atiroulation of, 
37S 

for chloroform svneope. 
419 

Physiologic effects, secondary, 
of diathermy. 613 
<sf electricity, 28S, 301 
density of current and. 
298 

position of dretrodn. 
and. 299 

relation of amperage to. 
291. 300 

of voltage to, 291, 300 
upon vertebrate animals, 
239 

of elertrotonua, 279 
of ^hj(th-frc«|urnry currents, 

of high-tension currents. 

291 

of low-tension currents, 
239. 290 

of static eleetririty. 901 
electrodes. 334 
Phytolaccaclrclrira. 261 
Piffard are lamp. 6t7 
ele<-lruseojie, 1134 
hyper, la tic transformer, 66, 

modification of Girl ultra¬ 
violet lamp. *'.48 
of TrtJa apparatus. 531 
safety r-rav tube, 681 
Pigeon's mirror stereoscope, 
772. 773 

Pigmented nevi, electrolysis for, 
408 

x-ray for. 4OS 
Pin .n esophagus. 913 

in larynx. loodissllou, 913 
Pin-boles in plate*. 8X2 
in rasliograpbs. 816 
Pitcbblefsb’. radium in, 1138 
Pitli-loll, sttrecissi of, by elec¬ 
trified body, 19 

Pituitary body, tumors id, radi¬ 
ography in. 852 


index 

I jvot teeth, Aunrastony ,,r 

rent in hydrartbrus,. <* k. ar ,.. 

Plantar paralysas, in.. 

I Inutd atoragM«att*ry, 92 

1 ° f ar '‘" n **• 377 
effect of beta raya from ra¬ 
dium on. 11 18 
effect of radium on. 1147 
on growth. 1148 
electricity in. 50, 263 
measurement it,o 
I lastcr-oi- Paris insulation. 53 
for conducting cords. 713 
Plnsttc radiography. 827 

Pt , < V™’ha| «mi‘, 827 
Plate-holders, 770 
lateral, in radi.igraphy of 
thigh. S90, 974 
stereoscopic, 89S 
Tnsweys lateral, S96 
Plate*, r-rmv. 765 

backing for, 773. 809 
rutting of. S33 
development, exposure to 
ruby light. 813 
to *buv> renal calculi. 901 
effects of envelopes, on. 834 
of moisture on. 833 
efTecta of perspiration on. 
774.834 

of sulphur on. 835 
envelopes for. 7G9 
filling of. 835 

film washed off in develop¬ 
ment, 832. 833 
fogging of. 821 
by contact with envcl- 
opt*, 770 
in storage, 835 
forced development. 830 
formulas for. 830 
identification of, 775 
Ilford. 764. S99 
Imperial. 764 

influence of x-rav during 
development, 824 
keeping of. 834 
liaad backing for. 774 
I.uinieee Higmn, S99 
■narking for identification. 
775 

material behind. 773 
in contact with, 769 
metal hacking for, 77-1 
non-halation. 766 
pen.pirnti.in marks on. 774. 

prints from. 821. See also 
Prints. 

scratch-marks on, 834 
secondary raya and. 774 
staining <>f. to protect from 
n.-tinir light, 815 
b tains on, 828 
storage of, S3A 
tank development of. 821- 
823 

varnishing. 834 
wood backing for. 774 
Platc-ninrkrr. 793 
Plate-tunnel, Tousey's, 956 
Platform, insulated. 39 
Platinum electrodes. 171 
for dcctroly-sU. 293 
for eleclrolytie cell. 236 
of lube, I using of. 807 
wire, rr-tt.tnnr* of, 217 
Pleural adhesions, radiography 
of. 932 

effusion. abscess of lung and. 
differentiation. 929 
radiograph) of. 929. 932 
thickening, pulmonary sh¬ 
ares* aod, differentiation, 
929 

radiography of. 829. 932 


1199 

W 2jJ ,y . ,,fY - radiography of. 

Pleuritic paim, high-frequency 
current for. 376 5 

Pmumatie^Mnuss*. ft«„rr»eop y 

radsography of. lKJti 
diagnostic value, 89 U 
• tcrwocoiilr. Wjs 
topographic value. 909 
voeumogasUic galvanuation in 

gastric .linen srs, 421 
tn neurasthenia, 307 
stimulation of. effect on heart. 

on small intestine. 31 fi 
a-tst ne effecta. 340 
Pneumonia, fluor.s-r.my in. 933 
radiography in. 933 
Pneiimuths.rax, radiography of. 

Point ami plate spark-gnn. 803 
Fouiu. of election. 3X1. 37$ 
Possor.ing. uraise ncid, dratrur- 
Uon Of fanulie excitability In. 
•vvH 

Poisons, misliFiration at rardiac 
stimulation by. 318 
Polar stimulation, peripolar 
tone of contraction in. 
326 

polar area of relaxation in. 
326 

Polarity, galvarue hydro-elec¬ 
tric tlaths and. 429 
headache and, 47 
test for, 47 

Polarisation in elect rolvtis of 
animal tissue*. 29.',, 297 
of li.iutd resistance*. 170 
of muscle. 271 
of nerve*. 271 
of voltaic cell, NO 
of T-r*y». 671 
theory of rfcrtrotoaua, 282 
voltaic cell and. 74 
Pole changer for static machine. 
37 

rhythmic. 470. 471 
detector. 47. 207 
as break-finder. 207 
Pol**- See EtiftroJt*. 
Poliomyelitis, electricity for. 
193. 495 

paralysis from. 460 
Polonium rays, 1133 
absorption of, 1142 
Polvgwthcwnerope of Arrigo 
Tamburini. 349 
Polycythemia, x-ray in. 1(190 
Poly phase current*. 121 

nervous disorders from. 122 
therapeutic u»e», 122 
dynamos, 121 
motor*. |21 

P.jyjii, nasal, electrolysis for. 

Polyaine generator, McIntosh, 
427 

Poo*, lesion within, facial paral¬ 
ysis from. 459 

Popliteal nerve, paraly*** of. 466 
Porcelain insulators, reniaiance 
of. 222 

Poroit- cells of voltaic cells, 
testing. 87 

Porret-phsnomenon. 269 
Portable x-ray outfits. 707 

aionrrnuu with clectne- 
Ilght socket, 127, 12S 
Tesla high-frequency 
type. 709 

Port-wuir • toms.electrolysis for. 
407 

liquid-air treatment. 408 
x-ray in, 1071 

Positive after-flnriuattoa. 279 
electricity. 18 , 253 
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Positive pole, testing for, S(V4 
Postmortems, radliwrapbjr in, 
1026 

Postobatetrir hemorrhoid*.high- 
frcqucncy iurfrni for, S92 
Post-office paper, 813 
Potassium bichromate cell, 82 
Potential and quantity. dis¬ 
tinction. 43 

at single rlmindr, nimaure- 
ntrni of, liVt 

difference to nouure resist¬ 
ance, 227 
energy. 213 
low, 4S 
gradient. 160 

of condenser, formula, 242 
of Ley den jars. 240 
formula. 242 
unit of. 47 

Po Icntinme ter, 8S. 108, 190 
Pott's disease, radiography in. 
933 

fracture of fibula, radiogra¬ 
phy in. H7# 

Power currents, accident* from, 
370 

Power-house, electromagnetic 
induction in. 211 
bbct curing conditions in, 
211 

operative*, nervou* condi¬ 
tions of. 211 
oxone generation in. 302 
pathologic effect* on workers, 
302 

Pregnancy, extra-uterine, rudi- 
ugraphv in. 5X59 
fluoroscopy in. 1029 
radiography in. 909. 1029- 
1031 

Pregnant cat, radiograph of. 

1029 

Pmnyrows x-ray in. 1122 
Prensure, nerve-fiber* ol, 4ol 
Primary coil. 125 

current* from, nature of. 

140. 147. 14$ 
for x-rny. 706 

amount of current pass¬ 
ing through, 807 
arcing in. 707 
condenser for. 707 
variable sell-inductance 
in. 706 

soft-iron core in. 148 
current. 125 

interruption in, rate of. in¬ 
fluence on quantity of 
x-ray produced. 1062 
nature of. 145, 146. 147 
ol induction-coil*. oon- 
denaem for, 236 
effect of condenser on, 
239 

regulation. 703 
by choke coil. 129 
Strength of. intensity of 
ray and. 797 
x-ray. 142. 797 

self-inductance in. 123. 
$06 

varying of. 807 
volume of. 789 
Printing-frame. S2S 
Printing-nut papers. 824 

Print*. 824 

acid hypo for. 823 
Wi«ler, on. $20 
broruid. 827 

directly (mm patient, 827 
negative. 827 
«"■ In hustling. 826 
directly from patient. 827 
from large plate. 826 
from wet films, 826 
plates. 830 
hypo for. 823 


| Prints, Inspection of, 823 
mounting, 820 
paper* for, $24 
plastic. 827 
■olio, 824 
hypo for. 825 
spot* on. 820 
Streak* on. 820 
technic of making, $24 
totting. 826 

solution* for. S25 
veto*. 826 
washing. S25 

Probe, bullet, telephonic, 167 
Prognosis based on el retrod ing- 
noeis. 389 

Progressive muacular atrophy, 
electricity for, 495 
Prolapse of rectum, high-fre¬ 
quency current for, 592 
Prostate, hypertrophy of. x-ray 
in. 1056 

static wave to. for gonorrheal 
rhruiiuitLxui, 69, 70 
Proetntic calculi, rndiogmphv 
of. 5N57 

hypertrophy, diathrrtny for, 
615 

obstruction. surgical dia¬ 
thermy for, 617 

Prootatitia, chronic, dinthennv 
t for. 015 

high-freqiiencv current for, 
566 

x-ray in. 1080. 10R7 
Protargol as prophylactic after 
cystoscopy. 961 
Protecting braid. 205 
Proteids, clcctnc coagulation 
of. 296 

Protopathie sensibility, 450, 451 
Protoplasmic limiting mem¬ 
brane, concentration cell and, 
284 

Protoveratrin and yohimbin. 
studies of, in nerve stimula¬ 
tion. 338 

Prurigintnoi ccacinn, galvanic 
current for, 417 
Prurigo, radium rays in, 1158 
static electricity’for, 417 
Pruritus am with moist enema. 

high-frequency cur¬ 
rent for, 592 
x-ray for. 592 

from hydro-electric baths. 433 
high-frequency current for, 
607 

static bath for. 05 
vulvar, eli-etrie light for. 417 
radium ray* for, 417 
HOntgen-rays for, 417 
sialic breeze for. 69, 417 
x-ray in. 1071 

Pseudobulbar paralvsu, 448, 
460 

Pwaiiioleukrinta, x-rav in, 10S9, 
1093 

Psrudotabes, electricity for. 496 
P*oria*i*. high-frequency cur¬ 
rent for. 607 
radium rays in, 1158 
static elrrtricity for. 417 
x-ray in. 1068 

PeyrhoucuroMiit, lit strria and, 
differentiation. 502 
Psychoses, electricity for, 503 
Psychotherapy ia multiple scle- 
s«is 495 

Pulmonary diseases, lugb-fre- 
quency current for. Sxi 
lymphatic gland*, calcified 
radiography of. 928 
fluoroscopy of. 927. 928 
radiography of. 927 
talmrulisa. advanced, 932 
cardiac area in, 920 
chest in. 030 


Pulmonary tuberculosis, ron 
tnencing. radiography in. 

U2U 

eoetal angle ia, 920. 930 
diagnosis of. 930 
early diagnosis of, 090 
fluoroscopy of. 930 
functional angle in. 930 
jM al.d radiography of. 933 
heart in, 930 

hi 5o'i r, ck’i r . nry ,urrrT >* lor. 
•*50, 10S1 

“SKVTS “*“ 

of apex. 630 

radiography in. 920. 925 
930 

x-ray for. 586. 557. 1081 
Pulp of _toc.it h, radiography of. 
874 

removal of. radiography in. 
8 r 1 

Pulp-atouc. radiography of, 874 
Pulverisation of steam from 
static dwrhargr. 55 
Punctured wounds, infect ed. 
with fistula*, cupper caia- 
phorr -i- for. 390 
Puncturing of x-ray tubes. 731 
Pupil, stimulation of cervical 
sympathetic and. 345 
Pupin’.v x-ray tube. 744 
Pusjn antrum, radiography of, 
873 

Pyelography. 905 
Pyopneumothorax, abscess and. 
differentiation. 928 
radiography of. 932 
Pyorrhea alveolaris, electrode 
_ for. 590 

high-frequency current for, 

594 

radiography in, 870 
Tousey’* x-ray tube for, 

595 

x-ray for, 595 

Pyramidal tract.-*, diseases of. 

eloclrieily for, 495 
Pyrt) devrlopcr, 821 
formula. 821 

Pyrocntoehin dcrclopi-r. 824 
Pyrogallic acid for d«*vclopcr, 
821 


Qc.\»B-wr electrometer. ISS 
Qualimcter, Heinz-Bauer. 793 
Qunrititninrter to measure x-ray 
dosage. 1055 

Quantity nml voltage, dt-lino- 
tion- 44 

C. C. 8- unit of. 214 
of electricity, 192 
in condenser. 363 
unit of. 47. 214 

Quarti lenses. halation of cal¬ 
orific my* by. t*44 
mercury vapor fcunp. Bach 
and NagrSnchniidt's. 66* 
Queen self-regulating x-r»y tube. 
735. 736 

vibrating interrupter. 801 
Quenched r|vark. 610 
Quinin bisulphate with r-ra.v. 

1124 

internally to sensibilize tis¬ 
sue* to light. 659 
radium-bearing. 1154 

Kaaarra. effect ol l-educ cur- 
ivnt* on. 478 

Rachitis, radiography la. 10 l-l 
Radiating cellular diaphragm. 

rrmsua* for abandoning. 781 
Radiations tested ia espen- 
mental tuberculosis of eye, 
1147 
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Radio-active solution, 1141 

substance*. U2S, mi 
electric change of. 1130 
inmsln* rffwu of, 1133 
properties at, 1120 
quantitative tent, 1133 
radiation from. 1133 
*»li*r, 1130 

Radio-.ictivily. Curie’* appara¬ 
tus to mr.-isur*. 1133 
intiu rod. 1140 

interna] structure of earth 
and. 1132 
measurement, 1133 

by dwtniwope uni ionira¬ 
tion chamber. 1137 
comparative, in radium, 
1135 

of radium. II2S 
test for, 1133 
theory of. 1145 

Rndioehrnmomctcr, Benoint's, 
789, 790. 791 

Radiorinematography of stom¬ 
ach. dancer of. 952 
Radioderma tit is. 1147 
static electricity for. 417 
Radiographic exposure, tabic of, 
106(1 

with unfluctuating voltages 
730 

table, Rontgen. 754 
Radic«raphs, anode tubes for, 

calculating size of object from. 
779 

dental, development of. 819 
filing of, S35 
ideal, 77ft. 819 

of air in vrotriclce of brain, 
840 

ownership of plate. 963 
pin- holes in. 816 
prints from. 776 
professional secrecy of, 810 
property of radiologist. 963 
records. 835 

stereoscope, for examining. 

772. 773 
storage of, 835 
Radiography, 775 
anteroposterior, cardiovascu- 

«.'S<S!W ,h> “ 921 

with plate in front. 921 

4M 

of ethmoid cells, 895. 904. 
905. 906 

of frontal sinus. 892 
of maxillary sinus, 891 
of neck. 909 
of spheuoid retie, 908 
of thigh, 974 
apparatus for. 760 
application of Tousey method 
of measuring for safety, 
1058 

bifocal lube for. Tottery's, 741 
blurring in. 778 

diaphragms for, 779 
bums during. 768 
by radium rays. 1145 
compression band in. 956 
diaphragm in. 779 
current strength for. 783 
definition in. edema of tiaaum 
and. 757 

density of part and. 795 
dental, 857. See also Dental 

development of pirtunw, 813 
diaphragm* in. <80 
diffused radiation in. 777 
direct. <>( cranium, 837 
distance from plate In. 776, 
782 

elect nr- light current for, 717 
eadodiascope in. 742, 743 


Radiography, exposure In. 7<17. 

Schrinbcrg's table, 814 
factors tn. 770 
films for, 765 

sensitiveness. 705 
hnlntmn in. 766 
in acromegaly, 1004 
in adhesions after appendi¬ 
citis, 9-19 
in anacidity, 949 
in anatomy, 1026 
in arthritis gonorrhea], 1016 
hypertrophic. 1015 
rheumatoid. 1013-1015 
syphilitic. 1010. 1014 
in articular gout, 1014 
rheumatism, 1014 
in bone disease*. 1003 
tumors. 1003 
in bow-logs, 1012. 1013 
in brain tumor*. 839 
in bronchiectasis, 034 
in bunting fracture of skull, 
838 

in cancellous gumma of bone, 
1008 

in Clmrcot's joint. 1016 
in congenital dislocation of 
hip. 972 

in depressed skull fracture. 
8X8 

in desmoid gastric test, 948 
in dislocation of hip, con¬ 
genital . 972 

in cmpvema of antrum, SS9, 
903. 904. 906 
of ethmoid cells, 906 
in esophageal stricture. 914 
in facial neuralgia, diagnostic 
value, 888 

in foreign bodies. 810 
in ciliary body. 851 
in crnninl cavity, 839 
in head, 839, 810 , 841 
in orbit, 8-13 

in fracture of neck of femur, 
ununitrd. 973 
of skull. 837. .839 
in gastroptoai*. 949. 950 
in gestation. 1029 
in gonorrheal arthritis, 1016 
in gout, 1014 

rheumatoid. 1014, 1015 
in hematoma of scalp, 839 
in hemorrhagic nephritis. 965 
in hernia cerebri, 839 
in hip-joint dislocation, con¬ 
genital. 972 

in hour-glass stomach. 949 
in hydnmephroeia, 964 
in hyperacidity. 948 
in hvpertropbic arthritis. 
1015 

in hypo-aridity, 919 
in injected arteries. 1020- 
1026 

in intestinal obrtraction, 941 
in joint disease. 1003 
rheumatism, 1013 
tumors. 1003 

in lateral curvature of spine. 
936 

in mvcloid gumma of brine, 
1008 

in ofrn»i» of lame. 1005 
in nephritis, hemorrhagic. 965 
in neuralgia, facial, diagram 
tie value, 8S8 
in osteo-arthrilis. 1015 
in osteomyelitis. 1005 
in perforation of eyeball. 890 
in perinephritis. 965 
in periosteal gumma.*10(l8 
in periostitis. 1006 
in pneumatic sinuses of face, 
diagnostic value. 890 
in pneumonia. 933 


Radiography in postmortems. 
Hull 

in Pott's disease. 035 
fracture id fibula. V7H 
in pregnancy, 960. 1029. 1030 

■vrs-x.'.'iS'ar 

nitty fuhereu/osis. 
in rachitis, lot 1 
in renal tubcreulo i*. '165 
tn rheumatic gout. 1014, 1015 
in rheumatism, nrticular. 1014 
. «< joints, 101.3 

“* ,„V- ,Tmlwi<i arthritis. 1013. 
1015 

in nekets, 101.3 
in aeolioM*. 936 
in skull fractures, 837, 839 
™ brio* v ‘’ nU “* syphilitica, 

in spondylitis deformans, 936 
in stricture of esophagu-, 914 
tn suppuration of antrum. 
880. 903, 904. 906 
of ethmoid retl*. 906 
in syphilis of bones. 1008 
in animals. 1012 
in syphilitic arthritis. 1010. 
1011 

in tabetic joint, 1016 
in talipes equinu*. »<t 
in tuberculosis of bone*. 1018 
of carpus. 1018 
of elbow, 1026 
of fool bone*. 1026 
of joints, 1018 
of kidney, 965 
of knee, 1018 
of metacarpus, 10IS 
in tumors of bones. 1003 
of brain. 839 
of joints. 1003 
induction-coils for. 717 
influence of tissue* in, 782 
injurv to apparatus during. 
789 

instantaneous films for, 767 
of cheat, 910 

inverse discharge in, suppres¬ 
sion, 809 

lateral, of chert. 922. 924 
of Colics’ fracture. 992 
of ethmoid cells. 906. 907 
of frontal nnus. 890 
of metacarpus. Tousey’s 
technic. 999 
of neck. 909 

of sphenoid cells. 90S, 909 
of thigh. 974 

marginal, of cranium. $37 
metal marker in. S10 
oblique, of chest. 922. 924 
of heart, topography. 922 
of abdomen. 769. 937 

compression band in, M 
of abscewi. hepatic. 940 
of lung. 928 
retropharyngeal. 915 . 
of aecesHory pneumatic sinus, 
900 

of aeetabuhitn fracture. 971 
of albuminoids in stomach, 

Q|g 

of aneurysm of aorta, 920. 
925 

of innominate artery, iw 
of ankle. 981 . 

of ankylosis of lower jaw, 888 
of anterior superior spine of 
dttiiu in muscular fracture. 
972 

of antrum. 900. See also 
dnwurn. rWfotfeapAjr »/. 
of aorta. 924 

of aortic aneurysm. 9-0. • 

of aiiex of hmgs m tubcecu- 
Ionia, 03(1 
of apprmltt. 046 
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Rsduwrarhv of articulations of 
|<£rJ iaw. *». W7. W 
of stla* dislocation. 910. *11 
of bilian- calculi. 937. bee 
also R\hnry calculi 
of bladder. 957 
of Mood-vea*cl» of chest. 922. 
92* 

of boncw after castration. 1005 
of l*ow-leg». 97tl 
of brain, ntr in ventricles of. 
$40 

of bronchi. 921 
calcareous. 988 
of bronchopneumonia, 9Jf 
of calcareous bronchial eland*. 

*38 

of nkulu*. biliary, 937. Seo 
aI*o Hiltary calculi. 
nrcMtalic. 976 
renal. 901. See al*o Uri¬ 
nary calculi. 
ureteral. 957. 938 
urinary. 954. See »Lm> Uri¬ 
nary calculi. 
vesical, 959, 9M 
of caliu* after fracture. 1002 
of cancer of bone. 1004 
of neck, 915 

of carbohvdratw in *tomach. 
94S 

of cardiac area. 920 
of cardiovascular tuur. 921 
of carpus. 992 
of cecum, 917 
of cervical fracture. 911 
rih*. 909 

of cheat, 919. See also Ch**i. 

radiography of. 
of chronic constipation, 947 
of clavicle*. 921, 022 
of coccyjccal dislocation. 588 
fracture. WiS 

of Cotas’ fracture. 991. 998 
technic. 992 
of colon. 946 

chance* in position found 
by. 946 

normal pasaage of food 
found bv. 946 

of condyle of lower jaw. 886 
ol costal ancle, 920 
of cranium, 837 
of cyst* in bone. 1004 
of dermoid oat. 900 
of diaphragm. 920 
of dilatation of esophagus, 
spindle-shaped. 914 
of uuJoent inn of atlas,910,911 
of coccyx. 968 
of elbow. 1000 
of hand. 1001 
of hip. 969 
of lower jaw. 887 
of patella, 976 
of radius. 10(10 
of ahoulder. 1000 
congenital, 993 
of diverticula of esophagus, 
914 

of dorsal vertebra. 920 
of dry pleurisy. 934 
of duodenum, 945 
of ear, 851 

Un*c'> method, 851 

Stewart’s mrthod. 851 
of elbow, 989 

dislocation, 10tX> 
exposure for, 767 
of empyema ol lung, 932 

U,urv • 

of ewxphagcal dilatation, epin- 
alrsWml, 914 
divertirufa, 914 
•Invaii, 914 
ul with tube be- 


lladiofraphy of ethmoid cell*. | 
OtH.906. 8ee also KrAmmd 
criU. 

of niutmn of hone, loot 
of extra-uterine prrgnnncy. 
nm» 

of extremitie*. brormd pat>er 
for, 765 

expoaiirm for, 767 
lower, 9tl9 
upper, '.187 

ol eye after injury from for¬ 
eign body. 850 
of eyeball perforation, 850 
of fata in atomach, 948 
of feet, broinid pajs-r (or, 765 
exposure for. 767 
of femur, nerk of. 869 
of frtus in utero, 969 
of fibula. 976. Sec also Fibula. 
of 6inter*. 992 
of fish. 1020. 1026 
of flat-foot. 981 
of food passing through slont- 
ach, 947 
of foot. 981 

flunmscopic examination 
danjrerous in. 980 
of forearm. 990 
of foreign bodies in esopha¬ 
gus. 911. 912 
in eye. 843 
in mlntlinrs, 947 
in limit. 931 
in neck, 911 
in pelvic organs, 968 
in stomach. 947 
of fracture. Colic*’. 991, 998 
technic. 992 
green-stick. 997 
of acetabulum. 971 
of anterior superior spine 
of ilium. 972 
of carpus. 997 
of cervical vertebra. 911 
of clavicle. 997 
of coccyx. 968 
of fibula. 976. 977. 978 
of fingers, IOOO_ 
of humerus. 997 
of inferior maxilla. 869 
of lower jaw. 886 
of metacarpus. 008 
of nw-tutarsal bonis-. 9S6 
of neck of femur. 969 
of odontoid process*. 911 
of patella, 976 
of phalanges of hand. 1000 
of phalanx of toe. 986 
of radius. 997 
of scaphoid bone, ununited, 
91*8 

of scapula, 997 
of surgical neck of humerus, 
997 

ol tarsnl bones. 984. M6 
of tibia, 976. 977. 978 
of ulna. 997 
of wrist. 90S 

united, appearances, 1002 
of fracturc-dialncnlion of el¬ 
bow. 1001 

of frontal sinus. 890. See also 
Pronlnl sinus, radiography 

of. 

of gall-stones. 937. Sec also 
Biliary calculi. 
of genu valgum, 976 
of grrat thoracic vessel*, topo- 
graphie. 922 
vessels. 922. 024 
of greea-stiek fracture of 
radius, 997 

of gumma of lions 1008 
of hallux valgus. 981-984 
of hand, 990. 992 

biomul paper for, 765 
details of soft parts. 1002 


Radiography of hand, r ipsi irs 

for, 767 

showing akin mark inn, 

1002 

of head. 769. K37 
exposure for. 767 
of heart in motion, 810 
normal, appearance. 924 
Oblique, topography. 922 
# transposition. 926 

of bqmlir abec-,, '*40 
of hip-joint, 969. ji„. 
Wip-joial 

of hour-glnaa atomach, 949 
of humerus. 989 
of ilcurn, 945 
of infant st.imarh, 918 
of inferior maxillaiy, 880 
of intcsunal adhr-ii,- 945 
nunuiibcnt position in. 

of intestine*. 940. See also 
Intcdinn. 

of intnithorarir tumors, 929 
of jejunum, 91.7 
of kidney. 954 
rwults. 961 
of knee. 974 

exposure for. 767 
of knee-rap, 975. See also 
Patella. 

of knock-knee, 976 
of laryngeal lesion*. 915 
of leg. 976 

of lower extremities. 969 
jnw. position of tube in. 862 
of lumbar vertebra-, 969 
of lungs, 919, 921. See also 
Lungs. 

of lymphatic gland*, pul¬ 
monary. 927 
of mastoui cell*. 83! 
of mnxiUjc. 869. 886 
of maxillary ainu*. antero- 
imsterior. 891 
superior, 900 See abn 
.dnrruat radiography. 
of mediastinal tumors. 929 
of metacarpal bones. 992 
TouBcy'" method. 999 
fracture. 998 
of metatarsal bone*. 9S1 
fracture. 986 

of mouth endodiaaeope foe. 
742 

of ntiMiI septum. 909 
of neck. 909 See abo Aef*. 
radingruphy of. 
of femur, 909 
of obstruction of colon. 946 
ol odontoid fracture, 911 ___ 
of parnlvsieof diaphragm, !* 2 P 
of patella. 975. See also 
Patella. 

of jirarlH in oyster*. 1028 
of pelvia. 937 

exposure for. 707 
of phalanges of foot. 981. 986 
of hand. 993 
of phlcboliths. 960 
of pin in larynx, 913 
of pituitary tumor*. $5. 
of pleural adhesions. 93. 
rflii-ion. 929. 932 
thickening. 929. 932 

ol pleurisy, dry. 934 _ 

of pneumatic sinus, »rce*»orj. 

topograpliic value. 9* 
of pneumothorax. 932 
of pregnant eat. !»• . 
of prostnlic calculi. 99. . 

of pulmonary lymph 1 * 
gland*, 92. . 

tuberculosis. 990. fee ate’ 
Pulmonary Mktecufco** 

of pyopneumothorax. W- 

of radius. V9t> 
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Rwlhicnptir of ramu• of lower 
jaar. SKI 

of rrnal calculi, U.Vl. See also 
I’n aitr» nJnali. 

of retropharyngeal abscess, 

915 

of nhs Ml 
cervical. 909 

of mlaij- dislocation of atlas, 
910 

of Minim* of bone. lOOt 
of scaphoid fracture, un- 
utuii'il, 998 

of seminal vesicle*. 968 
of septum nasi, 909 
of shoulder. 5»7 
dislocation. 1000 
congenital, WO 
ripoaure for. 767 
of sphenoid cell*. 908 
of riptnnl canal, 930 
of K>indle-*hnped esophageal 
dilatation. 914 

of urn tar. 920. 922, 935. Sm 
also Spinal column. 
of stenosis of esophugue, 913, 
914 

of sternum. 921 
of stomach. 940. See also 
Stomach 

of superior maxillary tin us, 
900. Seeal»o Anfrtuii. radi¬ 
ography of. 

of supernumerary bone*. 995 
of symphysis pubis. 96S 
of tarsal fracture. 985. 986 
of tarsus. 984 

of ter ill, 857. See also Den¬ 
tal radioffrapAy. 
of thick objects. 781. 782 
of thigh, 973 

of thoracic aneurysms, 925 
of tibia. 976. See also Tibia. 
of toes, 9S1. 9S6 
of trachea, 915.920 
of trunk, brumid paper for, 
765 

of tuberculosis of hip. 970. 
See al~o Hip-jomt. tuber- 
culont of. 

pulmonary. 920. See also 
Fulmonary tubercvlotit. 
of tumors, intrathoracic, 929 
of lung. 929 
of neck. 915 
of pituitary body. 852 
of turbinated bones. 909 
of typhoid spine, 938 
of ulna. 990 

of unerupted teeth. 858, 889 
of upper extremity, 987 
of ureter, 957 

of ureteral calculi. 957. 958 
of urinary calculi. 951. Sec 
thu Urinary calculi. 
of veutridm of brain, air in. 
840 

of vertebral, lumbar, twill 
of vesical calculi, 959. 965 
of vocal cords. 915 
of wnst. 990 
fracture. 998 
ortlir.sliagmphir. 918 
overexposure in. 768 
ownership of plate, 963 
oxygen injections into joints 
before, 975 
paper for. 765 

penetration of ray and, 784. 
794 

plastic. 827 
plates for, 765 
backing for, 809 
sensitiveness. 765 
position of tulm in, 765 
precautions in developing, 
828 

rapid. 717, 769 


Radiography, rapid, with par¬ 
allel VVrhnelt interrupters, 
717 

records, 835 

regulation of tubes for, 682 
renal, 951 

Tuusey’a cellular dia¬ 
phragm dangerous in, 
957 

with compression band, 950 
resistance in tube for, 783 
rheostat for. 706 
Sehotiberg's compression dia¬ 
phragm in. 779. 780 
secondary ray* in. 778 

diaphragm for, 779, 780 
of u-jok-s and, 778 
»ingle-foeus tube for. 740 
static machine for. 691 
stereoscopic. 771 

in congenital dislocation of 
hip. 972 

in dental work. 882 
of antrum. 908 
of ethmoid cells. 90S 
of foreign bodies in cranium, 
S41 

in neck. 911 

of frontal riitli*. 898, 908 
of lower jaw. SS6. 8S7 
of pneumatic anuses, 90S 
of urinary calculi. 959 
strength of current for, 783 
technic, 775 

of ureteral catheterization 
in. 960 

thickness of part and, 795 
to determine death. 810 
Totwcy's bifocal tube for. 741 
ni ogle-focus tube for. 740 
tubes for, 740, 742 
ureteral catheter in. 959. 960 
use of duodenal tube in. 952 
vacuum in tube and. 783. 
7X9 

ventricles of brain in. S39 
with high tubes. 7S5, 794 
with low tube*. 785. 794 
with single flash, 809 
Impulse, 710 
x-ray tube for. 725 

Touaev's single-focus. 
710 

Radiology, determination of 
anatomic age by. 1027 
Radiometers for’ x-ray work. 
1050. 1051 

Sabouraud and Noirtf's, 1056. 
1073 

Schwarts’*. 1054 
Touaev’s, in frontal sinus 
fluoroscopy, 8161 
Walter'* 792 

Rail mrn etne tint*. Hordlers, 
1054 

Rndtophotometrie method of 
measuring x-my linungv. 1054 
Rndioquanutometer. 1061 
Radiusclcruinrtcr. 1061 

for measuring penetration of 
x-ray. 792 

Radiotherapy. 1151, 1157 
eododiaocopc for. 742 
ventnl tubes in, 749 
Radium. 1128 

amount ri-puml for treat¬ 
ment in an emanatorium, 
1150 

applications of powerful spect- 
[iien*. 1162 

applicator*. 1152 

author's, analysis of radi¬ 
ation from. 1 130 
as generator of x-ray. 715 
baths. IIV. 
bromid, 1128 

carbonate. 1128 
rhloriil. 1128 


Radium, comparative measursw 
laents of radio-ao 
tlvlty. 1135 

«8"ima rays. 

1 1 ili» 

cost of. 1 137 

decomposition of fatty acids 
by, 1144 

of lecithin by, 1144 
discovery <4. 11251 
disinfection of, 1132 
dunking snier for gout 1c d 
rheumatism, II.V 4 
duration of application*. 1153 
effect* of tciu[icraturr. 1139 
on plnnu. 1147 
on toxins, 1148 
rlrclrir charge of. 1129 
phenomena of. 1141 
electroscope to test. 1133 
emanation from. 1139 
apparatus for. 11 39 
atomic theory of. 1140 
dosage, 11 .Vi 
in air near earth. 1140 
effect on bacteria In culture. 

1118 

OB btood-prcMurc, 1149 
inhalation. 1156 
nature, 1140 
quantity of, 1140 
sodium moaouratc decom¬ 
posed by. 1144 
tube* for. 1156 
uric acid decomposed by. 
1144 

variations in. 1138 
volume, 1110 
externally, dotage. 1154 
glass tube* for. 1153 
helium from. 1140 
in Atlantic Ocean. 1141 
in earth, 50. 1132 
in pitch blende. 1138 
in solution. 1139. 1141 
apparatus for. 1139 
induced radio-activity front. 
1141 

influence of thicken* of layer 
of. 1143 

internally, dosage, 11.V4 
loiuzation by, 1133 
measurement by Sabouraud 
and Xoir* pastille* of ba¬ 
rium platincieyanid. 1137 
mrtallie, produced by distil¬ 
lation. 1129 
ointment. 1154 
origin of. 1137 

produced from earnotite. 1138 
production of helium by. 1141 
properties of. 1129 
puncture for carcinoma. 
imiic. effective emanation 
from. 1141 
radiation from. 1130 
pigmentation by. 1150 
radio-activity of. 1128 
ray*. absorption of. I Isx 
by skin. 1150 
alpha. 1131. 1132 
ii|if»aratu* for. 1151 
application. 1146 
bactericidal effects. 1147 
beneficial effect*. 11*8. 
1149 

beta. 11*. 1131 
rhemic effects. 1 14* 
deeninpaution of sodium 
iodid by. 1144 
dermatitis from. 11*6 

7®“'W K 
^■s.f.Tcrs. 

•in animal*. 11*9 
on development. 1181 
us eye. 1150 
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ltadium mjV ••«?*'' «*• " n 
growth. IIM 

mV'im .... 

on BrtrtvOnpMUM"*. 1,4 ‘ 
onrrl.no. 1150 ..... 

erythema from. 1146- *»•» 
exposure of nornud saline 
solution to, 118*. 1164 
nimuA, 113ft, 11111 
C U*» tube* for applying. 

1153 , . 

import id. chemic change 
mured by. 1144 
is kw, 1 loS 
in alopecia. 115* 
in arthritis, lloS 
in birth-mark*. I loS 
in mnrvr. 115# 
of breast. 1162 
of jaw, 1161 

in carcinoma of face. 116. 
in conjunctivitis. 116* 
in du*-r urinated camnoou 
of breast awl axilla. 1160 
tn crrciua. 1154. H5S 
in endothelioma. 1159, 1160 
in epilepsy. IIM 
in epithelioma. 1159 
of parotid region, 1162 
in epithebomatou* nicer of 
nose. 1162 

in exuphthalmic goiter. 
1164 

in eye disrnee*. 1163 
■n facial neuralgia, 1164 
in fibromyoma of uterus. 
109? 

in follicuhtia. 1163 
in fungating epithelioma. 
1162 

in hrtpra sorter. 1 154 
in hydrophobia. 1150 
in hypcnrichom*. 115$ 
in impetigo, 1158 
in keloid. 115$ 
in Iwbrn pUmis. 1154 
ruber, 1158 

in locomotor ataxia, 116-1 
in lupin, 1137. 115S 
in malignant ctineanc, 1159 
in nervous disease*. 1 1<>4 
in neuralgia. 1134 
facial. 1104 
in navi. 1158 
in papilloma. 1162 
in prurigo, 1158 
in pruritus vulva, 417 
in paoriaai*. 1158 
in rodent ulcer. 1159 
in sarcoma. 115‘.» 

In senile warts. 1162 
in skin rawer. 1150 
diseases. 1158 
in small rjiithriinmn. 1162 
in synwse. 1158 
in trachoma. 1150. 1163 
in tngetriinal neuralgia. 

461. 488. 1165 
in urethral rliscases. 1154 
in ut-nnr diseases, 1155 
in verruca. 408, 115s 
in wstis. 408. 1158 
s-ray. 1042 

loo* applications. 1146 
luminous effect*. 1143 
normal saline solution ca¬ 
nard to. 1157. 11(13 
pathologic elTeets. 1151 
physiologic effects. 1 145 
PTOU»-Uo<i dda {rotn 

11 iM 

radiography by. 1145 

lessstancr of se>«,mm call 
sod. 1144 
rhiaitis from. 1146 
aaemidary, IH2 

*xiru»o by 


INDKX 

Radium rap skin change, from. 

solution rsposed 10 .. ex¬ 
periment* with. M fi * 
strong application. 11 

theory of. IH.i ... 

trra true lit hv. 1131. 11*< 
ulcer from. 1 MO 
weak applications. 

salt* .ntravenou. injertKin 

of solution of. Mo» . ., 
standard. international, 
substitute* for, 1161 
sulphate. 1128 

for intrnvrnuua or suneu- 
tnnrous use, 1128 
tenting by photographic eflect. 
1,35 

theories, 1132 
tulie of. opening, 1 Ml 
Kadium-brorinjt *' ,r * 

RMfloaKaitKi celJuloin or*- 
dir*. 1163 
rod. 1133 
doth, 1153 
Rndiumgraphs. 1143 
Radium-varnish. 1152 
Radius, disloeatlon of. radiog¬ 
raphy of, 1000 
fluoroscopy of. !i87. 997 
fracture of, fluoroscopy in, 
997 

green-stick. radiography of. 
997 

radiography of. 997 
radiography of, 990. 997. 1000 
Rain torpedo, etatie electricity’ 
in. 50 

Rain, static electricity from. 50 
Ramus of lowrr jaw, radiog¬ 
raphy of. 886 

Rapid radiography. 717. 769 
Rayleigh (Lord). Sec 77iomj»n. 
Raynaud'* disease, autocon- 
dennation for, 563 
four-cell bath for. 432 
galvanic current in. 419 
tnphasr rell-baths in. 435 
Rays, calorific, isolation by* 
quarts lenses. 643 
magnetic. 628 
luagnetornthodie. 628 
Reactance from self-induction. 
130. 131 

Reaction, antagonistic. 385 
myotonic. 384 
of compression. 384 
of di-generation, 3S3. 385,466 
development, 447 
examination for, 384 
ittjatalymsof facial nerve, 

interpretation. 383 
longitudinal reaction in. 
41 rt 

ol fatigue. 38-1 

Rctuak and DouJiicra, 3 S 3 

Rirh*y 384 

Recharging storage-baiters. 93 
Rectal electrode. 374 
DouinrrV 555 
vacuum. 590 

Rectifier, double eurrenl. mer- 
eury voiwr vacuum tube, 
as, 51, 

nb-rtrolytic. 98 

aluminum eell. 699 
ror alternating current. Wi 
• ,Ot n0 T^y^ tnierrupter. 

tnT C«fTPfll«, OS 

ittwUuip, 08 
iDrfvtiry lire, Vr\ 

,rmll ^‘ ,f nirr a*, 98 


Rectum, rawer of, high./.. 

qttrary enrr.nl («, r. , 
water-jack* i tub* for ' 7 , . 
dfaMuuw* of. h..h f, 
rurrent for, V*l, ytr\ 
fistula of, high-fir.)-|. n ~. 
rent lor, .VM 

foreign 1 -el.e. lB , radirnrr. t . t 

Of. 

pnits|>*e «f, hlgh-frvowne 
eurrmt for, Mrj 
•trieture of. high-free, 
rurrent for, 393 
tuberculosis of high-frs. 

quenry current for, ,V,» 
ulcer .d. high-frequen, v fit. 
rent for, 593 

Rectos muscle of frog. .um,,;,. 

turn of, 319 

Red light for eeserna, 663 
for erysipelas. 063 
for freckles. 663 
for mewale*. 663 
fair noma, 663 
for rosacea N-luahirira 
663 

for scarlet fever. 663 
for small-pox. 663 
for sunhurn. 663 
penetrating power of. 0€5 
treatment. 663 

Kedard's blue-light anesthesia 
663 

Reels for conductir.g cords. 7 l_ 
Reflector for incandescent liur.p. 

637 

soa-focusing. 639 
Keflex cardiac stimulation mod¬ 
ified by* poisons. 348 
elongation of munele. 343 
patellar, electric current after 
late appearance of. 343 
stimulation by electricity. 342 
negative variation from. 
343 

vasodilatation from stimula¬ 
tion of aciatir nerve, 346 
Refractory period of musculxr 
contraction. 325. See abo 
Mutcuhtr een/rocfion. Infra/ 
period of. 

RegaudV electric therniost.ir 

162 

Regulator, inductance. 521 _ 
to raise vacuum in tubes. . Sa 
Relaxation of muscle* in stimu¬ 
lation of nerve* of animal*. 
343 

Rcmak and Doumrr's reaction 

385 

Remanent magnetic ns, Ub 
Rniieip high-frequency gi-orrs- 

tor. 536 . . 

Renal calculi. radiography ol. 
954 . See also lri*ar> 
Mlnili. 

pain, electricity for, 49. 
radiography. 954 

use of fluonxwope dang».- 
oin in. 957 

Resinous electricity. 18 
Rrnislanee box. 230 

student's. 229, 230 
C. G. 8. unit of. 214 
colls. 230 

filling bobbin to. 2 IS 

for Gaide's transformer. <- v - 

721 

frictional. 217 . . 

in conducting path at vo l» 1 
cell, 76 . , 

in galvanometer awl souni. 

179. ISO . 

in tube for radiography- *• 
ia vxsltaic eell, 78 
inductive, 49. 55 
iaflueare «n eo»tr*c»i»«. 
inaulatkm. lasting of. 20 * 
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Kiwtowirr. internal. of storage. 
bnttccy, l <13. HKl. 231 

tcnr.h° **'| C 2*1* J 03 - 1 "' i - - «« 
«9 W *‘ ,bl 
liquid, 170 

polarisation t«f. 170 

•Pwifir, 169 

mrjwiirrmf.nl, 105. 196, 226, 
of measuring voltage, 

1S9 

of body. 174, 369. 378 
aiva Of electrodes and. 379 
fflwl ..1 rloctnolj, <.» on. 207 
of circuits 178 
law of 178 

of coil, determining. 21 H 
of galvanometer*. 160. joi 
testing. 230 

of German-silver wire. 230 
of riim insulators. 222 
of rutta-perrha insulator*. 
222 

of metal wire*, 217 
of muscle u> rupture during 
contraction. 329 
of porcelain insulator*. 222 
of urine. 38s 
of voltaic cell, 82, S 9 
of water. 226 
ohmic, .38. 82 

electricity lost by. 211 
telephone for measuring. 16tJ 
temperature and. 218 
tatting of. by ample substi¬ 
tution. 226 
unit, of 214, 217 
Resistances. 192 
standard. 1.89 
variation of. 198 
Resonator, bipolar. OFarrrl 
and Lehatllv'e, 834 
flat spiral. 529 
hand. 536 

Ou<Ju». 132. 521, 528 See 
also OiuUn rttoaator. 
Rochefort. 535 

Respiration, arrmt of. by con¬ 
denser discharge, 364 
effects of high-tension cur¬ 
rents on. 291 

° f current* on, 

of stimulation of cervical 
sympathetic. 343 
P*rm]yus from alternating 
current. 365 

MO .^ 1 ^ 00 CUrrri,t - 

in.Tu'*' «l»athenny 

R«*«. current of, 266 
Kestrainer. 829 

R * Un *- 1 ,^» et of radium on. 
of ultraviolet ray on. 660 
'™ y ? n ' ,03 ®- 1037 

Reversible electrolytic o-lU, 247 

‘taynauU^mpoUnaabh. dl 7 

Rbensta:, 197. 7<J5 

SJ^7S> m,W *~ i0n - 187 ' ,aS 

< requsacy current. 

f" radiography. 706 
for radiotherapy. 706 

for 12-inch iar(ucti,in,,n 70 ri 
for x-ray work. 7911 
graphite. 197. Ids 
gridiron. 706 

incandescent linn on. 196 
liquid. 197. 198 


Rheostat, principle of, 197 
ribbon. 197. 196 
Tousry's, for 12 inch indue- 
tion-ooil. 7tia 
wire, 197. 108 

with mercury turbine inter- 
rupter, 703 

Rheotome. rhythmic. aiitn- 
matic, 474 

Rheumatism, articular Hec- 
ir> •mechanotherapy in, 

nujiography in. 1013. 1014 
blue-light baths for, 064 
clrctnc-light baths for. 068 
four-cell bath for, 431 
galvanic current for, 116 
gonorrheal, galvanic current 
for, 414 

' rl * vc P»statc for. 

high-frequency current for. 
555. 579 

Tousey's technic, 580 
urine in. 580 
massage in. 5S2 
Miercup- vapor light for. tjft« 
muscular, incandescent light 
for. 638 

salicylic cataphoro*. for. 

^ityn ^ r ' n * l,n ** w *tar for, 

aaJonhcn for. 581 
friphase cell-baths for. 435 
tubercular, r-ray for. 1081 
x-rav for. 580. 582. 1081. 1082 
Rheumatoid arthritis, ehlorin 
iontophoresis in. 401 
diathermy for. 70 
faradic current for, 416 
radiography in. 1013, 1015 
gout^ radiography in, 1013, 

Rhinitis from radium rsvs, 1146 
Khmosclemma. r-rav ih. 1072 
Rhythmic etmdeiacr discharge*. 

faradic current in ocular par¬ 
alyse. 456 1 

pole-changrr. 470 
rheostat. 470, 471 
rheutocne. automatic. 474 
Ribbon interrupter. 133 
rheostat. 197, 198 
Ribout and Marie's table for 
radiography. 771 
^cervical, radiography of. 

radiography of. 921 
Rich a form u la. 446 
reaction. 385 

Rickets, radiography in. 1013 

Rlfdcr s o^thoradiography of 

neart« »•?< 

Ri ** ' l ^9tt Cai,r * Strode* for. 
high-frequency current for. 

tadiogrsphy in. 870 
To “fjy'« r*ray tube for. 

Olid 

D ^f* y fOC ‘ 5M 

^Stof^ior' 1, ™* netic 

Ring dynamo. Gramme's. 118 
polyphase currents by. 

trans/armer. eluted magnet, 

156. 157 

to rrdurif trulirv-rar 
rurrrnt. 211 

lUftfmonii roppe mtopho rrmm 
for. 30A 

°* JJIyJP' flowers of sulphur ia. 
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... , r *y in. 1075 

* 

monolith condemn, oat 

"“‘“ifK'!*»"'■»» 

Roller electrodes, 375 
bipolar faradic. 377 

R,.J nU,tlpoU r f » r »dic. 377 
Romeatu and Otahn technie 
,>, r lo “« application,, 543 
Kbntgen pap,-,. 766. 935 
radiognipW 764 

KontfcaoiJienp,. lo-tg 

alumtmjn. filter for infi¬ 
ll. 1107. n<* 

I,M c 5 ' 1052 See also 
. D»*<J|?c of r-roy. 
infection from. 55 
instantaneous, 725 
tachnic. 1051 

“«*od of dosage. 

voltage for. 729 
ROntgcri-ray. 62S. lifts 
ab-orption c»f. 671 
by air, 669 

Adams' the rummetric meas¬ 
urement of. 689. 690 
after nerve resection for tic 
douloureux. 1085 
alternating current trans¬ 
former for, 157-159 
-B-l of - Ior treatment. 

amperemeter for. 798 
and discharge ray*. 690 
anemia from, in Irtikenaia, 

anti cathode of. disconnection. 
732 

apparatus, injury to. in mdi- 
ography. 769 
lntcrrupterlcKs 722 
Knv-8chccrer intemrpter- 
lese, 722 

office. Touscy's, 707 

portable. 707 

Tesla’s high-frequency 
type. 709 
Scrh-y, 545 
Tousey's. 700 
apron* proof against. 762 
bactericidal value. 1048 
baldness from. 1033. 1036 
beaker interrupter for, 696. 

099 

Benoist's nuliochromotneter 
for. 7S9. 791. 792 

for measuring quality of. 

682 

Bergonid"a actinometer to 
measure intensity of. 1054 
bisulphate of qtimiti with. 

1134 

bronsing from, 1029 
burns. 1040. See a bo Jfon.*- 
pcn-ctiy <trrmatilii 
Caldwell interrupter for. 696. 

61W 

interrupt K*n* ol, 800 
with aluminum cell. Stt? 
cancer from. 082. 1044 
cathode ray and. 028 
changes in form of stomach 
found by. 1*4.1 

characteristic humugeneou*. 

673 
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RMiir*-n<', rt»wwri»llf. 
grorfuced h> ItMvkr metals, 

(a awtiftl) of stomach found 
b) . 

Ownwnnrau • transformer 
for. 721 

ebrtmr rfrcU of. I02S 

mil 142. 706. 707 

choke. 12H. 129 
effect# of working near. 303 
for Kinti-fmiumo current. 
523 

Piffard mfptj'tubr with. 
681 

seU-mductico tn primary 
of. 137. 128 

tube* excited by. opera¬ 
tion. 675 
winding of. 140 
conducting ivmK 712 
reels for. 712 

constitutional effect*. 1033 
conversion into hewt, 689 
mqiusaiUr theory of, 670 
cumulative effect. 1020. 1041 
curative value of. 1048 
cure in cancer of lip. 1106 
current, voltage of. measur¬ 
ing. 707. 713 
danger in use of. 759 
to bands from, 682 
dangerous in production of 
sterility. 1124 
death from. 1044 
degree of vacuum for treat¬ 
ment. 1050 
density and. 669. 070 
dermatitis. 1040 

alununum screen to pre¬ 
vent. 758 
chronic. 1041 

condenser theory of. 1107. 
1108 

degree* of. 1041 
from radiography, 70S 
fulguration for. 542 
in leukemia. 1095 
bather screen to prevent, 
758 

mild. 1041 
of hands. 1041 
of operators, lot 1 
prevention, 758. 1043 
■cvere. 1041 

timfoil screen to prevent, 

ultraviolet ray for. 665 
magnauB of gastric ulcer. 944 
of ulcer and cancer of «tum- 
*fb. differential. 944 

dmusejn by secondary rav*. 
D<(J 

diomsc electric liquids. 674 

gases. 674 

direct application. 1107. 1106 
of greatest intensity 

discovery. 888 

dcaage. 682, 1045, 1046. 

•048, 1052. See also Onwf, 
<9 t-ray 

5*2S£f .^“errupter for. 803 
dynamo f.*r, 119 
effects of single severe snob- 
cation. 1034 
on blood, lop) 
in vitro. 1040 
on brain. 1099 
on color-blind. 1028 
on cornea. 1037 
on crystalline Iras, IU37 
on emtiryo, 1029. Hl.il 
on erythrocytes, 1040 
on eye HUM 

OO ' yrlssl.rs. 1037 

on fetus 1039. 1031 
°n growing .. |U. 1029 


ROntgen-ray, rffms of, on hair 
I0W. 1036 
on hemoglobin. IOHI 
on intestine*. 10341 
on Iris. HOT 
on kidney, ia.30 
on leukocytes. HM0 
on liver. 10itX 
cm lymphatics. JOSS 
on marrow. 1034.1035.1040 
on metabolism. 1033 
on microorganisms, 1031 
on nervous system. 1038 
on optic nerve. 1037 
on ovarir*. 1031, 1032 
on retina. t037 
on skin. 1039 

on suprarenal capsule. 1089 
on spennatoson. 1082 
outside body. 1033 
on spleen. 1034. 1035. 1040 
on testicles, 1031. 1032 
on tubercle bacillus, 1078 
electrolytic anion of. in pro¬ 
duction of erythema, 

1042 

interrupters for. 696. 697 
mercury, care of. 703 
dip. 699 
jet. 700 
turbine. 701 
principle for. 696 
rectifiers for, 699 
Ropiquet's. 701 
Wehnelt. 698, 699 
elect mmagnctic interrupters 
for. 805 

electrometer far measuring. 
713 

elertruatatic voltmeter for 
mrasuring. 713 
energy of. 689 

cosin injections before ex¬ 
posure, 1127 

erythema from. 1029. 1034 
electrolytic action of ray 
and, 1042 
csculin with, 1125 
examinations, unfluctuating 
current generator in. 

1043 

prreautious in, 1043 
protection of operator in. 

1044 

extra. 751. See also Second¬ 
ary my. 

film*. 765 

filter. 682 

findings in gastric carcinoma, 

944 

in gaatroptosiis 942 
flunrmcence with. 1124 
fluorescent medicines with. 

1 124. See also Ftww*Mctni 
aennsfi. 

fluorometer for. Tousey's. 

188 , 790 
fogging by. 835 
from alternating current gen¬ 
erator. 721 

secondary rays from. 
721 

<V0I ,<al(rr ,L * ,)r machine. 

from Olapp-EaaOuim coil, 718 
irom thidin resonator. 7IS 
from Ovmg,on apparatus, 718 
VrsilTe s transfonnee for. 717 
garmrata proof against, 762 
r&kr* rrl *’ lvr speed 

Mitrie findings with, 942 
Ipovcs proof against. 762 
halation of, 766 
hand for testing quality. 7K8 
heat from, 080 
heteoigenrou.. alwnrpHon by 
different materials, 073 


histologic effects of, JIHII 
history, 66* 
homogeneous. 672 

Immunity and. 1127 

bhMOti" °* Proper quality 
in acne. 1065 

tn adenitis, tuhcrcuUr. 1079 
in alopecia areata, 1068 

?" deformans. 1082 

tn birth-tnark*. 11171 
«n bone tiilicrnilosis, UiS2 
in breast cancer, 1063 
in calculi. 566 

See also 


con tractions. 


in cancer. 1062.1110. 

Caiwrr. 

in chilblain-. 1073 
in cicatricial 
1072 
in colitis. 590 

“ lr S!i Uow * u * tuberculrwri. 

lOfU 

in Dereum's disease. 1069 
in diabetes, 659, 578 
in disease. 104S 
in eeaema, 1070 

with pruntu* ani. 592 
in epididymitis, 563 
in epilepsy, 499, 671 
in epithelioma. 1062, 1099. 

Sw* *1 m> EpithHioma, 
in ^exophthalmic goiter, 502, 

in facial neuralgia, 1084 
in favua. 1067 

in fibrofuyoma of uterus. 
683 

in goiter. 1087 
. exophthalmic, 502. 1089 
in gonorrhea. 565 
in granular lids. 597 
in gumma. 1072 
in Hodgkin’s disrate. 1089 
in hydatid cy st*. 1077 
in hypendraais. 1070 
in hypert rieh osis. 1065 
in ^hypertrophy of prostate. 

in indurated neat rices. 606 
in infectious diseases. 1127 
in intercostal neuralgia, 489 
in itching. 1071 
in joint tuberculosis. I0S2 
in keloid. 606. 1069 
in kidney tubm-uluso*. 1081 
in laryngeal cancer. 588 
tuberculosis. 587. 588 
in lateral aclrrasia, 493 
in leprosy. 1072 
in leukemia. 1090. Sec also 
Leukrmia 

in leukoplakia buccal is. 1072 
in lipoma, 1069 
in locomotor ataxia, 496. 572. 
1084 

in lunus. 1076 

in Ivmphatir tubercukuoie, 
107X. 1079. HIMi 
in lymphosarcoma. 1089. 1122 
in mafigniuil disease, 1062 

in melanoaarcoma, 1122 
in migraine. HIM 
in mole*. 1071 

in mycosis fungoides, 1076. 

in neuralgia. 573 
fans). HIM 
in neuritis. 573 
in nevi, 408, 1071 
in orchitis, 563 
in osteitis, tubercular, 1082 
in osteoniidann. 1127 
in periiulrintis, tubercular. 

in periostitis, 008 
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R<'»Jfm-r»y in peritoneal lu- 
herfuhms. |its| 

* n JWtwuliii, tubercular, 
lOfcl 

in pfrtimiKu anemia. 10*9 
danger* of. 3SS 
in potyrvtheniia. lomt 
in port-wine stain*. 1071 
in prvmyecMis, 1182 
in pro»t» t ip hvp«- rt roph v , 1086 
in prostatitis, msd 
in pruritus, 1071 

nni with rapm*, 592 
Will*. 417 

in pecudoh-ukcmin, 10S9. 1093 
in psoriasis. 1083 
in pulmonary tubcrruloai*, 
580, IOS1 

in pyorrhea nlvrolarts. 595 
in renal pain. 492 
tuberculosis. 10SI 
in rheumatism, 580.581. 1052 
tubercular, 1082 
in rhinosclcroma. 1075 
in Ri«a' disease. 595 
in ringworm of «enlp, 1073 
in rodent ulcer, 1100 
in sarcoma. 1003. 1120. Sice 
alao -SortcBvo. 
in scleroderma. 1073 
in (kin ilnaani, 1065 

aluminum filter for, 1067 
in «pina ventosa. 1082 
in sycosis. 106S 
in syphilitic gumma, 1072 
in syphilitic rhinosclcroma, 
1072 

in syringomyelia. 497. I0S3 
in tinea capitis. 1073 
of beard. 1076 
in trachoma, 597, 10(3 
in trigeminal neuralgia. 1085 
in tubercular sinus origi¬ 
nating in sebaceous 
gland, 1079 

in tuberculosis. 561, 1078- 
See also Tubrrrulan*. 
in ulcers. 1071 
rodent. 1100 
in verruga, 408. 1071 
in warts. 408. 1Q7I 
in xanthoma multiplex, 608 
induction-coil and storage- 
battery for exciting. 
694 

operated by elect ric 
light current for. 695 
by galvanic cells, 693 
secondary current of. 711 
influence of. during develop¬ 
ment of plate. 824 
of material of antieathorir 
on. 672 

ol tissues on. 782 
injection of photodynamic 
substances before exposure. 
1127 

injury'- American radiologists 
who hare died from. 1044 
precaution against, 1043 
insulation for conducting 
cords, 712 
intensity of. 1118 

BcrgoowTs actinomrter to 
measure. 1054 
line of greatest. 796 
strength of primary- cur¬ 
rent aod. 707 
therapeutic effect of, 1118 
interrupter. 128. 098. 800 
aperiodic. 701 
atonic, 704 
Beaker, 696, 600 
Caldwell. 696, 608 . 800, 802 
with aluminum cell, 802 
Carpeotlcr's. 704 
character, H00 
commutator type, 703 


INDEX 


Kontgrn-ray, interrupter, Con- 
tremnulin. Till 

lirault's. Mid 

electrolytic, mercury, rare 
of, 703 
dtp. 699 
jet. 71X1 
turbine, 701 
principle of, 696 
rectifiers lor. 690 
Ronii|uet'a, 701 
Wehnclt. 098. 699 
elcelromagnrtic, 805 
for alternating current, 
Villard, 804 

for triphuce currents, Vib 
lard. 804 

Johnston, 703, 805 
mechanic. 802 

condensers for. 805 
mercury, cart* of, 703 
dip, 699. 801 
jet. 700 

turbine, 701. 804 
Queen vibrating. 802 
rate of, 900 
minx, 804 

Simon. 696. 698. 800. 802 
vibrating, 802, 805 
Wappler, 802 
Wchnelt. SOI 

wheel, with mercury' jet 
and illuminating gas arc 
suppression. 803 
interruptions. 800 
lonixatton, 674 
of gna by, 621 

Johnston interrupter for, 703, 

805 

Lai le morn's apparatus with, 

799 

leukocytosis from. 1039, 1040 
leukopenia from. 1044 
leukotoxin from. 1094 
Leyden Jars for. 692 
loss of right from. 1037 
M alarmin'* transformer for, 
721 

rnt-*i_Mj rcrncrit of, 682 
of velocity, CfiO 
metal. 693 
diaphragm. 754 
mild applications, physio¬ 
logic dln’ts, 1028 
nulli ampere meter in using, 
1046 

motor generator for. alternat¬ 
ing current. 721 
secondary raya from, 
721 

direct current. 725 
nerrospermia from. 1031, 

1036 

nephritis from, 1039 
nervous symptom* from. 1036 
neuromuscular trophic actum 
of. 1038 

nitrogen excretion and. Kill 
opacity and. 669 
ordinary' light and, difference, 
MB 

nsrillosoope for studying, 

outfit, portable, connection 
with electric-light socket, 
127. 128 
paper, 766 

disk static machine- for, 35, 
30 

parall els from. 1039 
passage through nirtob, 689. 
MO 

pcneiraiing'power of. 068,669. 
686. 794 
measuring. 784 
raduisc'lr i • iiui-tcr for 

measuring. 792 
photographing by, 670 
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Rnntgen-ray, phyil 




“?sr 10 

plates, 765. 8aa also Pharr. 
tniy, * 

polarisation of. 071 
poarr and quantity. T.sisey 
units of, 1056 T 

Touscy method «# , tir ».. 
ureuieni, 1058 

pr^crvcl h.m.1 a. test object, 
primary coil for. 706. 8ce 

aUo /Vtauiry 

mirrnt for, 7V7. mUo 
Primary Cvrrrnl. 
production of. 675 
01 hnn and smaU ions by. 

proof aprons. 702 
garments. 702 
gloves. 762 
spectacle*, 762 
properties of. 670 

quahiurtcr, lleinx-Rauer. 

* VO 

quality of. testing, 788 
quantity produced, interrup¬ 
tion in primary ami. 1062 
quimn biaulphate with. 1124 
rndioehromotuetrr for. Be- 
noist's. 789. 79|. 792 
radiometer for, 1050, 1051 
Walter's. 792 
radium as generator. 715 
reason-) for non-reflectiun. 670 
reflection of. 669 
refraction of, 670 
resistance to. 671 
rheostat for. 799 
secondary. 672 
coil for. 707 

rays, 671, 751. See also 
•SeresJury rap. 

severe application, physio¬ 
logic effects. 1034 
soft. screen for. 758 
filter for. 75S 

specific immunity and, 1127 
spectacle* proof against, 763 
spermatogenesis after, return 
of. 1032 

spnnt re meter for. 707 
stand used by Touary. 760 
step-up transformer for. 157 
sterility by, 1029. 1036. 1044. 
1127 

sterilisation of a n i m al* by. 
1032 

Stokes’ theory of. 670 
storage-battery and induo- 
tinn-roi! for exciting. 6S4 
Tee la high-frequency cod for, 

717 

tewt of presence of. 102S 
therapeutic use of. regulation 
of tube in. 682 
thermometne measurement 
of. 689. 690 

Tousev’* ftunmnirter for. «8S. 
790 

mmMirenirnt of power 
of. 1058 

office apparatus for. 70. 
table <|4 exposure*. lOflO 
toxemia from. 1033 
in leukemia. 1096 
transformer for. “IS 

aJternatingeurrcnt. 15.-159 
Malaquin. 721 
step-up. 157 
Testa, 717 
treatment by, 11>I8 
amount of ray. I6'* 1 
i- rose- 6re system for. Io*o 
degree of vacuum for. JIMO 
direct, 1107. 1108 
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Ri’wilgrn rmv, treatment bv, I 
do*affc. 104ft. !w Klin 
O'mib' nf r niy 
exposure of j«m- in. 104ft 
method-. 104.% 
precaution* in. 1044 
pmintioti «>( patient in. 
1044 

quality of my few, K)4S 
•tatic machine for. 1002 
technic. lOftl. I I OS 
unit* of, KlTil 
tube. 629. 075 
Kir in. 7X7 

aluminum cup of. 787 
amount of current poaaing I 
through. S07. SIIS 
anode. for radiography. 735 1 
Gundclarh'*, 734. t35 I 
Iwnvy. 733 

anode of. u*e of alone. 733 
lintirntfaodc of. 075. 070, 731 
*Woo> of. 743 
heavy. 733 
bnrio vacuum, 737 
Beriemout* with accessory 
elect rode. 739 
biarwslnl. 732 
bifocal. Tou-ey*#, 741 
bipolar aa unipolar, 744 
blarkcuing of, 7SS 
breaking down of. 30 
Brwkner’s atand for, 772 
broken, detection of, 4SS5 
carrying can? for, 70S 
cathode of. 6715 
atrium in. 680 
chart of, 678 

connected aiili tJiding-rod* 
of electric machine. 

67S 

with static machine. 67S 
connection of. 677, 678 
eon»t ruction. 627 
Coslidgr. 745 
Cornell. 1107. 1109 
Dean a. 73ft 
depend t* m. 7SS 
difference in potential at 
pol.n of. tacKMinnjt, S09 
elect nr generator* for ex¬ 
citing. 090 

endodiaaeopte. 742 
earning of, 675. 690 

by induction-coil oper- 
by elec- 
tne-light cur- 
rent. 695 

by galvanic cell*. 

693 

by I-*yden Jar*. 4592 
bjr •****« machine. 675. 

690 bee aim Static 
"•■vAin./ncr-ray, 
oy r-ray eoiL 676 

exhaustion of, 787 

feom. 781. See 
afco Secondary ray. 
.Vt-ceoluneter. 731. 732 
BuorrM-cner of. 68ft 
for mouth. 742 

‘VKasrs* m 

rouaeyV. 740. 741 
l? r treatment. 1040 

tP» in. 787 
. behum. 738 
Of. 743 
Gutlloi •. 744 

'“‘733 r> ' ‘"* V3r * aod *' 

light anode. 735 
water-cooled 730 
bard. S78. 783 . 

bs-vyaaodc. 783 
high. 078. 07* 


INDEX 

Rftntgrn-my, hifiolar. high, re¬ 
mit* from. 7**4 
high-frequency. 73* 

alternating secondary 
current, 711 
hyilrarrn in, 7311 
imperfection* of. 733 
induction rod and storage- 
battery for eacmng. 
1591 

operated by elrctne- 
hght current for ex¬ 
citing. 64*5 

injury to. in radiograph. 

inverue current in. 662. 683 
discharge of. 746 
suppression. 809 
large. 73! 
leaker. 675 
detectiun, 685 
Leyden jar* to exrite. 682 
line_of demarcation in. 733, 

iocalixing. 743 
low. 07S. 679 
nwiilt* from. 794 
lowering vnmum in. 794 
-Machine high-frequency. 
73!* 

water-cooled. 736 

medium. 678 

Morton, in epithelioma 
1114 

Mailer**, 1050 
water-cooled. 736 
operation of. 675 
OeeilloBeope in ecrir* with. 
<50 

osmo-regulntor for, 734 
parallel spark backed up 
by, 692 
part* of, 678 
Piffard, 6 S 1 

platinum of, fusing. 807 
poeoion of. in radiography, 

* > °m ebarged particles 

PU 6S5!'Iwi dcU ‘ r,J0,, of < 
puncturing of. 732 
Dupin**, 744 

n **lb regulating. 736. 

tn ‘ n * mi ‘ cur- 

regulation of, 
r»pby. 682 
resistance in. 

raphy. 7X3 
safety. 743 
Piffard. 681 
secondary current 
volume of. 607 
ray* from. 761. See al*o 
Sccorufnry ray. 
self-regulating. 677 

Queen. 730. 737 
Thompson's. 737 
«mple form. 075 

ssr&r •'•'—>•-.740 

•oft. 07s 

•park-gape for. 679. 747 
•parking, length of. 707 
secondary, voltage of. 

• 10 

stand for. 772 
static machine for exciting. 

090 8*0 aleo Static »?*- 

r*iae/or x-eoy oor*. I 

sown • unipolar. 7*4 
etnrage-batiery and indue- I 
Unn-m.l for exciting A'li 
target of. 67s, « 7c ** 

techiue of uong. 1575 
Teela • unipolar, 744 


for railiog- 
radiog- 


for 


from. 


RfOtgeo-rsy, bipr.lar Thai..- 
TOU**, '.. 1108 "** , tl 

bibwal. f,„ mliograpfcy 
tlusnge with. | UKt 
Ml5 r0rrh ^ 

ftw radiography. 740 
trained. 7.88 
tungsten target, 73 * 
type of. 731 
unipolar. 744. 1049 
vacuum of. lou.ring, 7 Vi 
<34, < 86 , 7x7, 7<xj 
menennng 783. 7x«. 79u 
naMgraphv and. 7 X 3 
mixing. 734. 7H.5 
^without regular, 78 ft 
regulation, 692 

valve* of.' 6 X 3 
varietie*. 673 

V< ^T6W) ° t ' ,riraiur 'W*Bt 
vrntril tube* in. 747 
..... "W* with. 749 

for, .34, 785 
with^aecenaory electrode. 

Volt-Ohm. 737 
water-cooled. 737 
wnter-jaekel for rectal can¬ 
cer. 743 

wtr«> from, insulation for. 

xX> 

with acre»ory anode, in 
front of anticatluxie. 
6<5. 676 
electrode. 739 
with anode behind anti- 
cathode, 678 
with anticathode. 732 
wnth chromium anil cath¬ 
ode, 744 

with extreme vacuum. 745 
with interior filter. 73S 
With inverse current. 682 
with mono-regulator, 676 
without anti.-atbode, 743 
without intern*! riectrode*. 
744 

without regulator, vacuum 
in. lowering. 794 
raining vacuum in. 785 
units of dosage. 1051 
uric arid excretion in Iruke- 
mia and. 1093 
verruca, 1042 
▼eiv soft. 671 

Villard radkierirronteter for 

i nwa-iuring penetration of. 

792 

voltage for, 799 
reduction. 798 
voltaic evil of. 77 
voltmeter for. 7*8 
for iLnwtinnr, 713 
wail innallatioo with Web- 
nrli interrupter. 695 
Walter*# radiometer for. 792 
warts. 1042 

application- for. 1042 
fuhrumti.it, for. 1042 
raiiuim for. 1042 
surgical excision for. 1043 
within vacuum lube, 600 
wwvk. sole leather kwh for. 

1043 

Root of tooth, at—.irpiinn if, 
mdlograi.hy in. 873 
nticcal. nKlicigraphy of. 871 
curvature of. mlicgraplii 
of. 871 

Koot-rnnal-. metal potato to 
trace, 870 
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K.-uit-cansIt, radiography of. to 
locale. 871 

Ro<>t-tiltinr«. fluoroscopy of. U| 
radiography of. 869 
Ri'ptiiurt'i mercury turbine 
Interrupter, 701 

Rnsarva »el>orrh<iHi-n. rol light 
for. 003 

Rnlary converter. 122 
transformer. ISO 

to reduce trolley-car cur¬ 
rent. SI 1 

Rolax interrupter. MM 
Rubber ns substitute for gbuw 
in Mafic machine, 35 
hard, insulating pniprrtim of. 

low of. 223 

insulation for x-ray conduct¬ 
ing cords. 712 
Rubber-covered wire, 2rt4 
Ruby incandnscrnl bulb. 814 
lamps. $15 

ROhmer’e ondoscopc, 730 
Ituhmkorff coil, 130 
Rupture of muscle during con¬ 
traction. resistance to. 329 


S.t»ormrn and \’oW« meth¬ 
od of measuring x-ray 
dosage, 1056. 1073 
pastilles of barium platino- 
cyanid, radium tnmsure- 

ment by. 1137 
radiometer, 1036. 1073 
Sacral plexus. Uenedikt’s gal¬ 
vanization of. for sciatica, 401 
Sacrococcygeal arthritis, salic¬ 
ylic catapboreiiLs for. 304 
SacTovrrtebral arthritic, salie- 
yhc ca la phoresis for. 394 
Sahli's desmoid test. 049 
St Elmo's fire. 22 
Sal ammoniac as electrolyte, S3. 
84 

Salicylic cataphorad* for mi¬ 
graine of arthritic diathe¬ 
sis. 394 

for rheumatism, 394 
for eaerococcvgcol arthri¬ 
tis, 395 

for sacrovertcbral arthri¬ 
tis, 393 

„ for tic douloureux. 394 
Saline solutions and skin, cur¬ 
rent* from, 2(35 
electric conductivity of, 3S9 
accretion of. in stimulation 
of cervical sympathetic. 345 
Sakiphen in rtw-umatism. 581 
Salt solution Condenser elec¬ 
trode for high-freqeuncy 
work. 544 

in kUm elect nslce. 483 
normal, exposure of. to 
radium rays, 1157, 1163 
Salt-bags for immobilization. 
993 

Salle, fused, conduction by. 25$ 
Salvini's fluorosoope, 857 
Sand-hag* for itnmobduation, 
993 

Sandy deposits on plates, S33 
Sarcoma, antitoxin treatment, 
1120 

erysipelas and streptococcus 
toxins in. 1120 
inoperable, x-ray in, 1121 
multiple pigmented, x-rav in. 
1124 

secondary, from silver 
in, 1124 

of bone, radiography of, 1003 
of Jaw. x-ray in. 1121 
operation for. 1120 
x-ray after. 1121 
primary, x-ray in. 1121 
radium (a. 1150 


INDEX 

Sarcoma, recurrent, x-ray in, 

x-ray in. 1U63, 1120 

{M-rinunritit cure by. 1122 
1 <icnt*J film-carrier. 

Sinlji. favus of, x-ray in. 1067 
hematoma of, fracture of 
skull and, fluoroscopy to 
differentiate. 839 
hernia cerebri and. fluor- 
oseopy to differentiate. 
839 

radiography in. 839 
ringworm of. flowers of sul¬ 
phur in. 1075 
reinfection from. 1075 
x-ray in. 1073 

Scaphoid bone, fracture of. 

ununited, radiography of. 998 
Scapula, fracture of. fluoroscopy 
of. 9S7 

radiography of. 996 
Scarlet fever, rtsl-light for, 083 
SehHIenbcrg’s plastic radio¬ 
graph, 827 

Schletuaner's pint tv for radiog¬ 
raphy. 765 

Sch nee’s four-cell bath. 431 
Sebonbrrg's compression cylin¬ 
der in radiography of 
upper extremity, 993 
diaphragm in radiography. 
779 

diaphragm. 754 
table of x-ray exposures. 814 
Schwarts's desmoid test, 948 
radiometry method to in rai¬ 
lin' x-ray dosage. 1054 
Sciatic nerve, paralysis of. 466 
stimulation of. reflex vaso¬ 
dilatation from, 346 
neuritis, galvanic current for, 
491 

high-frequency current, for. 
t>75 

Sciatica, adhesions in. 490 
bipolar bath for. 490 
blue-light baths in, 664 
cataphoresia for. 492 
chronic. 490 

Bcnedikt'a treatment. 491 
electricity for. 490, 4U1 
general measures, 491 
static electricity for. 491 
continuous current for. 490 
diagnosis. 4$9 
diathermy for, 616 
electricity for, 485. 489 
etiology. 4S9. 490 
faradie current for. 4‘X) 
galvanic current for, 49! 
high-frequency current for. 
573. 574 

hydrogalvanic batlis in. 130 
induced current for. 491 
massage for. 492 
nerve-stretching for, 402 
operation for. 492 
prognasria, 491 
sinusoidal current for. 490 
static breese for, 491 

induced current for, 70,491 
insulation for. 491 
■park for. 491 
symptoms, 490 
ultraviolet ray in. 490 
Sclerodactylia, r-hlnrin c» lap ho¬ 
mos in, 396 

Scleroderma rirrumarripta. gal¬ 
vanic currents for. 416 
galvanic current for. 416 
static elec trici ty for, 417 
x-ray la. 1073 

Sclerosis, amyotrophic lateral, 
bulbar paralyms in. 460 
chlonn catapborests for, 380 
lateral, sleetrieity for. 495 
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Scoluisi., radiography in. 936 
Reratcli-mark* on plate*. 831 
ee rerun, hanum platinocyanid 
for x-ray work. 1052 

Colored. IM3 

fluoroscopic, color of. C$5 
for soft x-raya, 758 
ScWism. cyits, eloetroly.i, f„,. 

Seborrhea. high-frequency cur¬ 
rent for. 607 
Second. 213 
Secondary coil. 136 

binding-post* of. 138 
current* from. 146.147,148 
difference in potential of 
part* of. 141 
for x-ray work. 707 
in disks. 142 

injury to. during radiog¬ 
raphy. 769 
negative pole of. 137 
of induction-coil fed by vol¬ 
taic cells. 140 
of x-ray coil. 142 
power of. 143 
quality of. 138 
voltage of, 143 
watt* of. 143. 144 
winding. 13$. 141. 143 
wire in. 13$ 
current. 125 

alternating, high-frequency 
x-ray tube for. 710 
amperage of. 711 
duration of flow. 148 
equalizing of, 119 
in alternating current 
transformer. 155 
nature of, 146. 147. 14S 
of x-ray tube, volume of. 
807 

power apparently gener¬ 
ated in. >10 
■parking of, 711 
strength, measuring. 144, 
118. 149 
ray*. 751 

Cole’s observations on, 757 
derma. 751 

diaphragms for. 723. 753 
Bergouaf*. 755 
compression. 755 

loofah sponge with. 756 
FriedUlndrr shield, 754 
iria, 751 
lead. 754 

Kipperger shield. 755 
SehOnberg’*, 755 
x-ray metal. 754 
line. 754 

experiment* upon. 752 
from aluminum screen. 751 
from radium, 1142 

from silver in gastro-intee- 
tinal cancer. 1124 
in multiple pigmented 
sarcoma. 1124 
from x-ray tube actuated 
by alternating nirrent 
motor generator, 721 
halation experiment with. 

752 

in radiography. , 

diaphragm* for. isO 
intensity of, 751 
of tissues, radiography and. 

778 

plat** and. J 75 
sourer* of. 757 
reaction of eyr. 387 

Secretion current*. *B> _ 

Secretory disturbances of stom¬ 
ach, electricity for. 420 
Sedative effect of static e»ee- 
trieity, 68 
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fWlfv x-ray apparatus. MS 
Selenium cell intcnsiScr to 
measure x-ray ilwift. 
IMS 

radium ray* nod. 1141 
5Wf-induel*nrc in primary cod 
nf x-ray apparntu*. 806 
Self-induction end, 125 

eounteraleetromotive fore* 
from. ISO. 131 

dependent on nature of initial 
current. 131 

in primary coil. 126. 127. 128 
variable. 706 

t4> male intermittent current 
continuous. 131 

Self-regulating x-rav tubca. 677, 
736. 737 

Semiconductors. 175 
Seminal vrairlr*. radiography 
of. 968 

Senile warta. radium for. 1162 
Sensibility, deep. 451 
epi critic. 450. 451 
protopathsc. 450 
Scrx-ihiliiation of tissues to 
light. 659 

Sensory disturbance* of *tom- 
•co. electricity for. 421 
nerve*. deep. 451 
epicritie. 450. 451 
Head's division*. 450. 451 
peripheral, diseases of. 455 
protoplasmic, 450. 451 
reaction of. 449. 452 
segmental distribution of. 
452 

path*, disease* of. electricity 
for. 495 

stimulation by static elec¬ 
tricity. 67 

Septum iuw, radiocraphy of. 

Series spark-gap*. 747 
Senes-wound dynamo. 117 
Serratu* mngnua, paralysis of, 
462 

Seventh nerve. See Paeial nerra. 
Sexual impotence, static elec¬ 
tricity for. 68 

neurasthenia, diathermy for, 
615 

Shellac varnish, insulating, 20S 
Shellacked cloth insulation for 
conducting cords. 747 
Shepherd'* crook, 40 
Shock, break, effects. 367 

clowns, pathologic effects, 367 
elect nr death from. 210 
from high-tension current*, 
359. 360 

from I-ryrirn jar, 25 
make, effects on heart. 367 
opting, pathologic effects of. 

Short-circuit. 200 
fire from, 201. 302 
of vplatic cells, X2 
ebouldcn cancer of. x-ray in. 

dislocation of, congenital, 
radiography of. 993.1000 
radiography of. 993 
epiphyseal injury at. rndiog- 
raphy of. W4 
"Ooroacopy of. 9S7 
normal, '/h 

obeeurv disease of. radiog¬ 
raphy in. 1006 

radiography of. 987.993. 1000 
exposure for. 767 
Shovel elect riwfc for hydro- 
clcctnr |»th. 425 
ehunt circuit, 176, lay 

_* n cleetrothrrapcuUc*. 199 

r ™ t "U n "' m. galvanoow 
... rrsistanc and. 179. 180 
count-wound dynamo. 118 


Sirk^hrarlarhe. cataphorcsis for. 
Sele flashing. 129 

Siemens' elect rtidynamocnetrr 
187 

Sight, effeet of electricity on. 
298 

loas of, from x-rav exposure* 
1037 

sense of, 453 
Silionua bronze, resistance of. 
216 

•^'Ik, insulating vami*h for, 
208 

insulation for x-ray conduct 
mg cords, 712 
Silurus electricu*. 50 
Silver chlorid cel), 84. 85 
voltameter. 246 
Simon interrupter. 096. 69$ 
interruption* of, HOO 
Sine galvanometer*. I$2, 1S3 
of angle. 181. 162 
Singing arc. DcFormt needle 
and DuddclIV 519 
Single-fluid voltaic cell. $2 
Single-focus x-ray tube*. Tou- 

__ 740 

SiniMroranl helix, position of 
magnetic polo* induced by 
current through. 101 
Sinuses, frontal, radiography of. 
890. See also Pronial 
sinus, radiography of. 
transillumination of. 900 
maxillary*, radiography of. 
anteroposterior, 891 
superior, radiography of. 
900. See also .imnun, 
radiography of. 
pneumatic, fluoroscopy of, 
890 

radiography of. 900 
diagnostic value, 890 
stereoscopic, 908 
topographic value. 909 
Sinusitis, high-frequency cur- 
_ rent for, 598 

Sinusoidal apparatus. Wappler, 

426 

cell-baths. 434 
current. 426, 434 

contraindicated for arterio¬ 
sclerosis. 428 

for arthritis deformans, 428 
for eery irohrachial neural¬ 
gia. 4S9 
for rhorra, 428 
for diabetes. 429 
for dyspepsia, 421 
for heart disease. 429 
for hrmorrhoida. 592 
for hypertension, 428 
for locomotor ataxia. 428 
for nervous disorder*. 428 
for nrurasthrnia. 428 
for neuritis. 4S* 
for paralysis. 429 
for -cisticw, 490 
from rotary- converter. 122 
general indications for ef¬ 
fects Of. 414 
Indication.* for. 429 
avth rhvthmic variation. 
472 

eWl ro therapy. examples of, 

four-cell bath. 432 

for Raynaud's ilunur, 
432 

hydro-electric baths, 432 

principal effect* of. 428 
rapid, for heart disease. 

427 

sits-batii*. 434 
alow. 427 

for paralysis. 427 
for neuritis, 427 


Sinusoidal rits-bn'hs, tetanic 
contraction from. 428 
therapeutic effect, of, 4| 2 . 

Sixth nerve, involvement of. 
in facial naraly*:,. 459 
paralysis iX. 456 
Skiagraph. Sec Radiograph, 
nkiagraphir enema. 947 
• kin and acid solution*, cur¬ 
rant* from. 265 
and an tine solution*. currenU 
irotn. jr .1 

cancer, radium for. 1159 
cartoon electrode* for. 374 
change from radium. 1151 
r . urr r nl * of rest in. 267 

266 * fcCtrir r ' 4clW> » **d. 

«I« 

Mmrolatrapcuiic irdicm- 
tiocm in, 416 

hi^draquency current for. 

hydro-electric bath* for, 

41< 

of neurotic origin. static 
breeze for, 69 
phototherapy for, 418, 654 
radium ray* in, 1158 
static bath in. 416 
elect riritv in. 69. 416 
ultraviolet light for, 418 
*-ray to. 1065 
ilo-vurr, 6S2 

effect* of d'Araonval current 
in. 551. 552 

of high-frequency current 
on. 554 

of x-ray on. 1039 
electric currant, of. 265 
electrode and, difference In 
potential between. 372 
electrodes for. 372 
bipolar. 374. 375 
clay. 373 

Wchnelt interrupter in, 
392 

gangrene of. static electric¬ 
ity for. 417 

high-frequency' application*, 
effoctx* • 548 

kaolin rlrrtnxdra for, 374 
nerves of. 454 

tuberculosis of. x-ray in. 1079 
unbroken stimulation 

through. 331 

Skin-grafting. high-frequency 
turrrnt for. 607 

Skull fracture*, fluoroscopy in. 
83< 

hrmatoma of scalp and. 
fluoroscopy to differen¬ 
tiate, 839 

hernia cerebri and. fluor¬ 
oscopy to differentiate. 
839 

radiography in. $37. S39. 
Sleep, electric. 508. See abo 
Elettrie tlrrp. 

Small intestine, effects of stim¬ 
ulation of poruBMgxitnr, 
345. 346 

solenoid application of cur¬ 
rent from, 532 
d'Araonval. 520 

transformer with. 570 
Small-pox. phototherapy for. 
Ml. 663 

rad light for. 663 
Smcv cell, 82 

Smell. effect o I elect n city on. 

298 
•cnee of. 453 

Snook*' electromagnetic gab 
vanomcicr. 808 

Socket*. rlcctric-light. con¬ 
struction of. 205 
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Ssdhirr! ioilul <1*vnn,iK».n| 
radium ravs. 11i < 
motion rate dm>mp< um>] 
radium ravs. 1144 
nitrite. effect on nrtlr i cat* 
dine stimulation. .Uii 
radium-beanux. ||M 
Soft palate. liaiiils of, 4J0 
*-ra> «rrr»n« for. .5H~7r.il 
lube*. 678 
Soft-iron core. ljfj 

in primary cod. | is 
Solder. 205 
Soldering fluid, 2UU 
Sole leather a* screen for »oft 
my*. 75S 

Solenoid. large. autoeonduction 
from. .‘>33 

of d’Araonval. large. 521 
Miuill. 521 

transformer with. 570 
■mall, appliention of current 
from. 532 

d’Araonval tranaformer 
with. 570 

Solid solutions, G25. 887 
Solidification, static electricity 
from. 51 

Solide. conductivity of. 174 
rlectrolvsi* of. 622 
pasme of electricity through. 
258 

Soiio paper. $24 

hypo for. 825 ^ 
prints, dental, .865 
Sound, static electricity from, 51 
South pole of magnet. 100 
Spark condetwr. isolated, ap- 
pheation. 470 
director. 501 
discharge. 20 

high-frequency, i'fleet*, 549 
of leyili ti jar. 27 
usrillatnry nature of. 27 
electrode. indirect. 63 
friction. 62 

from electrophorua, 28 
from ntatic machine, appli¬ 
cation. 56. 479 
with Levd«B jar* *u»- 
pettdnl. 46 

high-frequency, lor cancer. 

541 

indirect, 62 
Leyden jar, 27 

effect on photographic 
plate, 45 

iw>lat<-d. application. 480 
nature of. 25 . 

pawling betaeii terminals 
of x-nur coil. 136. 137 
quenched. 610 
static, 56, 479 

for neurasthenia. 504 
for acintica, 491 
Spark-gap. 679 

and ventnl tub**. Touaey a 
arrangement. 748 ^ _ 

for inverw dwhutps 747 
for any tube*. 67i> 
in connection with static ma¬ 
chine. 679 

lamp*, rondrnsec. 04 < 
multiple. 079. 680. 747 
parallel, 717 
point aod^plate. 809 
series, 747 

Sparking acroaa air-space. 140. 

I* 1 .. « 

diatanee of voltaic cell*. 80 
of z-roy tube. 707 

secondary. voltage of. 

710 

of aecondary current. “II 
■naatn of external sphincter ol 
urethra, electricity for. «• 
Spasmodic stricture, hlgh-lr*- 
queney current for, MS 


INTIKX 

Special senses. Hteeta <>( dec- , 
tncity nn, 
netvra of. 453 

Spr-rifir rr»i«un.T u| linuM. li.u 
Spectaclea, blue, r.64 
x-ray proof. 762 
opeclnim, magnetic, til cathode 
my. 620 

. of u*ht, complete, 634 
spenuntogeneal* alter t- rav. 
return of. 1032 

SpcniiAlonin, effret of x-ray on. 
1031 

outride body, x-my and. 1033 
Sphenoid cells, radiography uf. 
90S 

anteroposterior. 909 
lateral. 907. 90s 
Sphtnrter nni, pamlyaia of, high- 
frequency current lor, 

weakness of. high-(rt>- 
quency current for. 592 
of urethra, external. spasm of, 
electricity for. 420 
Spina ventoea syphiliUcu, radi¬ 
ography in. 1010 
x-ray in, 1082 

Spinal accessory nerve, paral- 
yds of. 460 

canal, bullet in. radiography 
in. 936 

column, lateral curvature of, 
radiography in, 936 
Pott’a diaeaac of. radiog¬ 
raphy in. 935 

radiography of. 920. 922. 
935 

Touaey’s contact dia¬ 
phragm for. 935 
seoliosi* of. radiography in, 
936. 

typhoid, radiography of, 
936 

cord, diseases of, electrictiy 
for. 492 

excitability of, 337 
function! of. oxygen ami, 
337 

latent period of. 326 
loro of excitability in, de¬ 
generative *talr of. 338 
muscle arrangement* in 
evil* of. 449. 461 
innervated by, table, 449 
segment*, eutanoou* area* 
and. 455 

stimulation of. 327, 34$ 
utenne contraction from. 
337 . 

motor center*. paralysis of. 
466 

nerve centers, lemon* uf. reac¬ 
tion* in. 44S 

luralysi*. infantile. rlcctncity 
lor. 493 

Spindle-shaped dilatation Of 
caopbagu*. radiography of. 
914 

Spinthariaeope. 1144 
Spantrrroetcr for tenting length 

of spark, 783 . . 1 _, 

Spirab. magnetic fades induced 
by current through. 102 
Splanchnic nerve, MiwunUon 
..i. gastric effeeta. 346 
Spleen, effect of x-ray on. U«4. 
1035. HM0 
In leukemia. 109.1 
Spoodvlitu deformans. radiog¬ 
raphy in. 936 
Sponceelectrodea.41 

anil in»uUt(<l htwlM*. 373 
tfooacy pUtinuiu. TSo 
gpouSwood’i i mi i*cUon-<*«!♦ 


principle ol electrolytic 
umplrn. WO 
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Sprain., lumbar, electricity for. 

Spray director. 65 
electrode*. 65 

Indirect. Ttnwr'i. 65 
*Pnng catarrh, electrolysis in. 

Sprint remeter. 707 
Staining solution*. SI5 
Stains on plate*. Ml.’ 

Stand, x-ray, used by Tonsry. 

Standard r«4L*. cadmium. V> 
Clark’s, 84 
Fleming's, 84 
rondeuser. 233 
roust Alices, 189 
Star negative file. 835. 836 
Starr's table i.| muscle* luoerv- 
ated by apinal rotd. 449 
Static bath. 56 

electropositive. 58 
for alopecia. 417 
for ecaemn, 6$ 
for habitual ix.n-tipntion 
421 

for neurasthenia. 504 
with obewty. 68 
for obesity. 68 
for pniritua. 6S 
for skin diroane. 417 
breeze, 22 
direct, 04 
effects, 301 
for rhorra. 501 
for rontuskioe. 69 
for ecchymoaca. 69 
for erysipelas, 69 
for habitual constipation. 
421 

for infantile cerebral palsy. 
498 

for ncurnsthrma. 303 
for neurasthenic insomnia. 
504 

for oxaluria, 70 
for pruritus vulr*. 69. 417 
for sciatica. 466 
for skin diseases of neurotic 
origin. 68 

for suppurating wounds. 69 
for torticollis. 500 
for urieademia. 70 
for wry neck. 300 
indirect. 62. 63 
apark and, 61 _ 
charge, unit of density of. wi 
douche* in obesity. 6S. 491 
electricity. 17, 23 

after curettage for lupus 

and water compared. 48. 4'* 
animal growth and. 0< 
vital proecsse* and. 
application* of. oo 
methods, 57 
synopsis. 57 
artificial source*. ->1 _ 
as general .tunuUnt in de¬ 
bility. 6S 

atmospheric clearing from 

di-charge ,uf. >» 
brecac. applirauu"- 56 
brush discharge of. >3 
CAUtcrisation by. o» , 
chemic change* from 
rburffi* of. **2 | 

circulatory function. awL 

corJensatsoo of steam by. 

counlrrirritant uae. 48 

death from. 362 

S££S;3. »»«•' * 

frets. 51 
it.. dosage. 66 

measuring. ** 
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rlnctricit). dosage. unit, 

M . 

dynamic fWrtfirtlJ and. 

Mn|«l«nn. 24, • I 
eflevts. 301 

elect rum ognct i r. .vl 
rtnloimilul. «> 

on air. 33 

on musruUtute. 66 
31 

pk>i«olo(ir. #6 
therapeutic. 06 
f l wirodw for._372 
Itlltvr U»l._07 
for acne, 417 
for anacblorhydria. 70 
for arterial hypertension, 
89 

hypotension. 69 
for asthma. 423 
foe atony. 89 

for cardiac deprewaon. 68 

for circulatory disorder*. 69 

for diabetra, »0, 37• 

for eczema. 117 

for frost-bile. 417 

for furunculosis. 417 

for gonorrheal rheumatism. 

for heart disease. 69 
for hypochlorhydria. 70 
for impetigo. 417 
for incontinence of urine, 
69. 419 

for in-omnia, 69 
for keloid. 417 
for lichen. 417 
for low arterial tension. OS 
for lupus crvthetnatodes. 
417 

for morphea. 417 
for neurasthenia. SOI, 505 
for obesity, OS. 491 
for oxaluria. 70 
for pehrie disorders with 
hyperemia. 69 
for pro»tatir hypertrophy. 

for pruritus 417 
for peoriaais. 417 
for radiodermatitis. 417 
for Hciattca. 70. 491 
for scleroderma. 417 
for sexual impotence, 6 S 
for akin diseases, 69, 416 
for sluggish wound*. 417 
for spasm of external 
sphincter of urethra. 420 
for uricacidemia, 70 
for varironr veins. 417 
frictional source*. 51 
from ehemic pr oces ses. 51 
from contact of dissimilar 
metals. 51 

from crystallisation. 51 
from electromagnetic in¬ 
duction. 51 

from electrostatic induc¬ 
tion. 61 
from heat. 51 
from ionic migration, 51 
from light, 51 
from osmosis, 51 
from rain, 30 
from roek splitting. 50 
(torn solidification. 61 
from sound, 51 
from wind, 50 
from wood splitting. 50 
general stimulation pro¬ 
duced by. 6“ 

glandular secretions and, 67 
clow diarhargr <d, 5.7 
heat from discharge of, 54 
production in body and. 
86 

beating^sflacu of discharge 


Static cWtnrily, hypnotic ef- 
forts. 6 S 

in electric eel, 50 
fish. 50 

in gymnotu*. 50 
in nature, 30 
in nlnnt life, 50 
in Kata torpedo. SO 
in Stlurue elevtricu*. Ml 
in torpedo. 30 
induced. .VS. See also 
.Sf.ific induced current, 
intestinal secretions and, 70 
light from, 53 
magnetic tCrets of. 32, 53 
measurement* of, 46, 47 
mechanic sources, 51 
motor stimulation pro- 
dueed by, 67 
tuittiml sou roes of, 50 
nitrie acid from discharge 
of. 53 

of body. 264 

oione from discharge of. 53 
pathologic effect*. 332 
physical effects of. 51 
physiologic effects of. 66 
pulverisation of strain by. 
55 

quantity of. measuring, 45 
rate of travel of, 27 
repulsion of component 
narticle* of body by. 51 
sedative effect of. 67. 68 
sensory stimulation by, 67 
sources of, 30 
sparks, application. 56. 62 
value. 68 

standing of hair on end 
from, 20 

stimulative effects, 68 
tbempeutir indications for, 
68 

tissue changer under, 67 
treatment by, 55. 56, 
accessory apparatus. 39 
electrode* for. 41 
Leyden jars in, 40 
ponitiunof patient. 30.40 
universality of. 50 
wave current. 59. See also 
Statit irore mrrnf. 
electrode*. 41 
electroscope, 1133. 1134 
head brrere, 40 
induced current, 59. 61 

application of. 58. 479 
effect*, 301 

elect nr connection for, 61 
for furuncle*. H5» 
for motor disturbance* 
of Htomaeh, 421 
for muscular parolyri*. 
494 

for neuralgia. 67 
for neurasthenia, 505 
far umatiea. 491 
spark for neuralgia. 4S6 
insulation. 56 
effect*, 301 
foe neurasthenia. 504 
for obesity, 67 
sciaUrn. 491 

machine, a rc fu ry appara¬ 
tus. 39 

aluminum in construction 
of. 37 

and Leyden jars arranged. 
44. 45 

glass vacuum elec¬ 
trodes connected 
with. 546 

suspended. sparks 
frotn. 46 

arrangement of. 44 
Baker, lor e-rav production. 
601 

paper diak. 35. 36 


Htalir machine. Hiker, paper 
dish lor Rftntgen-rny 
work, 33. 36 

calcium chloritl as desic¬ 
cator for, 37 
rare of. 37 
carrier of. 30 

charging Lcydrn jar from. 
238 

collecting brush nl, to 
comb of. charge in. 29 
condenwr discharge* from, 
at high potential, 305 
condensers in connection 
with, application, 47 <) 
current* from, methods of 
appliration, 56 
d’Aroonval high-frequency 
current from. «l 
deaierator for. 37 
d^harge between poles of. 

drying, by comprrswd air, 

rarlv type. 20 
efficiency of, 43 
field plates of. 29 
for radiography, 691 
for x-ray work. 690. 1062 
milnatnperage, 691 
parallel spark with, 
092 

vacuum of tube, regu¬ 
lation, 692 

free ting mixture for moist¬ 
ure in. 38 

glass plate* for. 29. 35 

force required to ro¬ 
tate. 48 

vacuum electrodes con¬ 
nected with. 546 
high-frequency current 
from. 521. 527 
d‘Arsonval. 61 
Holta, 32-35 
starting of. 32. 39 
Toepler machine to ex¬ 
cite. 30. 31 

hot air for moisture in. 38 
in electrotherapeutics, 479 
influence type. 29 
Lane's bottle for measur¬ 
ing output of. 43 
Leyden jar discharge* from, 
305 

lime, unslaked. as desicca¬ 
tor for, 38 
mica plates for, 35 
modem, 28 

moisture and. 37. 38. 39 
output of. 43 

Lane's bottle for meas¬ 
uring. 43 

ozone generator for. 53 
production by, 436 
paper disk, 35. 36 

for KOtitgen-roy work. 

35.38 

Piffard safety g-ray tubs 
with. Ogl 
polarity of. 35_ 
changing. 37 
pole changer foe. 37 
poln of. discharge between, 
25. 26 

principle of. 22 . 28 
quantity, capacity and. 44 
room in which kept, 39 
rubber as substitute in. 

35 

sensitive ft css of, 37 
simple friction type. 29 
star of, 37 

qwvrW-gn^ in connection 

starting of. 39 
tension of. 43 
Toepler. 30 


(C) Jeff Behary 2019 



















Slim- T v r k r , lo M . 

nt» Unit* machine. 90. 

un*)«tnl tint** m dnirralor 

lor. IV 

of, AITi 

lUMuunnt, 42 
ir*til»lk>n of. 4.1 
wimshurst. II 
*-rav tube connected with, 
67S 

excited by. opmtiim. 
873 

•park, application, 479 
counterimtation from. 67 
effect on absorption of exu- 
dstes, < >S 

for chrome constipation. W> 
for rxophthalmir goiter, 
601 

for habitual constipation, 

431 

for muscular atony, 09 
for neurasthrnta. 504 
for pain of locomotor 
ataxia. 69 
for sciatica. 491 
length of. 43 
quality. 4S2 

revulsive ami derivative 
effects from, 67 
stimulus to rmstanoc 
again.'t disease, 68 
tonic effect* of. 68 
vasodilatation a secondary 
effeet of. 67 

voltmeter to meet«ure differ¬ 
ence in potential at poire 
of tube. SOD 
wave current. 59, 523 

applied by vacuum tube, 
61 

effect*. 301. 302 
electric connection for, 61 
for constipation. 421 
for infantile paralyaia. 
491 

for prostatitis. 566 
mouineation, 60 
oione inhalations with. 
60. 61 

to prostate for gonor¬ 
rheal rheumatism. 70 
SteavenMin's treatment of in¬ 
continence of urine, 419 
Steel, magnetising effect of 
dynamic electricity on. 100 
particle* is eye. electromag¬ 
netic extraction of, 439 
Stein'* plastic radiography. 828 
StrtMMM of ceotiliag.i- from tne- 
dixstinai tumor, radiog¬ 
raphy uf, 914 
radiography of. 914 
Step-down transformera, 153. 
154. 155. 718 
aa rectifier. 98 

Step-up trausfannm, 153. 155. 
718 

current from, 157 
in r-ray writ. 157 
Stemodtography. 772. 773 
value of. 773 
without *tereoser)pe, 773 
Stereoscope for examining radi- 
•agraplts. 772. 773 
mirror. Figron's, 772 
stcreodiography without- 773 
Stereoscopic fluuroKopy. 773 
plate-holder. SKI8 
radiography, 771 
la dental work. 878 
of aiilrum, 9*18 
of congenital dislocation 
of liip, 972 
of ethmoid cells, 008 
of foreign bodies in cra¬ 
nium, 841 


index 

8lereosenpic radiography of 
foreign I todies in ueek, 

of frontal sinus. WH 
ol lower jaw. SH6. KS7 
of pneumatic sinuses, 9UK 
Of urinary calculi, 960 
Sterility from atrophy, elre- 
tnoty for. 422 
from itnperfpcl uterus, elec¬ 
tricity for. 422 
flora r-ray. 11131. law. 1044 
high-fiispiency current for. 
562 

r-ray to prutluee. 1127 
dangerous, 1124 
in animals. 1032 
SternomasUiMl, paralysis of. 462 
Stern** unipolar r-ra> tube. 744 
Sternum, radiography of. 921 
Stimulation, application of. 33U 
by r««alrtvMT discharge*. 469 
Hoorwcg’s formula for. 
380 

by faradic current, 469 
by fonulogalvanie current. 469 
by galvanic current. 468 
by isolated induction shocks. 
469 

by Isxluc current. 477 
by variable currents, law of. 
308 

orrebettar localisation by. 330 
cortical. 335. 349 
eye muarles in. 330 
perspiration from, 336 
current for. 335 
degree of excitability. 331 
Du Boi»-Reymond's law. 308. 
379 

effect of carbonic acid on. 

338 

Hoorwrg's formula for, 380 
in neuromuscular prepara¬ 
tions, reactions to. 327 
law of. 307 

DuUoia-Rcymond'a, 306. 
379 

inonojtolor. 327, 331 
motor point* for. 331 
muscular, 331 

contraction from, 309. 331. 
See also Muteular eon- 
trottian. 
in series. 332 
monopolar. 331 
muscle separated from 
body. 340 

naturr of excitability. 330 
peripolar, 334 
tetanus from, 333 
through unbroken skin, 331 
tripolar, 334 
nervous. 349 
application. 331 
by current* of hrief dura¬ 
tion. 341 
duration of. 312 
Hoorweg's formula for. 380 
laws uf, 379 

motor effects on stomach. 
3441 

nature of excitability, 330 
peripolar, 334 
relies. 343 
speed of. 342 

through unbroken skin, 331 
tripolar. 334 

two successive, response to, 

339 

wave of contrsctKwi and. 
330 

Weiss' formula for, 380 
of cerebellar peduncle*. 336 
of cervical svmpstheUc nerve, 
effects. 344, 345 
of Saetsi nerve trunk. 37S 
of lirmrt. 346 
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fftimulstioo <4 hssrt, r*fl*a. 
modified by protons, 348 
of median nerve, JTH 
ol myocardium. .148 
•■I nerve-center. 818 

of phrenic nerve, ,178 
of pneiuivanistnr nerve, effort 

°f sexstir nerve, reflex vaso¬ 
dilatation from. 346 
of s|Naal cord. 117. Its 
peripolar, 3.34 
IKUnts of election, 331 
reflex. 342 

tnussinsmsiifi of, time re¬ 
quired. 325. 326 
tripolar. 334 
Weiss* formula for. 380 
Stmtxing's table (andie •*- 
ctlability. 146 
of neuromuacular excita¬ 
bility, 441 

Stokes' theory of r-ray. 670 
-Stomach, albuminoid' in. radi¬ 
ography of. 947 
atony of. high-frrxpicnry cur¬ 
rent for, ASS 
cancer of. r-ray in, 1119 
carbohydrate* in. eleetririlv 
for. 420 

radiography of. 948 
cinematography of. author 
opposed to. 952 
diseases, galvanic rurreat to 
pnrumogastrie nerve in. 
421 

high-frequency current fur. 
&S8 

electrisation of, 420 

effect* on secretion. 346 
fats in. radiography of. 047 
fluorescent media in. 1124 
fluoroscopy of. 942 
author opposed to, 953 
foreign bodies in. localin- 
tion, 947 

function, desmoid test of. 

radiography in. MS 

elect nexy lor. 420 
hour-glass, radiography in, 
M9 

infant, radiography of. 948 
radioctnrmatugraphy of. dan¬ 
ger*. 952 

radiography of. 940. 931, 952 
and intestines, best pom¬ 
pon for, 940 

apjdicd to desmoid tost. 

bismuth emulsion in. 942, 
943 

meal in, 941 

foodstuffs pairing through. 

M7 

intensifying screen in. 962 
iron oxid in. 942 
metallic emulsion in. 912 
position for. 9t0. 941 
technic. 949 
aoolak in. 911 

accretions, electrnation and. 

340 „ . . 

ulcer of. r-ray diagnosis of. 
944 

Stomscb-bubble, 950 
Storage-bat trriss. 92 
and Inducljoo coil for 
work. 694 
rare of. 95 
charging of. 93 

from alternatingeurrentj90 
from direct current. 95. Vo 
rectifier for. 16 
chlorid type. 91 
construction of. 93. 9* 
cooling of. while yinkling cur¬ 
rent. 93 
Kdiseo. 95 


*-ray 
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Rnn«r-hilim(«, F>ot»V M 
«di oi, U. 1M 
tn multit^V. OO 
in parallel. W 
tn mrtm, W. I1W 
internal rwitUlHT «. 1“ 
nuilrrn, W 
part* ol SM 
pasting ol. H, »M 
Pistil/. « 

principles of, 92, 694 
recharging. 93 

maimin' of, internal. m*am 
urine. 231 

Tbi'rop*on-llou»ton. 92 
vottM*' «f. 163. IS? 

Sim ir fit scire. magnetism to* 
4nml by cur¬ 

rent through. IIK) 
passing under iron bar. 
position of induced nu*- 
netic poles. 100 

Strrbel’s therapeutic lamps lor 
internal iw, <>51 
3 trialed muscle, eontraruhty 
of, after death. 390 
contraction of. 319 
atbnviunial tetanus of, 333 
waves of. 326 

Stricture of nstphngus, elec- 
tnnty for. 429 
electrolysis for. 411 
radiography in. 914 
of lacrimal duct, electrolysis 
for. 411 

of urethra, electrolysis for. 410 
electrolytic dilatation of. 
410 

rectal, high-frequency cur¬ 
rent for, 583 

spasmodic, high-frequency 
current for. 564 

String electrometer, Eintho- 
ven's. 163. 319 

Student’s rwastaacc box. 229. 
230 

Submarine cable. 232. 245 
Substitution to test rmastancr, 
226 

Sudnik’s high-frequency treat¬ 
ment of gonorrhea. 565 
Sulphate of copper as rlrctro- 
lyte, 83 

of radium. 1128 
radicle, liberation of. in vol¬ 
taic cell, 73 

Sulphur, effects on plate*. 835 
Sulphuric anil as electrolyte. 

Sunburn, red light for, 663 
Sunlight in treatment of tuber¬ 
culosis, 667 

Superior maxillary einue. radi¬ 
ography of, 900. See also 
.1 nlruei. radiocrapky «f. 
Supernumerary bonus, radiog- 
raptiy of. 995 

Suppurating wounds, galvanic 
current for. 410 

Suprarenal capsule. R6ntgeni- 
tation ol. for hypertension. 
1069 

Supraspinatus, paralysis of. 403 
Sweet's apparatus for local ising 
foreign bodies ia eye, 844. 
845 

localisation chart. Weeks and 
Dixon’s modification, 851 
•oealiser for foreign twwtfrs . m 
eye. Ht4 

Switch-board for electric bath 
currents, 425 
Switches, 126. 127. 2fM 
arcing at, prevention. 126 
break, for din-et current. 126 
for condenser discharge. 

double-pole. 381. .182 
knife. 127 


INDEX 

Svrewf. electrolysis In 408 

high-frequency current lot. , 
<**> 

radium rays in. mm 
g-ray in. 1069 

Symmetric gangrene, galvanic 
current for. 41« . . 

Symph' **s puhi». nun-union of. 
&6S 

normal. 90S 
radiography 66 968 
separation of, 90S 
Syncope, chloroform, farortio 
current for. 419 .... 

Synovitis, rheumatic. hiiWfri 
qtiffio 1 current for, 
static breere for. fdl 
Svnbilis of bone* in animals, 
radiography in. 1012 
radiography tn. 1008 
Riley's diagnostic h«ti. 1011 | 
Syphilitic arthritis, radiography i 

in. 101 O. ton 

inflammation of bones, radi¬ 
ography tn. 1011 
rlunoacleroma. x-ray in. ly<2 I 
Syringomyelia, electricity for, 
497 

x-ray for. 497. 1013 

Tssm dorsaleu electricity for. 
i" < 

Tabetic arthritis of knee, 10 dm 
anaphonan for, 397 
joint, radiography in. 1016 
Talipes rquinua. radiography 
in. 085 

Tangent galvanometers, 181. 
1S2 

of angle. 181 

Tank development. 821-823 
Tape, insulating. 208 
Tapping line for additional 
outlrt. 208 

Target of x-ray tube. 675. 676 
Tarsal bones, fracture of. radi¬ 
ography of. 985. 986 
Tarsus, radiography of, 9S4 
Taste, effect of electricity on, 
298 

sense of. 455 

Tattoo-marks, electrolysis for, 
408 

Tchiriev’s conclusion* regard¬ 
ing bio-electrin eurreot*, 
286 

results in study of muscular 
current*. 285 

Teeth, cavitim in. fluoroscopy 
in. 852 

cyst* at roots, tuberculosis 
from, 874 

rflectii of imperfect develop¬ 
ment, 878 

extraction of. painlnm. 663 
fluoroscopy of, 852. See also 
Dental Jlnarctcopif, 
in pyorrhea alveolaris. 694 
in ruggs' dtsenw, 89t 
P‘ v “'- fluoroscopy of. 854 
radiography of. See brntaj 
r*ustitarnphy f 

of. fluomsropy in, 

' u kvj - w 4 6wra ^"py °i. 

Telangiectasis of nose, higb- 
_ irnjuww-y current for, 006 
.t elegra ph wire, capacity of. 244 

fern* tnm “ oviB * 

T elegra phy. Smo cell for. 83 

r T2Tt r **' Ml. 547 

Telephone. 160 

as hearing t»*t. in? 

"l.. t |^ds T7 3 rr ‘ 0dUCUV,,y 


Tlhpko sa lliul'llif 'i, for lest- 
mg hearing. 16a 
diagnostic value. Inn 
for deaf news, lfln 
In measuring resislanre, In* 
voltage. 166 
therapr utie value. 100 
Trbantechli*rl, for trad-e 

bearing. 167. 168 
Telephonic bullet nrolv. 167 
Telenwli*»grsphy of heart. 920 
TelerOotgenogesphy, 725 
Temperature change* from pas¬ 
sage of current through 
afcctro^ftcB outside bit. 

in batteries. 200 

affection myograph i- rhsrt, 

on resistance. 21H 
muscular contraction and 
329. 330 

of anv part of body, deter¬ 
mining. 91 

of conducting wire-. 218 . 219 
Temporary teeth, radiography 
of. 875 

Trndernes*. cutaneous areas of 
485 

Tenosynovitis, diathermy for. 
616 

Tension. 192 

electric, hydraulic pressure 
and. comparison. 71. 72 
Teela coil. 521 

high-frequency apparatus. 531 
coil for x-ray work. 717 
current, 531 
application, 531 
set. 521 

type of portable x-rav out¬ 
fit. 709 

transformer, 647 

glass vacuum electrode 
connected with pole of. 
545 

unipolar x-ray tube. 744 
vacuum light! 630. 632 
Traticle*. effect of x-rny on. 
1031. 1032 
neuralgia of, 492 
Tetanic contraction for sinu¬ 
soidal currents. 428 
Tetanus, electric. 332 

excitability of heart in. 347 
from low-tendon current*. 290 
reflex, 343 

Tetany. Erb reaction for. 442 
Tcxcira transformer. 535 
Theory, NrnwtV, SKI 
Thermo-dec trie pile. 91 

scale, 01 
tbprmnineler. 91 
Thenno-dectricitv, 90 
Thi-rtriographs, 674 
Therenohimincacecec, 690 
Thermometers. 223 
thermo-electric. 91 
water, 107 

Thrnuomctnr measuremeni of 
x-n»y, 089, 600 

TberiDopenetration. 610. he* 
also OnSbrai. 

Thermostat, electric. R<-g»ud ». 
162 . lt . 
Thiersch’s skin-grafting, high 
frequency current for, 60S 
Thigh, arteries of. Injected, 
radiography of. 1024 
fluoroscopy of. 973 
radiography of, 973 

Tousey's Intend plsle- 
holder ia. 974 . 

Thiosinamiia for keloid, 09*. 
1001 * 

Third nerve, paralysis of. 450 
Thompson mirror galvanom¬ 
eter. 181. |s:i 
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storage- 


emanation* 


developer. 


Tbotiip^r.flon.tnn 
OMIff>. »;* 

' n J2I!^ n r .* myotonic 

in. 3M, 447 

TfeonMon. ut.unir theory of. mi) 

ntrthod ‘"‘in* capacity of 
«JOdfniirr», 233 
«if rnnduptofj,, 233 
resistance of galvmnnm- 
. ctcr. 230 
Thorium. 1164 

pane. effective 

from, 1141 
ray*. 1133 
Threlkdd-Kdwnrd* 

7*4 

Thxcvbold of contraction. 331 
Thumb, double, 996 
Thvroid secretion increased by 
diathermy. 614 

Thyroidectomy, effect upon 
epilepsy induced by stimula¬ 
tion, 335 

Tibia, fracture of. radiography 
of. 97# '.ITS 

union with malposition, 
radiography of, 577. 978 
Tie douloureux. See TVitfem. 
mmi l nrurnlgia. 

Tinea capitis. flower* of sulphur 
in. 1075 

reinfection from. 1075 
x-ray in. 1073 
of beard, x-ray in. 1075 
Tin-foil as screen for soft rays. 
758 

Tinnitus uinum. high-fre¬ 
quency current for. 599 
Tissues, animal, elect rolvxis of. 
293. See also Elrrtrolun$ 
of animal tin lies, 
chang#* under static rleo- 
tneity, 07 

effects of elect ricily on. 292 
influence on x-ra>>. 782 
oscillator for eout, 584 
foe obesity. 5S3 
for uric-acid rases. 584 
Har.fcld, 583 

secondary rays of radiog¬ 
raphy and, 778 
sensibilization of. to lt*ht. 659 
Titubator. 824 
ToepW static machine. 30 

to excite Holts machine, 

_ 30. 31 

Toea. radiography of. 981. 986 
Tongue, cancer of. rataphore- 
aa for. 394 
endodiaaeopc in. 743 
x-ray in. 1118 
large, electrolysis in. 410 
Toning solutions. 825 
Tonsils, cancer of. endodiaaconc 
in. 743 

hypertrophy of. endodiaacope 
tn. 743 

Tonus rhytlims in normal hu¬ 
man muscles, 34i 
Torpedo, 264 

static electricity and. 50 
Toegor recti, dee trie douche for. 

Torsion balance. Coulomb's. 45 
Torticollis, electricity for. 500 
Touch, sense of. effect of rieo- 
tnrtiy on. 29S. 299 

Touscy. 635. 1056 

arrangement of rcntril tubes 
ami spark-gaps. 748 
autoeoodenssuon method fur 
brpnlnoiiun. 5X7 
lacltin* for radiographic 
plate. 809 

bifocal tub* for radiography. 


INDEX 

T ~E.SfS! w “ -t. 

™55 °* urinary 

"m •'■‘‘^rous 

in renal radiograph* uvx 

dcnldfluoToscope. 835. 856 
**?. abandoned by au- 
.. Dior. 795 * ** 

diagnostic elect rude. 3 S 4 
electnslc for fulguraiioit. 542. 

handle. 53d 

electrothcrapeutie table. 432 

* ith solution 
exposed to radium rays, 

fluummeter. 788. 790 
■ ulgumtion method. 542. .543 
galvanic and faradtc appara¬ 
tus. 470 w 

halation expert incnta, 752 
#53 

high-fitiuencj- treatment of 
. gonorrhea, 565 
indirect spray electrode. 65 
lateral plate-holder. 896 
in radiography of thigh. 
9#4 

magnifying fluoroeoupr. 856 
use abandoned by au¬ 
thor, 856 

nKaaurement of x-ray power. 

meter second. 635. 1050 
equivalents of. 1057 
for gauging intensity of 
x-ray. 1057 

method of calculation of per¬ 
manent dental arch. 881. 
882 

of dosage in Rontgenother¬ 
apy. 105S 

of immobilization. 993 
of measuring heart. 926 
application of. for safety 
in radiography. 105$ 
of ondoooopic photography. 
<51 

of radiographing meta- 
carpal bones. 999 
of regulating vacuum with 
box clueni, 760 
of testing muscular con- 
tractuin, 443. 444 
office x-ray apparatus. 707 
arthodtngraphie radiography. 
918 

plate tunnel. 956 
portable x-ray outfit, 707 
power, measurement of. 1057 
of x-ray from various gen¬ 
erators. HKH 

radiometer in frontal sinus 
radiography, 899 
radium applicator, analywis 
of radiation from, 1136 
rheostat for 12-inch induc¬ 
tion-coil. 7<m 

tcchaie for ratapltoreais, 393 
foe faradogalvanic cur¬ 
rents. 470 

for high-frequency treat¬ 
ment uf rheuma¬ 
tism. 580 
of sciatica. 575 
for isolated Leyden jar 
spark. 480 

thioMmunia treatment of ke¬ 
loid. 1069 
unit of power. 1135 

and quantity. 1056 
vacuum electrode*. 525. 539 
vertical film-carrier. 562 
x-ray apparatus. 760 
tub*. 1109 


1215 

Touaey duaag* with, 

f,1 595 rWh '* DrecUro, 

I -WESiffo-!™ 

Toxin., eff,.e, o( riullQm ^ 
Trachew. radiography ^ 9I5> 
Trachoma, high ■ frequ « 


. rent forTSw"''*"" 0 ' Cu " 
Krornaver lamp for. 06 # 
•woiutii in. 1150. 1163 
x-rav for. 507. 1083 
iranafonncm. alternating cur- 
r«U, 1A3 

for x-ra y work, 157-159 
BarJ^T*™ 1 ^ »» 

cautery. 154 
('harbonneau's, 721 

Cl °157 '°* ltael rin * : - U3 - 156. 
d'Arwoaval. foe high-fre¬ 
quency current. 524 
muscular contractions by. 

with small solenoid, 570 
lor x-ray work. 71S 
Gaiffc**, 718 
principle of. 720 
safety valve of. 720 
high-tension. 718 
hyperatatic. Piffarti. «. 528 
Malaquia’a. 721 

open or closed, for x-ray- 
work. 725 - 

outfit. Gaiffe's, for high-fre- 
Qurnr>* work. 523 
ring. do#ed magnet. 156. 157 
to reduce trolley-car 
current, 211 
rotary, 13) 

to reduce trolicv-car cur¬ 
rent. 21! 

step-down. 154. 155, 718 
as rectifier. 98 
step-up, 153. 156. 718 
current from. 157 
for x-rav work. 157 
Tesla. 531. 717 
glass vacuum electrode con¬ 
nected with pole of. 545 
Texeira, 535 

to reduce trolley-car current, 
211 

ventril tubes and. 158 
Waite, 725 
Wappier. 725 

Transilluminaiion of frontal 
sinus, 900 

Trend Ilumi nator. Coaklev’a. 

902 

Traasluccory. MS 
Transparency. 668 

Transpelvic line for hip dis¬ 
placement*. 971 

Transplantation, excitability 
after. 342 

Transverse arch of aorta, aneu¬ 
rysm of. radiography of. 925 
Trapezius, paralysis of, 462 
Triaogulation. localisation by, 
841, 844 

Trifacial neuralgia, Oudia n»- 
onatoc for. 573 

Trigeminal neuralgia, 485. 4S6 
alcohol injection* for. 488 
Bctionifi treatment. 487 
catapbonm* for. 487 
continuous current fox. 487 
eleetricity for. 485, 4S6 
distribution of current. 

487 

effects. 488 
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Trigeminal neuralgia. emlodla- 
arone in. 7W 
faradir current for, 488 
galvanic current for, 488. 
487 

high-voltage irMtmrnt, 
487 „ 

Lnlur'* trmtiurol. 487 
nnn v resect Inn for. x-ray 
al'rr. IOS5 
milium for, 488, 1181 
salicylic eataphoresi* for, 

5 ». 

x-ray in. 1088 
Triplurr crlMnlln, 43o 
current, 122. 434 

for progrwive miacultr 
atrophy, 495 

interrupters for.^ electro¬ 
magnetic. 805 
Villard. Stri 
rectifier for, 98 
hvdm-ilretnc bath?, 434 
Tripolar stimulation, 334 
Trollev-enr current*, 210 

circuit-breakers for, 212 
for electro therapeutic*. 210. 
211 

mb,, ground connection of. 
212 , , 
Trophic disiiv-e*. high-fre- 
quency current for. 563 
Tropicaf developing. 831, 832 
Trouble, locating. 2tVi 
Trunk, radiography of. bromid 
paper for, 765 

Tubercle bacillus, cflccla of x- 
nv on. 1078, 1079 
Tubercular ortbritis. galvanic 
current for. dancer of. 416 
sums of face, radiography of, 
1079 . . 

Tuberculin test in bone tuber¬ 
culosa*. 1018 

Tuberculosis caused by alveolar 
abscess. 874 
fulguratsun for, 542 
genito-urinary, high-fre¬ 
quency current for. 564 
high-frequency current for. 
550 

Joint and akin, blue Ucbt 
treatment for. 664 
laryngeal, mercury vapor 
light for, 666 

mercury vapor light for. 631 
of bladder. higb-frequeney 
eurrent for, 564 , 

of bones, radiography in. 1018 
x-ray in, 1026 

of carpus, radiography in. 
1018 

of elbow, radiography in, 102C 
of eye. experimental, radi¬ 
ations tested in. 1147 
of foot bone*, radiography in. 
1026 

of elands, x-ray in. 1078-1050 
«l hip, radiography of. 970. 
See also //ip-joini, tuhrr- 
euinn # af. 

of ioinu. radiography in. 1018 
x-rav in, 1082 

of kidney, high-frequency 
current for, 564. 11)81 
radiography in, 065 
e-ray in. 1081 

of knee, radiography in, 1018 
of larynx, high-frequency 
current for. 587, 588 
mercury vapor light for. 
587 

x-ray for. 587. 588 
of metacarpus, radiography 
in. 101 H 

of peritoneum, x-ray in, 1081 
of rectum, high-frequency 
current for. 564 


Tuberculosis of skin, r-rav in. 
1079 

pulmonary. See Pslmnwy 
IskmiMni. 

sunlight In treatment of, 667 
r-rav in. 561. 1078 
Tolies. Crooks*. 624 

Growler, 624. 628, 629. See 
also Grittltr labt, 
vacuum, for electric illumi¬ 
nation. 630 

transmission by. dwrup- 
tivc nature of. 632 
x-ray. See R>'fntt>rn-ray tuK *. 
Tubotympanitis, electricity for. 
423 

Tumors, intrathnracir. radi¬ 
ography of. 929 
mediastinal, esophageal ste¬ 
nosis frutn, radiography 
in. 914 

radiography of, 929 
of bow's, radiography in, 1003 
of brain, radiography in. 839 
of joints. radiography of, 1003 
of lung, radiography of, B29 
of neck, radiography of. 915 
of pituitary' body, radiog¬ 
raphy in. 852 

Tungstate of calcium acreen. 

763 

home-made. 763 
Tungsten, melting-point of. 1118 
target x-ray tube. 735 
Tuning-fork for timing myo¬ 
graph, 314, 315 

Turbinated bones, radiography 
of. 909 

Turbine interrupter, mercury. 
Ropiquet’a. 701 

Turner’s method of measuring 
resistance of blood. 388 
Two fluid theory of electricity. 

18 

Typhoid spine, radiography of. 


ITumt and cancer of gtomacli. 
differential x-ray diagno¬ 
sis. 844 

from radium rays. 1146 
high-frequenev current for. 
60S 

of cornea, ultraviolet ray for. 
665 

of foot, perforating, faradie 
current for. 417 
of leg, sine cataphorcsis for, 
396 

of recluin, high-frequency 
current for, 593 
rodent, radium in. 1159 
x-ray in. 1100 
x-ray in. 1071 
Ulna, fluoroscopy of. 987 

fracture of, fluoroscopy of. 
997 

radiography in. 997 
olecranon proceaa of. frac¬ 
ture of. radiography of. 997 
radiography of, 990 
Ulnar nerve, iiaroly sis of, 465 
Ultraviolet (.imp, Rarh and 
Nagelarhmidt. 067 
GAri’a, HiSard’a modifica¬ 
tion. 648 
Kromnycr, 066 
rays, 633 

bactericidal effect, 658 
bath, physiologic effects, 
661 

UntMik’i actinometer to 
menmire. 1054 
biorhctnic effects of, 655 
cheralr effect* of. 656 
conjunctivitis from. 661 
effect at high altitudes, 656 


Ultraviolet ray a. rffeet on alu¬ 
minum, 654 
on amylase, 655 
on anaphylaxis, 656 
on antitubercular sera. 
650 

on antivenoms, 655 
on bacteria, 655 
on ehlorin. 653 
on chlorophyll, 655 
on cobra venom, 655 
on colon bacillus in cul¬ 
ture. 057 
on diastase, 655 
on dielcrtn,- liquids and 
solids. 654 
on eye. 660 
on gases, tit! 
on human blood serum, 

656 

on inulin. 655 
on itivcttaee, 655 
on micro-organisms. 656 
on milk. 055 
on nitrate of silver pipe;, 

657 

on nitrate*. 655 
on retina. 660 
on sacrharuM-, 655 
on saponin. 655 
on sera. 655 

oo starchy solutions, 655 
on toxicity of stropkar.- 
thua. 655 

on tubercle bacillus, 656 
on tuberculin, 655. 656 
on various organic sub¬ 
stances. 658 

on Wawnnuin reac¬ 
tion for syphilis. 655 
erythema from, 655 
erythropxi* from, 660 
fixation of microbe* by, 658 
fluorescence of. 649 
for conjunctivitis. 665 
for corneal ulceration. 665 
for facial neuralgia. 1084 
for locomotor ataxia. 665 
for lupus vulgaris. 664 
for sciatica. 490 
for skin diseases. 416 
for sterilixation of milk. 
657. 659 

of water. C57. 658 
for syphilitic skin lesions. 

for x-rav dermatitis. 665 
from condenser discharges. 
647 

from gloss vacuum elec¬ 
trode*. 552 

generated by.Crookee tube. 
653 

ionisation by. 653 
of gas by. 621 
intis from, 660 
keratitis from. 6»H1 
measurement of intensity. 
657 

nitrous acid from. o53^ 
of short wave-length. 648 
oxygen changed to oxoac 
by. 653 

oxone from. 863 
physiologic effects, 655 
positive and negative tons 
produced by. 653 
properties of, 64S 
protecting eye from, 601 
test for. 619 
therapeutic use of. 65. 
treatment by. 531 
water tran-fiaxent to. 
Undamped o*cillations in diath¬ 
ermy. 611 

Underdevelopment. 829 
Underexposure, development in. 
821. 822. H3U 
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Juced rurrrnm. 


development in. 
m-ro. 8*1 
tank. *21.822 

11 rhgflulatorY «TOttl (nt rlr^. 

trio both*. 4JV _ 

of low potential. 474 

nature of tad 

146 

Uoccuplcd tooth. Bunnwmnv 
of. MS, H.V4 
radiography of. 874 
mm-urpmrnt. 876 
Unipolar r-ray tub™. 744, 1049 
Unit mart!otic pole. 214 
UmUid State* National Board 
of Ftrr Underwriter*. regu¬ 
lation* of. 203-200 
PntUked lime a» desiccator for 
•talio machine, .'IS 
Cnstriatcd muscle, contraction 
of. 327 

Upper extremities, congenital 
lesions of. radiograph) 
of. W3 

fluoroscopy in. 987 
fracture* of. radioscopy of, 
P9S 

paralysis of. 462 
radiography of, 987 
Schontirrgs compression 
cylinder in. DIM 

Cranium. 11&4 

!»)■». II2S. See also B«r- 
Tucrcf ray*. 

CrbanUchtcech's telephone for 
testing hearing. 167. 168 
Ureter, current* of action in. 323 
radiography of. 057 
Ureteral calculi, fluoroscopy of. 
957 

positions for. 957 
radiography of. 95$, 959 
result*. 961 

catheter for phlrbolith*, 959 
in radiography. 959. 960 
Urethra, electrodes for. 375 
external sphincter of. spasm 
of. electricity for, 420 
high-frequency elect rod n> for, 
545 

•ttieturc of. electrolysis for. 
410 

•leetruivtie dilatation in, 
410 

Urethral disease*, radium rays 
in, dosage. 1154 
riectrolyi-., high-frequency 
current after, 566 
vacuum electrode. 565 
one acid cases, tissue oscilla¬ 
tor for, 584 

decomposed by radium 

ef&AfiAUiirut. H44 

tn blood, test. 1011 
„ in jaukefnia, lO.Ci 
Uncaridemia, static electricity 

bneemta, tnpbasr baths in, 435 
t-naar> calculi, development 
of x-ray plain to nhnw, 
901 

fluoroscopy in. 957 
location* for. 967 
Penetrability u(. 959 
radiography of, 954 

compression cylinder in, 

diaphragm in, '160 
exposure for. 767 
ownership of plate. 963 
result*. 961 

stereoscopic, 969 

Tou»«y‘* board com- 
prasaor in. 966 
aeflulsr diaphragm in. 
060 

... '-ray for, 667 
Urine, conductivity of. i74 

77 


index 

declriclty 

“! r '.V ,rm " ,t *' , “ n « *93 

417 ■bttie elw-tnot) for. 

v 3 SsH§ 

mflammatma. .uue ^ 

high-frequency 
eurrent for. 662 ° 

L f ft:e,*!5 vph l ol - sterility 
' ectririty for. 422 

^95^' for. 

c-my in. 1119 

“T*®*" °[\ nwlmm ray* In. 

dosage. 1154 ' 

electrodes for. 375 
!! Moray oma of. Apoatoli 

treatment, 422 

r>< ho*raphy 

imperfect, sterility from, elee- 
tnetty for, 422 

retrofloiion of. hydro^leo- 
_• V? c «t* h»«hs for. 431 
l viol lamp. 631. 650, 651. 656 
for lupus, 666 

Vicrru bulbs of pure quarts 
660 

degree of. importance in x- 
ray treatment. 1050 
electrode. 482. 4$3 

application through cloth¬ 
ing. 539. 540 
effects, local. 54$ 
for high-frequency cur¬ 
rents. 539 

glass. See Glass wcuum 

rlrrlrnrlr* 

handle for, 539 
high-frequency, 539 
partial, 623 
perfect. 629 
principle of. 4$4 
rectal. 590 

static wave current applied 
through. 67 
Touvy's, 525. 539 
urethral, 564 

with innulated stems. 539 
in x-ray tubes, lowering. 786. 
7$7 794 

measuring, 783. 7$4, 790 
raising. 786 
regulation ol. 692 
without regulator, low¬ 
ering. 794 

nasaage of electricity through 
partial. 623 
perfect. 629 

tubes, explosive distance in¬ 
creased to. 632 
for electric illumination. 
630 

for internal use. 651 
msreury vapor, asdosilile- 
eurrent rectifier. V. . 
positively charged |»srticlrs 

in. 689 _ 

static wave current ap¬ 
plied by. 61 

Inin-aUssioD 

live nature of. 632 
x-rav* within, (WO .. 

Vagina, sodothsttoma of. radi¬ 
um in, 116*1 _ 

foreign IksIIiw in. radiograph) 
of. WS8 


also 
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v Kia*l_ bipolar, tU. 

.. ‘ rated fwai,. 8 *» *1 

Uw. t 3^* , “ tw > 2 « 

"**»* •*- 

v^^usi 5 ^- 4 ' 7 

to secure radium. 1152 

**™r 0«*tea. $34 
'“'jJj* **" deetralj-M. for. 

tumor*, ckrtrol) 1 !^ of. 406 
' «pillary. 

ranu .v£* ' r ~ ,U " lC > curw 

Vaaoddatatiqn. reflex, (nun 

34rt 1U, “ tM>0 01 ***““' D *rvr. 

secondary effect of static 
>l“'lt. 67 

taaomotor effects of stimula- 
if" 1 ! 0 ! Pttcumogiuithc. intee- 
_ Unal. 345 

Vclox. glossy. for ilealal radi¬ 
ography. 865 
prints. 826 
Veotril tubes. 158 

and spark-gaps. Totwey's 
arrangement, 748 
as valves. 169 
breaking of. 749 
construction of. 158 
for Gaiffe’s transformer, 719 
in radiotherapy. 749 
in serins with r-rav tubes. 
749 

overheating of. 749 
regulation. 749 
to remedy invent dis¬ 
charge. 747 
Villard. 747 
Wchaalt, 749 

Verruca, cats phoresis for. 396 
electrolysis for, 409 
radium for, 469, 1158 
x-ray. 1042 
x-ray for. 409, 1071 
Versions of uterus, high-fre¬ 
quency current for. 562 
Vertrbrw. eenrieal. fracture of, 
radiography of, 911 
dorsal, radiography of, 930 
lumbar, radiography of. 969 
radiography of. exposure for. 
767 

Vertebrate*, effect# of electric¬ 
ity on. 309 

Vertical hlm-carrier, Tousey a, 
862 

Vertigo, voltaic. 387 
Vesical rid cuius, high-frequency 
spark for freeing. 566 
radiography of. 959.1W 
ersu- m locomotor ataxia, 
galvanic rurrmt for, 496 
Vesiculitis, high frequency cw 
rent for. 566 
Vibraiirc intffTuplfii, 
elect niniagneue, 132 
Queen. 803 

Vihration and fIira.iic cut rent 
foe obesity. 418 

Vibrator for mechanic miwwaicv, 

583 

Vibratory current, 59, 522. bee 
■bo Static trace surreal. 

Villard's instniaienta for meas¬ 
uring -r-rav, 10*51 
Interrupter for lUtcemaUag 
eurreots. M>4 
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VilltH a intemirtcr for Iripkiw 
nirml*. MM 

omo-nwultior lot w»y 
ttilm, 7.14 

to raiK vacuum. 786 
nd k »t lf fMi>rtfr for moM- 
urine penetration of r-rny. 
TVS 

valve i>r ventril tube, 683 
oscilloscope connected with. 
«S4 

ventril tube, 747 
x-ray tube ^wilh otwnorj’ 
rlrTtnnlo, 739 

rilirt't faradisation "for chloro¬ 
form »ynropf. 419 
Violet-ray from glass vacuum 
electrode*. HItfU, 632 
trrat«!»t)t, 531 
Virtual electrode*. 334 
Visceral disturbance*. neuralgia 
and. 465 

Vitiligo. static electricity for, 
417 

Vitreous oleotrioily, 18 
Vocal cord*, paralysis of. 469 
radiography of. 915 < 
Volckcr nnd l-irhtcnberg'i 
lography. W15 
Volt, 47. 192. 214 

controller with mercury tur¬ 
bine interrupter. 703 
(elector, dental fractional, 
for catapboresia. 395 
Volta contact aerie*. 90 
voltaic pile, 89 
Voltage. 24. 48 

and quantity, distinction, 43 
C. G. R. unit, 214 
definition. 71 
different kind.- of. 200 
equilibrium of. 17 
factors influencing, 4S. 49 
for electrolysis, 247. 24S 
for elect rot hcrapcutic appli¬ 
cation*. 200 , 201 
for x-ray work. 799 
measurement of, 1S&-190 
potentiometer for, 194 
of bio-dectrie curn nte, 270 
of dynamo, 118, 123 
of faradic current, 212 
of huth-frcquency current. 

1 13 

of incandescent lamps, 630 
of induction-coil, 143 
of secondary ooil, 143 

■park length* of x-ray tubes 
of. 710 

of static machine. 692 
measuring, 42 
regulation. 43 

of storage battery, internal re¬ 
sistance of. correction for. 
163 

measurement. 187 
of voltaic cell. 74, 76, 82 

internal resistance of, 
correction for. 163 
measuring, 84. 88 . 1S6 
°* x-ray current, measuring. 
707. 713 

oicifie production and. 437 
physiologic effects of cleo- 
tnclty and. :«*» 
reduction of. in x-ray work. 
•W 

relation to rapacity, iu |m>- 
ducing contraction, 306 
to physiologic effect*. 201 
telephone lor measuring, 166 
unit of. 47, 214 
Voltaic cell, 73 

acid radicle of, 73 
action of, 73, 74 
local. 61 

amperage of. 74, 76 
arc- lamps run by. 201 


Voltaic cell, bichromate, 82 
llunsen. 83 

railinium standard, 85 
charging condenser from. 
238 

cheniir action In. 73 
ehlorid of silver, 84, 85 
Clark's standard. 84 
component parts of, 81 
condenser in shunt to, 
charging from. 238 
Damill. S3 
Ur La Hue’s, 85 
details of various kinds, 86 
discharging condenser by, 

double-fluid, 83 
economy of, 87 
Edison-Lalande, 84 
electrodes of. S2 
electrolysis by. 80 
electrolytes _ for. precau¬ 
tions in mixing, 87 
elements of, SI 
expenses of. 87 
Fleming's standard, 84 
for cautery. 76. 80 
for electroplating. 76 
for x-ray aork. 77 
gravity. 83 
Grove, S3 

beat production by. 90 
regulation. 77 
history. 89 

hydrogen liberation in, 73 
in multiple. 75 
in parallel. 75 
in aerie*, 75, 196 
induction-coil fed by ar¬ 
rangement, 139 
operated by. x-ray work 
with, 693 

internal resistance of, 196 
Lsltmli-KiliHin, 84 
Le Clan chi 1 , S3 
local action of, Si 
magnetic properties of, 104 
maximum efficiency, 76, 
77. 78 

motor* run by. 201 
operating electrolytic cell, 

253 

part* of, 81 

polarisation and, 74. 80 
poles of, 82 

porous cell of. testing of, 
87 

resistance in, 76 
inductive, 82 
internal, HO 
measuring. 231 
ohmic. 82 

short-circuiting of. 82 
silver ehlorid. 84. 85 
single fluid, 82 
Sroee, 82 

sparking distance of. 80 
standard cells to measure 
voltage of. SI 
sulphate radicle in. 73 
voltage of. 74. 76. 82 

internal resistance of, 
correction of. 163 
measuring, 84. 88 . 186 
volt-amperage of. 75 . 76 
watts of. 76 
stne in, 81 

consumed in, 87 
couple, 81 
current*. 17 
detection. 159 
measurement, 150 
nature of, |4« 
pile, original. XU 
vertigo, :iH7 

V olt-auipcrage of vultiue r« 4 l, 
76, 76 

Volt-controller, 198 


J r. t-e.,ntrollar, Ikpisl. |7T» 

Voltmeter, 193. 194. 244 
7 'Pprr. 244 

d’AraonvnTa. 184 

elect rostatic, 212 

for x-ray work. 713 
for x-ray work. 713, 798 
m secondary circuit to mra»- 

.iWrV™ 1,164 

static, to measure difference 
in potential at poles „< 
tube. 809 
utility of. 246 
water, 240. 247 
Volt-Ohm x-ray tube, 737 
vomiting, hysteric. 467 

Uh ^«r* of - ,i ^ r ^ 

,n 'l | , » t jl» r ' om * tedium in. 


Waostr.it hammer interrupter 
with faradic current, 149. 150 
Waite transformer for r-rar 
work. 725 

W alters" radiometer. 792 
W applcr intemipter, mtemirv 
tmns of. 802 

sinusoidal apparatus, 429 
transformer for x-ray work. 
725 

W armth. wave of negative vari¬ 
ation and. 276 
W'arta. diathermy for, 617 
electrolysis for, 409 
fiat, magnesium cataphoric,is 
for. 396 

fungating, magnesium eata- 
_ phoresis for, 396 
high-frequency current for, 
600 

radium for. 409. 1158 
x-ray. 1042 
x-ray for. 40S. 1071 
W'u*ecrmann reaction, effect of 
ultraviolet rays on, 655 
Watch, irregularity of. in power¬ 
houses, 211, 302 
Water, conductivity of, 226 
electrolysis of. 245 
evaporation of. electric charge 
and. 623 

flowing through inclined tube. 

inertia of, 244 
radiferous. 1155 
baths in. 1155 
resistance of. 226 
static electricity compared 
to. 49 

thermometer. 107 
voltameter. 246. 247 
Water-cooled x-ray tube*. 737 
Water-jacket tube for rectal 
cancer. 743 
Watt, 75. 76. 193. 215 
Wattmeter. 8 03 
Watts of dynamo, calculating. 
116 

of induction-ruil, 1(3, 144 
Wave current. 48 

Morton. 59. Sr- also Stat¬ 
ic ware current. 
static. 59. See alts* Xtobc 
tea nr current. 
of contraction. 326 _ 
of low potential. 271. fcec 
also (Tom oj scoutin' wci- 
atian. _ 

of negative variation, 2 T 1 

alternating relative po¬ 
tential of. during ad¬ 
vances. 273 
cold and, 276 
duration. 273 
fall and rise of, 273 
first, current during. 275 
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W»rr of rvrcnt i\-*> variation. for¬ 
ward progress of. 178 
from reflex stimulation, 

8*8 

in muscle, 271. 27*. 285 
in nerves 272. 27* 

»ff«t of narnolirw, 27rt 
and. 276 

masking of. bv superpo¬ 
sition. 27* 
point of origin. 277 
PUKWO talcing place 
during, 277 
rate of progress of, 2 < . 
trlattve potential of, 273 
velocity, 277 
warmth and. 27G 
Weber. 113 

Week* and Dixon'* modifica¬ 
tion of Sweet's loralising 
chart. 851 
Wehm-lt cathode. 

interrupter. 520, 698. 899 
efficiency of. 127 
in cutaneous applicationii, 
372 

interruption* of, SOI 
parallel, rapid radiography 
with, 716 

variations in current with. 
703 . 

x-ray. wall installation with. 

695 

rectifier for alternating cur¬ 
rents. 699 
ventril tubes 749 
Weill’s osone apparatus. 436 
treatment of pelvic neural¬ 
gia in neurasthenia, 505 
of sciatica. 575 

Weiss formula for stimulation. 
3S0 

law of excitability. 3*1 
Welding, electric. * i 
Webbarh light for dark-room. 

814 

Wi-itinghouse electrolytic light¬ 
ning arrester. 225 
Wesiinghouae-Xernst lamp, 653 
Weeton'* electromagnetic gal¬ 
vanometer, SOS 
Wheatstone bridge. 195 
equivalent, 228 
for testi rig conductivity of 
liquids. 173 

resistance of galvanom¬ 
eter. 230 

measuring resteunw by * 
227 


Wlw-wIntone bridge to measure 
mtrrnsl ma-lance of voltaic 
cell. 89 

Wheel intemipter, 475 

with mercury jet and illu¬ 
minating gas arc sup¬ 
pression. 803 

type of electromagnetic in¬ 
terrupter, 13* 

Wutcuhurst static machine. 31 
Wind, static electricity from. 
50 

Winding secondary coil. 138, 
141-143 
x-ray coils, 141 
Window* of dark-rooin, 813 
Wire. 215 

lurrying capacity of, 220 
coils of. heating by current. 
220 

conducting, heat production 
in. 218 

temperature of. 218, 219 
conduction through elec¬ 
trodes applied laterally, 281 
copper. See Copper wire. 
cross-section* of. 220 
for coil, length of. determin¬ 
ing. 218 

number of turn*, deter¬ 
mining, 218 
gauge*, 215 
in secondary coil. 138 
insulation of, 221. See also 
Insulation of wires. 
live, accident* from. 370 
metal, conductivity of. 216 
neistiWK of, 217 
rheostat. 197. 198 
rubber-covered. 204 
rite of, 215 

Wireless telegraphy. 124, 531. 
547 

Wiring for installation of 110- 
volt direct current. 202. 
203 

inside, 202. 203 
outside. 203 

to comply with U. S. National 
Board of Fire Underwriter*, 
regulations. 203-205 
Wolff's electroscope. 19 
Wood, acid-proving aU_20S 
backing for plates, 774 
ball electrode. 41 
electrode, hollow, uic of, w 
insulation of. 208 
varnish for. 208 
paint electrode. 41 


Wood splitting,static tlsctrkrity 
from. 50 

“Hoy. fusing-point of, 

iuu 

Work, definition. 213 

Workroom, osone production 
for, 436 

Wounds punctured, infected 
with fistula*, copper rata- 
pboresi* for, 390 
sluggish, static electricity for. 
4l« 

suppurating, galvanic cur¬ 
rent for. 416 

Wrist, fluoroscopy of. 987 
fracture of. Colic*', lateral 
radiography of, 992 
radiography of. 90S 
radiography of. 990 

Writer's cramp, galvanic cur¬ 
rent for. 500 

Wry neck, electricity for. 300 


Xa vrtm.xs.UA. diathermy for. 
617 

Xanthin calculi, radiographv of, 
959 

Xanthoma multiplex, high-fre¬ 
quency current for, 60$ 
x-ray for. 608 
X-ray. See Rontpen-my. 


Y xllow light .penetrating pow er 
of. 668 

Yohimbin and protnveratrin, 
studies of, in nerve stimula¬ 
tion. 338 


Zru NY, current electroscope of. 
1131 

Zinc. amalgamation of. for vol¬ 
taic nil, 81 

eatnphoresia for alopecia, 39S 
for epithehomn. 397 _ 
for fistula in ano. 397 
for hemorrhagic endome¬ 
tritis 39S 

for ulcer of leg. 398 
consumed ir^ voltaic crlK S. 
diaphragm. 754 
«4rct roly tic medication in 

gonorrhea. 398 

Zirconium oxide in stomach 
radiography. 9*0 
Zoolak. 941 
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IONIC MEDICATION BY ELECTROLYSIS 

\x electric current nmv be made to carry medicinal substance* into 
the tissues to a sufficient extent to produce certain physiologic and 
therapeutic effects. The positive electrode is usually selected for 
the active one. because it is generally convenient to use a solution of 
I som ; s;l | t of a basic medicinal substance. When a salt Is decomposed 
in the current, the ions representing the base travel into the body on 
their wav to the cathode, and the application is known as cataphorcxis. 
The effects of basic ionizations are manifested chiefly in the tissues 
close to the positive pole, though these ions may produce chemic 
reactions in the liquid with which the negative electrode is moistened. 
It is easily demonstrated that particles of a substance may pass entirely 
through the body, so as to be found on the surface of the opposite elec¬ 
trode from the one originally moistened with it. It is not at all certain, 

I however, that particles of the substance exert any influence upon the 
[deeper tissues through which they are transmitted. The effect seems 
| to be due to the liberation of an element or a radicle in a nascent state 
from the solution in which the electrode is moistened: and it is an im- 
nediate effect upon the first tissues subjected to it. The ions are 
transmitted through the deeper tissues in a condition in which they gen- 
? rally do not form combinations with the substances making up these tis¬ 
sues, or with ions traveling in the opposite direction. The two substances 
in the latter case may have the strongest possible affinity for each other, 
und still show no chemic combination except at the two poles. The 
same force called electrolysis, which is strong enough to dissociate ele- 
meats which can be separated in hardly any other way, is operative in 
[largely preventing anything but a local effect as the direct result of 
[electric ionic medication. 

I . Merely, dissolving a substance in water converts a considerable part 
ot it into ions. Ionic medication is. therefore, not a specific enough term 
m itself to indicate the subject of this paragraph. 

Ledue 1 has summarized our previous knowledge of the subject of the 
leleet nc introduction of medicines, and has added many valuable obser¬ 
vations of his own. 

It h.is long been known that electrolysis takes place at any point of 
contact between the skin and an electrode which is a much better con¬ 
ductor; that the primary effect at the anode is to liberate chlorin, from 
k MK mm chloric! of which the conducting portion of the body is 
f. *•' a . so M t,on - a , nd ox ygen, from the water in which it is dissolved, 
•in o'vvr-hlorS h l ,e . ral0<1 at the positive electrode, which it attacks, and 
of tlir’i ff t a*° l l ° nK , :1 or other base is formed. A continuation 
or otLr^Jo * , CS ,\ he oxychlorid of the metal and carries metallic 
f a '• v ' °o s mto the tissues, while the chlorin and oxvgen attack 

whcrcCVZ °L"l T ,aL A sin ’ ilnr S«« «... at the oathmie 

tl sodium and hydrogen arc liberated, and immediately combine 

1 Ion* ot Medication ionique, Paris, 1907. 

■ I f n 1 
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with the arid element of the electrode if the latter is a salt. A eon- 
tinuanco of the process dissociates this intermediate hydrogen or sodium 
compound, and carries the liberated acid ions into the body. 

If one wished to produee the effect of hydrocyanic acid* the negative 
electrode would Ik' wet with a solution of potassium evanid. while to 
produce the effect of strychnin the positive electrode would he wet with 
k solution of strychnin sulphate. 

Experiments in Cataphoresis. S. Salaghi* has performed the 
following experiment with a view to arrest ing and fixing in the tissues the 
ions which are carried there by a galvanic current: Four glasses, A B 
C, and I) (Fig. 276) are placed in series. The positive electrode of a 
galvanic bat ten- dips into A. which contains a solution of nit rate of silver. 
This glass is in electric connection by means of a strand of cotton mesh 
with B, which contains a solution of sodium nitrate. C also contains 
sodium nitrate solution and is connect cel by a cotton mesh with D, which 
contains a solution of sodium hyposulphite. B and C are connected 
by a tube containing a dog's sciatic nerve immersed in oil. A current 
of 12 ma. passing steadily for twenty-four hours will produce a precipi¬ 
tate of silver in several centimeters of the length of the nerve at the end 


Tube containing 
sciatic nerve im- 

C'otton cord, mern-d in oil. Cotton cord. 



Fig. 276.—Fixation of ions in the tissues after cataphoresis. 

nearest the anode. The precipitate is found exclusively in the myelin 
of the nerve-tubules. 

Another experiment by I>educ consists in having two rabbits sepa¬ 
rated by absorbent cotton wet with potassium evanid; the rabbit 
connected with the anode is poisoned. But if the cotton were wet with 
strychnin hydrochlorate, the rabbit connected with the cathode would 
be poisoned. 

In an oral communication to the author Dr. G. Betton Massey states 
that a piece of raw meat to which a galvanic current is applied through 
electrodes of amalgamate! zinc (zinc dipped in ackl and then in metallic 
mercury) will show a gray discoloration, indicating a transportation 
and deposit of metallic mercury-. 

Rate of Transportation of Ions.— It is important to remember 
that the rate of passage of the electric current, about the same as that ot 
light, is a very different thing from the speed at which ions move through 
the same electrolyte. Different ions move at fixed rates of speed, which 
for eaohion increase with the electromotive force which drives it, and 
is diminished with the length of electrolyte through which the current 
has to pass. Kohlrausch gives the following as the rate of speed when 




















aP2Mi:nicAi. r.T.wriurtrv anii hontokn rays 

an electromotive force of 1 volt acts through 1 centimeter of length of 
electrolyte:. 

Silver ion* move at the rate of 0.106 cm. per hour. 

Lithium “ " “ '• 41 0004 44 “ 

Solium 44 “ 44 44 44 0.92G 44 44 

Cerebral Effects of Medicinal Electrolysis.—Gautrelet ’ has tested 
the effect of the strong currents used in electrolysis near tin 4 head. 
Using the positive electronic with a surface of 100 square centimeters 
applied to a rabbit’s ear, while the indifferent electrode is applied to 
the thigh, a current of 30 run. is allowed to flow. The effects produced 
are of two kinds: an early effect, due to the electric current itself, and 
always seen, regardless of the nature of the electrolyte used to moisten 
the electrode, and a later effect, which is sometimes seen when such a 
substance as strychnin is used for the electrolyte. The effects directly 
due to the current are at first symptoms of peripheral irritation of the 
trigeminal nerves, movements of the face and of the eyes, and an in¬ 
crease of the sensibility of that region. There is a stimulation of the 
cerebellum, causing movement of the opposite paw; and bulbar stimula¬ 
tion, causing a change of the cardiac and respiratory rhythms and in¬ 
creased frequency of respiration; and a stimulation of the medulla, pro¬ 
ducing contractions of a good many different muscles. These phenomena 
of stimulation amount to epileptic convulsions in the course of fifteen or 
twenty minutes, the convulsions being at first tonic and subsequently 
clonic. The eyes protrude, the pupils are dilated, the heart boats fast. 
At a subsequent stage paralytic symptoms develop, the corneal reflex 
on the opposite side from the anode gradually becomes abolished; 
spontaneous movements cease, and movements of the nostril and face 
on the same side are abolished; the face is drawn toward the opposite 
side. Xo reflex occurs from a pin-prick; sensibility disappears from the 
face and all parts of the body. Tn these experiments an application of 
about one and one-half hours was required to induce a general paralytic 
condition, which was usually but not always recovered from, a small 
proportion of the animals dying. 

A very different result takes place when the circulation in the ear 
is restricted by a clamp applied to the base of the ear; in a very few 
minutes the heart becomes regular, respiration very rapid, anil paralytic 
phenomena are observed, especially Chevne-Stokes respiration. Death 
ensues in about an hour from asphyxia, the blood being found black 
and containing unreduced hemoglobin. In this experiment few if any 
symptoms of stimulation, and scarcely any convulsive movements, occur. 

If a substance, such as strychnin, is used, its special effects become 
apparent afier a much longer time than the effects directly due to the 
current.. It the circulation in the ear is not impeded, the characteristic 
strychnin convulsions take place after fifty minutes’ application, and 
the animal dies almost immediately. When the circulation is cut off, 
the strychnin symptoms do not occur even after the cessation of the cur¬ 
rent or of the direct results of the current; but if the clamp is removed 
before the animal dies, the characteristic symptoms of strychnin-poison¬ 
ing develop a few hours or a day later. Of course, in the latter case 
the current was stopped entirely after the application of three-quarters 
of an hour. 

1 Arch. U'Klec. met!., July 10, 1007. _ 
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IONIC MEDICATION iiy electrolysis 393 

Distinction Between Electric Ionic Medication and Other Ionic 
Medication. -Dissolving any substance produces u certain number 
of ions of that substance, ami it is probable that all medication depends 
ehiolly upon these active particles of the different substances. 

Electric ionic medication is the production of ions, and their in¬ 
troduction into the hotly by means of an electric current. 

The Author’s Technic for Electric Ionic Medication. A four-cell 
bath is used (p. -124). Three of the shallow glass trays contain a solution 
of sodium bicarbonate, and the fourth tray a solut ion of the medicine to be 
introduced. The electrode in each tray is a carbon plate, and is covered 
by a piece of indurated fiber anti felt. Another piece of felt is wrapped 
around the part at which the medicine is to l»o introduced, anti the 
whole is dipped into the tray containing the medicated solution. This 
tray is connected with the positive wire from a table (p. 446), which 
supplies galvanic, faradic, and rhythmic and other currents derived from 
the 110-volt direct electric-light circuit. The volt controller and the 
rheostat arc both adjusted so as to give no current. The connections 
are made for the galvanic current, and the rheostat and volt controller 
are gradually changed until the milliamperemeter indicates that a cur¬ 
rent of 20 or more milliauiperes is passing through the body. .More or 
less burning sensation is usually to be expected at the place where the 
medicine is introduced, and the amount of pain furnishes a guide to 
the amount of current permissible. The four-cell bath referred to 
allows the indifferent electrode to he applied to either foot or either hand, 
and enables one to change from one to another by moving the wire froni 
one binding-post, on top of the table to another. A burning feeling, in 
the foot or hand at the indifferent electrode is an indication for changing 
from one limb to another, but before this is done the current is gradually 
reduced to zero. The current is gradually increased to the original 
strength after the new connection has !>ecn made. For the heaviest 
currents three of the trays may be connected with the negative pole of 
the galvanic current, the more extended surface of contact with three 
different extremities at the same time preventing any discomfort ti<»m 
the indifferent electrode. This, however, does not lessen the pain u 
effect at the active electrode, and an anesthetic is required m some 
cases, as in the use of a metallic zinc electrode of small >tze <o\cra 
with felt wet with a 5 per cent, solution of zinc sulphate ami a rU | T(n " 
40 to SO ma. for the cure of rodent ulcer. W caker currents nm e u> 

for the same cases without an anesthetic. t 

Adrenalin cataphoresis is used as a means ot blanching the I ssues 
previous to the application of the ultraviolet rav, which w l no 1* . 
tissue filled with rod blood. A small electrode is used, which U- 
in a hard-rubber receptacle, for the solution (1: 1000 ad re ^ 

and the bottom of which is formed of porous membrane 1 £ h 
active positive electrode. The other electrode maj >e «-* , about 

and a continuous current of about .*S ma. be allowed to 

five minutes. . „ ... method 

Mercuric Cataphoresis. -This term is usually npp i nm> or 

introduced by Massey. Extremely heavy currents of al> ‘? ut . of sharp 
more are applied from the active positive electnxle, co w hilc 

pieces of zinc amalgamate*! with, mercury, thnis \ general 

the patient lies upon a large indifferent negative e «.< • necrosis 

anesthetic is required. There is coagulation necrosis or acid 
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of the tissues for almost t inch around each metal point. connected 
with the positive |K*le. and tin* portion of tissue thus destroyed dries up, 
and eventually, after one or more weeks, separates, leaving a granulating 


surface. 

Correct technic is extremely important. The indiilerent negative 
electrode had better be a pad of kaolin laid over a smaller sheet of metal, 
which it more than covers. Any small area of metallic contact or mark¬ 
edly greater conductivity would permit a more concentrated flow of 
the current, and produce, at the indifferent electrode, a negative bum, 
which is characterized by alkali necrosis or colliquative necrosis— 
a moist gangrenous process like that produced by the action of a caustic 
alkali. The patient is under the influence of an anesthetic, and so 
cannot give warning of the occurrence of a burn. The positive wire 
may be divided into about five strands, and it is best for the zinc 
points (pieces of sheet zinc, such as signs arc painted on, about J of 
an inch wide at the base, about 3 inches long, and tapering to a very 
sharp point) to be soldered to the copper wires. If this is inconvenient, 
they may be bent around the wire and securely pinched. The points 
are galvanized by dipping them first in dilute acid and then in metallic 
mercury. The first point, should be introduced before the current is 
turned on, and a rheostat should be used to verv gradually increase 
the strength of the current from zero to 30 or 40 ma. Then another 
point Is gradually introduced, and it will be found that the milliam- 
peremeter registers an increased current, due to the larger area of contact. 
Other points are introduced so as to transfix the tissues all around, and, 
if practicable, beneath the growth. The current may then be found to Ik- 
50 or 60 ma., the increased area of contact at the metal points having 
greatly reduced the resistance at the positive pole, while the resistance 
at the negative pole has not been changed. Additional current is now 
turned on very gradually until 100 or even 200 ma. are indicated by the 
nuliiamperemeter. Ihe flesh is seen to turn white, and a white froth 
exudes from the different punctures. The exact length of time that the 
current should be allowed to flow varies with the amount of tissue that 
is to be destroyed. It is usually between five and ten minutes. The 
current must be turned off just as gradually as it has been turned on. 
and the last metal point must not be removed until the current has 
ceased to flow. The 110-volt direct current is most suitable for the 
work. This may be obtained from the direct 110-volt electric-light 
circuit, or from the alternating electric-light circuit, by a rotary trans¬ 
former or a storage-battery or a galvanic batten* of the necessary 
number of cells to produce about 110 volts may be used. 

I his treatment has been applied to cancers of the breast and tongue, 
localities where turning the current on or off suddenlv would cause 
serious shocks. 

1 lie advantages of this treatment are the freedom from hemorrhage, 
t ie complete destruction of the part to which it is applied, the presence 
OI a sterilised and usually drv slough, which changes into a drv scab 
and comes away by natural processes. 

be disadvantages are that it does not have a selective action upon 
the morbid tissue, nor one extending beyond the area actually destroyed, 
nun that its cicatrices are very bad compared with those left after a case 
. "‘*‘ n cur< ‘d by the x-ray or by surgical removal and a plastic opera- 
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W hile the method is certainly a valuable one for use in occasional 
special, ease* «t may not be unfair to characterize it in some other case' 
as an imperfect form of surgery-. There is a question as to whetTer 
the dcstrut me etlect is at all due to the transportation of inercurv into 
the tissues, or whether it, is ,lue altogether to the action of the ouZ 
trie current. I he author feels that the latter is the chief factor in 
the case. 

The method has been used in cancer of the neck of the uteru* -is 
well as in external growths, like those mentioned above. 

Cocainization by Cataphoresis. The most successful method is 
to moisten the felt covering of the positive electrode with a 10 per cent 
solution of coca in hydrochlorid in guaiaeol. and to apply a current of 
o ma. for about five minutes. This produces cutaneous anesthesia, but 


Fig. 277.—Dcntiii fractional volt elector for cataphorosls 

a doubt remains in the author’s mind as to whether it is any greater 
than would be accounted for by the action of the guaiaeol (a carbolic- 
acid derivative) without an electric current. The method has been 
employed for neuralgia, for the pain in locomotor ataxia, and a^ a prepa 

ration for small superficial operations. , • 

Fig. 277 shows a suitable volt controller for dental caUphoresu*. 
Electrolytic Medication in Middle-ear Disease.—1 he niateraij* 
employed bv Malherbe' are solutions of sodium chlond. 
sodium iodi'd, and piloearpin nitrate. The strength of ^e soluUo 
varies from 2 to 5 per rent, and t he active electrode (positive « ltl f *{“ 1 o{ 
three substances and negative with piloearpin) consists «» P.' 
cotton wet with the solution, and placed in the external nU ‘ ,lto ^ h "^ t ‘ 1 ‘ r 
in contact with the outer surface of the drum of the ear. Ihe on 

» Arch. d'Efecl. mod., July 10, 1007. 
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(deotrodo is an olive-shaped one with an insulated stem, and is intro- 
duced through the Eustachian tube until it touches the inner sur¬ 
face of I ho drum membrane. Rather strong constant currents of I to 
3 nut are used for seven or eight minutes three times a week. There is 
a feeling of warmth or of burning. There is a beneficial effect upon 
sclerotic and cicatricial conditions. 

Malherbe has treated tubal catarrh in the same way, having the 
anode in the external auditory meatus wet with a 1 percent, solution of 
zinc chlorid and the cathode in the Eustachian tube. 

Chlorin Ionization for Fibrous Ankylosis, Sclerosis, Dupuy- 
tren’s Contraction, Sclerodactylia, etc. The benefit which has long 
been known to follow the application of the constant current in these 
cases may be due in part toehlorin ions from the saltsolution often used 
to moisten the electrodes. The specific object of applying these ions 
requires that the active electrode should be a large one, so as to permit 
of the use of strong currents of 20 to 50 ma. and that it should be the 
negative electrode. 

Copper Electrolysis for Ring-worm.—This is a practicable method, 
but has not been employed to any extent. The object is to carry an 
antiseptic agent into the hair-foil iolcs. The strength of current depends 
upon the area of contact: the application should not he strong enough 
or long enough to cause pain, hut it must cause a distinct sense of 
warmth. 

Copper Cataphoresis for Fistulas About the Jaw.—A suggestion 
by the author is to make use of eofjper electrolysis for these cases, after 
making sure that there is no retained broken root or root filling. A 
small area of necrosis can be cured by this means. The current should 
he 6 ma., or as near that strength as the patient can stand. The posi¬ 
tive electrode is a pure copper rod introduced into the fistula, and the 
negative elect rode is applied at some indifferent place. 

Copper Cataphoresis for Infected Punctured Wounds with 
Chronic Fistulas.—A copper positive electrode is passed into the 
fistula, and a current of 6 or S milliamperes is allowed to How for six or 
eight minutes, when the current Is gradually reduced and a reverse 
current of 2 or 3 ma. is allowed to flow for a short time to loosen the elec¬ 
trode from the flesh. Treatments arc given once a week, and result in 
a cure in three or four weeks. 

Magnesium Ionization for Flat Warts.—A piece of absorbent 
cotton 2 cm. in thickness and with a surface of 100 cm. was moistened 
with a 5 per cent, solution of magnesium sulphate and formed the posi¬ 
tive electrode. A current of 10 ma. was applied for fifteen minutes. 
Eight days after the first treatment the skin was smooth, and over almost 
all the surface treated the wnrts had become flattened and effaced. 
Some disappeared without leaving any trace. Most of them, however, 
were replaced by a little yellowish-brown spot; others felt a little bit 
rough. Only two treatments were required at intervals of eight days, 
and five or six days after the last treatment the skin was entirely normal. 

This is the history of a case of multiple verruga planus of the hire, 
treated in this way by Bordet, after all the usual methods of treatment 
had failed, and even after the application of high-frequency sparks had 
produced little effect. 

Magnesium Ionization in Fungating Warts.—A case in which 
this treatment was tried by Bordet did not yield promptly. The 
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electrode measured GO *q. cm., and a current of 15 mn. was applied for 
fifteen minutes. Seven or eight small flat warts disappeared in the 
course of two or three treatments, hut the fungating ones were so little 
affected that he destroyed them hv the galvanocautory. 

lodin Ana phoresis for Goiter.—A solution of potassium iodid or 
a solution of iodin in one of potassium iodid is usc-d to moisten the felt 
covering the negative electrode. The process is one of anaphoresis, not 
c.Htnphoresis. because the active ngent is one which seeks the anode 
instead of the cathode. The elect rode most, Ik* a large one. curved 
around the neck, and a current of about 100 mn. for ten minutes Is 
requiml. The positive electrode is a large one. and is placed at some 
indifferent point. Particular care must be exercised in turning this 
extremely powerful current, on and off gradually. Applications are 
made every day. They arc quite painful. 

The effect is beneficial, but seldom causes the complete disappearance 
of the tumor. It is possible that it may be due practically entirely to 
the effect of the electric current and not to the iodin. 

Iodin Anaphoresis for Chronic Suppurative Adenitis. A method 
which is useful in cases where it is very desirable to avoid an incision 
and consequent scar is by aspiration of the pus. injection of a solution of 
iodin or iodid of potassium, and introducing a needle, insulated except 
at the point, and connected with the negative pole of the battery. 
The other electrode is applied at some indifferent place. A current of 
10 or 15 nia. is gradually turned on and allowed to flow for ten minutes. 
Throe or four applications usually effect a eure. 

Iodin Ionization for Gonorrheal and Tabetic Arthritis of the 
Knee.—Successful cases have been reported by Giovine. 1 A solution 
of potassium iodid is used to moisten the large negative electrode which 
is wrapped around the joint. 

Zinc Cataphoresis for Fistula in Ano.—These cases have always 
been oxtrcmelv difficult to cure by this method, but an improved technic 
suggested by Bilinkin has resulted in a number of eases being cured. 
The positive electrode consists of the finest kind of a zinc rod or needle, 
and it is coated with paraffin except for I cm. at its dist.-d extremity. 
It is introduced to the bottom of the fistula, almost hut not quite 
entering the rectum. A current of 6 ma. flows for three minutes, and 
the bowels are kept constipated for three days by means of opium. ' 
subsequent treatments the electrode does not pass so far into the ns u a. 
and thp rnnertVi of tho r-.irmnt is erraduallv reduced. From six to 



them a dead-white color, which, however, does not i 
* Uiforma Medico. November 2, I90<- 
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little later the surface becomes rod ami remains somewhat inflamed fora 
W cek. Soothing applications are required, and no further clntroly-ts 
probably until two or three weeks after the first application. Two or 
three applications an’ rcquiml. 

Zinc Electrolytic Medication in Gonorrhea. -A soft-rubber 

catheter with multiple eyelets is used to irrigate the urethra with some 
solution, such as t per cent, solution of sulphate of zinc, which forms 
the positive electrode for a current of from 1 to It) ma. Bouchet 1 makes 
the electric connection with the liquid by the use of a fine platinum wire, 
which passes through almost the entire length of the catheter, and which 
is fastened to a metal tube inserted between the tube from the irrigator 
bag and the catheter. It is to this metal tube that the positive wire is 
secured. The other electrode is applied to any other indifferent region. 
An irrigation with 2 quarts of solution is enough for each application. 
In acute cases, where the treatment is begun on the first or second day 
of the disease, Bouchet has found that daily' treatments cause immediate 
disappearance of the discharge and sterilize the urethra of gonococci in 
fourteen days. In 30 chronic cases he obtained a complete cure in three 
or four weeks by applications made every other day. 

Zinc Cataphoresis for Alopecia. Leduc's 1 experiments upon 
rabbits rendered bald by tinea show that the application of a positive 
electrode wet with a 1 per cent, solution of chlorid of zinc causes rapid 
growth of the hair. 

Chronic Hemorrhagic Endometritis and Chronic Ulcer of the 
Leg. Zinc cataphoresis is excellent in both these conditions. 

Lithium Ionization in Gout.■— Guilloz’s method has been used 
successfully in a large number of cases (70 of his own reported). The 
affected limb rests in a porcelain basin filled with a 2 per cent, solution 
of a lithium salt, with enough lithium hydrate to alkalinizc it. The posi¬ 
tive electrode is placed in the solution, and a large indifferent negative 
electrode Is applied over the lumbar region. Guilloz gradually turns 
on a current of 150 or 200 ma., and allows this to flow for t wenty or thirty 
minutes, lie terminates the session by fifteen minutes’ high-frequency 
autoconduction. Treatments are given every day or perhaps twice a 
day. 

The results are relief of the local symptoms, a rapid reduction in 
weight, a cure of the attack, and prophylaxis against other attacks. 
Gouty deposits often disappear. It must be remembered that these are 
extraordinarily heavy currents, to be applied for such a length of time, 
and the usual care must be taken to prevent shocks or burns. 

Bipolar high-frequency cIHuviation may be substituted for auto- 
oonduction in the above technic. Electric-light baths arc of very great 
value in some cases where cataphoresis anti high-frequency currents 
cannot be applied. _ 

Bordicr has found uric acid in the solution with which the posi¬ 
tive electrode was wet during lithium cataphoresis. Dipping the 
arm in a solution of a salt of lithium, which forms the anode, lithium 
will Ik* carried into the system bv the rurrent, and will appear in the 
urine. The cathode should be used if it is desired to introduce the acid 
radicle. 

The best solution for medication with lithium ions Ls a 2 per cent. 

1 JiMim. tic* I'nirticH'iui, February 9, 1907. 

* Juurn tic HiYliDlittOpitj Soj>tcnil>cr l«'». 1904. _ 
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solution of lithium eWorld, with about T *, of lithium hydrate, just 
enough to reuder the solution alkaline. ' ' J 

I rie acid is :» grout many times more soluble in tt elution of ft 
lithium salt than in the normal fluids of the body, and this is the theory 
of thus application. 

Salicylic Ionization in Acute Rheumatism. A 4 per cent 
solution of sodium salirylate may be used to moisten the negative 
electrode, and a current of from 5 to 15 mi, depending upon the size 
of the electrode, may l»e applied for half an hour to an hour. Bordet* 
reports the cure of a case of talalgia by three treatments; of a case of 
tendinous articular rheumatism by ten treatments; of a case of acute 
muscular rheumatism by seven treatments; and of a case of acute 
polyarticular rheumatism by nine treatments. 

Salicylic Ionization in Migraine of the Arthritic Diathesis.— 
According to Hartcnberg. 1 an attack of sick headache in these cases is 
due to arterial spasm, probably from irritation of the cervical .sympa¬ 
thetic,, and t his he considers due to a rheumatic infiltration of the tissues, 
especially the muscles of the neck. Parts of the muscles are swollen 
and tender. If the swelling is recent and subacute, it is elastic and 
supple, but if it is inveterate, there arc hard nodules in the muscles. 
There may also lie indurated glands, thickening, and infiltration of the 
skin. This condition irritates the superior cervical ganglion of the 
sympathetic, which becomes sensitive to pressure. Electrotherapy, 
which removes these infiltrations, cures the sick headaches. 

Salicylic ionization is employed. The negative electrode is placed 
around the neck, and is moistened with a 20 per cent, solution of so¬ 
dium salicylate. Tlie positive electrode Is at some indifferent place. A 
current of from 15 to 50 nia.. according to the size of the electrodes, is 
allowed to flow for one-half hour. Recent muscular swellings disappear 
in twenty treatments. *1 he harder ones take a longer time, but disnp- 
poar with the glandular and cutaneous infiltrations. I he sick headaches 
arc benefited during the first month, and are cured, but occasional 
treatments arc desirable to prevent relapse. _ . , 

Salicylic Ionization for Muscular Rheumatism in the Lumbar 
Region. Each electrode measures 6 by S inches and the no gat n i 
electrode is wet with a 4 per cent, solution of sodium >alic\lai<. ani 
placed :it the seat of the greatest pain. The other electrode is placedia 
few inches away, either above or below. A current ot trom 50 tOi 
ma. is gradually turned on, and allowed to flow for from hiteen to >ix . 
minutes. , 

Salicylic Ionization for Sacrovertebral and Sacrococcygeal 
Arthritis. This has been successfully employed bv Bordet m 
such severity that the patient was confined to bed. 1 he ne£ra . 
elect rode is wet with a 4 per cent, solution of sodium salicylate, ana 
applied over the painful articulation, while the other ‘ L ' ‘ 

a point near the spine, a few inches higher. A current of .■>( or * • 
for about twenty minutes even' day is required, and each treatm 
may bo terminated bv faradization with » fine wire coil and a moderate 
strength of current applied bv a roller electrotie. , 

Salicylic Ionization for Tic Douloureux.—Tins has been used t*> 

1 Arch labornt. d«* HApit d’Algcr.. June, HKMh No. iv, p. 135. 

* tncilicalr, January 15, 1900. , , icuv, 

* Bulletin •illicit! dc lu Sucict*- fntneoyt? dVtwtrolh.rnpie. January. !.*»• 
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Lcduc 1 and others with n certain proportion of cures. The negative 
electrode is a sheet <»f metal conformed to the shape of the portion of the 
face affected, and covered with absorbent cotton wet with a solution of J 
sodium salicylate. A current of about 20 ma. is allowed to flow for 
about an hour. The process is the reverse of catnphoresis, the ions 
desired being the acid ions which flow away from the cathode, and not 
toward it. The indifferent electrode must be a large one to prevent 
irritation from such a strength of current for so long a time. One 
or more of the cells of a four-cell bath serve admirably as the indifferent 
electrode. 


INDICATIONS FOR IONTOPHORESIS (Machado's TabU ).* 

Ulcers / Salicylic iontophoresis. 

‘ \ Zinc iontophoresis. 

Secondary infections of f Zinc iontophoresis. 

nr nt hi.r OA _I.. _.1 


Skin Affections. 


eczema or other se¬ 
creting dermatoses. 
Sluggish wounds. 
Epithelioma to. 

Acne. 

Furuncle and anthrax. 
Alopecia areata. 

Falling of hair. 

Sycosis. 

Tinea. 

Fistula?. 

Verruga. 

''Gout. 


Articular affections. 


Rheumatism. 

Blennorrhagic rheuma¬ 
tism. 

. Fibrous anchylosis. 


Cathode of amalgamated zinc. 


Requires a general anesthetic, 
said x-ray is better. 

Zinc iontophoresis. 

Copper iontophoresis. 

Copper iontophoresis. 
Magnesium iontophoresis. 


Neuralgia. 

Fistula ani . 

Genitourinary diseases. 

Glandular affections.... 

Dental fistula* 
Middle-ear disorders_ 


Salicylic iontophoresis. 

Iodin iontophoresis. 

Elcctrolvtic baths. 

CL Am.', Cl Li. KI, Ns&0„ 
iontophoresis. 

Salicylic iontophoresis. 

Iodin iontophoresis. 

Quinin iontophoresis. 

Euquinm iontophoresis. 

Cocam and guaiacol iontopho 

mas. 

Salicylic iontophoresis. 

... Zinc anode iontophoresis. 

Blennorrhagic urethritis, zinc anode iontophoresis. 
Blennorrhagic urethritis, gelatin bougie anode impreg¬ 
nated with nitrate of silver. 

Iodin iontophoresis. 

Non-suppurntive adenitis. 

Suppurative adenitis injection of KI solution, with evacu¬ 
ated sac and then galvanic current. 

. Copper iontophoresis. 

/ Anode solution 2 to 5 per cent. NaCl. KC1. or KI. 
t Cathode solution 2 to 5 per cent, pilorarpin nitrate. 


Ionic Medication by Means of High-frequency Currents.—An 

electrode for this purpose (Fig. 278) consists of a dome-shaped unipolar 
\.tt uurn lube with a leading-in wire, which terminates less than an inch 
rora the flat surface which is to lie applied to the body. This leading-in 
"ire is connected with the Oudin resonator or with one pole of the 

’ Arch-d-EW. mrd., November 10, 1905. 

' irgihn Machado, I** Applications, etc. 
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d’ArsonvnI transformer. In the latter cam the patient holds a metallic 
electrode connected with the other pole. The Hat surface buna rece** 
in which is fixed a sheet of asbestos moistened with the medicine to }** 
employe*!. There is certainly some effect upon t he skin from the vapor¬ 
ization of the medicine by the shower of sparks employed, but it seems ex¬ 
tremely doubtful whether any effective amount of the medicine is carried 
into the tissues by the currents. High-frequency currents arc alternat¬ 
ing. and one of the primary conditions of catnphoresis, electrolysis and 
polarization is a unidirectional character to the current. When one 
wishes to prevent electrolysis and the like, the first step taken is always 



Fi*. 27S.—Electrode for ionic medication by means of high-frequency currents. 

to make the current an alternating one. The effect of iodin upon the 
skin is, however, very much increased by this application. 

Chlorin Iontophoresis in Rheumatoid Arthritis. Where there is a 
boggy swelling around the joint wrap joint with twenty thicknesses of 
lint wet with a sterile 2 per cent, salt solution. Tin-foil and oiled silk 
are outside of this, which forms the negative galvanic electrode. The 
positive indifferent electrode should have a larger area. The density of 
the current should be not more than 1 ma. per square centimeter. 
This is applied thirty minutes three times a week. It may free the 
ankylosis. 1 A finger-ring should not be worn because of possible con¬ 
centration of the current: in fact, Humphris reports a bum under a 
finger-ring from 25 ma. for thirty minutes. 

Various Opinions as to the Value of Electric Ionic Medication.— 
Zirntncnr believes that there is nothing but. a surface effect from the 
ions of medicinal substances which are used to moisten the electrodes, 
and thut the deep effects, beneficial or otherwise, are due to the current 
itself, lhe last clause means, of course, the tissue ions which transmit 
the current, and which in reality constitute the current. 

Iscovesco and Matza* have performed experiments in which they 
tested the electrolytic introduction of medicinal substances into gelatin 
containing j> 6 per cent, common salt, and found only a surface action 
ywtn potassium permanganate. A layer was produced upon the sur- 
tacc which prevented further progress of the colored particles, lhe 
result with copper sulphate was the formation of copper chlorid. which 
penetrated into the gelatin at the rate of 1 cm. (0.4 inch) in several 
hours. The result with iron acetate was the same as that with potas¬ 
sium permanganate. 

1 heir conclusion is that it would be more effective to give a hvpo- 
<loruuc * n i<a-tion of die substance to be introduced into the firing l>ody 
than to use the electrolytic method. 

‘ ACvm ’n»Sto dc Ilonlmux. Jununrv, 1900. 

.Ninth Medical Congress.. Porn*. October 14, 1907. _ , . 

i j I. hyMolojptaU Lnborntorv of the Sorboune, Coiuptw* rendu* dr la >oc»eb dc 
biolowr, February S, 1UU7. 
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Tuffier and Mnutft have experimented with salicylic ionisation, 
and have obtained the olmrnceristic color reactions in the most super¬ 
ficial layers of the epidermis, but never in the subcutaneous cellular 
tissue. . . , 

Lattcux and Zimniern 1 have .seen particles of copper deposited at the 
surface of the uterine mucous membrane in a rabbit, but never in the 
deeper t Issues. 

(lautrelet (December 2o, 1907), in testing the effect of different 
metallic ions upon the heart in frogs, drew the conclusion that, under 
the usual conditions of electrolytic medication in man. the ions which 
are introduced form combinations with other ions, and produce a local 
effect, hut do not enter the general circulation. 

Frogs were placed with one hind foot in a solution of potassium 
chlorid, iron chlorid. magnesium chlorid, etc., and the other hind foot in 
a 2 per cent, solution of sodium chlorid, while a current of 2 ma. was 
allowed to flow. The metallic solution was connected with the positive 
polo. The movements of the denuded heart were registered by a Marcv’s 
cardiograph. 

His conclusions were that potassium, mercury, and copper ions 
are essential poisons to the heart muscle, acting only slightly upon the 
cardiac nerves. Magnesium ions stop the heart’s action bv an effect 
upon its nerves. Trivalent iron ions slightly paralyze the heart muscles, 
but act as a violent poison upon the nervous system. Divalent iron 
ions and calcium ions are tonics of the cardiac muscles, but in large 
doses act as a nerve poison. Sodium and silver ions do not produce 
much effect, although the first slightly stimulates the myocardium, and 
the latter stimulates the cardiac nerves. 

Brfeard' h.*k> not succeeded in the ionic treatment of ankylosis 
of the large joints, even if of traumatic origin. He does not believe 
that the medicinal substance is carried beyond the follicles in the skin, 
and thinks that whatever effect is obtained in joint cases is due to the 
electric current and not to substances used to moisten the electrodes. 

Just as the effect of basic or cations is manifested at the positive 
pole, so the acid or anions produce their effect at the negative pole. The 
solution of common salt, sodium chlorid, which is often employed to 
moisten the electrodes for ordinary therapeutic and diagnostic purposes, 
becomes dissociated into sodions and chlorions; the latter are acid ions or 
anions, and produce their effect upon the tissues close to the negative pole 
.rom which they start on their paths toward the positive pole. Nascent 
cnlonn is responsible for part of the irritation produced when sodium 
clilond solution is used to moisten the electrodes, and which may be pre- 
' CU pi " use of sodium bicarbonate solution for that purpose. 

electrolysis in Cancer.—Tumors of any considerable size require 
powerful currents applied with the same precautions as described under 
the head of Mercuric C ataphoresis (p. 303), the only difference being 
tnat platinum needles are usually employed, and that it has been cus¬ 
tomary to avoid the possibility of shook by using both poles actively. 

> ihi> method the positive and negative electrodes are thrust into the 
, near the periphery of the tumor, and a current of 30 to 80 ma. is 
gradually turned on. This bipolar method does not secure the drv 
« cruized slough obtained when the different needles are all connected 

J Arch. d’KIecl. m^l., November 10, 1907. 

otfc ooil l/iU.Tu*tJouul Couitrctis of I'h yMOLLuntuv. 
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with the positive wire, and the* indifferent negative electrode is a large 
„nc of kaolin or clay. A general anesthetic is required. The entire 
an a destroyed cotnes away. There is no selective action upon diseased 
tissues. The healthy tissues are destroyed as well as the morbid. 
There is no effect beyond the area through which the current Hows in 
its greatest concentration. 

The Strength of Current to be Employed in Electrolysis.— 

The effect is greatest upon the portion of tissue directly in contact 
with the electrode. With moderate currents it varies with the length 
of time during which the current flows and the current density, and 
depends, therefore, upon the quantity of electricity per unit of surface 
of contact. Electrolysis for stricture of the urethra requires the ap¬ 
plication of a sufficient quantity of negative electricity to produce 
interstitial softening of the tissues without destruction and sloughing. 
The proper amount is about $ coulomb per square centimeter of me¬ 
tallic eontact at the negative electrode, and a current for about five 
minutes. The strength of the current will vary from 5 to 30 raa., 
depending upon the size of the electrode. The current for the cure of 
nevus by electrolysis without destruction of tissue should not exceed about 
20 tna. per inch of length of positive needle in electric contact with the 
tissues for about five minutes. A greater strength will produce slough¬ 
ing. Twelve to twenty galvanic cells in series will supply the necessary 
current for treating nevus, but as they may very’ quickly run down, a 
storage-battery or an arrangement for utilizing the direct electric-lighting 
current is preferable. 

In these and other cases the current density is almost exactly pro¬ 
portional to the voltage, and if this is maintained at a uniform figure, 
it does not matter so much whether a larger or a smaller surface of the 
electrode is in contact with the tissues. If lar^e galvanic cells are used, 
the voltage will be practically constant, and will depend upon the num¬ 
ber of cells in series, each cell yielding an electromotive force of about 
IjVtf volts. The same is true of a storage-battery’, but each cell in series 
yields about 2 volts. Using either twelve large galvanic cells or ton 
storage-cells in series, or arranging the table for utilizing the elcctric- 
light current in such a way its to yield IS volts, a suitable current would 
be obtained for the treatment of nevus bv bipolar galvanopuneture, 
while a considerably greater number of cells would be required if the 
monopolar method was used, and an indifferent sponge electrode was 
applied to the surface of the skin. In the treatment of superfluous hair 
the voltage again is the important, thing, and is usually' found to he 
6 or 8 volts. The proper voltage is secured by adjusting the appa¬ 
ratus in the treatment of the first hair-follicle, and then there is no 
further regulation of the current while different hair-follieles on the same 
part of the faee are under treatment. The same number of galvanic 
cells or of storage-cells, or the same adjustment of the volt controller 
and rheostat, will give the same current density, though the varying 
depths of the different follicles will allow of different areas of contact, 
and the milliamperemctcr will indicate a different current strength. 
The same effect is produced over a larger or a smaller surface when the 
voltage is constant, and the milliamperage varies in consequence of 
variations in the area of contact. # . , 

It would b<* wrong to select a certain number of mllliam peres and 
apply that strength to every hair-follicle, varying the voltage to over- 
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COmc differences in resistance due to inequalities in the area of contact. 
The same number of milluunperes passed through half the area of con¬ 
tact would have twice the current density, and would produce a much 
more severe effeet. 

The milliamperemeter is the only measuring instrument required, 
although a voltmeter in addition would, of course, give direct readings 
of voltage, and would, therefore, be very convenient. The regulation 
of the strength of the current is effected by a cell-selector, and j>er- 
hap$ a rheostat and volt-eontroller in the case of galvanic or storage- 
cells, and by a volt-controller and rlicostal when the direct electric- 
light current is used. The milliamperemeter shows whether all the 
connections are right, and a current of the proper direction and about 
the proper strength is flowing. A simple voltmeter may be improvised 
by connecting the two conducting cords with a 16-eandle-tx>wer electric- 
light bulb, and noting the number of milliamperes registered by the 
milliamperemeter. We know that 2.50 ma. require a voltage of 110, 
and so in a rough way the number of volts is one-half the number of 
milliamperes which the battery will drive through a 16-candle-power 
incandescent lamp. The electrodes are not connected with the patient 
during the measurement. Having once adjusted the apparatus for the 
proper voltage, it is easy to keep it there or to reproduce the same ad¬ 
justment. 

Strength of Current for l)crp Electrolysis .—The diffusion of the current 
from a small area of contact with the electrode is so great that no current 
which can be borne by the skin where the current density is greatest 
will produce much direct effect upon a deeply seated organ where the 
current density is least. A reflex effect is often obtained, and is fre¬ 
quently very beneficial. The skin over a deeply seated organ is often 
reflcxlv connected with it. The means for producing a direct effect 
consists in using extremely large electrodes, covering the whole joint 
or other organ to be treated. Two objects are accomplished: the lines 
of radiation traverse the deeper parts in abundance, perhaps even 
giving a greater current density at the center than at any part of the 
surface, and the large area of surface contact permits of the passage 
of very heavy currents without undue current density. A deep-seated 
organ may in this way be traversed by currents as strong as those ordi¬ 
narily applied to the skin. Here again the proper current density at the 
surface in contact with the electrode is very important, and it is secured 
by proper regulation of the voltage. 

The current density is usually not more than 1 or 2 milliamperes 
per square inch of surface of the smallest electrode for a continuous 
application unless it is desired to produce an electrolytic effect. If this 
is the case, a smaller electrode may be used for the active electrode, but 
the indifferent electrode should be large enough to comply with this rule. 

1 he indifferent electrode, for instance, has to 1 m* of an area of over 100 
square inches when a current of 2.50 ma. is used for the cataphoretic or 
electrolytic destruction of a cancer of the breast by monopolar gahano- 
puneture. 

Electrolysis for Hypertrichosis.—A fine iridoplatinum needle is 
connected with the negative pole of the battery. The positive electrode 
is a wet sponge electrode the insulated handle of which is held by the 
patient, who makes and breaks contact by pressing the palm of the hand 
against the sponge. This enables the operator to have both hands free, 
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for support ii|>oii tin- patient’s face, and to hold the handle of the needle 
<*'*• 279). Before the current b turned on the needle is introduced 
into a Imir-folJtele, cat holeriztng the follicle to its very bottom. Then 
the volt-controller and the rheostat are turned on ho as to allow a current 
of from 2 to 5 nm. to flow. After five to twenty seconds the patient is 
told to let go of the sponge gradually and the current ceases to flow 
Another hair-follicle not too near the first is then cathetcrized, an.l the 



Fit;- 279. — Electrolysis for hypertrichtet*. 


patient tohl gradually to press lier hand upon the sponge. The rheostat 
is not changed for each hair, but when passing to another part of the 
face which may he more sensitive, it is well to reduce the current to zero 
before catheterizing the first hair. The exact length of time that the 
current is to he allowed to flow is not to be measured by the clock, but 
by the effect. A little foam forms around the needle and sometime 
a little redness. The hair should come away without any traction when 
seized by epilation forceps. It requires some little practice and judg¬ 
ment to destroy the hair-follicles without undue scarring. Even an 
expert will have to count on 20 per rent, of the hair returning. Scarring 
cannot lx> avoided entirely, but it is very much loss if successive treat¬ 
ments are two days apart and if no follicles very near together art* treated 
at the same stance. Too long or too strong an application will cause 
had pitting, almost like that of small-pox. As the removal or a com¬ 
plete beard requires the destruction of 10,000 to 20,000 hairs of large 
or small size, and as it is impracticable to remove more than twenty to 
fdtv at a sitting, the tediousness of this method ot treatment i> set ■ 
evident. The removal of a few large coarse hairs scattered among the 
fine lanugo hairs is a less staggering proposition, and so w the reniowu 
of a few coarse hairs situated at the corners .if the mouth, nut ewn 


(C) Jeff Behary 2019 









MEDICAL KLECTIllCITY ANI> HiiNTOBN RAYS 


40U 

(hi*se may involve a course of treatment extending over a year or two. 
After all the hairs which it is desired to destroy have ls*en removed, a 
certain niimlx-r an- Ixniiid to return, and others which were not removed 
seem to become coarse and require removal. The patient should return 
after two or three months, and everything objectionable should be* re¬ 
moved. This has to be done over and over again, and will eventually 
succeed. 

If a steel nt-edle is used, especial care must lx? taken to make sure 
that it is connected with the negative electrode. Positive electrolysis 
with a steel needle would produce indelible staining of the skin. 

Needles with a bulbous instead of a sharp-pointed extremity are 
recommended by Ilumphris (“Electrotherapeutics for the Practi¬ 
tioner”), who also recommends that hairs which are not loosened by a 
safe current should be forcibly pulled out. They will certainly return, 
but then may lx- destroyed. Ruhhing some black substance over the 
surface may make the hair-follicles easier to find. 

Electrolysis in Lymphangioma.—The technic is the same as for 
angioma cavernosa. 

Electrolysis for Angioma Cavernosa. Monopolar galvano- 
puncture may be performed with one or several (as in Fig. 280) irido- 
platinum needles, varnished except at the point, and connected with 
the positive pole, while the indifferent electrode is made of a flat metallic 



Fig. 280.—Instrument for multiple galvanopuncture. 


ring covered with felt ami surrounding the region to be treated. A 
current of 20 or 25 ma. for about five minutes is required. 

The monopolar method is used only in special cases, where there is 
danger to blood-vessels or nerves from the bipolar method. 

Bipolar galvanopuncture employs insulated needles connected with 
each pole of the source of continuous current. A current of 30 or 40 
ma. Ls gradually turned on and allowed to run for about five minutes 
and gradually turned off. Several bipolar punctures may be made 
at the same session. The positive needle requires a little twisting to 
remove it. but the negative needle is usually perfectly loose. 

Whichever method is employcd, treatments should be given twice 
a week until the tumor feels like a hard, solid mass. 

Electrolysis of small vascular tumors is accomplished by the use of a 
fine gold needle coated with shellac, except at its point. This is to be 
the anode, and an acid is liberate! there, causing coagulation necrosis, 
ror mtra-uterinc electrolysis a platinum stem 4 or 5 nun. in diameter 
serves as the anode, or it may he made of carbon. This disengages an 
acid and ozone, and cauterizes and disinfects the uterine cavity. 

lii a few cases the cathode is used, and the cauterization Is by bases. 

Electrolysis for Vascular Nevi.—Flat nevi with visible telangieeta- 
kjk are readily cured by electrolysis, and if verv small, the ealvano- 
puiirture may be monopolar (Fig. 281). The positive electrode is 
he active one, and the negative sponge elect rode is applied to some 
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several nave iteen treated ut the same session. The treatments lm 
lH'ttcr be given once a week; from 20 to 40 ma. arc required and an 
application of about five minutes. The current should l.e gradual! v 
turned on after the needles are in position, ami should he ret lured to 
zero before they are taken out. The negative needle heroines very loose 
and care must be taken not to allow it to slip out and break the circuit* 
W ith a current of this strength a disagreeable shock would ensue 

barge nevi are best treated by the bipolar method, the needles’ being 
thrust in for $ inch or more and being parallel with each other and 



Fir. 2S1.—Method of performing electrolysis for vascular nevi. 


with the surface. The idea is to cause tho vascular tumor to be trav¬ 
ersed by a current of uniform strength at all parts. Too marked an 
effect upon the tissues would cause sloughing, and thus is not at all neces¬ 
sary in order to effect a cure. The appearance of lividity or blackening 
of the tissues indicates too long or too severe an application. 

Port-wine Stains.—The electrolytic treatment of these birth¬ 
marks is accomplished by the bipolar method. The positive needle is 
thrust into a certain part of the port-wine stain rather near the periphery, 
and a series of punctures are made around it with the negative needle. 

Several such positive punctures surrounded by a circle ol negative 
punctures are required. These should be far enough apart to prevent 
confluence of the superficial slouglis. The current should be of a 
■'trength of from 20 to 40 ma., and the usual precautions arc taken to 
prevent shock. The results are not so uniformly satisfactory in tin* 
treatment of port-wine stains us in the treatment of the smaller nevt. 
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■ w^rted* the Improvement in appearance has been very marked indeed. 
Carbonic arid snow is used in the same wa> 

Thr Treatment of Port-wine Stains by X-ray. Tins means of treat¬ 
ment is considered on p. lib 1. _ . , ., . r . 

Electrolysis for Hairy and Pigmented Nevi —One method of 
treatment is by electrolysis of each of the different hair-follicles, using 
the same technic as for hypertrichosis, and this usually causes a suffi¬ 
cient disappearance of the entire nevus. If an additional treatment is 
required, the base of the nevus may be transfixed by two or more 
negative needles parallel with each other and with the surface, while 
the positive electrode is held in the hand. The current sufficient for 
the first part of the treatment for the destruction of hair-follicles should 
lie from 2 to 5 ma., while for the second part of the treatment a current 
of from 20 to 30 ma. is required. 

The x-ray may be found preferable when the hairy nevus is very 
large and all the hairs are very coarse and strong. 

Electrolysis for H'orte.—Negative monopolar galvanopunct ure or 
bipolar galvanopunct ure with a current of 20 to 30 ma. destroys these 
growths. 

Treatment by the x-ray or by the application of radium is somewhat 
to be preferred, and high-frequency sparks arc wonderfully effective. 

Electrolysis in Acne and Acne Rosacea. Large comedones may 
Ik* treated by the same technic that is used for hypertrichosis. Hyper¬ 
trophy of the nose requires electrolytic treatment of the different'folli- 
and after the subsidence of inflammatory reaction, mav be treated 
bv unipolar negative galvanopunct ure. The current for the first part 
ot the treatment should be of a strength of about 5 ma.. while for the 
M*ond part about 20 ma. arc required. The results obtained are very 

?' h " 4 iru i (-< . but of course, the method must, be applied with great care 
to prevent scarring. 

■i a* r method, the electrolytic needle is applied for acne with 

i • , { ° T ° j ma - ^ or three to five minutes, ignoring the anemia, 

which occurs m a few seconds. 1 

tral^ I J gl f kC T a | 0SiS f n . J ^tt^-marks are treated in the same way. Elec¬ 
tron m, to of doubtful utility in lupus erythematosus. 

sohitmrwvf It.rTT/!''‘ ie ? * reate d by an electrode wet with 2 per cent, 
rent f. r fife.. su J hmate, applying a rhythmically reversed cur- 

<r. *rn.l shorter treatments. This is 
before ,nulvin.. [' W1 *h 'nixed infection; crusts are to be removed 

Uon^T'r^w sublSo or'^f STe ^ * S °"” 

resolti'm r,:. rSSrf tSSTSt 

1 he .tchm* ot Uchen ruber is relieved by quinin cataphomu*. 

1 M'-issonicr, in Horuttau. 
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Phagedenic chancre may Im* treated by corrosive sublimate cata- 

phoresia. 

For twain eataphomris a 5 or 10 per cent, solution is applied for 
ten or fifteen minutes and the anesthesia lasts thirty minutes. 

Dermatitis papillaris capillitii may lx* treated by the negative gal¬ 
vanic needle, but the x-ray has given much better results in some cases 
under the author’s observation. 

Electrolysis for Sebaceous Cysts. If excision cannot be per¬ 
formed. the cyst may be destroyed by galvanopuncture. The positive 
electrode is so arranged as to surround the cyst at a distance of $ 
inch from it. The uninsulated needle connected with the negative pole 
of the battery is thrust into the middle of the cyst, and a current of from 
8 to 10 ma. is applied for two or three minutes. The needle is then 
removed, and occlusive dressings are applied; two or three days later 
an insulated needle is thrust through the slough, so as just to reach the 
wall of the cyst, and a negative current of about 10 ma. is again applied. 
Three days later it may be found practicable to express the entire soft¬ 
ened mass through the little opening which is left bv the removal of the 
cutaneous slough. 

Electrolysis for Keloid.—Negative monopolar galvanopuncture 
current of about 5 or 6 ma. may be employed. 

Electrolysis for Warts.—Pedunculated warts arc treated by 
thrusting the negative needle through the wart at a distance from the 
skin. A current of 2 to 4 ma. is allowed to flow for perhaps two to five 
minutes, until the wart has seemed to become blanched and looks like 
an herpetic bulla. This is rather painful, and it is better to use ethyl 
ehlorid as an anesthetic. A steel needle can be used perfectly well. 
The same method may be used even if the wart is sessile. The author’s 
patients greatly prefer the high-frequency spark. 

Electrolysis for Nasal Polypi.—Negative monopolar or bipolar 
electrolysis may be applied with a current of about 20 ma. 

Electrolysis for Ozena.—This must be done under local anes¬ 
thesia. A pure copper needle connected with positive pole is thrust 
into the middle turbinated bone, and a steel needle connect'd with the 
negative pole is thrust into the inferior turbinated bone. 1 he needle 
should be about -jV inch in diameter, and should penetrate about 1 men 
of tissue. A current of from 10 to 15 ma. is gradually turned on, ami 
allowed to flow for about ten minutes. It is then gradually turned 
off and reversed for a short time in order to loosen the positive needle. 

Electrolysis for Nasal Deviations and Spurs. -Bipolar galvano- 
puncture of the convex surface with a current of about 20 ma. lor ten 

minutes in verv effective* v 

Electrolysis for Dilated Blood-vessels in the Skin of the Nose. 

This condition requires many separate galvanopuncturesof the ditTcren 
blood-vessels at a considerable number of sessions. I he treat ment o 
case* may extend over as much as a year. Strikingly good results art 

often obtained. _ . _ . , . 

Electrolysis in Vegetative Conjunctivitis or Spring Catarrn. 
Cocain and adrenalin arc necessary to secure complete local 
and if the patient is restless, perhaps a general anesthetic will ^ re¬ 
quired. The indifferent elect rode (positive, usually, but it make* mw 
difference) is applied to the forehead or cheek. I he other electrode is 
a platinum needle which is thrust into the different vegetations as i o. • 
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their base as possible, and parallel with the surface of the conjunctiva 
Possibly several may be transfixed at the sonic time. Flat vegetations 
arc treated by scarification with the same needle held pcr|>eiidirular to 
the surface. A current of from 2 to S ma. is used—not more than .5 mn 
u oocnin alone is ust-d. Stronger currents cause pain and lacrimation 
I ansicr 1 has used this technic successfully. 

Electrolysis in Macroglossia.—When this is due to the presence of 
lymphatic cysts in the substance of the tongue, repeated bipolar elect m- 
hsis under an anesthetic will effect a cure. The technic is the same as 
for angioma cavernosa (p. 406). c 

Electrolysis in diseases of the Vulva.—Vegetations mav hn 
o f°about 5 ma! Van ° PUn01 ure ’ !), l>olar or monopolar, and with a current 
Chronic folliculitis vulva; may Ik? treated by positive galvanommM.,™ 

« T 'r indiff ^ n '. <J™.™d™fepla,^ C Z!: tt aMo^ °° ma ' 

abdomen. T«Z ! « « 1 f^ 1 ^a« ent e * cc ® rode I s held on the 

an iucreaac of oX^Owooun.to.'rf^ V “* “T^-PThaps 
eter of each stricture ti , nun ** of “*e * rcnoh scale in the diam- 
or iw MhS'J h arc .given a. intervals of a week 

Xetvman’s electrolytic treatment^ S ° Un<Li “ USe<l “ comKction ,vi,h 

,T K Ki T n *® » in which me- 

carries » current of negative SlS th ®“g |1 '.he d'laUng sound also 
introducing a urethml T..* i , . ttn F u ;-'- ^he dilatation mav be sloir, 

stricture trith a h I “ 8t nuchim'‘so T n ^ e “ ugh to P"® the 

ma. to Bow for hvenhniorl^ ■ Z?" 1 CUr ? m ° f frm " 5 IO 
week Th^ °! . * 1 he treatments are given once a 

ATM a tSh, MrtLo“ r ,^ C “ * 'n ree °'cr & ahdottmt, 

The mren.rtV, .l x>r,,on ot *■*>« metallic sound is insulated bv varnish 
£Z‘ T*±« *> *Ty l the length of time for »hich itVappliS 
electric contact Th,.'* “ thc '"irount of surface provided for the 

centimeter ..r u. •* f >ro pcr quantity of cicctricitv for each square 

XtririTv tmns,^ ^" tact L - ’ ,bo " t A eoalot'th. or the amoSHf 
int In v • tra , IW I ,ort «‘< b - v a ( ’ urr «it of 2 ma. in five minutes. Calcuhit- 
memhnmT °[ c , xpos ^ ” ie . taI 6u i rfa «* in contact with the urethral mucous 
•jj ■ / rt " multiplying the number of square centimeters 

will give the number of mil hampers of current whichXuld&* p $jcd 

1 Arch, d 'electricitc mod.. September 25, 1905. 
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f.„ five minute* This will bo from S to 30 ma.pending up0 n the 

sire of the sound and the length exposed 1 s I n 

The mM mrlhod of electrolytic dilatation use* the same strength 
of current, l.llt a sound about live numbers (French) larger than The 
size el the at net lire. . Firm pressure is applied, and the sound passes 
t hrough t he st riel ure in a few minutes. Two or three different sizes are 
used at oath session, and the treatments are given once a week 

Electrolysis for Esophageal Stricture.— Fort's mrlhod of linear 
electrolysis is dangerous because of risk of injury to neighboring organs. 

Circular electrolysis is perfectly safe, and is performed with an olivary 
metallic electrode adjusted upon a flexible stem, which extends 2 or 
3 inches beyond the electrode, and which contains an insulated wire. 
The whole forms an olivary esophageal bougie. This is connected with 
the negative pole, while the indifferent positive electrode may be held 
in the patient’s hand. A current of 4 or 5 ma. should be gradually 
turned on while the olivary bougie is pressed gently against the face of 
the stricture, and in a few minutes the olivary bougie, which should be 
the smallest one which would not puss the stricture, now goes through 
readily. Sometimes the next higher number also may be made to 
penetrate freely at the same stance. Treatments should be given about 
once a week, and the method is not applicable to obstruction from 
pressure, as by tumors and aneurysms. 

Electrolysis in Stricture of the Lacrimal Duct.—A Bowman’s 
sound, insulated by varnish except at its extremity, is connected with the 
negative pole, while a positive electrode is held in the hand. A current 
of about 3 to 4 ma. is applied for three minutes once a week. 
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PHOTOTHERAPY 

Light ns a therapeutic agent has become very prominent during the 
past few years, and its action is due to the luminous ravs, the chemic 
rays, and tin* heat rays. It was thought at one time that the heat ravs 
were confined to the infra-red and red of the spectrum, but it is now 
known that there are heat rays through the entire spectrum. The 
chemic rays were at one time thought to bo confined entirely to the 
blue and violet-blue portion of the spectrum, but it is now known that 
they also arc found throughout the entire visible spectrum. The heat 
rays found m the infra-red part of the spectrum arc invisible. 

Temperature of Incandescence. 

Degree* 

Fahrenheit. 

1000.Red rays. 

1-*^)... Orange rays. 

1300.*.Yellow rays. 

12®®.Blue rays. 

I <00.Indigo ravs. 

2000.Violet rays. 

2130.All colors » white light. 

The intensity of the light increases faster than the temperature. Plat¬ 
inum wire at 2000° F. gives out forty times as much light as at 1900° F. 

Gas gives 1 part visible.24 parts invisible rays. 

Incandescent filament gives 1 part visible.. .23 “ “ 

The electric arc gives 1 part visible. 9 “ “ '* 

The temperature of the voltaic arc is about 3000° C. for the positive 
carbon and 2500° C. for the negative. 

In addition to the ordinary chemic rays which accompany the visible 
rays of light, there arc what are known as the ultraviolet rays; these 
are beyond the violet and are also invisible. An illustration of what 
are known as infra-red rays is the heat effect noticed when the hand is 
brought near a stove in which there is a fire. These rays are more pene¬ 
trating than the visible rays of the spectrum. The strength of light varies 
inversely as the square of the distance; this is an important law to 
remember; thus, if at a distance of 30 inches the candle-power is 500, then 
at a distance of 60 inches the candle-power will be only one-quarter, 
or 125 candle-power. The usual distance from the filament at which 
the candle-power of an incandescent lamp is measured is 30 inches, so 
that if the patient is at this distance from the filament, the full rated 
candle-power of the lamp is being used. Another point to remember 
is that light is most effective when it strikes the surface at right angles. 
In order to compare different lamps an actinometer such as is used b\ 
photographers can be placed on the patient. In order to use this cor¬ 
rectly, all other light must be excluded. 
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Tri-ultru-rcd. 

Wave length: Very long. 


Tri-ultra-red. 

Wave Length: 18 microns. 


Heat 

Raj'S. 




Visible 
Rays. ‘ 


(ELECTRICITY ?) 


Ultra-ml. 

Wave Length: S microns. 


Red. 

Wave Length: .71 tnicrou. 


Orange. 

Wave Length: .btt micron. 


Yellow. 

Wave Length: .02 micron. 


Green. 

Wave Length: .53 micron. 


Blue. 

Wave Length: .49 micron. 


Indigo. 

Wave Length: .41 micron. 


Violet. 

Wave Length: .38 micron. 


Ultra violet. 

Wave Length: .21 micron. 


Bi-ultra violet. 

W ave Length: . I micron. 


Tri-ultraviolct. 

Wave length: .014 micron. 


( Chemically 
‘ Active 
Raj's. 
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Rays. 
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— A/ler SaUtrlrr. 

is I fcu! ll | Cn ' IS of Li e ht -—1 oiulU-jmcer (Bril ish and C. S. standards 
an hour 1 « f » pennaocto candle i inch in diame ter, burning 120 grain 
randl.-imuer ?, IetC r ““dle-power is the illumination produced by 
lieht vnri & a < ^ stai M 5e 1 nieter. This is useful as a unit, but th< 
ird ? 550 T < h u " dcr ,lifTercnt conditions that more exact stand 
r , p Ve | >ce n devised for making the actual measurement. 

power, is the C lil^^f nch r’ St:in< ! a , rd - < T al *° 9 5 British stan dard candle- 
po ) is the h^ht of a Carcel lamp burning 42 grammes of pure Colza 
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2/5X2“ “ B<UnC 4 " *“• ,,iKh ' u "' lCT tad by Dumas 

1 litftur is the light from a standard amyl-acetatc lamp burnina 

S"3KK ,C «■ £-52 

1 Lux is the illumination produced by 1 Hefner at a distance of 1 
meter and equals 0.88 meter candle-power. 

1 Linnet! is the unit of llux of light in a beam subtending unit of 
solid angle where the source has an intensity of 1 llefner; 1 hemi¬ 
spherical lumen, for instance, is the light radiating through a hemisphere 
of space from a source of 1 Hefner. 

The Legal Standard of Light.'—The unit of each simple light (blue, 
green, etc.) is the quantity of the light of the same kind emitted in the 
normal direction by a square centimeter of surface of molten platinum 
at the temperature of solidification. The practical unit of white light is 
the total quantity of light omitted normally by the same surface. 

The Author's Units of Light Measured Photographically. 1 Toutey 
is a light or other radiation which will produce the same effect upon 
Kodak film as 1 candle-power of carbon filament incandescent light of 
the standard brightness. 

1 Tousey meter second equals the effect produced as above in one 
second at a distance of 1 meter. 

N. B. In applying this photographic measurement to x-rays or 
radium ray's, in comparison with incandescent electric light, the film 
should be developed in the regular tray-developing solutions for ten 
minutes and in complete darkness. 

The Tests Which are Applied to Electric Lights, Either Arc or 
Incandescent Lamps.—In the case of an incandescent lamp it is of 
importance to test its resistance when cold, tor this purpose the 


Fin. 393.—F. Tiltlcn Brown’s eysUwwf*'- 

Wheatstone bridge and the current from one or two voltaic cells am 

employed. . cmp | ovS a voltmeter on the 

The process of testing ft lamp • • r or measuring the 

tcnninaU. The lamp may 

»Bum y '* 


jril, 1SS4. 
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amjx'remctor is also required for measuring the strength of the current, 
whirh may Is* turned on or off by the key. A Ktorage-batterv ora large 
battery of voltaic cells may be used instead of the dynamo. 

1 he number of candle-power produced by the lamp must lx> tested 
by a suitable photometer. One of the simplest and most accurate is 
familiarly known as the grease-spot photometer. A sheet of paper 
with a grease-spot in the center is held up between the standard candle 
and the light to be tested. Looking at one side of the paper the spot, 
which has ix'en made partly transparent, appears bright if the light 
falling upon it from behind is more powerful than the light falling upon 
the front of the paper around the spot. The paper is moved back and 
forth between the two lights until the grease-spot appears neither darker 
nor lighter than the surrounding paper. Both sides are examined to 
make sure of this. I hen the distances from the paper to the standard 
randle and to the lamp are measured and the number of candle-power 
vanes directly as the square of the distance at which equal illumina¬ 
tion is produced. Thus, if the paper is four times as far from the 
lamp as it is from the standard candle the lamp is giving a light of 1G 
candle-power. ° ° 

Knowing the number of volts of electromotive nmr«r IT n... ,i:r 



Resistance (hot) of the lamp in ohms — 

Electric energy in Watts consumed by lamp - 
Watts per candle-power _ 


E 


C 

E XC 
E X C 


equal illumination. 
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mon type of nppnmtus for the application of light i* an inmnde*. 
iviit l«tnp mounts] in some sort of a reflecting device. Fig. 394 show* 
a do\uv of tins kind in which the lamp used is of 50 candle-power. 


Ki*. 306 .—Ux-nl ••Icctric-liuht bath. 

<?" U easily »dju»tcd to, ^“nt. C “h^ “I/tetrfS 

g»uch » what » ... know,, « 


These lamps are made to operate on the 110- or 220-volt current, which 
may be either direct or alternating. Fig. 395 shows the application 
of such a lamp. The advantage of this particular device is that it 


Fig. 395.—Treatment of patient with 100-candlopowcr lamp and parabolic reflector. 
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miiM'iilar rheumatimn. It w ab*o uwful in rnihl camtof nfiimlpia. l>if- 
fcrent nizo* of lamp* of thin tyrx- arc made with incandegcent bulbfl of 


rig. 397.—Showing a 'houicier treatment by ejertri6>Ugbt bath. 


Fie- 39b—Ekttric-lifU bath cabinet, open. 
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various power, and may lx 1 used with or without color screens and with 
different colored bulbs. 

Tip. 396 illustrates a slightly more elaborate device for applying the 
light over a much larger area. In this device there arc ten incandescent 
lamps each of 16 candle-power. It is hinged at the central part so that 
it can lx? easily placed around a limb or over the shoulder. On the top 
of it is a selector switch, so that live or ton lamps can lx* used, accord¬ 
ing to the requirements of the ease. 

Fig. 398 shows an electric-light bath cabinet. This is arranged so 
that the entire body, with the exception of the head, is subjected to 
the influence of from forty to eighty incandescent lamps. On the out¬ 
side of the cabinet Is a switchboard so that various sets of lamps can be 
us «xi. Although the illustration docs not show it, there should be an 
arrangement holding two strips of colored glass, one of red and one of 
blue, so arranged that either color can be turned in front of the rows of 



Fi*c- 399.—Elect rir-light both cabinet, closed. 


incandescent lamps or, if desired, turned out of the way entirely so that 

the plain white light is used. . . . 

Fig. 400 shows a different style, in which the patient is placed in a 
reclining position. The number of lights is regulated by means of selec¬ 
tor switches on the outside of the cabinet. _ .,. 

Fig. 401 illustrates a portable electric-light cabinet having a folding 
frame and curtains. This makes a very’ convenient arrangement, as 
when not in use it does not take up any space. To this can 1»* easily 
added the red and blue gla-ss screens. The patient feels much more coni- 
fortable than with his head fastened by a wooden or iron cabinet. 

Fig. 402 shows a combination cabinet in which arc placed a number 
of incandescent lamps, and on the outside are mounted three arc lights, 
the object of this arrangement being to obtain whatever benefit there 
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Fip. 401,—Rocz portable electric-light bath. 


Ik- 402.—Combined incandescent and arc-light bath. 


Fig. 400.—Electric-light bath for rrruinbcnt position. 
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mnv lx 1 from the increased quantity of chemic rays which come from an 
are light- 





Fig. 403.—Therapeutic lamp with four 125-candlc-power incandescent bulbs. 



tig- 401.—ftOO-candle-power incandescent tamp with non-focusing reflector 

Fifc. 403 shows an arrangement holding four 126-candle-power lamps, 
no as to make up a total of 500 candle-power. It is also arranged so 
41 
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Colored Screens. When colored screens nrc used, they ure generally 
made of narrow pieces of glass held together in •» metal frame (Fig. 100). 
The object of this is to prevent breakage, ns the amount of heat ul>l 
sorbed in the glass would break it if it was made of one piece. 

Isolation of Calorific Rays of Great Wave-length by Quartz Lenses. 1 
—The hot light from a Pintsch lamp passes through a circular opening 
in a metal screen, then 26 cm. further through a quartz lens and another 
diaphragm and a second quarts lens, all at the same distance apart. 
The lenses have a focal length of 27.3 cm. for visible rays; their diameter 
is 7.5 cm., thickness at edge, 0.3 cm., and at middle, 0.8 cm.; diaphragms 
are 15 mm.; the central parts of lenses are covered with black pnper 
25 mm. The greatest wave-lengths are more highly refracted, and pass 



Fig 406.— Ray screen for treatment with colored light. 


through the different diaphragms and may be demonstrated by a radi¬ 
ometer. . 

Extremely great wave-lengths up to 300 mm. lmve been isolated by 
H. Rubens and 0. von Baeyer 2 from the light produced by a mercury 
vapor lamp filtered through black paper. . . 

Electric Arc Therapeutic Lamps.—Eig. 407 illustrates the original 
Finsen are-lamp arrangement. In order to protect the eyes of the 
assistants from the irritating effect of the chemic rays, they use blue 
glasses. The apparatus contained an electric an- which used am¬ 
peres; this has been improved and simplified, the most important me i- 
fication being one in which practically all the heat rays are absorbet, 
so that the action is due entirely to luminous rays,the clu-mic ravs wnic^ 
accompany luminous raj's, and some ultraviolet rays. The condenser i> 
made of quartz, which allows practically all of the ultraviolet rays to P&s?- 
The metal section is filled with water; the section nearest to the arc w 
arranged for a continual circulation of water. In addition to this, r - 
Finseu had special compressors made of quartz, which were in rm 

1 H. Rubens anil R. \V. Wood, Le Radium, Paris, Feb., 191L P- tl- 
* Le Radium, April, 1911, p. 139. 
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contact with the diseased area. Those compressors wore also oithor 
filled with water or arranged for a continual circulation of wntcr. With 
a lamp such as is shown in Fig. 40S and which requires 25 amperes of 
current, the time required for a single treatment is one hour and ten 
minutes, and, as a rule, improvement is not expected in less than three 
months. 

Numerous modifications of this lamp have lieen made with the idea 
of increasing its efficiency. 

Fig. dOS illustrates the latest improvement in the Finsen rav lamp. 
This is Known as the Finsen-Revn lamp. With this apparatus only 
one case can be treated at a time, but instead of using SO or 100 amperes 
for the arc, the apparatus requires only 20 or 25 amperes. It has an 
automatic arrangement for maintaining the arc and an adjustment 



Fig. 407.— Original Fiuscn lamp. SO amperes. 

hea^v Von e r! , T" l . h I ° ! V*® arc Ca , n *?° regulated. It is mounted on 
be easily r P- < i Ulta j an ‘ a . rran f^ c WIth a counterweight, so that it ca 
tion In ° r 1<nvm ‘ ( brought into the most convenient pas 
ultravir t “PP^ratus the lenses are made of quartz, so that all th 

P^p^hT^tucC 80 " bV ,hc ar " *» transmitted «o «h 

ilIustr ; Uc ‘ s ?, n( * of the best forms of arc-light apparatu 
m-itie «Vr. 1L ' C ° Un w' a th . e adjustments are easily made. The auto 
reniiin- ;in ^. mf j! ir tor Huuntaining the arc is particularly nice, am 
i* 1 ldue P Jln , U ^- y | 110 atte “ tlon upon the part of the operator. Then 

comfort to th* 'l S ° 1 om!-* i° arc can ,M ‘ peat,i, 3 r aeon without dis- 
an oer^ Ih - ,S km P » »uade to take from 10 to 30 

f T . ' to the special requirements of the case. 

I he small diagrams illustrate the three ways in which the ravs can 





(C) Jeff Behary 2019 


13 

























(C) Jeff Behary 2019 


14 















































(C) Jeff Behary 2019 


15 























f?4S 


MKDICAL ELBCTKU'irr AND KONTOKN RAYS 


armatures connected with it to cjirli terminal of n series spark-gap made 
up preferably of iron knobs. The sparks are very numb lou<ler and 
more brilliant than they would be if the discharge from the coil passed 
through the series gap unmodified by the condenser. The light is very 
rich in ultraviolet rays. 

Such a lamp has Is on made with magnesium knobs, but thi> metal 
volatilizes readily and a constant shower of sparks is produced which 
unfits it for this*use, although the light produced is especially rich in 
ultraviolet rays. 

About the time that thejron arc devised by Dr. Dang was introduced. 
Dr. Gdrl described a lamp based upon this principle for the production 
of ultraviolet rays. A lamp of this character is the richest source of 
ultraviolet rava that we have at the present time. 

As originally constructed it was rather inconvenient to use. and Dr. 
Henry G. PifTard, of New York City, devised an improvement in its 
construction. Fig. 414 illustrates this improvement, which consists 
in making the spark-gap so that the distance between it and the patient 
is adjustable. In addition, then* is a handle on the side of it. so that 
the operator can easily and safely handle it. Dr. PifTard now uses this 


Fig. 414.—Gflrl ultraviolet ray lamp. m<xlifted by PifTard. 

lamp without the quartz window, as was used in the original lamp, as 
u UU S , , at 11 Ks v . er y mu fl* more active without the quartz window. 

< wa> <il to use it in this way l»v-noting the difference in time that 
an electroscope discharges when the rays from this lamp an- dim-ted 
upon jt when the quartz window is in front of the lamp it discharges 
»• electroscope slowly; when the quarts window* is removed the elec- 
discharged instantly, thus showing that there is a radiation 
irom this lamp which the quartz does not transmit. An exposure of 
"'ith this lamp produces a verv intense hyperemia. 
Ultraviolet Rays of Exceedingly Short Wave-length.—P. Lenard 
an«l Kamsauer* have discovered rays of less than 90 mu. wave- 
l | l thc IRbt a condenser Hjwrk-gap with a tn*mendousIv 

powertul cun-ent. I hey use an induction cod, in which the primarv is 
ot copier wire 3 nun. in diameter, around an iron con- 110 cm. long and 
r“: , amcU;r ; 1 here are three layers of 330 turns each. The secondary 
? divided into four sections, in each of which an* 32 lavers of cornier win* 
iij®* “'diameter, and Uiere are 90 turns in each layer. The primary 
wiU stand a current of 90 amperes for fifteen seconds. The primary 

1 Lc Kailium, 1(111, p. ns. 
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condenser has a variable capacity of 6 microfarads. Then* in a Wchnelt 
interrupter with a nickel electrode and a jar holding tiO quarts of Unuid 
Then* is a smmdury condenser in shunt to the spark-gap. The spark- 
gap has aluminum terminals 7 nun. in diameter and an* only O.S mm 
apart. The current regularly employed is 60 amperes and*200 volts 
The energy at each discharge is 1000 times that of the uniform flow of ari 
arc lamp. 

1 he light from such an apparatus is relatively weak in visible rays. 



Fig. 415.—Mercury vapor lamp. 

but very* rich in ultraviolet rays, especially those of the shortest wave¬ 
length, even as short as 90 mu. 

Ultraviolet rays have the property of causing certain chemicals 
and minerals to fluoresce. The most common test for the presence of 
ultraviolet rays is the fluorescence they produce when falling upon a 
piece of Willemite. When the ultraviolet rays strike a piece of W ille- 
mite, they cause a most beautiful green fluorescence. In order to 
determine whether the fluorescence is due to ultraviolet rays, it is only 
necessary to place a piece of glass between the Willcmite and the source 
of radiation. If the fluorescence is due to ultraviolet rays, the glass 
will cause the fluorescence to disappear entirely; if. however, the appar¬ 
ent fluorescence is due to the blue-violet color of the light, then the 
putting of the piece of glass between the source of light and the \\ die*- 












GW medical Kuecnucrnr ani» r^ntocn rats 

mitr will not raunc the apparent Uuorcaceneo to diminish. Another 
pimple way of testing ip to take a piece of polio paper anrl put a piece of 
glass over part of it ami expose the covered and uncovered portion* to 
the source of light. If the radiation is principally ultraviolet, the 
polio paper uncovered by the glass will blacken in a short time, whereas 
tin- paper under the glass will be hardly discolored. Xow in place 
of the glass put a piece of quartz, ami you will find, if the radiation i- 
pnncipally ultraviolet, that the paper under the quartz will be nearly 
as black as the pajx-r not covered by the quartz. 3 



t ig. 416. Mercury vapor lamp in use in a caec of pulmonary tuberculosis. 


Hg. 115 illustrates a Cooper Hewitt mercury vapor lamp as used by 
the author. I he light from this lamp contains no red rays. It is a 
450-candle-power light when run by the 110-volt direct current with a 
rheostat to reduce the current to 4 or 5 amperes. 

fig. 410 shows this lamp in use in the treatment of a case of pul¬ 
monary tuberculosis. 

A modification of this lamp is what is known as the uviol lamp (Fig. 
41 i}. This is also a mercury vapor lamp, but instead of using ordinary 
glass the glass used is one which will transmit higher frequencies of 
vibration anrl hence more of the ultraviolet ray than the ordinary* glass. 

I his has been used in Europe, but it Ls too early to state wlrnt its thera¬ 
peutic value will Ire. 

Kromayer’s Mercury Vapor Therapeutic Lamps.- Professor Kro- 
mayer, of Berlin, 1 has dirvised mercury vapor lamps of suitable form 
and dimensions for contact application in the treatment of the skin or 
of the mucous membrane of the mouth, urethra, etc. The tul** earning 
the incnndeacent mercuiy* vapor is made of quartz, so as Ur transmit 
1 Munch. Mol W««h., 1006, No. 10, p 'i77, reviewed in La Radium, Anil, 1006. 
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the ultraviolet rays freely. This w enclosed in a metal case or a cla*, 
tube according to the use to which the lamp is to be put. i„X r 

< n l l a clr ? u Mt, ? n °/. water between the lamp and the outer raw 
and the portion through which the light is to be applied to the oatient 
is also made of quartz. Two types of lamp are made; one Ls of high 
voltage ( 1-0 to 150 ) and low amperage (3 to 1 ): the othnr i. i..... 




Fig. 417.—Cviol lamp. 


penetration as the Finsen (arc lamp with carbon electrodes.) and a greater 
mperficial action tlian the dermo arc lamp with iron electrodes. 

Therapeutic Lamps for Internal Use—Vacuum light tubes have 
been devised by Strebel' for introduction into the cervix, the urethra, 

nr the mouth for the therapeutic effect of light. 

The Nemst Lamp.—Fig. 420 shows the latest high-efficiency incan¬ 
descent lamp, which was discovemi by Dr. Xernst. This differs fro 
the usual incandescent lamp in that the incandescent 
enclosed in a vacuum, but exposed to the air. Apparen u . r 

going to be one of the most efficient of the incandescent8tUe use J 
therapeutic purposes, as the actinic power is great am . ^ 

much teas in proportion than when the usual incandescent Ump> are used. 

1 lL.r,,,nlr.l Zi-ibichrift. vol. xi. p. 77. 
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phototherapy 553 

As this is also a now typ of lamp, it has not been used sufficiently to 
pvc an idea as to what its ultimate them,*., tie value will 1 h*; the m, v 
Advantage « thn ,t can only lx- operated satisfactorily ontheaR 
natinff current at the present time. The heater coil of‘platinum wire 
•lion.' transmits current at fimt and, becoming incandescent, heats the 
glower, winch is a small rod of such materials as zirconium and thorium 

n 




Fig. 420. a, Wcstinghouse-Nernst lamp; b. Wcstinghouse-Nemst lamp, with globe re¬ 
moved (heater and glower). 

This becomes a conductor of electricity when hot. but though its resist¬ 
ance is diminished, it is still so great that it becomes incandescent itself. 

Ultraviolet rays are generated by a Crookes tube or an j-ray tube, 
and a special construction has been devised by H. Bicrrv, Victor Henri, 
and Albert Kane. 1 The tube has a sort of pocket of quartz tubing in 
which substances may be placed very near the anticathode. Carbo¬ 
hydrates undergo the same changes as when exposed to the ultraviolet 
rays from a mercury vapor lamp. A burn appearing within twenty-four 
hours after an x-ray exposure is doubtless due to ultraviolet rays gene¬ 
rated by the x-ray tube. This source of injury may be suppressed by 
interposing any screen opaque to ordinary light. 

Effects of Ultraviolet Rays Upon Gases.—1. There are produced 
unch- rged centers of condensation which are due to impurities in the gas. 

-• Both positive and negative ions are produced in the gas. 

3. There may be changes in the gas itself, as when oxvgen is changed to 
Ozone. 

The effect upon chlorin has been especially studied by Ludlanv who 
hnds that the presence of a trace of chlorin increases the ionization of 
the air under the influence of ultraviolet rays, but that above 1 per cent, 
the more chlorin is added the feebler the ionization becomes. 

1 he ultraviolet rays in sunlight ionize the air, rendering it a conductor 
of electricity, and, as might be expected, Dernber* has found that this 

1 C. R. <1** la SocirU? de Biologic, lxx. 523, April 1, 1911. 

* Phil. Mag. we, 1012, 757. 

* Phya. Zeitsehr., 13, 1913, 207. 
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effect was proportionately greater nt n mountain top where the dust in 
the air ha* had much less chance to reduce the amount of ultraviolet 
radiation. 

( 'liraviolet Hays Ionize Dielectric Liquid* ami Somr Dielectric Solids .— 
Sift rubber, w hich fa ordinarily such a gotsl insulator, fa immediately dfa- 
integrat«*d and ceases to 1 m* a non-conductor of high-frequency currents; 
it is, therefore, useless for insulating wires transmitting these currenta! 
The ultraviolet rays in this case come from the shower of sparklets 
covering the surface of the wire and which may be seen if the outer sur¬ 
face is touched with the finger. The same sparklets may be drawn 
from a glass insulated covering, but glass is not affected by the ultra¬ 
violet. rav. 

The light from a Geissler tube ionizes neighboring gases. 

An insulated sheet of aluminum acquires a positive charge when ex¬ 
posed to the ultraviolet my. 

PRINCIPLES OF PHOTOTHERAPY 

Sunlight is universally recognized as a powerful bactericide. Tuber¬ 
cle bacilli were destroyed in Bang’s experiments by a six-minute expo¬ 
sure to the non-concentrated light from a 30-ainpere arc lamp at a dis¬ 
tance of 30 cm. (12 inches), and Jansen and Busch and Xagefechmidt 
have shown the destructive effect of ultraviolet rays upon tubercular and 
pneumonia genus inoculated in the living skin or cornea. Klingmuller 
and Hal be retail ter found, however, that small pieces of lupus tissue ex¬ 
posed to the Finsen lamp for seventy minutes still produced tuberculosis 
if injected into a rabbit’s peritoneum. 

The effect of phototherapy, which is the most striking modem dis¬ 
covery, is in the cure of lupus vulgaris. It is not probable that the 
effect is due simply to a direct bactericide effect. Other factors are the 
generation of hydrogen peroxid, ozone, and oxygen in tissues exposed 
to ultraviolet light and the development of new-forrned connective tissue 
whose fibers compress and destroy the tubercular foci. 

The blood-ftresmrc is low in the tropics, due probably to a vasodila¬ 
tation from the heat. This has an important bearing upon tropical 
pathology. 1 

Effect of Variously Colored Lights.—Colored lights have different 
effects. The red light, for instance, is stimulating, whereas the blue 
light is depressing. I)r. Nils R. Finsen, who proposed the use of the 
arc lamp for the treatment of certain skin diseases, called attention to 
the fact recorded by Picton, of New Orleans, almost a century previously, 
that cases of smallpox did very much better when the ordinary luminous 
rays were kept from the patient. This was accomplished by means of 
red glass, which also cut off most of the ordinary chcmic rays. In order 
to obtain the effect of different colors the glass of which the incan¬ 
descent lamp is made can be of the desired color, or a glass of the 
desired color can l>e placed in front of the incandescent lamp, which is 
made of the ordinary* colorless glass. The colored glass does not add 
any property to the original light; it simply cuts off all other colors. It 
does not do this absolutely, but it does so for all practical purposes, and 
the action of a blue glass placed in front of the light will 1 m* just the 
same as though the incandescent lamp were made of blue glass. 

1 W. K. Musgrave and A. G. Huston. Philippine Jour, of Science, v, 225, 1910. 
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It fa ft well-known fact that light favors oxidation outride of Ihe 
bo«ly. and a> i penetrate* the hotly it should and undoubtedly docs 
promote oxidation and chcnuc changes in the fluids of the IhkIv. Ac- 
P°rdim: to E round. light is capable of changing a passive congestion 
in »o an Mine one..so that ight is indicated in chronic congestive con¬ 
ditions where the light can Ik* applied in sufficient power. 

Chcmic Effects of Ultraviolet Rays.—Ultraviolet ray* bring nlxmt 
loss of nitrogen in certain chcmic compounds and in others the reverse 
changing nitrates to nitrites or vice versa. 1 

Ultraviolet rays change starchy solutions into maltose and dex¬ 
trin 1 and, according to the same experimenter, inulin is changed into 
glucose ami levulosc. 

Ultraviolet rays destroy the properties of diastase in solution. 
Rays of a wave-length greater tlian 3022 Angstrom units do not have this 
effect. 1 

Effect of Ultraviolet Rays Upon the Digestibility of Milk.— A short 
exposure has no effect, a longer exposure lessens tryptic digestibility, and 
a still longer exposure restores it. 4 

Ultraviolet rays change saccharose into glucose and levulose; 
their more prolonged action produces fonnaldehyd ami carbonic oxid/ 
Ultraviolet rays from a quartz mercury vapor lamp change a small 
proportion of chlorophyll dissolved in alcohol and water into urobilin¬ 
ogen/ 

Ultraviolet rays, three hours ami a half exposure, destroys the hemo¬ 
lytic action of saponin. 7 

Ultraviolet rays destroy amylase and invertase (in malt and yeast); 
the former is more sensitive, and in a mixture it may be destroyed and 
the invertin be only attenuated/ 

Biochemic Effects of the Ultraviolet Ray. Ultraviolet ray? m 
thirty minutes to two and one-half hours reduce the toxicity of Stro- 

phantines.* . , 

Ultraviolet ravs quickly destroy the venom of the cobra, but tune 

much less effect upon antivenomous serum. 10 . 

Ultraviolet ravs have an effect upon the Wassermann reactioni tor 
syphilis analogous to their effect upon tuberculin. They do noit effect 
the properties of sera rich in antibodies, but antigens and anti ics 

1<>n Bacteri^^lled by ultraviolet rays preserve their agglutinins intact, 
and can be used, for serodiagnosis. 15 

‘ C. R. de 1’Academic des Sciences, clii, 522, 1'cb. 27. 1911. 

* L. Massol, Ibid.. 902. March 27,1911. 

* H. Agulhon, Ibid., 398. Feb. 13, 1911. . , 9l0 

4 J. Telarico, C. R. de la boc. dc Biol., Ixix, 324. No •• ■ 1 , 3 1911 and 

4 Henri Bierry, Victor Henri, and Albert Ranc. Ibid., lxx. 900 . June i, 

C. R. de I’Acad. de* Science*. 1629. June 6, 191U Science*. cliii. 124. 

* H. Bierry and J. Larguier des Banceb, C. R. He 1 Acad. <ie» r*cirn« 

July 10, 1911* 

I Tr. Solacolu, C. R de b Soc. do Biol lxxi. 20# . clii. 1709. 

•A. Chauchaid and B. Maxonie, C. R. de la 1 Acad, dr* NrK-nees, 

JUI1 » IX' 1 bniclopolu, C. R. de la Soc. de Biol., lxxi, 200, July, 1911. 

“L. Maxsol, Ibid., 183. July 23, 19U. 

" w :i i ,nn Breton, Ibid., lxx. Aprd d- Sciences, chi, 623. March. 

II H. Staaaano and L. Lomatte, i>. K. «e 1 .Acaueum 

1911. 
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Ultraviolet rays dcutroy the nntitrvptic properties of human blood- 
jpnim. 1 

Effect of Ultraviolet Rays Upon Anaphylaxis. Horne serum, ex¬ 
posed to the radiation for two and one-half to tlm*e and one-hnlf hours, 
shows a destruction of its uutisensibilitms without loss of its prccipitogo- 
nous properties.* 

Effect of Ultraviolet Rays Upon Tubercle Bacilli and Tuberculin.— 

A short exposure attenuates the bacilli in a culture and a long exposure 
kills them. Tuberculin loses its properties, and this effect is more 
rapidly produced in the air than in a vacuum. 1 * 

Effect of Ultraviolet Rays Upon Tuberculin and Antitubercular Sera. 
— It renders tuberculin inactive, but does not modify its prccipitogenous 
property. Serum, however, quickly loses its precipitant property. 4 

Influence of Light in Causing Hyperglobuly at High Altitudes.— 
The accumulation of blood-cells in the peripheral vessels which ordinarily 
takes place at high altitudes may, according to T. Gayda’s experiments 
upon rabbits, be prevented by exclusion of light. 1 * 

The effects of ultraviolet rays upon micro-organisms liave been 
exhaustively studied by Mine. Y. Henri Ccmovodcnnu and Victor Henri, 
at the physiologic laboratories of the Sorbonne and of the Pasteur 
Institute." 

As far back as 1877 Downes ami Blunt 7 experimented upon the bac¬ 
tericide effect of light and found that the most refrangible was the most 
active. Among others Roux, Geissler, and Marshall pursued further 
studies, which preceded Finsen's work. The latter in 1899 to 1905, with 
his pupils, S. Bang, V. Bie, A. Larsen, G. Dreyer, H. .lanson. O. Jensen, 
G. Busck, Sclimidt-Nielsen, A. Reyn, and R. Kolster, studied the effect 
upon yeasts, fungi, amebse, infusoria, and different animal tissues. 

Finsen and his pupils showed that our sunlight is quite poor in 
ultraviolet rays, due to absorption by the air. The arc light is rich in 
ultraviolet rays, and with the positive carbon 24 and the negative 12 
mm. in diameter and 35 to 80 amperes, with an average of 50 volts, 
the light being concentrated upon a surface 12 mm. in diameter by a 
quartz lens 7 cm. in diameter, and with the heat filtered out by a layer 
of water in a vessel with quartz walls, this light kills the Bacillus prodigi- 
osus in two or three seconds. Arc lamps with metallic electrodes, espe¬ 
cially iron, are many times more effective than those with carbons. 

The interposition of even a thin sheet of glass, and the admixture 
of bouillon, pepton, albumin, gelatin, or any other oijjanic colloids to 
the water, arrests tlie major part of the ultraviolet rays, while perhaps 
perfectly transparent to the visible rays. Various germs show different 
degrees of susceptibility, young cultures are more sensitive than obi 
ones, and the spores are three to five times as resistant as the germs. 
But cultures of any of them may lie sterilized by exposure to the ultra¬ 
violet rav. The time required is from a few* seconds to a few minutes. 

1 M. Weinberg and M Rubinstein, C. R. dc In Soc. de Biologic. Ixxi, 25S, July 29, 
1911. 

* V. Baroni and C. Joiinc*co-Migairsti. Ibid., lxix. 273. Oct. 22. 1910. 

* V. Henn-Cornovodeauu, Victor Henri, and V. Baroni. C. R. dc l'Acad. Sciences, 
di, 724, Oct., 1910. 

4 A. JoiUKet. C. R. dc In Soc. dc Biol., lxix, 459, Nov. 26. 1910. 

* Archive* Ilalliciinca de Biologic, liv, 197. 1911. 

4 Journal de Physiologic et dc Pathologic generate, xiii, 1911, S65. 

* Proceedings of the Royal Society, 26, Dee , 1877. 
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These experiments also showed that the effect was <hie directly to the 
lijiht. and takes place in the alwcucc of heat or oxygen. 

A later development dates from 1905, with the discovery of the sen¬ 
sibilization of animal tissues by means of substances like anilin dyes 
containing iodin or bromin, which is liberated in the tissues by the ult ra¬ 
violet rav and adds to the effect. For example, a hypodermic injection 
of 2 milligrammes of homatoporphvrin into a white mouse produces no 
inconvenience while in the dark, but kills in three hours' exposure to arc 

And the final process consisted in the introduction of the mercury 
vapor arc in a tube of quartz, like Kromayer’s, generating the ultraviolet 
ray much more powerfully than any of the open arc lamps. 

The therapeutic use of the ultraviolet ray is due to Firisen. Preisz, 
Seiffert, and others, who applied it to the sterilization of milk, and Cour- 
mont and Nogier to the sterilization of considerable quantities of water. 

It has long been known that the most rapid vibrations among the 
ultraviolet rays are the most active, and Thiele and Wolf* proved this 
by the use of a screen of blue rock salt, which arrested the heat rays, the 
visible rays, and the ultraviolet of a wave-length greater than 330 mu., 
but which was perfectly transparent to ultraviolet rays of a wave¬ 
length from 330 to 219 mu. 

Measurement of the Intensity of the Ultraviolet Rays. -The in¬ 
tensity of the different wave-lengths generated by an ultraviolet lamp 
may be measured by a delicate thermopvle and a quartz lens or differ¬ 
ently absorbent screens. A relative measure of the entire ultraviolet 
radiation is obtained by measuring the ionization of gases and electrifi¬ 
cation of metallic surfaces very much as radio-activity is measured. 
Bccquerel’s method, mollified by Filer, is liased upon the amount of 
calomel precipitated from a mixture of ammonium oxalate and bichlorid 
of mercury. 3 

The sterilizing effect upon a twelve- or twenty-four-hour-old culture 
of colon bacilli upon agar is employed by Henri Ccrnovodeanu anil Henri 
(1. c.). The bacilli are carefully scraped off without any lumps of agar 
and are emulsified in distilled water and exposed at a distance of 20 cm. 
from the lamp. This reaction is almost exclusively limited to the invis¬ 
ible ultraviolet rays, and the interposition of a sheet of colorless glass 1 
mm. (Jr inch) thick makes it take 1000 or 2000 times as long to sterilize 
the emulsion of bacilli. An exposure of one second with a certain mer¬ 
cury vapor lamp with 1-10 volts and 4.7 amperes produces complete 
sterilization, while 300 seconds are required with 23 volts and 2.3 amperes. 
The photographic effect upon nitrate of silver paper (solio matt) is 
employed by the same authors. This paper, when exposed to the light 
from a mercury vapor lamp, is chiefly acted upon by the ultraviolet 
rays, only one-eighth of the effect being due to the visible rays. 

The time required to produce an equal discoloration is inversely 
proportional to the bactericidal activity. A means of arriving at the 
proper color of the paper is by comparison with the action upon loilid of 
potassium. Henri-temovodeanu and Henri place 9 c.c. of 5 per cent, 
solution of 25 per cent, sulphuric acid in a glass dish, 3 cm. in diameter rat 
a distance of 20 cm. below the lamp, and determine the time required 
to liberate 0.15 milligramme of iodin. 

1 Arch, filr Hygiene, , r /), pp. 29-05, 1906. 

* Edcr. Acad. Vienna, October 16, 1879. 
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U ator is very transparent to the ultraviolet ray, even more so than 
xur. and through either medium the time required to produce nn ermal 
effect increases alnuit as the square of the distance from the hunt) * 
The bactericidal effect is neither slowed nor hastened materially l,v 
the temperature at which the ultraviolet ray is applied. In this it 
follows Goldberg s law regarding true photocliemic reactions 1 This is 
entirely contraiy to ordinary chemic reactions, which are many times 
more active at high temperature. * 68 

The bactericidal effect of ultraviolet rays is the same whether the 
emulsion is a liquid or is frozen into ice, providing the latter is xnnZ 
parent. 1JU!r 

It was formerly supposed that the bactericidal effect of the ultra¬ 
violet rays was due to jhtoxkI of hydrogen generated by the ravs, but 
bacteria are killed just as quickly in the absence of oxvgen or even in a 
vacuum, and Ilenn-Cernovodeanu and Henri have measured the quan¬ 
tity of peroxid of hydrqgen generated during the few seconds required to 
sterilize an emulsion of colon bacilli and find it to be an infinitesimal 

Different oipmc substances are variously susceptible to change under 
the influence of ultraviolet rays. Glucose is mueh more resistant than 
levulose, and some fatty acids are more quickly saponified than others. 
I hc cancer cells in mice an? more susceptible than the normal cells. 
(Cemovodcanu and Negro.) The visible effect (with the ultramicro- 



Hg. 421.—Interior view of memiry vapor Lanin water sterilizer (Evan*).* 


scope) upon protoplasm is coagulation. Micro-organisms of consider¬ 
able size, like parameces, and the white blood-cells and the white of egg 
and the blood-plasma, all show this effect when exposed to the ultra¬ 
violet rays. 

Microbes and animal cells of all kinds are fixed by exposure to 
ultraviolet rays. Thus, the red blood-cells no longer lose their hemo¬ 
globin on the addition of water. The microbes arc* more difficult to 
color with different stains; and if the exposure has l>een prolonged, the 
inicrolies undergo granular disintegration. Gram’s staining no longer 
takes effect and the acid resistance of tulierclc bacilli is lost. 

Sterilization of Water and Milk by the Ultraviolet Rays.—Water, 
which has lieen rendered jierfectlv transparent by filtering, can be 

‘Zf’it. fur wihd. Photnpr. Pliotonh. unci Photochem., I. 67, 1906 
I nirvartiunK of llluntinitritig Knjaie'crtf Society, January, 1914, p. 19. (The 
Mercury Vapor t/unrU I*amp, W. A. f>. Evans.) 
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completely sterilized by passing through an apparatus in which it must 
c«une in contact three separate times with the quarts plate separating 
it from the space in which a mercury vapor quartz lamp is in operation. 
The lamp in the apparatus shown in Fig. 121 requires a current of 725 
watts and will sterilize 130,000 gallons of water per day. Milk cannot 
be sterilized by the ultraviolet rays exeept in such thin layers as to l>e 
transparent, and no very practicable apparatus is yet in use for this 

The Physiologic Effect of a Local Application of the Ultraviolet 
Ray.— The effort is chiefly confined to the skin, and consists of an 
ervthema with a papular swelling which often develops into a blister 
in the course of t welve to t went y-four hours. The blister dries and when 
the crust falls off no scar is found. Meironsky 1 finds that the ultra¬ 
violet light stimulates epithelial cells and increases their metabolism, 
but strong applications cause degeneration and blistering. There is a 
congestion of the blood-vessels with emigration of leukocytes and 
extravasations of blood into the tissues. There is the increase in fibrous 
tissue cells already noted and a swelling of the connective-tissue stroma. 
A deposit of pigment granules may take place in all the different layers 
of epithelia. 

Granulating surfaces heal much faster if treated by ultraviolet light. 

Blood circulating in the tissues limits the effect of the ultraviolet 
ray to the most superficial layers of the skin. Finsen blanched the 
skin by pressing a quartz lens upon it, and others have injected adre¬ 
nalin or introduced the latter by electrolysis. 

Sensibilization of the Tissues to Light.—The tissues may be 
rendered more sensitive to light rays by the injection of substances 
like erythrosin. This substance renders the tissues sensitive to the 
rays, from the greenish-yellow to the yellow-orange inclusive, which 
ordinarily do not affect the tissues. The effect of a 1* insen treatment is 
thus obtained in one-fourth to one-third the ordinary time. Drey or a 
introduced the use of this substance following the experiments of I ap- 
peiner and Ranh upon protozoa and animal tissues. The value of the 
method, however, has been seriously questioned. 

Kosin has been used in the same way as erythrosin * with favorable 
results in tubercular, syphilitic, and cancerous conditions of the skin. 
Straub’s theory is that eosin generates hydrogen peroxid under the 
influence of light. 

Morton’s method of sensibilization of the tissues to light and other 
radiations by the internal administration of quinin or fhiorcscm is still 
sub judice, and the author's own observations do not confirm its 'mue. 

Sorrentino 4 paints the surface of the lupus with an arseniatc, whir 
seems to allow the rays to penetrate the tissues. 

Forschhammer* used the following solution: 

R. Erythrosin. ** 

Sodium chlorid. 0®* 

Distilled water . 

* Monat.-hcfte f. Dermatologic, xlii, 1906. 

* Dermatol. »it*ch.. hr. No. 10. 

* Tappetner and Iesionck. Munch. Med. Woch., 1903, No. 47. 

* (liojruale ilal. delle nialatti vener. i della pelle, 1906 , No. I. 

* Deutsch. Med. Woch., Sept. 15, 1901. 
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It was injected 350 times altogether in 23 ch“<>k of lupus under 
phototherapy at Copenhagen. It produr«*d no discomfort until the 
exposure to the powerful light took place, four to eight hours after 
the injection. The re-action to Finsen light was very violent, more 
like a case of phlegmon than like the ordinary reaction after a similar 
exposure. Experiments with different doses produced either no effect 
or a most violent one. The therapeutic effect seemed to be bad. 

The Effect of Ultraviolet Rays Upon the Eye. This is a subject 
whirh has been studied in detail by Itireh-IIirschfeld. 1 The rays in 
his experiments were from a variety of sources; a powerful arc lamp 
with carbon electrodes; a drrmo lamp with iron electrodes; sparks 
from an electrostatic induction apparatus; sunlight. Quartz lenses 
were used to concentrate the rays in the eye. 

The ultraviolet rays are largely arrested by the crystalline lens 
anil this protects the retina from any marked effect. An eye froni 
which the crystalline lens has been removed, for experiment or for the 
cure of cataract, loses this natural protection. The especial changes 
in the retina from exposure to a powerful arc lamp under these cir¬ 
cumstances are a loss of chromatin in the ganglionic cells and the 
development of vacuoles in the protoplasm of these cells. The nuclei 
of the same cells are large and clearly defined and have a vacuolar 
appearance with a very distinct nucleolus. Every other part of the 
retina is affected to a slight extent. These changes may be noticed 
at once or may take twenty-four hours to develop. They are recovered 
from in a few days. 

Exposure of the normal eye to the powerful arc lamps used in photo¬ 
therapy produces also important changes in all the ocular media except 
the crystalline lens, which remains transparent. There are conjunc¬ 
tivitis; cloudiness of the cornea and partial desquamation and some¬ 
times karvokinesis and vacuolization of its epithelium; iritis and fibrinous 
exudation in the anterior and posterior chambers of the eye. These 
conditions disappear after a few days, but slight corneal trouble, hypere¬ 
mia, .and the vacuolization of the ganglionic cells of the retina may 
remain for a long time. 

.Sunlight is very rich in ultraviolet rays under certain special con¬ 
ditions. I he reflected glare from snowfields upon high mountains in 
" ln l7 , or . an cxam ple, and the eves often suffer in consequence. 

The ultraviolet rays in the blinding Hash of light to which electri¬ 
cians are sometimes exposed from accidental short-circuiting produce 
important effects upon the eye. There is often temporary blindness 
acting a few minutes or a few hours, and sometimes there is ervthrop- 
sia; all objects, especially bright ones, appear red. After a few hours 
the conjunctiva becomes reel and swollen with a feeling as if the eves 
j. erc ' ul ‘ ? ! sa nd. Keratitis and iritis develop. Those conditions all 
lsappear.in a few days, but in some of these cases there are also changes 
in the retina which may last for a long time or even be permanent, and 
,rT ^-P^haps not due to the ultraviolet raj's alone. 

lie effect of a stroke of lightning upon the ej f e is often veiy severe— 
c crystalline lens, may become opaque (cataract), and there maj’ be 
a ropbj' of the optic nerve or slighter nervous changes. These do* not 
appear to be due to the influence of light alone. 

Ordinary eyeglasses protect the eye perfectly from the rays which 
* Arch. f. Ophthalmologic, voL Iviii, p. 469. 
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air, strictly speaking, ultraviolet (beyond the visible extremity of the 
spectrum), but some of the visible rays near the violet end of the *r*. r . 
tram produce similar effeets. These rays may lx* guarded against by 
smoked glasses or yellow glasses, but not by blue glasses. 

The ultraviolet rays destroy bacteria in the eve cither in front of or 
behind the crystalline lens, but the eye would be badly injured by the 
necessary length and strength of exposure. 

Conjunctivitis Due to Electric Light .—This occurs quite frequently 
among those who regulate or repair arc lamps, and under conditions 
which make it evident that the trouble is caused by the light and not 
bv the heat rays. We believe also that it is due to the rays at the violet • 
end of the spectrum and to the ultraviolet rays. The affection is only 
temporary and the treatment is by cold affusions of boric acid solution. 

.More serious cases have been observed by Fuehs and are complicated 
by mvosis. slight opacities, and erosions of the cornea, but these also 
arc recovered from in a few days. Harold Grimsdalc 1 has given detailed 
reports of several cases. One case was in a workman who had profuse 
lachrymation and redness and edema of the conjunctiva with several 
little papules. Vision was notably diminished. He had repaired an 
arc lamp which remained lighted while he was working at it. Photo¬ 
phobia and the other symptoms enumerated above had come on within 
a few hours. Rapid recovery followed the use of cocain and cold 
affusions of boric acid solution. Smoked glasses had to be worn for 
some time afterward. 

Another of Grimsdalc r s cases followed an instantaneous exposure. 
An engineer was arranging some incandescent lamps and a short circuit 
occurred. There was a flash of light lasting an exceedingly short time. 
The man felt blinded, but was able to see directly afterward. There 
was severe pain lasting for a few minutes, but toward night all the 
symptoms had disappeared for the time. He awoke in the night, 
however, with an intolerable itching of the eyelids, as if their mucous sur¬ 
face were covered with sand. There was lachrymation, but no blepha¬ 
rospasm or marked photophobia. The palpebral conjunctiva was con¬ 
gested and covered with papules. Vision was normal. Cocain and 
cold affusions of boric acid solution effected a cure in two days. 

The present, author once performed an experiment in which a heavy 
steel finger-nail file held in the hand was used to short circuit the 1 lb- 
volt direct current. There was a wonderful flash of light and about 
i inch of the steel was .actually consumed; not merely^melted, but 
vaporized and dissipated. The author’s face was about 15 inches trom 
the powerful arc thus produced, but there was no perceptible eneet 
upon his eyes. Unfortunately, he is unable to recall whether he ia 
eyeglasses on at the time or not. Plain glass does not arrest 
of the visible light, but it does stop a great part of the invisible u 
violet rays, which arc highly actinic. 

Physiologic Effects of Ultraviolet Ray Baths.— 1 hose 
which arc lights are the source of illumination give the pa an 
benefit of the ultraviolet rays as well as of the light ra>^ * im 
radiant heat. 

The 

oral blood-, 

tion valuable in many cardiovascular diseases, 

_* l*rc8Mc Medical*--, Awl 22, liw2. 


e effect is a vasodilator one upon the skin anti a reduction i g - 
otjd-prcssurc, which is of sufficient duration to make t u »PP V 
itluuhle in rnanv cardiovascular diseases, including angina pet o 
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The effort of an electric arc-light bath has been studied, principally 
upon himself, by Husselbach of the Finsen Institute of Copenhagen. 1 
Ix* Radium. April, formulates the results of these observations as 
follows: 

1. The cutaneous hy|M*remia produced bv the intense actinic light 
slows the respiratory movements, and this slowing may [>ersist for 
several days. 

2. This may he caused by partial paralysis of the muscular walls 
of the cutaneous blood-vessels. 

3. The slowness of the respiratory movements is offset by their 
'increased depth, so that the amount of air inhaled per minute Ls 

unchanged. 

4. Th»- chemic respiratory exchanges are slightly increased the 
following day. 

5. The frequency of respiration even under normal conditions is 
subject to regulation by variations in the cutaneous vasomotor inner¬ 
vation. 

6. Such a light bath generally lowers the arterial tension about 
S per rent., and this reduction sometimes remains for a month alter a 
course of baths. 

7. 1 he pulse-rate is increased in some patients and reduced in others. 

s. Then' is sometimes a temporary mental stimulation. 

Physiologic Effect of Incandescent Electric-light Baths.— 
The most marked effects are profuse sweating and superficial vasodila¬ 
tation which increased tissue changes and lowered 
arterial tension. As commonly applied the effect is 
due chiefly to the radiant heat, but there is suffi¬ 
cient evidence that the light itself is a»so beneficial. 

The Temperature of Incandescent Electric-light 
Bathe. 1 he statement is sometimes made that 
electric-light baths at about the temperature of the 
body will cause profuse perspiration in five or ten 
minutes. Experiments by Pariset 2 with different 
kinds of thermometers show that thermometers ex¬ 
posed to radiant heat in the open air register verv 
differently (a difference of 31° C.), according to 
whether the mercury bulb Ls a dull black or is of 
the usual polished glass. Even after fifteen minutes 
m a closed electric-light hath the two thermometers 
showed a difference of 9° C. (about 17° F.). It is 
essential that the temperature the patient is exposed 
to should lie known and that the thermometer bulb 
. should be blackened and should be exposed to the 
ireet rays of the light at the same distance as the patient. Sweating 
m.i . k> produced by dark heat , but it requires a higher temperature and 
lacks the other effects produced by the penetration of radiant heat from 
TT 1 I s not alwa >’ s necessary or desirable to have the 
,U . th U P Poetically air-tight. It is sometimes pleas- 

• ‘ o the patient to have the light bath ventilated so that the patient 

f ™ ** r the Other case. To make this Equally 

w t U ,f!ht 1,0 concentrated upon the patient and not 

wasted in heating the walls of the cabinet and the air contained therein. 

‘ Mu rich. Mod. Woch.. Jim. 16. 1006. 

C. K. de la Soc. do Biol, July o. 1U07. 
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An incandescent lamp with a long straight filament placet! along the 
focus of a pamlxilic mirror (Fig. 422) yields parallel, not divergent, mv*, 
which are directed toward the nearest surface of the UkIv. All the 
light front a sufficient number of such lamps distributed uniformly over 
the surface of the l>odv will produce the effects of light and radiant 
heat without the disagreeable effects of a hot-air hath. 

The temperature of the air in the ordinary closed electric-light bath- 
cabinet is about 80 c ( or 1 1 F. 

The concentrated electric-light bath with ventilation cause* perspira- 
tion to begin at a temperature of 77° F., and the maximum temperature 
of the air need not be over 112° F. A thermometer with a blackened 
bulb placed at the surface of the body and directly exposed to the rays 
of light and heat would register a considerably higher temperature, 
probablv about 1 < / 0 F. 

Treatment by Concentrated Incandescent Electric Light. 

Five hundred candle-power applied locally for about fifteen minutes 
is very effective in sciatica, lumbago, dyspepsia, colitis, pruritus vulva, 
rheumatoid arthritis, and cases upon the border-line between gout and 
neuritis. Some of the latter have finger-joints which are ml and shiny 
anti swollen and exquisitely tender. The application should be strong 
enough to redden the skin and cause the patient to move about to 
prevent overheating, but not strong enough to blister. Static elec¬ 
tricity is a valuable adjunct iu the treatment of these conditions. 

Treatment by Red Light. This is effective in smallpox, where 
it prevents pitting, and in scarlet fever, measles, erysipelas, and noma. 
It is ordinarily applied by keeping the patient in a room where only 
red light is admitted. There seems to be reason to think that the 
same results would not be obtained in complete darkness, that they are 
not due alone to the exclusion of the other colors, but that the red light 
has a specific effect upou the skin and renders it resistant to bacterial 

and other morbific agents. . ...... 

The cure of recurrent sunburn by wearing a red veil, and of eczema 
bv sunlight, while the affected pans are covered bv red cloth, are 
along the same lines. Freckles, seborrheic eczema. Mid rosacea < >° 
tunica have been treated by ointments containing a red pigment junnay. 

Blue-light Anesthesia.—The claim is made that bhic light exirts 
a calmative and sedative influence and produces a sense oi weii-Dt g. 
and that fixation of the eyes upon this light tor a tew socom-^p 
insensibility' of the face. This is said to permit of the pain • P 
ance of minor operations, particularly the extraction of ec i i- • 

The patient ’s face is covered with a light blue veil: ami there is 

a 1 0-candle-power incandescent electric-light bulb with a r, c . ‘ 

distance of about 7 inches. The patient looks steadily at th* forty* 
or three minutes and at the end of that time is usually <• , this 

condition, with dilated pupils. Dr. Rcdard, ol (’cneMi, 
method for the painless extraction of teeth, and fun s 
two-thirds of the cases. He and others who have . not a j, 

think the effect is a direct one upon the nervorn• ' ' t , R| ‘ n i a i „orves. 

example of hypnotism. The anesthesia is limit* *1 j f or the 

Blue-light Treatment. —Blue spectacles have long been u^^^ ore 
protection of normal eyes from the excessive .-unlight 

* VeH ViertdUhnwh. f- Dermatologic, 1SS7, p. 1114- « :i s. 

* <ln>l mill t Gaactto Sciences medicate dc Bordeaux. 
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and for the proton inn nt nil limes of eye* rendered sensitive by some 
disease. Smoked glasses seem to do equally well and it ai'cina probable 
that the effect is clue to the* obstruction of a largo proportion of the 
light, including practically nil the ultraviolet rays rather than to the 
particular color of the glass. 

The effect of blue glass windows upon the growth of plants and 
the health of persons in rooms thus illuminated were studied some years 
ago. but the method has l>ecn abandoned. 

The Minin Lamp. This is an incandescent lamp with a blue glass 
bulb and a reflector. Its effect is almost exclusively due to heat and is 
favorable in joint injuries and inflammations, and in eczema, superficial 
dermatoses, neuralgia, and rheumatism. 

Kaiser's method of blue-light therajn / 1 employs a carbon arc lamp 
actuated by a direct current of 15 amperes and 110 volts, with a para¬ 
bolic reflector and a screen of strips of blue glass or a screen made of a 
glass-walled cell full of water in which methylene-blue and a little alum 
are dissolved. The latter makes the best screen because it arrests 
most of the heat rays. The patient is at the focus of the rays about 

2 meters (0 feet) from the lamp. Good results are reported in tuber¬ 
culosis of the joints and of the skin (lupus). 

Blue-light with moderate heat has been used by the author in the 
treatment of pain and swelling of the face from irritation of the nerve 
leading to a tooth. Such a condition may occur after a crown is applied, 
and if it is simply from mechanic and ehemic irritation without infec¬ 
tion the author has seen it subside under this treatment. The lamp 
employed was a 32-candle-power incandescent blue glass bulb with a 
parabolic reflector. The face was protected by cardboard with a hole 

3 inches in diameter which exposed the swollen cheek. The rays were 
not brought to a sharp focus, but concentrated upon the area, and 
the heat was entirely endurable, but still sufficient to redden the skin. 
Only one application was made, lasting ten minutes. The case did 
not progress beyond the stage at which the light treatment was applied, 
and in a short time the irritation subsided without having to remove 
the gold crown. How much the light treatment had to do with 
securing this result is a matter which the dentist (Dr. Gillett) is unable 

to decide. The patient herself did not think the light had produced 
much effect. 

Bluc-lif/ht Baths .—General baths of blue light at a temperature of 
irorn 104 to 122° F. and lasting for twenty or twenty-five minutes 
g^’en every day at first and later everv two or three davs and 
each light bath may be followed by a bath in tepid water. Thev have 

a sedative and analgesic effect in such cases as neuralgia and rheuma¬ 
tism. 

Local baths of blue light in the open air, not a cabinet, have been 
found very effective in different cases of neuralgia. Albert-Weil’ re- 
p<jrt.*, the cure °f a case of severe intercostal neuralgia of two months’ 

a on >> fi teen treatments lasting ten minutes each; and in a case 

m a ch means had faiIcd > blue-light baths effected a 

XI in fifu f“ da r.’ 1 hc - a i pp®f atus required is a 32-candle-power blue 

glut* incandescent lamp with a large parabolic reflector. 

• Wiener kUn. Rund.Heh.iu, ltKXJ. No. 4. 

Jour, de Physiotherapy, Sept. 15, 190o. 
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EXAMPLES OF THE THERAPEUTIC USE OF ELECTRIC ARC LIGHT 

Ultraviolet light has hf»en used in the treatment of ulceration of the 
cornea anti of conjunctivitis, and in treating x-ray dermatitis. 

The Ultraviolet Ray in Locomotor Ataxia .—Lieberm&nn has reported 
beneficial effects from the ultraviolet ray applied alternately to thir 
cervical, lumbar, and the sacral regions. Improvement took place in 
the pain and the coordination. 

Its Use in Lupus .—This is extremely important and is described 
on page 601. 

Electric-tight baths with either incandescent or arc lamps are among 
the best mean* of treating rheumatism and gout and a variety of cardio¬ 
vascular affections. . ....... 

Angina Pectoris. —Fifteen patients treated by .lacobaeus* showed 
the following results: 4 very grave.cases showed some improvement, 
but later succumbed to the progress of the disease; 3 old severe cases 
were improved and the severity of the attacks was reduced; in 3 milder 
cases the attacks of precordiai pain disappeared entirely, and this was 
the case also in 3 moderately severe cases. That the effect was due 
to iho treatment is shown by the recurrence of pain in 2 cases \Nhcn 
the treatment was stopped and its disappearance when the treatment 

was resumed. , .. . . . , 

Hassclbach and Jacobaeus* have pursued the same line of treatment 

somewhat further. They use powerful carbon arc lamps in the baths 
and obtain a dermatitis which from repeated applications becomes 
a chronic hyperemia lasting perhaps as long as a year and may be accom¬ 
panied by a lasting effect in relieving internal congestion and the like. 
Respiration exchanges are unaltered, but respirations become less fre¬ 
quent and deeper, inspiration being prolonged. A patient with cardiac 
distress breathes much more freely. Arterial pressure begins to dimin¬ 
ish after the third treatment. Both the diastolic and the si.to 
pressures are reduced, but the difference between the two become^ 
greater than before. The pulse-rate us unaffected. Dilatation of the 
heart is usually reduced during a course of treatment. 

Fifty „cases of various neuroses treated in this way showed ^.rea 

‘“^hundred and thirty-one patient.- with chronic or organic' heart- 
disease were treated. In some cases the vahuar lmn ■- 
only moderated, but even then the sense of fulness andtens^ 
reduced and so were, the dyspnea and palpitation on c. * . , c 

dilatation was usually reduced: 44 cases of true ang ‘ I 
rapid and strikingly favorable results which ^^J^^aths in 
Combined Electric-light Baths and 
Obesity. The electric-light bath is 

bath which is progressively cooled, while at 1 ' twenty to thirty 
current of 100 to 120 ma. is applied through it for t Fat ty 

minutes; this is one of the most effective mo< e? treatment, 

degeneration of the heart is a contm-mdica mn —The au thor 

|JS2 Heft 

^aS» ° f it ’ * P,aCWl h0r "° n ' 

Phyaiothompic, Rome. Oct. 13. 1907. 
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tally in front of the bare chest at a distance of 6 or ft inches from the 
skin. An exposure of ten minutes reddens the skin temnnrarily, The 
trentment was coml>ined with the use of the x-rny and high-frequency 
currents and resulted in the healing of the ulcerated vocal cords and a 
marked in cream* in weight, appetite, and strength. Financial difficul¬ 
ties then caused tin* patient to discontinue the trentment and she died 
of pulmonary tuberculosis nl>out a year later. 

Xogier and Thevcnot have shown by their experiments 1 that applied 
in this way the light from the Cooper Hewitt lamp does not kill or ap¬ 
parently influence bacteria with nn exposure of seventy-five minutes. 
But in a more highly concentrated form the mercury vapor light has a 
bactericidal effect and maybe used in the treatment of lupus (Ivromayer). 

As an electric-light bath the light from the Cooper Hewitt mercury 
vapor lamp produces a general tonic effect, improving the appetite and 
digestion and removing insomnia. Xogier has seen long-standing cases 
of amenorrhea become normal under the treatment. He obtained satis¬ 
factory results in cases of anemia and chlorosis by combining this treat¬ 
ment with general measures. 

Locally, it has the usual analgesic effect of radiant heat com¬ 
bined with light, and relieves gouty and rheumatic and muscular 
pains. 

Pelvic pains of various natures are often relieved by applying this 
or similar lights over the hypogastrium. 

Xogier has shown by actual dynamometric measurement in 12 
patients that there is an increase in muscular power. 

Vacuum Bulbs of Bure Quartz .—These can be made up to about 2 
inches in diameter by fusing quartz sand with scarcely any other admix¬ 
ture. They transmit the ultraviolet ray perfectly and mercury vapor 
lamps so constructed arc very’ active physiologically. 

The uviol lump is practically the same as the Cooper Hewitt lamp, 
except that the tube is made of glass which is supposed to transmit 
high rates of vibration and hence more of the ultraviolet rays. The 
effect of the uviol lamp has not been full.v tested, but it has been found 
to be very active superficially, and Pellizari has not found it to produce 
as deep an effect upon lupus as the Finsen lamp. 

Diagnostic Uses of the Cooper Hcirill Light .—The normal face pre¬ 
sents a strikingly unnatural appearance by this light which is devoid 
of red ray's. Every red blood-vessel looks almost black and the lips 
are a dark purple. The skin of the chest and abdomen may la* examined 
in cases of suspected syphilis before the eruption; the latter being 
visible by' this light several days before it is perceptible by ordinary 
light. In the same wav at a later stage the eruption may be found 
after it is no longer noticeable by ordinary light. The Cooper Hewitt 
mercury vapor lamp may also be used to watch for the earliest evidence 
of Rontgcn dermatitis. 

Therapeutic Uses of the Kromayer Lamp.—This light may lx* 
applied to the treatment of recent trachoma. 

One end of a quartz nxl is in close contact wilh the quartz tulx* of the 
lamp, and all the light passes to the other end of the rod ami affects the 
tenues without any lateral diffusion. This is a successful method of 
treatment. 

With the lamp at a distance of at least 4 inches from the skin, an 
application of five to fifteen minutes is effective in a wide range of skin 
1 McccmkI ('uiiKri>n at Physiotherapy, Homo, Oct. 13, 1U07. 
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pression or by adrenalin, but protected from excessive heat either bv the 
water cm-ulatingin the lamp it.-elf or by a blue screen of uviol gb-.- to 
arrest the superficially acting chemic rays, the effect is a penetrating one 
and the longer applications should only Im- made after considerable 
|x*rsonal experience with t he milder one*. The dosage for lupus vulgaris 
is fifteen to forty-five minutes; lupus erythematosus, one to thirty 
minutes; epithelioma, thirty to sixty minutes, lupus erythematosus, one 
to thirty minutes; epithelioma, thirty to sixty minutes; nevus vasculosus 
thirty to sixty minutes; telangiectasis, five to thirty minutes; acne rosacea, 
five to thirty minutes; ulcers, five to thirty minutes. 

A quartz mercury vapor lamp, suggested by Bach ami Xagclschmidt, is 
intended for application at a distance of 20 inches or so for a reflex effect 



Lamp Connection 

Fig. 423.—Miniature alpine sun (Hanovia Chemical and Manufacturing Co., Newark). 


upon blood-pressure and for the treatment of a long list of skin diseases: 
lupus, chancroid, lipoma, nevus, alopecia areata, acne vulgaris and 


rosacea, eczema, frost-bites, intertrigo, erythrasma, chronic ulcers, 
psoriasis, eczema seborrhoica, falling of the hair, vitiligo. The dosage 
for a constitutional effect is three minutes front and back at a distance of 
28 inches for the first treatment, gradually increased at subsequent treat¬ 
ments as the skin becomes tanned. Finally, the exposures may be as 
long as twenty minutes at a distance of 15 indies. I he dosage in eczema 
is one minute at 16 inches, gradually increased at sul>sequent treatments 
to a maximum of five minutes at a distance of 8 inches. Acne, eczema, 
and other diseases of the face should receive at first one minute at * 
inches and gradually increased to a maximum of three minutes at tne 
same distance. Closing the eyes protects them sufficiently. 

Many of the indications for electric-light treatment in medical gyne¬ 
cologic and surgical cases an* met by this lamp. . 

Sunlight in the Treatment of Tuberculosis.—A host of ohsereattoi 
show t hat exposure of the part to the direct rays of the sun produces 
lionefit in tulterculosis of the bones and joints. 












PHYSIOLOGIC EFFECTS OF ELECTRICITY 
PHYSIOLOGIC EFFECTS OF ELECTRICITY UPON MICROORGANISMS 

Ga I van o taxis occurs when a current of electricity passes through a 
nuxhum. usually liquid, in which small living organisms tend to move 
toward one or other electrode under the influence of the current. 

1 lie tendency of a living organism to arrange itself so that its long 
“ ,s sl,:.l 1 In-ar acertain relation. either parallel or at a right angle to 
the direction of the current is ca led mimnotaxh. It is analogous to 
the way in which a shoal of small ashes will all head the same wav 
swimming against the current which is carrying them along in a brook! 

1 hose properties arc exhibited by living organisms of different sizes, 
even by those which consist of only a single cell. Protozoa, infusoria 
fish, and tadpoles have been used in many experiments. 

(?al v.anotaxis seems to permit of a purely physieochcmic explanation 
as not necessarily a vital phenomenon. A cell may acquire an electric 
charge from the unequal penetration of ions of different sizes (positive 
or negative) through its enveloping membrane. This depends upon 
the semipermeable character of the membrane, and the osmotic pressure 
and degree of concentration of the positive or negative ions inside the 
cell, ami in the electrolytic solution in which it lies. A cell which h is 
thus acquired a positive electric charge will he attracted toward the 
negative electrode, and one with a negative charge will tend to move 
toward the positive electrode. A. Coelrni and W. Barrett 1 have studied 
the phenomena of galvanotaxis from this point of view. Paramceia, 
large ciliated infusoria, swim toward the cathode when in a dilute 
solution of sodium chlorid. But it is not so simple a matter with fish 
and other highly organized animals, where the central nervous system 
and other complex organs must be called into plav. 

♦v. alvan ° tr ?P ism .is still more complicated, and seems decidedlv 
„r^ effecl 2; stimulation of living tissues and not a mere physical effect 
upon a certain mass of matter. It is the growth or bending of a living 

EJST ,n u° a cer ? a,n Nation with a galvanic current. It rnav be 
the growth of a house-plant toward a lighted window. The 
' cnvorn anfl TridlofT have been supplemented by 
and thppEl* Henn bouton,* distinguishing between galvanotropism 

in thp iSI? t u 0p !i C e f° 0t P^duced upon infusoria from chemic changes 
m the neighborhood of the electrodes. ' 

effect of diffL^r. T- nt °^;ations of P. Statkewitsch* show the 
wthL wX hnf C ,C apphcat,0 ? s - Periodically alternating currents 
through T\ LIiZl-SS CaUae P f amec,a to undergo a balancing movement 
tin. r ti i ' V"' °.’ 80 118 to present their anterior extremity toward 

cumnt ,'ht,Tre t ' me ' nu, ," i,h » m ° re ™ P id alternation of'the 
. i , 1 r transverse galvanotropism and galvanotaxis These 

phcDOme “ Uke P'“® the central part of the probation, £ 


2*9 


3 fur allg. Physiol., vol. v, p. 1. 1905. 

, V' ,{ Arad, do* $«., 127, 1247, May 15. 1.S99. 

Journal dp Physiologic et de Pathologic Gt-nernic, 1905. 
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.Mim nt i' of medium strength and medium frequency of alternation. 
H-orpunsms like Stylonyrhia mytilw. show traits verse galvano- 

»_ tS tnr* rnrront ?inii in lint; nnr. 


r mism and galvanoUxb because i»f the effect this obstacle has upon 
the current He believes that galvanotrupism is an active process, not 
to be explained by cataphoresis or any purely physical theory. Ii is 
noteworthy, however, that inorganic particles may exhibit motion under 
the influence of the same current, and this is sometimes in the opposite 
direction front that taken by protozoa. 

\Iicrobrg:inisms undergo changes m shape and consistence under 
the influence of an electric current passing through the medium in which 
thev lie. The amelia puts out projections from the cell-body, pseudo- 
potiia, towaid the anode, and undergoes granular degeneration when 
too strong a current is applied. . 

It appears to the author that these different phenomena have partly 
a physical and partly a physiologic basis; that there are the direct effects 
of ionization, secondary chcmic changes, cataphoresis, and heat upon 
the substance of the organisms, as well as the indirect effects excited 
in the organism by these actions of the electric current. 

Schatzki 1 h as experimented with a variety of pathogenic micro¬ 
organisms, especially noting the effect at a distance from both poles. 
He found that galvanic currents of from 20 to 30 milli a m pores, applied 
for from one and one-half to two hours, completely abolished the 
virulence of these microbes; succeeding generations from microbes thus 
galvanized jiosscsscd less vitality as to virulence, as to activity, and as 
to growth. The medium through which the current was passed w'as 
contained in a glass tube 1 cm. in diameter and 20 cm. long. 

PHYSIOLOGIC EFFECTS UPON VERTEBRATE ANIMALS 

The most important part of the effect of low-tension currents 
up to 110 volts—is upon the heart. There is a fibrillary, tremor, an 
irregular fluttering of the ventricles, while the auricles continue to beat 
regularly. This has been studied by applying induced currents to the 
exposed heart of different animals. The exposed heart of a dog ne' er 
regains its rhythmic heat after fibrillary tremor has been caused b> 
induced currents. The exposed heart in an adult guinea-pig can lie 
revived with difficulty by cardiac massage and artificial respiration. 
A rabbit's heart usually revives spontaneously. I he rat’s heart rr\ i'^ 
as soon as the current is turned off. 

There is the same effect upon the heart when low-tension alternating 
currents an: applied to the unoperated animal through mouth and recta 
electrodes. 

The electric resistance in a dog weighing twelve to twenty-four 
pounds is from 250 to 350 ohms, and an alternating current of Jtw rot * 
for ten teeonds sometimes causes a cry of pain, or sometimes nothing 
beyond a slight rise in blood-pressure. 

1 Hull* tm uIIk i.-I do la Soci£i6 francium* d ’ lvlectn>th<n*pie, December, UW7. 

10 
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Ten volt a for ten seconds sometimes interrupts tin- cardiac rhythm 
anil sometimes causes fibrillury tremor of the heart and death. 

Ten volts for two seconds, with the pncumogastric none severed, 
causes death by fibrillary tremor of the heart. 

Respiration is interfered with in all the above rases by A general 
condition of muscular contraction,—tetanus, but becomes reestab¬ 
lished ns soon as the current is turned off. Respiration gradually fails 
when the heart is permanently paralyzed. 

An alternating current of from 20 to 40 volts produces the same fatal 
effect, and requires only a second or two of contact. Convulsions are 
added, and the animal is in opisthotonos or generalized tetanus lasting 
five seconds after the current is turned off. and followed by clonic 
convulsions which gradually cease. Respiration which has been 
embarrassed by the tetanic contraction recovers and continues for quite 
a long time. Sensation is not much affected. The corneal reflex is 
preserved. Heath results from almost instant cardiac paralysis, but 
the other functions of the living organism continue for a time and 
gradually die out as a secondary consequence of the failure of the 
circulation. 

An alternating current of from SO to 120 volts applied by electrodes 
plnetd u|>on the shaven head and the shaven left thigh for at least one 
second produce the same results as have just been described for currents 
of 20 to 40 volts. The resistance in the case of electrodes upon the 
head and thigh is 100 ohms. 

The paralysis of the heart occurs at once in all these cases, hut the 
Wood-pressure shows an initial elevation, followed by a gradual decline. 
Prevost and Battelli attribute this to vasomotor stimulation in both 
arteries and veins, slowing the passage of blood through the arteries 
from the heart, and pressing it through the veins toward the heart. 

Hie thorax being opened, the ventricles are seen in some cases to 
be in a state of fibrillary tremor, while the auricles beat regularly for 
perhaps as long as fifteen minutes. 

Artificial respiration alone does not do any good, hut cardiac massage 
and artificial respirat ion combined keep the animal alive as long as thov 
are continued. During this period sensibility is norma). 

A current applied by electrodes placed upon the two sides of the 
thorax encountered a resistance of 280 to 320 ohms. Ten volts applied 
for five seconds killed one dog, while two others survived. One of the 
latter was killed by a current of 15 volts applied for five seconds. 

Similar results attended the application of the electrodes to both 
forelegs. 

Summary of the Effects of Low-tension Alternating Currents 
u .Pt° *20 Volts.—There are slight nervous disturbances in dogs, guinea- 
pigs, rabbits, rata, etc. Respiration is only temporarily arrested, and 
general sensibility is but little affected. Twenty volts will produce 
general Manus with opisthotonos if one of the electrodes is applied to 
the animal s head, but at least 60 volts are requiml when both elec¬ 
trodes are applied to the foreliinbs. The effect upon the heart is to 
produce fibrillary tremor, which, as previously explained, is fatal in 
sotne animals and may be recovered from in others. Respiration is not 
primarily, infected. It is not paralvzed in dogs or guinea-pigs, and in 
them artificial respiration does no good. 

n : n rur 7‘ nt ev, ' n 10 volts applied for one second will produce 

i »rillar\ tremor of the heart if this organ lies in the direct path between 
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the electrodes. This is the ease when one electrode is applied to the 
animal's head and the other to the thigh, or when one is placed over the 
cardiac region. 

Preliminary section of the pneuniogastric nerve has no effect upon 
the production of fibrillary tremor. 

Rattclli considers it prolmble that fatal cff«*cts from low-tension 
currents in man are produced in the way detailed al>ove, viz., l»y primary 
cardiac paralysis. 

The Effect of High-tension Currents. A current of 220 volts 

in the case of the rabbit, or 550 volts in dogs, does not produce fibrillary 
tremor of the heart or death by primary cardiac paralysis. There is 
only a temporary arrest of the auricles from stimulation of the pneumo- 
gastric none. Respiration, on the contrary, is impaired by an effect 
upon the respiratory center in the medulla. This effect may vary in 
degrt'e. Respiration may be spontaneously renewed after tin* current 
has ceased, or, if it does not return of itself, it may be readily brought 
about by artificial respiration. 

Shocks from currents of this voltage are not ordinarily fatal if the 
proper treatment, artificial respiration, is applied. 

The Effect of Very High-tension Currents.—Currents of from 
1000 to 10,000 volts, as employed in the long-distance transmission of 
power, produce mechanic lesions of the tissues traversed, just as light¬ 
ning docs. Fatal hemorrhages in the substance of the central nervous 
system may cause irreparable paralysis of respiration and other functions 
(Jellinek). These very high-tension currents are often instantly fatal, 
but the effect varies greatly with the path traversal bv the current in 
passing through the body. If the heart and the central nervous system 
are not in the direct path of the current, they may receive only a fraction 
of the original current, and the effect may correspond to that of a medium 
or low voltage. The reverse is true as to low-tension currents applied 
directly to vital organs. 

From 00 to 115 volts have killed men by cardiac paralysis under 
exceptional conditions as to electric conduction. On the other hand, 
in a case which came to my own knowledge, a shock from a 2200-volt 
alternating current was survived, with no permanent damage except a 
deeply grooved scar of the hand and a fairly well-united fracture of 
the femur. 

Legal electrocution by means of an alternating current of from 
1300 to 1700 volts is not always immediately fatal, because it aims to 
produce respiratory paralysis, and it sometimes requires three or four 
applications to make this paralysis permanent. 

Provost's animal experiments show that a heart in which fibrillary 
tremor has been induced by a current of 50 volts may sometimes be 
reanimated by a current of 4800 volts applied ten seconds later. This 
is not to be recommended in the treatment of human beings shocked by 
electricity. 

The Relation of Amperage and Voltage to the Physiologic 
Effect.—Industrial currents for light and power, if alternating, usually 
have about 50 periods a second, and this rate is very active physiolog¬ 
ically. These currents have such tremendous volume that contact 
with a conductor carrying a current of 10,000 volts must be absolutely 
guarded against. No person must be allowed to approach within 
sparking distance of such a conductor, ami no other conductor must be 
allowed to touch it or come near it. The crossing of a high-tension 
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conductor hv a wire which i* suppose! to carry a perfectly harmless 
current is a frequent cause of fatal accident*. I hesc industrial current* 
arc capable of sending a fatal number of amperes or too large a quantity 
of electricity through the resistance offered h\ the animal IhkI) . 

Harmlessness of High-tension Therapeutic Applications.— 
The reason for this is that the static electric machine, for instance, 
produces so verv small a quantity of electricity that although its tension 
is sufficiently high to send it all through the body, it still produces no 
harmful effect. 

Then, again, the very rapidly oscillating high-tension Tesla currents 
do no harm because the transmission of ions through the semipermeable 
membrane of the electrically conducting human body cannot keep up 
such rapid rhythm, and so only a part of the potential variations affects 
the body (Boruttau). 

THE EFFECT OF ELECTRICITY UPON ANIMAL TISSUES 

The effects vary with the voltage and amperage of the current 
applied, and also with its density and direction. They are very largely 
due to electrolysis, and, as in the oils*- of an ordinary electrolytic cell, 
are chiefly evident at the points of contact with the electrodes. This 
is all the more certain to be the ease because of the wide diffusion of 
the current in the tissue* between the two electrodes. Sometimes the 
mechanically rending effect of an electric discharge is produced in the 
tissues, but this must be quite exceptional. Lightning splits a great 
tree from top to bottom by an explosive effect due to the heating of air 
and watery vapor and the gaseous products of electrolysis in the cellular 
structure of the wood. Such an effect is not produced ujmn men or 
animals even by a lightning stroke. The human body is quite a good 
conductor of electricity as compared with the insulating properties of 
dry wood. And the current can pass through any part of the body or 
along its surface with about equal readiness, whereas in a tree there may 
be one or more long tracts filled with readily conducting moisture 
surrounded by quite dry and consequently non-conducting fibers. In 
the latter case we have the familiar generation of intense heat produced 
by a current forced by its high voltage through a conductor too small 
to cany it. This is not the case with the human body, since it has a 
sufficient carrying capacity for the heaviest artificial or natural currents. 

Ihc minute hemorrhages found in the nervous centers in some cases 
of death by high-tension currents can hardly be considered in the same 
category with the effect which the same lightning holt may produce 
in splitting a giant oak which twenty men could not have tom 
asunder. 

Ihc heating effect upon the tissues due to ohmic or frictional resist¬ 
ance must !>c very slight indeed in all cases where a surface electrode 
ls used, and also in eases of lightning stroke and injury from accidental 
contact with conductors of high-tension electricity. The burns which 
do occur in these cases and in electrocution are doubtless due chiefly 
i<> electrolytic processes, but it is different when there is only a very 
small point of contact, like the platinum needle used in electrolysis. 

I here, if the current is of considerable strength, we should have a direct 
heating effect upon the tissues at the point of contact, added to the 
electrolytic f '«^ct. 1 lie heating of the dilute acid around the platinum 

isnnt in 1 he Wehnelt interrupter is priKlucod in a similar way. 

" ectrolysis of Animal Tissues. In its relation to electricity the 
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animal Nxiy may la* considered as an electrolyte consisting of a spongy 
mass filled with a solution of sodium chlorid. An olectric. current 
passing through this electrolyte prinluces a stream of sodions (sodium 
cations) moving toward the cathode, and a stream of chlorions (chlorin 
anions) moving toward the amxlc. The ultimate products of electrolysis 
an* liberated at the electrodes, and do not consist in free sodium or free 
chlorin. Those have such strong utfinities that a substitution reaction 
takes place in the body at the two electrodes, resulting in the 1 flu-ration 
of fn*; oxygen or free acid at the anode and of free hydrogen or free 
hydroxyl (OH) or fret; alkali at the cathode- The effect upon the 
tissues at these two points is considered later. The foregoing process 
undergoes certain modifications dependent upon the composition of 
the electrodes, if the latter are of metal and are directly in contact 
with the skin, metallic ions usually diffuse into the tissues from tin; 
anode. Anodal diffusion is the most accurate name for this pron-as, 
which has been used therapeutically for the effect of the metallic ions 
upon diseased tissues; but the process has also been called cataphorcsis, 
because the movement of the metallic ions is away from the anode, 
through the tissues, toward the cathode. Copper or brass electrodes 
applied immediately to the surface of the skin will produce a burn at 
the cathode from the action of the metallic ions if a current of con¬ 
siderable strength is applied. 

Metallic ionization may be desired for therapeutic purposes, as in 
copper cataphorcsis for hemorrhoids or fissure. More often, however, 
it is undesirable, and the usual method of avoiding it is by covering the 
metal with chamois, wadding, sponge, kaolin, or clay moistened with 
a solution of common salt «»r of sodium bicarbonate. 

Some metals, like platinum, yiekl very few ions, and, used as surface 
electrodes or even introduced as needle electrodes, yield results which 
are due simply to the electrolytic dissociation of the tissues themselves. 
Passing a platinum needle electrode into a hair-follicle or piercing the 
skin itself with such a needle and connecting ii with the negative pole 
of a galvanic batten’ while the positive pole is connected with a sponge- 
covered electrode held in the patient’s hand, a current of one to two 
milliamperes will produce visible electrolysis. The tissue becomes 
white and swollen, and bubbles of gas are formed. The chemic effect 
at the negative electrode is of the liberation of // and of OH, or of free 
alkali, and this has a dissolving action upon albuminoid substances. If 
the action is long enough and strong enough, there is colliquative 
necrosis of the tissue surrounding the needle, and tlie latter becomes 
loosened, and when removed is found bright and free from oxid. 
A ne<-dle electrode connected with the positive electrode produces a 
somewhat similar effect upon the tissues—swelling and pallor and 
bubbles of gas, but oxygen and free acid are the products of electrol¬ 
ysis there. The result is a coagulation necrosis (from the formation 
of acid albumin), anti the needle sticks fast in the tissues. A steel needle 
should never l>e used as an anode; the iron ion would stain the skin 
indelibly. Such a needle would come out badly rusted from oxidation. 
M ith surface electrodes there is a swelling and edematous condition of 
the skin under the cathode, due to electrolysis, and this may Is- more 
correctly called cataphoreocence. At the anode, on the contrary, the 
skin has a tendency to contraction. 

The tissues of the body form a continuous though not altogether 
uniform electrolyte when sponge-covered electrodt* wet with saline 
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solution are used, and the products of electrolysis are found at first 
in the salt solution close to the electrodes. If the current continued 
in one direction, a secondary effect becomes evident nfter a time. The 
great resistance at the surface of the body and the complex character of 
its chomic composition make the point of contact between the salt 
solution and the skin correspond closely with tho line of separation 
between the water and the salt solution in the experiment below. 
Acid or alkaline radicles are liberated at the surface of the skin, and 
may produce a seven’ effect. Means of avoiding this are by changing 
the direction of the current from time to time, and by occasionally 
rinsing out the electrode with fresh solution. The palms of the hand 
are most resistant to any such effect, but the skin of any region where 
the epidermis is thin may be irritated or even “burnt” by the products 
of electrolysis. This is one reason for t he employment of very large 
electrodes when strong currents are to be applied. A given strength of 
current expressed in millinmpcres will produce the same amount of 
chemic change whether it passes through a large or a small conducting 
path. When the surface of contact with the skin is a large one, the* 
cross-section of the conducting path is correspondingly large, and the 
products of the chemic changes are so diluted that they mav be carried 
away by the circulation of the blood and lymph without producing an 
irritating local effect. 

The matter is one of current density, and is similar to the difference 
between the slow combustion which takes place in the whole human 
body, and produces a certain amount of carbonic acid (CO,) each 
minute without raising the temperature above 9S.5 0 F. The same 
amount of combustion producing the same amount of CO, per minute in 
a single finger-tip would be accompanied by a painful and destructive 
burn, with a local temperature far above the normal. 

An example of secondary actions is found when an electric current 
is passed through a solution of sulphate of copper. The salt is separated 
into copper, which is deposited as copper plating upon the surface of 
the negative electrode, and an acid radicle which goes to the positive 
electrode. The acid radicle combines with the hydrogen of the water 
m which the sulphate of copper is dissolved, and forms sulphuric acid, 
while the oxvgerl of the water is liberated as bubbles of gas. Electrol¬ 
ysis of a solution of sulphate of sodium furnishes the same secondary 
reaction at the anode, with the formation of sulphuric acid and the 
liberation of oxygen gas, but the secondary action takes place at the 
cathode also. Sodium has such powerful affinities that metallic sodium 
is not deposited upon the cathode, but, it at once combines with the 
oxygm of the water, and this liberates bubbles of hydrogen gas. 

secondary products appear when the primary’ products are capable 
o rea< ting upon water or ujK»n the substance of the electrodes. 

the products of electrolysis appear only at the electrodes and 
" l u>m u . nv apparent change in the liquid when the latter is homo- 
P neous, but this is not the case when the current has to traverse 
series of different solutions. 

tff> C » U, ir nt | ,na ' I”*, passed through a jar containing plain water 
•‘V* a solution of common salt at the bottom, the whole 
' 'i ' ' r |’ r l. ltn J Us * When the current passes from above down- 

cathiir th^hWt! 18 d °r lopC<1 .f t thc junction of the two liquids, indi¬ 
cating the liberation of an acid. Reversing the current will result in 
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a blue color, indicating the liberation of it base or un alknli at the 
junction of tho two liquids. 

Polarigatum also takes place at the line of separation between the 
two liquids, and may be demonstrated if the original electrodes are 
removed after the current has been flowing for some time. The original 
electrodes may be removed, and another pair which an* connected with 
a galvanometer may bo placed in the two liquids. A current will at 
once begin to flow in the contrary direction to the original current. 

Transportation oj Matter by the Electric Current. —A solution of 
sulphate of copper in a glass vessel and an inner porous jar will tend to 
assume the same level in both of the jars, but if copper electrodes are 
placed in the two jars ami a current of electricity sent through them 
the liquid will be carried toward the positive pole, and will assume :i 
higher level in that jar than in the other. The stronger the current, 
the greater the difference in level will be maintained. 

Another striking demonstration is made by passing a current of elec¬ 
tricity through two jars containing an anilin dye, and between which is 
an inverted U-shaped tube filled with gelatin which dips into both jars. 
Even a weak current will cause a rapid ascent of particles of the coloring- 
matter into one or the other arm of the U-shaped tube. 

.Salts which are present in very small amount or which arc sub¬ 
jected to a very weak current are not always dissociated, but are 
sometimes merely transported by the current in the ways illustrated 
above. 

In the living tissues, as in experiments upon electrolytic solutions 
in glass jars, the products of chemic dissociation appear only at the 
ejectrodes. In the animal body the current does not pass through a 
single homogeneous electrolyte between the two electrodes, but encoun¬ 
ters membranous septa, either large or minute, which convert the path 
of the current into the equivalent of a scries of electrolytic cells. 

An experiment has been tried by Loduc, placing a rabbit in con¬ 
nection with an anode moistened with strychnin sulphate, and another 
rabbit with a cathode also wet with a solution of strychnin sulphate, 
the two rabbits being joined by strands of wet gauze. When the 
current is turned on clilorions (chlorin anions) pass from the tissues 
into the solution forming the anode, and strychnin cations pass from 
the solution at the anode into that rabbit, which accordingly develops 
stryehnin-poisoning. The other rabbit connected with the cathode 
experiences only the effect of sulphions (S0 4 anions) from the cathode 
solution of strychnin sulphate, and of sodions (sodium cations) liberated 
in the tissues and traveling toward the cathode. I sing potassium 
cyanid solution for the two electrodes, a similar effect is noted, but upon 
just the opposite rabbits. Here the toxic ions are cyanogen anions, and 
penetrate the tissues from the cathode solution. 

A similar condition is found in the animal body, and the free prmluc s 
of electrolysis appear only at the electrodes, but there are complex 
chemic processes which result in the neutralization of thc^ metallic ions 
by combination with tissue elements near the anode, and it is the same 
way with acid ions near the cathode if that electrode is moistened wit ■ 
an acid or a salt solution. The ions derived from either electrode do 
opt pass through the body to the other electrode, but enter into com¬ 
bination with certain tissue ions, and other tissue ions liberated from 
these pass through the body toward the other electrode, the body, 
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ns (nr ns the conduction of electricity is concerned, nmy he regarded 
ns a mass of solution of sodium ehlorwl 5: 1000, nnd according to many 
observers conducts only by electrolysis and not at all by the sort of 
conduction, by the passage of simple electrons, which is characteristic 
of metals. This would moan that electricity can travel through the 
body at a rate not exceeding 39 meters a second, instead of at the rate 
of 180,000 miles a second. This retardation involves the conversion 
of a port ion of t he elect ric energy' into heat or sonic other form of energy 
in the human body, just as surely as is the case with mechanic motion 
when impeded by friction or otherwise. In our electrolytic inter¬ 
rupters. liquid rheostats, and volt controllers a great part of the lost 
electric power appears as heat, and the remainder acts to produce 
chcmic combination or decomposition. A current passed through an 
osmotic cell or a jar in which two liquids arc separated by a permeable 
or a semipermeable membrane expends a part of its energy in adding 
to or retarding the motion of particles through the membrane \ 
current of .electricity yields all these different forms of energy in pacing 
through the human body. It increases or reduces all the phenomena 
of living tissues according to the direction of the current and its mode 
of application. A prolonged application probablv produces chcmic 
changes at various places in the path between the electrode's as well as 
m close contact with them. 

Among the direct uses of electrolysis are the destruction of the 
h /P? rt ™ h0S1 * and unnatural growths of various 
kinds. and the introduction of various materials, anesthetic and thera¬ 
peutic, into the tissues. 

Coagulation Caused by Electricity.—Proteid matter is coagulated 

a A P enm f cnts b >' W - B - Hardy 1 were made with 

; nlterid and boiled solution of egg-albumen and a current of from 10 

r J b , ut ° t { only ttjSb “flliampere. When the solution was 

alkahne the molecules of albumin were carried toward the anode, with 
the development of opalescence and a coagulum there. The same 

P H a TT° ok th ° cath,, d° when the solution was acid. 

_ E Upon the Blood.—The experiments of C. X. Stewart 2 have 

duerivh v of 1 ST t ie °u f e, T tricity upou thc b, °°d- The con- 

f h ^'* Un . Wh,ch has dissolved out the hemoglobin of the 

The ann^T et, r' a *> a g^‘ter extent than at other times. 

l8 , lh - at th ‘‘ ceU Cont;li ™ hemoglobin and 
and i who8C J 8 °l utlon 18 a good conductor of electricitv) 

■md nlr "tK r ^ rne ^. n ditions the hemoglobin alone Ls dissolved out. 
The ™f!I,? a ther eundmons both the hemoglobin and the electrolytes, 
in the am nn n t° r, ; ,:il f y wml ?» hemoglobin than can lie dissolved 
that all »hi I,, " ater which they contain, and it seems probable 
the s^ma oMIT£?. bma P 'T of * h e electrolytes art' united with 
thmmrl *1 ii i i ^ Ls usual, .v easier for the hemoglobin to escape 

, u,a ", f 'T thc ">•.«. effect of ,z 

ofthecdjSy d the rphl " 0,1H ot the hemoglobin with the rest 

tl»btXl 0 & i “ M . g ° shmv that ,hp electric reairtance of 
and that tin* r i r * t^ r * a 118 ( 1 ° m P ar °d with that of the blood-scrum, 

1 " ,Bt ,he teletwn between the electric reaumnee of thc serum and 

• {Sr,.1t«^ "*• Xliv ’ p lsw - 
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thfit of the entire blood will give an indication of the fraction which the 
blood-cells form of the entire blood. This may Ik- of value in con- 
junction with the usual test, which is baaed upon the color of diluted 
blood, and especially when the apparatus for making the latter test i« 
not available. 

The Effect of Electrolysis Upon the Resistance of the Body.— 

After the current has been flowing for a certain time the resistance 
is quite different from, and usually much less than, the initial resist¬ 
ance. This is doubtless due to the penetration into the skin of ions 
from the electrodes, or from the solution with which they are covered 
and the skin consequently becoming a better conductor’ 

This property of increased conductivity under the influence of 
electric agents is similar to the peculiar property of the coherer in the 
wireless telegraph apparatus, and it is quite within the range of pota¬ 
bility that the human body may some day be used as parr of the receiving 
instrument in wireless telegraphy as a laboratory curiosity. To accom¬ 
plish this, the body would be connected with the two poles of a battery 
with an apparatus for registering the slight changes in the electric 
resistance of the body which would occur under the influence of the 
Hertzian waves received from the sending station. 

The Polarizing Effect of Electrolysis Upon the Tissues.—After 
the current has been turned off. a considerable counterelectromotive 
force may be demonstrated by passing the wires from the two electrodes 
to a galvanometer instead of to the battery. The effect is of the same 
nature as in a storage-battery. 

Rapidly alternating currents of small volume, like those from the 
ordinary' faradic coil, do not produce marked electrolytic effects, and 
hence do not quickly change the electric resistance of the part to which 
the electrodes are applied. Such currents are to be used when accurate 
measurements of the electric resistance of the body are undertaken, 
but while alternating currents of the character produced by the faradic 
coil do not produce polarization in the sense of a difference in rhemic 
composition and in electric potential at the two points of the body to 
which the electrodes are applied, they do produce electrolysis and 
eventually a change in electric conductivity at these points. Pre¬ 
liminary’ faradization has long been considered to lower the reshtame 
to the passage of a galvanic current subsequently applied. By t ic 
de Watteville or combined galvanic and faradic current we produce an 
effect upon the tissues yvliich permits the passage of a stronger g '**nic 
current than would be comfortable or safe if the latter applet 

alone. This may be due to the effect of the faradic current m pre¬ 
venting polarization of the tissues. ... . 

The tissue changes produced by the very rapidly osciUatmg du- 
charges known as high-frequency currents, and those produced b th 
x-rav and bv different luminous rays, are described in the special ca»i 

th. .sst analysis alnK.,aU ,hc p*ysiolo g ic 

effects of electricity upon the animal llssuM ? ! “ 0 J herring to the 
due to electrolysis and to electric osmosis the last ni« m g 
passage of measurable quantities of a liquid througi • , 

brane. Some of these different effects are now to be des rmeu- 

Effects Upon Nerve-fibers and Muscles.—A stnmgcum ' 
to the body causes, according to Herman, a movement of the imcnn 
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of the medullated nerve-fibers in tho direction «>f the current, t. c., from 
the anode toward the cathode. This is coincident with a depressive 
cathode action upon the nerve functions and u wave of electricity 
through the whole muscular system, which may Ih* due to a loss of 
conductivity in the muscles. The effect upon the muscles is to cause 
contraction and perhaps paralysis, or in the ease of the unstriped 
involuntary- cardiac muscle fibrillary tremor, an uncoordinated, con¬ 
tinuous, fluttering contraction of the ventricles, with greater than 
natural movements of the auricles, which is the cause of death in many 
cases of electric shock. 

Different voluntary muscles may Is- made to contract by the appli¬ 
cation of electric currents directly to the muscle or directly to its motor 
nerve, or to the skin over the nerve or over tho muscle. A knowledge 
of the position at which the motor nerves are nearest the surface and 
of the motor points of the muscles (at which the nerve enters the muscle) 
is important in electrodiagnosis or therapy. The involuntary muscles 
of the intestine and other parts may be caused to contract or relax by 
electric currents. Tissue cells in different parts of the body may be 
stimulated to activity and growth by means of appropriate electrization; 
the growth of-the hair may be increased. It acts, therefore, upon the 
trophic fibers of the nerves as well as upon the sensorv and motor fibers. 

Effects Upon Glands.—Currents of moderate strength increase or 
diminish the secretion of different glands through an effect upon tho 
nerves regulating their blood supply and those regulating the functional 
activity of their parenchymatous' cells. The circulation in different 
parts of the body is increased or diminished by electrization affecting 
the vasomotor nerves and the heart. 

Effect Upon Special Senses. —All the different special senses may 
be excited by electricity. The patient may see flashes of light produced 
by the application of a current to the temples, and the sense of smell, 
taste an»l hearing, and of taetile and thermal perception may be excited. 
1 his may occur independently of actual noise or light or substance with 
a recognizable taste that may be produced by the current. For instance, 
the sense of taste may be excited by electrization of the outside of 
the neck or the forehead. 

Influence of Current Density .—The current density has very much 
to do with the effect of electrization, and this becomes reduced as the 
distance from the electrodes increases. Internal organs, like the brain, 
receive from an external application only a very widely diffused cur¬ 
rent, and hence are only slightly affected by currents of considerable 
strength. Electrodes applied directly to the substance of the brain 
produce a very decided effect with very much weaker currents. It is 
the same in regard to the heart. Fibrillary tremor is excited by a 
current of one or two millinmperes from electrodes applied directly 
to the cardiac substance; while a current of twenty milliampcrcs will 
not produce dangerous effects if appli*-d through electrodes placed on 
the surface of the chest. 

Effect of Electrization of the Eye. —One electrode from a galvanic 
batterv being appla-d to the nape of the neck and the other over the 
eye, visual sensations, like flashes of light, are produced when the 
current is turned on and off. The effect of the closure of the current is 
most pronounced when the current flows from tho brain toward the 
eye. The effect of breaking the current is most pronounced when the 







current is from tho eye toward the brain, that is. when the anode ia 
pinned upon th«* ©ye. 

An electrode being applied to each side of the eyeball and a con¬ 
tinuous current flowing, n sensation of light and color will be produced 
The half of the field of vision controlled by the part of tin* retina nearest 
the anode upjiears greenish. while tlmt perceived by the part of the 
retina near the cathode appears brighter and bluish. Different persons 
see various forms and colors under the influence of electric currents 
applied to the eve in these or similar ways. 

Flashes of light are seen when an electrode is applied to the fore¬ 
head and another to the epigastrium. 

Auditor ?/ Effects of Electricity. One electrode being applied near 
the ear and the other to some indifferent point, sensations of sound are 
produced by tlu* galvanic current. The effect of the cathodal closure 
is the strongest, but a sound is also noted at the opening of a stronger 
current when the anode is applied to the car. 

Influence of the Position of the Electrodes .—The position of the 
electrodes has a groat deal to do with determining the density of the 
current passing through different organs, and hence regulates the 
physiologic effect of the current. Electrodes held in both hands send 
a much smaller proportion of the current through the brain than is the 
case when one electrode is at the top of the head and the other at the 
feet. Electrodes placed at both sides of the head are thought by some 
observers to send a sufficient current through the brain to produce a 
therapeutic effect, while others believe that the current is too widely 
diffused and that much of it follows the homogeneous conducting layer 
afforded by the scalp, and passes around the skull and not through it. 
Without trying to decide this question it may be stated that cerebral 
conditions are apt to be much more influenced through the vasomotor 
and other effects of electric currents upon the cranial, spinal accessory, 
and sympathetic nerves than by the direct effect of the portion of the 
current which can be sent through the brain itself. W hen the electrodes 
are placed vert' near each other upon the surface of the body, the resist¬ 
ance at the points of entry and exit of the current greatly exceeds 
that of the portion of the body between these points, and the current 
almost all follows a short straight line with scarcely any diffusion. 
Placed close together, even over the motor point of a muscle, a fairly 
strong current may not excite a contraction. 

A daily example of this strictly local action of the current when 
the electrodes are applied close together is afforded bv tin elec¬ 
trician when testing a 110-volt electric-light socket. To see whether 
there is current present, he moistens his linger and puts it inside 
socket, thus making contact with the positive and negative tormina s. 
If the current is there, he gets a pretty sharp sensation in the tinge , 
but thjs is not very disagreeable and not dangerous. It is 1 ‘ 
different matter from the experiment tried by the author, of 1 ® 

a metal object in each hand and then placing these objects m conu 
with the terminals of the 110-volt direct circuit. As the con * 
made, a sense of severe shock was experienced, accompanies . 
violent involuntary muscular contraction which jerked tin 1 * trnis . 
ward ami backward, and caused the metal objects to be thrown o. 
across the room ami to make a dent in the woodwork there. ‘ 

experiment which he would not advise any one to repeat, >u S 1 
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(o show that accidental contact with both tin* ban- conductors carry¬ 
ing the 110-volt direct current will not necessarily produce serious 
n suits. The fact that the electrician usually moistens his finger before 
testing for current indicates that the resistance at the point <»f accidental 
contact with ban* conductors would usually be so great that no very 
strong current would pass through the body. In the author’s experiment 
the conditions were different: tnc electrodes were constituted by large 
metallic objects held in the dosed lmnd, the largo surface and perfect 
contact reducing the resistance to a minimum. 

Touching one bare 110-volt direct current conductor with the dry 
finger gives no appreciable sensation under ordinary circumstances. 
If, however, the person is standing on a floor which is a good conductor, 
iron, for example, a shook may bo received of the same nature as that 
in the author’s experiment, but of much less severity. This is due 
to the fact that it is practically impossible to insulate a dynamo from 
the earth, and consequently a circuit is formed when a complete con¬ 
ducting path is provided from either terminal to the earth. A person 
standing on a wooden floor with perhaps a woolen carpet is pretty 
completely insulated from the earth for currents of this tension. 

A more powerful current may be applied by means of needle elec¬ 
trodes close together for the destruction of tumors of the breast than 
could be safely applied if the electrodes were placed at a distance and 
in such positions that the current would traverse vital organs. Still, 
very strong currents are employed by some operators in cataphoresis. 
Massey has the patient lie upon a large kaolin or clay cathode placed 
under the sacral and gluteal region, while the positive wire terminates 
in a number of sharp points of zinc amalgamated by mercury. The 
current is gradually turned on, and a maximum of 200 or 300 or more 
milliamperes of the direct current is allowed to flow even if the anode 
points are thrust into a growth on the face. The heart’s action is 
watched, but, as a rule, is not materially affected. An alternating cur¬ 
rent or a direct current with sudden variations in strength would 
produce disastrous results if applied in this way. 

Accidental contact with both terminals of a high-tension circuit at 
points close together on the surface of the body may be followed by 
only local injury’, whereas contact with one terminal alone, with con¬ 
duction through the body to the ground, or with both terminals at dis¬ 
tant parts of the body, might be fatal. 

It is, however, not a universal rule that a high-tension current is 
harmless it applied by electrodes close together, as described above. 

Influence of Voltage and Amperage.—The voltage or tension of 
the current often has a controlling influence over the strength or amperage 
of the current which passes through the body from one electrode to the 
other, and has, for this reason, a great effect in determining the effect 
ujx>n the tissues. This is true of currents derived from a source of 
sufficient quantity to furnish a current strength in amperes equal to the 
voltage divided by the resistance (Ohm's law). Sources of very high 
potential and very- small quantity, such as the static machine, do not 
send a current through the IxkIv equal to anything like the voltage 
divided by the resistance. A hand may throw a solid metal ball at a 
certain velocity, and the momentum of the ball may be such as to con¬ 
siderably damage anything it strikes against. The same hand moving 
at the same rate of speed yvill impart the same velocity to a cork, but 
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(ho latter will probably not damage anything it strike*. The high 
potential is capable of sending great amperage through the bc»dv but 
««*» so " nl > wh . e “ the. necessary quantity is supplied. This is the ense 
with currents immediately from large dynamos, or as modified bv 
step-up transformers. It is really the combination of tension and 
quantity that is, energy or the number of watts—that largely deter¬ 
mines the effect upon the tissues. 

Effect of Static Electricity. The stntie spark produces a different 
effect according to whether it is applied singly or as a continuous stream 
of sparks upon the same spot. In the first manner it produces an 
effect which is due to molecular vibrations and not due to immediate 
visible changes in the tissues. The effect is one of stimulation of the 
activity of the cells of the part to which it is applied, and of the central 
nervous system and of the vasomotor nerves. Therapeutically, isolated 
static sparks arc beneficial where there are lowered arterial tension and 
nervous debility, and in painful conditions dependent upon them. It 
is not generally beneficial in conditions of irritation and painful affections 
dependent upon them. High-tension electricity appears to be prefer¬ 
able for debility and depression, while low-tension electricity is prefer¬ 
able for irritative conditions. 

A stream of stat ie sparks applied to one spot will prove very painful 
at first, but later produce a benumbing effect. There is redness, 
followed by blanching and swelling of the skin. If the application is 
von* prolonged and severe, it produces superficial destruction of the 

skin. 4 ... 

.Static sparks cause a muscular contraction which is quite valuable 
diagnostically, especially when they are applied singly and their tension 
and quantity are accurately gauged, as is the case with condenser 
discharges. The latter, however, are more often employed for diagnosis 
or treatment with a much smaller voltage than characterizes the output 
of the static electric machines. 

Static insulation produces about the same effects as the static 
spark, without any of the disagreeable effects of the latter. It us not 



Fir. 207.—Static Insulation. 
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K»k- MS Morton's wave current. 
Patient'» feet on metal plate. Regulate 
by tJoiriy separating t ami —. 


enmll quantity tuny bo considered to produce effects by means of 
vibration of the tissue-cells, rather than by transportation of ions 

through the tissues and liberation 
of eheinic products at or near the 
jh tints of contact. 

Effect of High-frequency Cur¬ 
rents.—The different applications 
grouped under the name of high-fre¬ 
quency currents do not produce mus¬ 
cular contraction or electrolytic 
effects corresponding to the quan¬ 
tity of electricity passing to the body, 
and apparently passing through it. 
This is Ixtcnuse the transportation 
of ions through the scmipermeaklc 
membrane formed by the human 
body cannot keep such rapid rhythm 
as these currents. The conducting wires transmit the to-and-fro currents 
by metallic conduction, simple transmission of elect runs without the 
transportation of ions (particles charged negatively bv an extra number 
of electrons, or positively by deprivation of electrons)', and subject only 
to the ordinary ohmic resistance and to impedance due to induction. The 
human body in its relation to these excessively rapid oscillations may be 
considered as a capacity which is alternately charged and discharged 
without much current passing through it. It may be compared to a bal¬ 
loon with a large opening, through which air is blown in and the balloon 
inflated and then allowed to collapse, ari opening at some other point 
being so small that it does not prevent the balloon from being blown up, 
and even during its collapse allows very little of the air to escape in that 
direction. To make the analog)* complete, we should have two large 
openings at opposite sides of the balloon, alternately one and then the 
other being closed during the rush of air into and out of the balloon 
through the other large opening. The fact that the high-frequency 
current does not in great part pass through the body has lead to the 
supposition that it is found, like static electricity, chiefly on the surface 
of the body. This does not appear to lx* the case, and there is not the 
same reason for it as with static electricity, where the voltage is much 
higher and the repulsion of the rharge is much greater. It has been 
demonstrated that high-frequency currents have an effect upon deep 
tissues. 

Pathologic Effects Upon Workers in Electric Power-houses.— 

Tiie enormous power-houses in which the natural power from water 
pressure, as at Niagara Falls, is converted into electricity, and other 
power-houses where the electric current is transformed from the very 
nigh transmission tension of 20,000 volts or more to the utilization 
tension of ofift or 110 volts, present abnormal conditions for their work¬ 
men. Lines of force which will produce a perceptible effect upon any 
suitable recording instrument surround these great dynamos and 
transformers and must have their effect upon the organism. We are 
all familiar with the magnetizing effect of such environments upon a 
Watch. Then there is the ozone generated by the visible and invisible 
electric discharges. These electric discharges produce the ultraviolet 
and possibly other radiations. All these various factors are operative. 
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though t hey priniucc no perceptible effect upon a peraon who visits such 
a jxiwvr-house for only a few minutes. Millencr,of buffalo, N. Y. 1 hint 
observed bad effects in 22 cases among the workers, the symptoms ix-ing 
pallor, loss of appetite, abdominal pains, indigestion, and constipation. 

In some cases it was not oil that if the man ate his lunch at the power- 
liousc or returned to the t»»wcr-housc directly after going out to lunch, 
indigestion followed, while if the lunch was eaten at home and the 
man did not return to the power-house for a considerable time, no dis¬ 
tress was experienced. 

The power-houses art? perfectly ventilated and drained and warm 
and clean, and there is sufficient exercise to keep the men in good 
condition physically, so that the conclusion is that the symptoms are 
due to electricity. Alternating currents passing through the coils of 
wire in the fields and armatures of these enormous machines produce 
expanding and contracting lines of force which wc should expect to be 
more effective in influencing the human organism than a continuous 
current. There are no recorded observations to decide this point, 
but Millener adduces the fact that milk rapidly sours in a power-house 
where high-voltage alternating currents arc present. He also states 
that in butter factories machines run by an alternating current motor 
cannot be used because the cream sours, while no such objection is 
found to the use of a direct current motor. The souring of milk by 
lightning is another example of the effect of electricity upon organic 
substances. 

The only protection against these deleterious effects at present 
known is to take frequent vacations from the work. 

The Effect of Working in the Room with .v-Ray Coils and 
High-frequency Current Apparatus.—The most powerful apparatus 
of this kind takes only a very small traction of the output of a dynamo, 
and the influence pervading the room is correspondingly weaker. Of 
the many patients and physicians who have visited the author s office, 
not one has ever complained that his watch had been magnetized, and 
the author’s own watch keeps perfectly correct time. 1 hen, again, 
the author's experience of being constantly in the treatment room, with 
no vacation of more than five (lays at a time in seven years, and ne\er 
missing a day’s work on account of personal illness. indicates an absence 
of deleterious effect from long exposure to the influence of apparatus 
of this capacity. This, however, does not mean that one can remain 
exposed to the x-ray day after day with impunity. One must cer¬ 
tainly be shielded from the rays from an x-ray tube, either y some 
shield of lead or other opaque material, or by always remaining in 
adjoining room. Practically, nothing is impervious to electnunapu 
induction or to the so-called lines of force generated by indue 10 . , j' 
etc., and it is fortunate that the influence from those of a \ 
capacity for x-rav and electrotherapy seems to Ik* hem- u ia * 
than harmful. However, long exposure, to the ■ r " ra 3 1 se 
harmful, as is stated more fully elsewhere in this book. _ • 

The effect of high-frequency currents upon the tissue « 
important, and is found in a separate chapter upon that su j • 

Effects of Condenser Discharges. The most valuable obsena 
tions are those which determine the single discharge n«x« ss . ,P . 
a muscular contraction, and then the frequency with \\ hi< i i 
1 American Medic ine, August, 11*00, p 2.W. 
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must Ik* rc|xatwl in order to produce tetanus. These vnry in different 
muscles and in different animals. 

A suitable arrangement of apparatus ia shown in Fig. 209. 1 The 
electrodes E and E are applied to the animal experimented upon. One 
is connected with one armature of a condenser M, having a capacity <>f 
iV microfarad. The other electrode is connected with a pivotal point, 
O, of a fine platinum wire, which carries a small iron hammer at one side 
ami an opposing spring at the other side of tin- pivot. When the hammer 
is attracted bv the action of an electromagnet, the point N makes an 
electric contact with a eup of mercury, and through that with a source 
(’. of variable potential. The animal and the condenser are then charged 
to the required potential, and the quantity of electricity may be calcu¬ 
lated from the voltage and the fixed capacity of the condenser. ‘The 
capac|ty of the animal is fixed also, and is only a small fraction of the 
capacity of the condenser. It docs not affect the calculation When 
the electromagnet censes to act, the spring breaks the contact at X and 


T 
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h ig. 209.— Arrangement for rhythmic condenser iliwliargw. 


makes a contact with another mercury cup at L, and thence to the 
earth. I he condenser is then discharged through the animal between 
the electrodes E and E. 


the electrodes E and E. 



•uni by moving this the potential communicated to the animal and the 
condenser is varied from zero when the contact is at A, to (lie full 
poP-rinal of the battery when the contact is at B. 

1 he electromagnet above alluded to has a separate batten* P, the 
current of which is made and broken at I), which dips into a mercury 
CU P* ^his point just touches the surface of the mercury when at rest, 
ami as it moves an equal distance up and down, the duration of each 
c -i-t is the same as that of the interval when no current is flowing. 

I he rjoint I) is ut the end of a vibrator of adjustable length, and 
hence of adjustable rate of vibration under the influence of its own 

1 < arvallo tin 1 1 Weiss, Journal do Physiologic et do Pathologic, 1X99, 
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batten*, P, and its own electromagnet. There is a separate electric 
signal which may be brought into this circuit by turning the switch 
from m to p, instead of from m 
to n. The signal acts synchron¬ 
ously with the motions of the vi¬ 
brating interrupter and enables 
one to count the latter. 

A simpler arrangement is used 
when single or isolated condenser 
discharges arc applied in electro¬ 
diagnosis or electrotherapy. ()ne 
armature of t he condenser C (Fig. 

210) is grounded; the other arm¬ 
ature is connected with the 
pivotal point of a Morse telegraphic key. In the normal position a 
spring causes the Morse key to make contact with a wire leading to 
one pole of a battery, the other pole of which is grounded, and in this 
position the condenser quickly becomes charged to its full capacity at 
the potential of the battery. Depressing the Moree key breaks*the 
connection with the battery and makes a connection with a wire lead¬ 
ing to the nerve or muscle, from which another wire leads to the 
ground. The condenser discharges through the animal and the ground 
as they form a complete circuit between its two armatures. 

Condensers for diagnosis or treatment have a capacity varying from 
yi® to 2 microfarads. 

lhe condensers used in the arrangement described above are of 
large capacity, having 1000 or several thousand square inches of con¬ 
densing surface, and are charged to a potential of 30 to 100 or 200 volts. 
... Effects of Leyden-jar Discharges .—Condenser Discharges at 
igh rotrntial from the Static Machine .—These are the currents intro- 



*1 


Fig. 210.—Connection for rondenw dis- 
cl.nrjw through a nerve: B, bailorv. C, con¬ 
denser; U, difTerent ground connections- N 
nerve. ' * 




Fig. 211. Arrangement for Lrydcn-jar discharge from static machine. 

Jrl k' ^® rton ». an <I m the usual method of application the inner 
r, ^. Un * ?* the jnrs are connected with the two poles of the static 
i.i' mu (Fig. 211). Tin* outer armature of one jar is grounded, while 
t,w W ‘ e ° thor j ar “ cot^ected with a metallic electrode applied to 
,Cn V- Th, “ ! >ationt » not insuland. The discharging rods of the 
* r ,,,ar hme an* close together.. The two inner armatures discharge 
cl« n' .r r‘ ^P ar *“®*P at regular intervals, and simultaneously a con- 
• tscharge occurs between the outer armatures through the 
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patient's body and the earth. In this case there may be high-frequency 
oscillations, but the chief noticeable effort is from the discharge of 
the Leyden jar at a comparatively low rate of frequency, as indicated 
by the successive sparks, and consists in muscular contractions and a 
sense of shock which is disagreeable if the spark-gap is long, and hence 
the condenser discharges are severe. 

The effects of condenser discharges of different quantity, potential, 
and frequency are naturally variable. The factor of quantity is found 
by simply multiplying the capacity of the condenser by the voltage to 
which it is charged. Q CV. The energy required to’charge the con¬ 
denser is a different matter, however. It is equal to ACT-, and this is 
also the effective energy that is liberated when the condenser is dis¬ 
charged. 

The Stimulation of Muscular Contraction by a Single Con¬ 
denser Discharge. -The object of numerous experiments has been 
to determine the relation between the voltage and the capacity required 
to produce contraction. A condenser of a fixed capacity is used and 
electrodes applied to the exposed nerve are connect^ as shown* in 
hig. 210. The condenser is at first charged and discharged at a very 
low potential, which is gradually increased until a minimal muscular 
contraction is produced. The capacity of the condenser and the 
voltage are recorded, and then the same experiment is tried with a 
condenser of a different known capacity, either greater or less than 
that of the first. It is found that the voltage to which different 
condensers must be charged in order to produce equal muscular con¬ 
tractions does not vary inversely as their capacity, as would be the 
case u the same quantity of electricity were discharged in each case 
ihe conditions required correspond more nearly to those in which the 
effective energy is the same, so that in each case A CP amounts to the 
same number oi joules. 1 he required voltage, therefore, varies approxi¬ 
mately inversely as the square root of the capacity. If a condenser 
Of a certain capacity must Ik* charged to a potential of 20 volts in order 
to produce a minimal contraction, the same effect would be produced 
a condenser of four times that capacity, charged to a potential of 
about 10 volts, or bv a condenser of one-fourth that capacity, charged 
to a potential of about 40 volts. These preportions hold good within 
quite wide limits, but not for extreme eases. Thus, a single discharge 
liom t he largest available condenser fails to give muscular contractions 
\\hen charged to a potential of only one volt. Even in this case, 
low ever, a rapid succession of condenser discharges will produce 
muscular contraction. This docs not appear to be due to a lessened 
resistance of the body, for this apparently docs not result from successive 
condenser discharges. The latter produce hardly any electrolytic 
or polarizing effect, the increased stimulation being due to an overiap- 
ping ot the successive waves of stimulation, with a consequent cumula¬ 
tive effect. Ihis is entirely analogous to the fact that the height of 
tiie contraction from a single stimulation by the galvanic current is con¬ 
siderably exceeded when a number of such stimuli an* applied in rapid 
succession. 1 he small resistance of the body may, however, be modified 
y the previous passage of a continuous current for some time, and then 
I win be found that a condenser discharge will produce a greater effect 
1 m !p, lt w °uld have produei>d previously. 

f ii' pliyHioInpc effect of a single condenser discharge is clearly 
modified by the useful duration of the discharge, but there is a question 
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as to this Iteing called the law of stimulation by condenser discharges, 
as suggested by ('lu/.ot, 1 and the Lapicques have made a series of 
experiments to determine this point and with negative results.* 

The duration of the discharge of a condenser is, however, considered 
bv Lewis Jones* as affording the best numerical expression for the con¬ 
tractility of a muscle to this form of stimulation. (See also page 382.) 

Cluzet, Dubois, Zanictowski. Hoonveg, Cybulski, Weiss, and Prfivost 
and Battelli have made accurate experiments with condenser discharges. 
This must Ik? regarded as a new and valuable addition to the means of 
elec trod iagnosis and electrotherapy. 

The eff«x;t of a condenser discharge may be modified by introducing 
an additional resistance or inductance or capacity in the circuit, the 
effect being to reduce not so much the intensity, as the duration of 
the discharge. The length of the wave of stimulation makes the same 
difference with condenser discharges as it does with the make and break 
of a continuous current. 

Muscular Contraction from Rapidly Repeated Condenser 
Discharges.—Applying two metallic electrodes to the sciatic nerve 
of a frog, tetanus is produced by discharges of the same condenser, 
charged to different voltages and at a different rate of speed. 



From this experiment it will be seen that the voltage required to produce 
tetanic contraction is very' much less for rapidly than for slowly repeated 
discharges. 

Discharges at the rate of from 25 to 30 a second produce the most 
powerful contraction. Such condenser discharges produce effects which 
are very similar to those of the faradic current, but they can be much 
more accurately measured and applied- The same thing is true of 
single condenser discharges as compared with isolated induction shocks. 

Condenser discharge have been observed by Rollet to produce the 
same effect upon the blood as other forms of electricity. He has found 
that lx?yden-jar discharge inav clarify the blood. The blood would 
then consist of a transparent red liquid in which float colorless and 
transparent cells whose hemoglobin has been dissolved out by the blood 
plasma. This he found takes place even when the heating effect of the 
electric discharge is eliminated. Under other circumstances, as where 
a thin layer of blood is subjects! to a condenser discharge, the amount 
of heat generated is amply sufficient to account for the clarifying of 
the blood. Max Oremer* considers the thermal element as the chief one 
»n all cases. 

This clarification, if it affected any considerable portion of the 

1 Compton rendu* do In SoctfU' do Biologic, July 21, 1905, p. 161. 

* Ibid., July 1 , 1905, p. 63. 

* Archives of the Roentgen Ray, Mav, 1913, p. 4.54. 

* Xoitnrhrift fflr Biologic, 1904, vol. xlvi, pp. 77 and 101, 
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blood in the circulation, would be of vital importance. The property 
of carrying oxygen in loose combination from the lungs to the tissues, 
ami carbonic acid from the tissues to the lungs, is practically lost by 
the heuioglohiu when it is dissolved out of the nsl blood-cells. It will 
be remembered that this is the principal reason why salt solution is 
used for infusion into the veins after hemorrhage instead of plain water. 
The latter would dissolve the hemoglobin and defeat the very object of 
the infusion by diminishing the oxygen-carrying power of the blood. 

In regard to electricity, however, it is not to be supposed that 
this clarifying effect is produced upon the blood in the living body to 
such an extent .'is perceptibly to affect any vital function. 

DuBois-Reymond’s Four Laws of Electric Stimulation.— 1. The 
effect is proportional to the strength of the current or amperage which 
actually reaches the muscle, nerve, or other organ. 

The strength of the current which reaches the organ to Ik* stimu¬ 
lated depends partly upon. the source of the current and partly upon the 
position of the electrodes. Diffusion in all directions greatly reduces 
the strength of the effective current unless one of the electrodes is 
applied directly over the organ at a place where the latter is quite near 

the surface. 1 he motor points for stimulation of the different muscles 
are examples of the greatest effect. uscies 

10 thc rapidi, - v ° f th ° chm * e - *■» 

,- 3 ; The cff ? ct! ! P° la «; one, starting from the point or points to 
1 the electrudes are applied. 

The polar effect is evidenced by the swelling from muscular 
cont raction which takes place in a striated muscle at the cathode when 
U “"«{ * anf ^ al ^ ,e anode when thc current is turned off 
of Upon u,istr, ated muscle is evidenced bv a relaxation 

of then- normal tonic contraction at the anode during the of 

h rj™ I r an J :U the cath(Klc uhen the current is turned off. ° 
the 1 Up<m a nerve is » "avo of stimulation starting from 

Ind T h ° ri U r CUmnit is turnwl or its strength is increa^d 

atrcng.1, fedtahLhid.“ n ° d<! Whe “ evcr ,hc cur "' n< » lumnl " ff or «« 

effect. c;Uh,Nlal closure effect is stronger than the anodal closure 

DuBois-Reymond’s Law of Electric Stimulation by Variable 
Currents. Expressed in differential calculus, e = const. ^ c the 

current! * " lU ‘'' 1 ** "‘odified for application to different forms of 

self-inducrion” uml^is In! *». f ™ m . a f »radic coil is not opposed by 

True sinusoidal induced «,r *. ,‘* ct,v ®.‘ 1:1,1 thc induced current, 

jn both diro^tSdifiJhf^SSf. CUm T Whie , h arc «.\'»“«tric 
have bwn used in tiwtim/ fi obtam, and so condenser discharges 
t..wski, of ** Oyhubki a.,,1 Zanie- 

results. ’ * m, ‘ Dnpicque have obtamed widely different 

certain capacity, designated^T*'*' , r . oata . in<a J m a condenser of a 
. aetugnated ( , which w charged to a potential 
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designated as V, and \CV* is the energy required to charge it and 
liberated by its discharge. 

Prtfvost and Battelli liavc found that the condenser discharge 
necessary to produce a fatal effect is determined by the energy of the 
discharges or U’V 3 . 

Hoorweg 1 has found as the result of many experiments that the 
voltage to which a condenser of a given capacity must be charged in 
older to produce a minimal muscular contraction by its discharge may¬ 
be expressed by the formula— 



c 


The quantities b and c are constant, and a is found from the formula, 


E = a 0 , i c — 


and in this equation c is the base of the natural logarithm. The quantity 
a 0 is equal to K when t=o. This quantity a 0 is the voltage at which 
minimal contraction takes place with a constant current. 

MUSCULAR CONTRACTION RESULTING FROM ELECTRIC STIMULATION 

This may be produced by stimulation of the muscle itself, or of the 
termination of the nerve in the muscle, or of the motor non e at any part 
of its length, or of the brain or spinal cord, or reflexly by the stimula¬ 
tion of some other nerve. 

An example of this effect of the electric current is seen whenever 
electrodes are held in the two hands, and the muscles of the hands and 
arms contract under the influence of a faradic current. 

Our knowledge of the nature of this effect is based very largely upon 
experiments on the nerves and muscles of recently killed animals. 

The very’ first discovery of the physiologic effect of electricity was 
made bv Galvani, who found that when a pair of frog’s legs wen- 
hung up where the toes would touch a metallic surface, the muscles of 
the thighs immediatelv contracted and the toes were drawn away irom 
the metal. The muscles relaxed again, allowing the toes to 
reach the metal surface, and contraction again ensued. This went on 
for a considerable period of time, but the contractions gradually became 

aIK* aao^i>/I 
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a weight or lover. 'Hie latter may be connected with a myograph or 
apparatus to register the contraction or elongation of the muscle. 

A Simple Neuromuscular Preparation. —This is a muscle with it- 
motor nerve normally attached to the muscle, but the whole preparation 
dissected out in such a way as to be used for observation on the muscular 
contraction produced by stimulation of the motor nerve. These 
portions may or may not be completely removed from the body. If 
they an- not removed, the animal is alive in some cases, and then the 
normal blood-supply to the nerve and muscle may be left undisturbed 
or may be cut off by ligature of the proper blood-vessels. In any case 
fh* upper part of the muscle is stationary, while very often the tendon 
is separated and attached to a myograph. 

Maintaining Circulation in a Neuromuscular Preparation._ 

ihe circulation in the muscle may be continued by leaving its blood¬ 
vessels uninjured, or it may be cut off. The latter results chief!v in an 
increased susceptibility to fatigue after electric stimuli and a loss re idv 
recovery* from fatigue. 

The Use of Curare.—Voluntary motion of a living muscle under 
experimental observation may be prevented by the use of curare, which 
paralyzes the terminal plaques of the motor nerve in the muscle itself 
or by destruction of the spinal cord. The latter can be done quite 
readily by thrusting a needle into the vertebral canal behind the head. 


THE MYOGRAPH 

The Myograph.—In its simple form (Fig. 212) the myograph 
consists of a lever to which the free end of the muscle is attached atJa 



H*. 212.—Simple myograph In operation. 

rmct , ali^' hndCr UP ° n wh0BB surface the movable point of the stylet 
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Isotonic Contraction.—Isotonic contraction is shortening of a mus¬ 
cle ngainsi a uniform resistance*. The resistance in Fie. *213 is the 
weight of tlie lever, anil is practically the same in all conditions of the 
muscle. The muscle is connected with the lever at a point quite distant 
from the fulcrum or axis, and is consequently able to shorten con¬ 
siderably under any influence that causes it to contract with sufficient 
power to raise the weight of the lever. It is upon Mils principle that 
myngraphic records an* usually made. 

Isometric Contraction. This has reference to the traction force 
exerted by a muscle both ends of which are fastened to stationary or 
practically stationary objects, so that the inuselo cannot shorten to 
any considerable extent. A myograph in which the muscle is connected 
with a part of the lover very near the fulcrum will register isometric 
contraction if the upward motion of the lever is opposed by a spring 
whose pressure is properly graduated (Fig. 214). This method has 
not been practised to any extent. 

Vertical distances on an isotonic myographic tracing show that the 
muscle has shortened to certain extents, the shortening being opposed 
by a uniform weight. On an isometric tracing vertical distances 
indicate certain strengths of traction (equal to sustaining certain 




Fig 213.—-Simple myograph reg^trring 
isotonic contraction. 


weights) on the part of a muscle which is not permitted to shorten 
materially. 

A sheet of paper wrapped around the revolving cylinder receives the 
tracing made by the movable point. Or a long strip of paper is unrolled 
from one cylinder and rolli*d on another one while the registering point 
rests uj>on the moving strip of paper (Fig. 215). The cylinders revolve 
by clock-work actuated by a spring or a weight, and the speed of t heir 
motion may he regulated according to the rapiditv of the changes it » 
desired to register. 

Marey’s Drums.—A pair of these constitute a means of transmission 
of the motion of the lever to another one at a distance by means of 
pneumatic pressure. These are not required when it is convenient to 
have the neuromuscular preparation or living animal experimented 
npon in close proximity to the registering cylinder. This is frequently 
not the case. The part experimented on may be movable or the 
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arrangements for the experiment may be complicated. Then, n train. it 
is often desired to register several different tracings on the moving st rip 
of paper, and it tnav be impossible to group all the different element-! 
near tho revolving cylinder. The additional tracings most often 
required arc those registering the units of time and the application <»f 
the electric current. Other tracings sometimes made show the electric 



Ffg. 215.—Myograph with long strip of paper unrolling from out cylinder on to another. 


currents arising in the nerve and muscle in consequence of stimu¬ 
lation. 

. Marey’s drum (Figs. 216-218) is a flat, round box of sheet metal sealed 
air tight by a sheet of rubber over the top and with an opening at the 
bottom where a short tube forms a connection for a rubber tube leading 
to a similar drum which may be several feet away. One circular side, 



or what would be called the head of the dnim, is of soft rubber so thin 
as to be perfectly elastic. It is upon this that the force of the lever is 
brought to bear when the muscle contracts. This compresses the air 
m the drum, and the compression is communicated to the air in the 
other drum, causing motion of its head and of the registering lever 
connected with it. The transmission is effected practically instan¬ 
taneously. being at an average rate of 280 meters a second. Several 
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the receiver* ninv bo grouiM>«l near tbo registering cylinder. and each 
1, trace a separate line upon the chart. recording the impulses oppbed 
,he transmission drums connected with different dements of the 
experiment- The latter may l>o set up in separate parts of the room 

11 ^ManVs drum may be used to study contraction in uninjured human 
muscles.* The drum « held against the lateral surface of the limb by a 


Pjj 217 -_Marev s drum*. Detail of transmitter or receiver. 

cutter-like strip of sheet metal which is bandaged over it. When the 
muscle contracts and swells, the latter motion is transmitted through 
the Marev drums to the registering apparatus. 

Time Registration in Myographic Charts.—I his may be done in 
the simplest cases by noting the time of starting and stopping the revolv¬ 
ing cylinder. Horizontal distances on the chart indicate periods of 
time which can be approximately calculated. 


£ 


ev 


Hr. 21S.—Marev* drum*. Operation of complete apparatus* 

Means of making a tracing of the time units upon the chart ''hU e 
the other tracings are being made are required for all exact observatie 
This is done by a movable point, which may be actuated through 
medium of a pair of Morey’s drums, or which may bo the end ot a ie c 

moved directly by the timing apparatus. „ . . . 

The Timing Mechanism.— This consists of a Desprcz deem 
signal in which an electromagnet acts ujxin one end of a lever, am » 
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regulation. This is accomplished in each case by changing the distance 
ot the movable weight from the axis. 

The Tuning-fork or Diapason as a Time Index with the Myograph .— 
The handle of the tuning-fork (Fig. 221) is securely fixed, while the 
prongs are fm* to vibrate. When at rest, one of the prone* is in contact 
u ith the wire, w, and completes an elect ric circuit through the battery, t he 
electric signal ami another electromagnet, which is ]4nccd between the 
prongs of the tuning-fork. This electromagnet attracts the prongs 
of the tuning-fork ami breaks the contact. The magnetism disappearing 
with the cessation of the current, the prongs of the tuning-fork again 
diverge, and the contact is reestablished. This is repeated with a 
rapidity which depends u]x>n the natural rate of vibration of 
the tuning-fork, and this varies with different tuning-forks; and the 
same tuning-fork may Ik? made to vibrate faster or slower by fastening 
a heavier or a lighter weight at a greater or less distance from the end 
of the prongs. The vibration rate employed is from one-tenth to 
one-two-hundredth second, most often one-one-hundredth second. 

Desprez's Electric Signal (Fig. 221 ).—This is a little apparatus 
which may lx* placed close to the moving sheet of paper in the myograph, 
and traces the units of time u]K>n it. There is a tiny electromagnet 
which acts upon an armature. The latter is of very light weight, and 
Ls pivoted upon an axis which is provided with a stilet which traces a 
line upon the moving sheet of paper. The electromagnet and armature 
are both made of very pure soft iron, to prevent any permanent mag¬ 
netism, but even then the armature may not be instantly released on 
account of a trace of permanent magnetism. A sheet of paper inteqx>sed 
between the magnet and the armature will prevent this. A delicate 
spring draws the armature away when the current is not flowing through 
the electromagnet. The range of motion is very slight -the point 
of the stilet moves only about 1 mm., or .25 inch, just enough to make 
a perfectly distinct break in the horizontal line traced by the stilet 
when at rest. The electric signal is so sensitive and rapid m action 
that it will register even second, which is a much smaller uni t ian 

is ever necessary. , , .. 

Fig. 222 is a part of the time tracing from a chart made ov me 
author. The breaks in the horizontal line occur once a second, l nis 


Fig. 222.—Tracing made with IV* P r.-t signal. break equals one second. 

is the actual size of the tracing upon the chart. Signal." oi ( ur. 
much more rapid rate would have to lie registered on a shoe of P»J 
moving at a much more rapid rate than in Fig. —• "her P* 
moves only A inch a second. . . . 

Electrometric Charts.—Electric currents arising ,n J Jnd 
spontaneously, or in consequence of artificial stimulation * other 
may be registered upon a myographic chart, together "i l . 1 .: nc 
factors of the experiment. This is best done by having 1 ogf ; ng 

strip of paper sensitized to light and inclosed in a camera, . . . 

an image* of the capillars' electrometer upon it. ^ anal ion" in 
of the column of mercury are registered upon the chart. The dita 


of tl 


metric method an? given on p. 31S. 
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Myographic Charts. -Where several different fact..™ nro to l*. 
recorded, the moat satisfactory way is to make the tracingunon n 
strip of paper. But whom the character of the niuSnCrl 
alone is to bo recorded and a comparison is desired between successive 
contractions. It IS often durable that the paper should In- a short strin 
wrapped once around the revolving cylinder. A simple mechanism 




FI|t. 223.— Despcv* si (trial in operation. 

dispLaces the cylinder slightly after the completion of each revolution, 
*o that the stilet when at rest truces a series of parallel horizontal lines! 
Another ample mechanism makes an electric contact at each revolution 
of the cylinder, but each time at a slightly later period. A convenient 
arrangement tor accomplishing this Is shown in Fig. 224. A cog-wheel 
with perhaps 100 teeth is fastened to the axis of the cylinder and causes 

the rotation of another wheel with 
101 teeth. A projection at a cer¬ 
tain part of the circumference of 
the latter produces an electric con¬ 
tact even- time this wheel makes 
a complete revolution, and this 
takes a little longer than the wheel 



A 


A 


He. 

tractions excited and registered by the 
apparatus shown in fig. 220. 

with a smaller number of teeth. The tracing in this case shows each 
muscular contraction separate and distinct, although the lines mavcross 
each other ns in Fig. 225. 

hjTrcl of Speed of Mat urn of the Paper Upon the M i/ographtc Carre .— 
If the paper moves very slowly, each muscular contraction may be 
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registered as It simple vertical lint*. The motion of the lever being 
rapid the up-and-down stroke may b«» complete before the paper has 
moved m» appreciable distance. The tracing of a series of contractions 
under these circumstances looks like the teeth of a comb (Fig. 226). 
Such a tracing is valuable when only the height of several successive 
contractions is to be recorded, for instance, in studying the effect of 
fatigue upon. muscular or nervous excitability. Fig. 227 is such a 
tracing showing fatigue from successive stimuli applied at intervals 
of two or three seconds, and registered upon a slowly revolving cylinder. 
The paper has moved only the distance between two successive lines 
during two or three seconds. It enables one to compare the height of 
a large number of contractions at a glance, but gives no idea at all as to 
the relative abruptness and other 
important features of the upward 
and downward strokes of the 
stilct. 


Fig. 220.—Comb-like tracing upon a slowly 
moving iiiyugni|>ii. 


Fig. 227.—Stair-^asr pbcnudKOon from 
fntiguc with prriodic stimuli at intervals 
of two or three aMonds and with slow 
rotation of cylinder (Webs). 


The cylinder revolves much more rapidly for this purpose, and the 
vertical motion of the stilet makes an oblique mark upon the paper. 
This line will usually be found to be curved, its in Fig. 22S. If the paper 
moves at the same rate in a series of observations the abruptness of 
the upward and downward portions of the curve will vary with the 
abruptness of the muscular contraction and relaxation, and the entire 
length of the curve will vary with the time elapsing between the begin¬ 
ning and the end of the contraction. These features and the latent 


Fig. 228— Trad rig upon a rapidly revolving myograph. 

period or the length of time that elapses between the application of the 
stimulus and the beginning of the muscular contraction are among e 

chief indications furnished bv the myograph. . 

Registering the Latent Period of Contraction.— Three di e 
elements must be records!: the units of time, generally indica 
a tuning-fork and Desprez signal; the closing of the electnc circuit, 
also indicated bv a Desprez signal; and the muscular contraction, in 
Fig. 229 the mvographic tracing is represents! as being made byt 
muscle (M) directly, though very often it is made through the m 
median’ of a pair of Many's drums. The muscle is stimulated b\ 
faradic current, and the primary current of the coil passes throug 
Deupro* signal (S.S.), which records the turning on of the ‘“"J / 

There is an entirely separate batten (B.2.) to actuate t o u __|,un- 

and tin* Desprez signal (T.S.), which records the uni s o | 0 f 

dredths of u second usually. This arrangement shows the hngt 
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time that elapse* between the application of the stimulus and the 

response of the muscle. 


A similar arrangement is em¬ 
ploye! for determining the latent 
ix’riod when the stimulus is ap¬ 
plied to the nerve instead of the 
muscle. 



Registering Muscular and 
Other Bio-electric Currents. 

A pair of impolarizablc electrodes 
(&. E. Fig. 2110) are applied to 
the part to be test'd, and arc 
connected with the capillary elec¬ 
trometer C. An an- light of ,300 


trometer C. An an- light of .300 
candle-power and a suitable sys¬ 
tem of lenses and camera casts an 
image of the column of mercury 
through the slit, 5. and makes a 
photographic record upon the sen¬ 
sitized paper as the registering 
cylinder revolves. All the other 


Filt- ~9.—Measurement of the Intent 
period of commotion. Myograph arranged 
to record units of time, the application of the 
f&radic current, and muscular contraction. 


, . . elements mav be recorded upon 

the paper at the same time by suitable electric signals and Marey s 


The details of the arrangements required for this photographic 
record of bio-clectnc currents are shown in Fig. 230 from Tchiriev.* 




used by photographers for making enlargements from ordinary photo¬ 
graphs. It may be formed by placing a partition of eompo-board 


across one corner of the laboratory'. The arc light is inclosed in a 
lantern, and the capillary electrometer is placed between this and a 
projection microsoojM*. The latter passes through a light-proof opening 
in the wall of the dark room, and forms the lens of a regular photographic 
camera with a bulb and shutter. The back of this camera is closed, 
except for a vertical slit which can be made wide or narrow. The 
vertical beam of light passing through this slit falls upon the sensitized 
paper. ] he cylinder makes a complete revolution in from two to 


1 Journal de Physiologic et do Pathologic, vii, 1905, p. 597. 
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S^a^nTand for* !‘ n ‘ either by a metronome, 

,-arli «wni ana U(sc nt indicating 0.375 second; by » tunimr-fork 

mdlentmg i*t *«*«nd; by an electromagnet making twenty vfcKtSl* 

a WH‘»n.l, or by .» Jnequet chronograpli indicating one-fifth second. 

In making such an observation a frog Is narcotized or the hrain Is 
destroyed; it is carefully insulated by rubtx-r tissue, and fastened uiw.n 

' }/ !!' > V g,: T'i - U,< “*j| v, dual rnuncl«8 are removed with the nerves 
still attac uni. be iiiifiolariznble electrodes from the capillary elcctrom- 
etor arc applied, and if there is a current of re<,. some. i„U amounting to 
i « vo, f * t * u> w . counteracted by a battery and shunt circuit. Then the 
nerve is stimulated, and the muscular currents, or those that arise in the 
muscle in consequence of its contraction, arc recorded photographically 

Bunion feanderson' has done much valuable work upon the detection 
of clcetnc currents due to the stimulation of muscles. 

THE ELECTROCARDIOGRAPH 

The Electrocardiograph. When any muscle contracts, the active 
part lieeoinos negative to other parts. Waller, in 1887. first demonstrated 
with a capillary' electrometer currents due to cardiac activity and derived 
from electrodes applied to different parts of the surface of the laxly. 

Electrodes in the form of bands of metallic gauze covered with woolen 
cloth may be wrapped around each hand, or a hand and a foot, or each 
foot, and when connected with a string electrometer will show electric 
currents which are synchronous with the action of the heart. The 
curve registered undergoes characteristic variations in different cardiac 
lesions, and this has become an important diagnostic aid in the hands 


E J 
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i?im 

f j 


■ 

d 





Fig. 231.—Electrocardiograph. 

of the heart specialist. The various positions of the electrodes give 

different normal curves. , . . 

Einthoven’s string electrometer (page 163) depends upon the defla¬ 
tion caused by* the passage of these weak anti transitory curren s t iroi g 
a quartz filament tightly stretched in a powerful magnetic field. 

Nicolai and Huth’s portable electrocardiograph, (fig. Ml) a 
1 Journal of Physiology. I8». r >, vol. xviii, p. 128. 
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decided improvement. The string electrometer (page 103) consists of a 
platinum filament 4 inches long, with a resistance of 6000 ohms, stretched 
in the field of an electromagnet which weighs 00 pounds, and must la* 
actuated by a direct current either from the electric-light circuit or from 
a storage battery. Other parts of the apparatus are an incandescent 
electric-light vacuum bulb, 4 cubic meters in diameter, in which there is 
a band of Wolfram or tungsten, 10 millimeters long and 1.5 millimeters 
wide, and through which passes a current of 7 amperes and 110 volts 
The resulting light is as powerful as an arc lamp and has the advantage of 
requiring no adjustment. 

The entire length of the string is not shown, only a portion at the 
middle, which is seen t lirough a slit at a right angle with the length of t he 
string. The image is projected by a Zeiss apochromatic 10 millimeter 
objective and No. 12 projection eye-piece, and a camera bellows excludes 
daylight. The registering apparatus is all enclosed, and contains a roll 
of bromide paper 60 meters long and 6 centimeters (2$ inches) wide with 
an electric motor which draws a certain length of the photographic paper 
past the slit and registers tenths of a second upon it and numbers the strip 
A Marey s drum at the same time records the pulse or any other 
function desired. At the same time the record is being made the image 





Pericarditis with cardiac sufficiency. 

tiff. 232. EJcctrocardiogranw from one linnd to the other (after Bomttsu). 

is also visible upon a ground glass screen. Pressing a certain lever 
arrests the progress of the paper, cuts off the portion already exposed, and 
passes it into the automatic developing chamber, from which it emerges 
ln tWo m inutes as a finisher! picture. 

h<- apparatus weighs about 125 pounds altogether, but is made up 
o separate parts which may be easily handled. It can all be placed 
U P°J2® 18 inches wide and 50 inches long. 

1 he sensitiveness of the apparatus should be adjusted so that 1 centi¬ 
meter equals 1 millivolt. 

♦ v voltaic cell and a rheostat are employed to neutralize 

the difference m potential or the skin current existing at the two places 
oi contact. The resistance of the pair of electrodes Is about 2.8 ohms, and 
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ihr msistnnor of tin* patient is to In* me*:t«urcd und ig uiiuallv hetwi-on >no 
and otH) oiling. I’hc most desirable* loads or derivations are*- 
I-ond I. Higlit Arm to Loft Arm. 

Tsvid II. Right Arm to Ix?ft Is*g. 
f>oad III. Left Ann to Ix*ft Iyog. 

Phase* of the Electrocardiogram. Fig. 233, P, coincides with t ho auric- 
ular JO stole*. Q, /,. ,s. and / with stages of the ventricular systole J{ 
r being the most important in diagnosis and always present in health 
Iho space between. /» and () is the nuriculoventricular interval ", i 
shows the time required for the propagation of the impulse through the 



Fig. 233. Phases of the dectrocardionram. 

bundle of His Q shows the ventricular contraction loginning at the 

base, and 1{ the wave of contraction reaching the apex of the hekrt 

l im ? C f ventncillar curv e gives an index to the functioning of’the 

o^rtr C t Vt r nCU lr bundIe ’ dcscribed *>y the Japanese physi¬ 
ologist, 1 awara. Electrocardiograms are not directly affected by move- 


hijt- 234.—Elcctrocandiognun. 

chanej/i^r, bI °P d °f 1 hc condition <‘f the valves. They “purely express 
• M s m the electric condition of the heart due to muscular activity/' 1 
some authors, 

'I’ is designated as F. 

S as J. 

of Electrocardiograms. - Hypertrophy of the right 
• L (i. e., R with load No. I) is n very small upward projeo* 
Ult.T H. Jamu and Horatio B. Williams, Amor. Jour. Mod. Sci.. Nov., 1910. 
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lion or nm.v oven lie downward. K, 111 is upward and of greater nmgni- 
tude than normally. 

Uyjtcrtropht/ of the Left Ventricle - R. 1 is upward and of great 
height and K. Ill is downward to the extent of perhaps 2 millivolts. 

HujHrtrophn of the auricles may increase the height of P. 

A negative after-variation or T is always abnormal and is often 
found in artcrioschrosis. in which disease it is an unfavorable sign. 









-L£fiD II 



R 



Fik. 235.— EWtrocardioicnim of it healthy adult male taken while sleeping (James and 
"»mam». in Amcr. Jour, of M.-dirnl Seieneee). 


It calls for treatment by sinusoidal baths, and in one case, reported by 
. truliel, I became positive, and all the cases were benefited. 

A distinct negative variation «S of 0.1 to 1.25 millivolt is characteristic 
o cardiac neuroses and neurasthenia. It is of less frequent occurrence 
in organic cardiac or vascular thyroid disease. 
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An insufficient positive after-variation T in many organic cardiac 
or arterial disease* is improved by sinusoidal baths (Strul>el). 

Rapid pulse shortens the diastole represented by the distance be¬ 
tween T and the following l\ and is extreme when P and T coincide. 

Irregularities of cardiac rhythm are clearly shown also extrasystoles 
and pulsus bigeminus. Ventricular cxtrasystoles sometimes give a 
high T wave followed by an S wave extending far below zero. Com¬ 
pletely irregular heart , nodal rhythm, or pulsus irregularis perpetua show 
several small diastolic waves in each cycle without any normal P wave. 
This is thought to indicate that the trouble is due to auricular fdjrillation 
(James and Williams). 

In arterial hyjxrtension and renal sclerosis the ventricular contrac¬ 
tion is slow and jerky, and also in mitral stenosis. Functional trouble 
of the auricles and aortic insufficiency arc? clearly shown. 1 

Experimental section of one limb of Tawara 1 produces an enormous 
increase in ventricular, E. M. F., and an approach to a diphasic curve 
with a gallop rhythm. James and Williams give the electrocardiogram 
of a patient, with possible lesion of the right limb of Tawara. The 
patient has moderate hypertrophy, dyspnea increasing for the last five 
years, second aortic sound accentuated, no murmurs, but gallop rhythm. 

H. Yaquez’s investigations show no information as to the energy of 
the cardiac contractions. 3 

Experiments by R. II. Kahn* and by Eppinger and Rothbergeri 
show that the currents produced by the two ventricles are in opjxisite 
directions; and Rothenberger and Winterherg show that these currents 
are not synchronous, and that the different phases shown in an electro¬ 
cardiogram correspond to the contractions of the different portions of 
the heart* 

The heart-sounds and the electroeardiogram have been registered 
together by R. II. Kahn, 7 who finds that the first sound falls between 
R and T: the second sound begins second after the end of T. 

Pachon’s left lateral decubitus is desirable for electrocardiograms. 

A. Lohmann and M. Rinck give practical directions for the use of the 
string galvanometer and photographic registration of the same.' 

Dr. Walter B. James ami l)r. Horatio B. Williams in this country 
have made important contributions to its clinical use. 

Duhamel has invented an electrocardiograph provided with a dial 
and needle.* 

Currents of Action in a Muscle During Tonic Contraction.—The 

current has about the strength of Daniell cell, and the wave of 11 ^ a ' 
tive variation has a speed of between 1 ami 7 millimeters per second. 1 

Currents of Action in the Ureter. Triple phase currents have l»een 
demonstrated, corresponding to the peristaltic waves in the ureter.' 1 

1 R. Moulinier. C. K. Soe. dc Biol., lxxi. 134, July 4. 1911. 

* Kppinger and Rothberger. Zcilhsch. f. klin. Nled., lxx. 

* C. R. dc b Socictc dc Biol., lxxi. 28. July 1. 1911. 

'Ontralbbtt fur Phv;4ologie. xxiv, 728, October 29. 1910. 

* Ibid., 105-3, February 4. 1911. 

* Ibid.. 959, January 7. 1911. 

I Archiv. fur die ge*. Physiologic, exxxvii, 597, 1910. 

* Archive* fur Physiologic, I, 447, 1910. 

' C. R. de U Soe. de Biol., lxx, 108, January 21, 1911. ___ 

** Th. v. BrUckr, Archiv. fur die gra»m. Physio!., 1910, oomu, P, -v 

II L. Orbcli and Th. v. Brtickc. Archiv. fQr die geeam. Physio!.. 1910. cxxxul 
p. 344. 
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Currents Produced by Cold Applied to a Nerve. I he portion of h 

nerve which is cooled becomes positive to any other part. 1 

Contraction of the Separate Muscular Fibers.—This is a process of 
transverse thickening and of longitudinal shortening, and is probably 
connected with a chcinic change in tin* protoplasm which is rapidly re¬ 
generated after the contraction has ceased. 

Contraction of a Striated Muscle.—This occurs under the influence 
of an electric stimulus, usually as a shortening and swelling of the entire 



Fig. 236.—Stimulation of therretus muscle of a frog. Swelling at the cathode extrem¬ 
ity of each muscular section. 

muscular mass, but sometimes as a wave of swelling advancing along 
the muscle, and sometimes as a swelling at one end of the muscle. The 
last-named condition may be produced experimentally at the beginning 
of a continuous current through the rectus abdominis muscle of a frog, 
dissected out and pinned to two corks. Impolarizable electrodes 
should lx* used. This muscle presents transverse tendinous septa, and 
at the beginning of the passage of a constant current, from one end of the 
muscle to the other, a swelling is seen at the cathode end of each muscu¬ 
lar section (Fig. 236). A swelling is produced at the end where the 
current leaves each muscular section. It disappears, and a swelling 
occurs at the other end of each muscular section. 

This is a simple example of a great law in regard to bipolar electric 
stimulation, viz.: 

The wave of contraction in striated muscle arises at the cathode 
when the current is made, and at the anode when the current is broken. 

Another example of the polar nature of muscular contraction is 



□ □ 
Fig. 237 •—Hcring’s double myograph. 


shown by means of Hcring’s double myograph (Fig. 237). The muscle 
is fastened at its middle point and the two electrodes are applied near 
u* ends, the current is made, a contraction takes place in the half of 
the muscle to winch the cathode is applied when the current is made, 
and in the portion to which the anode or positive electrode is applied 
when the current is broken. 
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p. \\ . FrOhlich' finds that when both electrodes are applied t»» one- 
hnlf of a muscle which is fix«*d at its middle point, contraction takes 
]>1.hcC first in that half. It subsequently occurs in the other half. Con¬ 
traction in the first half ceases, and the process of restitution begins 
while contraction is still present in tho second half. This partly explains 
whv the greatest muscular contraction is never obtained from a single 
stimulation. 

The Refractory or I Mien t Period of Muscular Contraction. —A small 
period of time elapses between the application of the stimulus and the 
occurrence of muscular 
contraction. This occurs 
both when the stimula¬ 
tion is applied directly to 
the muscle and when it is 
applied to the nerve. In 
the former ease it is about 
one-five-hundredth sec¬ 
ond. In tho latter case 
there is added to this the 
time occupied in trans¬ 
mission through the 
nerve, and this averages 
about 30 meters a second. 

The latent period is ___ ^ __ __ __ 

measured by means of a **' ““ stiniulauxT " 

myograph on which arc 

recorded the unite of time, the making of the current, and the occurrence 
of contraction when the electrodes arc applied to the extremities of the 
muscle itself (Fig. 238). 

The latent period in frog’s muscles at ordinary temperatures is about 




one-two-hundredth second; it is shorter at high temperatures and longer 
at lower temperatures. 

The time consumed in the transmission of the stimulation through a 
certain length of nerve is measured by the myograph, upon which 

• 16 , 1U, 67. May t>, 1UU5. 
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tracings of the units of time, the making of the current, nnd the occur¬ 
rence of contraction in the same muscle when the electrodes are applied 
at two different parts of the motor nerves (Fig. 239) an- recorded. 
Two separate measurements of the latent period are made, changing 
the position of the electrodes. The difference, in fractions of n second, 
between the two latent periods found in this way is due to the time 
consume*] in transmitting the stimulation through the length of nerve 
between the two different parts at which the electrodes are applied. 
Human nerves transmit impulses at the rate of about 50 meters a second. 

Btaring of the Latent Period of the Muscle and of the Serve Upon the 
Effect of Alternating Current «.—Alternations more rapid than 50 to the 
second do not produce muscular contraction, because the effect of the 
current in one direction may not have time to develop before it is 
suppressed by the current in the opposite direction. 

The Latent Period of the Spinal Cord. —By this is meant the time 
occupied by the cord in receiving an impulse from the stimulation of a 
sensory nerve, and in sending out an impulse through a motor nerve. 
It is tlie time required by the spinal cord for the performance of its 
reflex functions. 

It is measured bv means of the myograph. Electrodes from a 
faradie coil an* applied to the motor nerve near the spinal cord and the 

latent period of contraction noted. 
The electrodes are then applied to 
the season' ncn*o near the spinal 
cord, and the latent period of con¬ 
traction is again measured. The in¬ 
crease in time required in the latter 
case if. due to the latent period of 
the spinal coni (Fig. 240). The 
latent period of the cord is about, 
twice at much as that of the whole 
length of the nerve. 

The Muscular ITuee.—A striated muscle whose nerve is stimulated 
either at some piirt of its eoursc or at its insertion at the motor point of 
the muscle seemingly contracts simultaneously in all parts if it is in a 
normal condition. Certain diseased conditions, principally of the 
nerves, prevent this and cause the contraction to progress gradually 
from one part of the muscle to another. Poisoning by curare also 
produces this effect by paralyzing the motor plaques, the terminations 
of the nerve-fibers upon the individual muscular fibers. 

But even under normal conditions a wave of contraction traverses 
the muscle after the application of a stimulus. This is associated with 
an electrometric wave. The wave of contraction is shown by means 
of a registering cylinder, one end of the lever resting upon the lateral 
surface of the muscle and being raised when the muscle swells and show¬ 
ing that the wave of contraction has reached that point. 

It must be remembered that muscular contraction means shortening 
and broadening of the muscle—a change of form, not a change in volume, 
and that in polar stimulation with the anode there is a peripolar zone of 
contraction and a polar area of relaxation. There is quite the opposite 
with the cathode. * * 

rho w »ve of contraction arises at the negative electrode when the 
curre nt quickly increases in strength, and at the positive electrode or 
anode when the current is broken or quickly diminished in strength. 


Fig. 240. -Latent period of the spinal 
cord. 
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Monopolar stimulation is effected by placing one electrode upon the 
muscle or nerve while the other ls applied to some indifferent part of the 
animal at a distance from the first. The diffusion of the current in the 
immediate neighborhood of the active electrode takes place about 
equally m all directions. There is neither an ascending nor a descending 
current in the none or muscle. A muscle responds about equally well 
to positive or negative monopolar stimulation, but a nerve or the 
motor point 01 a muscle shows a marked difference between negative 
and positive monopolar stimulation. 

Contractions Occurring at the Making or Breaking, Closure 
or Opening, of the Constant Current.—I here is an nnodal opening 
contraction when the current is broken while the anode is upon the 
muscle or nerve and the cathode is upon some indifferent part of the 
body. The other designations are cathodal opening contraction, 
anodal closure contraction, and amnial opening contraction. The names 
indicate the active electrode, or the one which Ls applied to the muscle 
or nerve, and whether the circuit Ls closed or opened. 

NORMAL ELECTRIC REACTIONS AND DESIGNATIONS OF THESE CON¬ 
TRACTIONS 

Eng LtSB. F R ENCH. G kkiias. 

Cathodal or kathodal elos- (Closure..format ure: con- (Closure. .Schliessung; 
ure contraction CaCC traction, .secousse) C*a contraction. .Zuckung) 


KSZ. 


FS or KFS. 

Opening, .ouverturo AOS. 


or KCC. 


A 9 mm 

Opening. .Offnung AOZ. 


Anodal opening contrac- 



ASZ. 


tion ACC. 

Cathodal or kathodal clos- CaFT or KPT. KST. 

ure tetanus CaCT or 
KCT 

Cathodal or kathodal open- C'aOS or KOS. KOZ. 

in* contraction CaOC 
or KOI.’. 

AOC' and ACC are not far from equal, and the latter is given as the gre 
many tables of this kind. CaCC is much stronger and CaOC much weaker. 

REACTIONS TO ELECTRIC STIMULATION IN NEUROMUSCULAR 

PREPARATIONS 


A battery of variable strength may be* used. The variations may 

_ y - • a « . „ . r 11 _ . 1 .,.wl ht* A 


be secured by changing the number of cells employed or by using * 
rheostat or a volt controller. One hundred and ten volts direct electric- 
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li(jht current mav lx» modified by rheostat* and volt controllers so a* to 
serve the name purpose. Having made the pnqwr connections bv m* arm 
of suitable electrodes, a very weak current is tumi d on, and then. »ft<. r 
flowing continuously for several second*, it is tumitl off. A convenient 
wav of closing and opening the eircuit is by means of a Morse telegraphic 
key. With tht vn 0 DUi-e'.ilar 

any time. As the strength of the current is gradually iorreasd, 
muscular contractions begin to take place. One notes the strength of 
the current requir'd to pnwluro contraction when the electrifies are 
variously placed and when the current is made or broken. Normally 
the weakest current that will produce a muscular contraction at th<’ 
closure or turning on of the circuit with the cathode as the active 
electrode applied to the nerve will not produce any contraction with 
the cathode when the current is opened or broken, or with the anode 
when the circuit is either opened or closed. And with neither the 
cathode or the anode as the active electrode will there be any contrac¬ 
tion during the flow of the current. 

The first change that is noted as the current is increased is that the 
cathodal closure contraction increases in strength, and that anodal 
opening contraction occurs. 

It requires a still stronger current to excite anodal closure con- 
t ruction. And with an extremely strong current cathodal closure tetanus 
oceui>. 1 his IS a continued contraction following the closure of the 
circuit, and lasting an appreciable length of time. The oth^r 



. iij. o**’ vumnicttofi - • . —~ 

Wr,;T® trn, P rn ‘ tu ^" c. (i«Jionic) increasing the tei 

render the contractii 


V —--.j-v t IIS 114 ■ 

render the contraction very 



nipcruturo produces an increase in the 
no contraction occurs, and at 0° C. a 


-- V V 4 » lllliri 
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maximum contraction occurs. From 0° to 19° C. the height of con¬ 
traction diminishes slightly, and from 19° to 3S° C. (tho temperature 
of the human laxly) it rises again to the same maximum. Raising the 
tenijx*rature beyond 38°(\ the muscular contractility is seen to fall very 
rapidly and completely disappear; and at the same time the muscle 
cesses to return to its original length after each contraction, but tends 
to pass into a state of persistent contracture. The latter condition 
may la- permanent if the muscle is not cooled quite promptly. 



Fig. 242.—Wave of contraction at different temperature* C. (isotonic) (Weis*). 


Fig. 242 from G. Weiss shows the comparative height of muscular 
contraction following equal electric stimuli, but at different temperatures. 

The effect of temperature upon the response of muscle to electric 
stimulation is modified by the rapidity and direction of the changes of 
temperature and bv tho conditions under which the muscular work is 
accomplished. This is true both of single muscular contractions and 
of experimental tetanus.' 

Influence of Fatigue. —Z. Treves* has made experiments which go 
to show that the progressive diminution in the amount of work per¬ 
formed in a unit of time by a muscle under oleetrie stimulation of its 
nerve is due more to nervous than to muscular fatigue. 

Influence of Resistance .—The greatest height of contraction is pro¬ 
duct when a suitable small resistance is to be overcome, such as a 
small weight to be lifted. Electric stimulation produces contraction 
when there is no weight to be lifted or when the weight is increased 
within certain limits, which are sometimes quite extensive. A heavy 
weight prolongs the period of ascent and shortens that of descent, and 
with a very light weight the period of descent may be very long. 

Extensibility .—The extensibility of a paralyzed muscle is independent 
of its electric excitability. E. Overton has shown that removal <*f all 
the sodium chlorid in the muscular substance rentiers it completely 
•nexeitable. Motonosuke Goto* has studied the extensibility of muscles 
paralyzed in this and other ways, and finds it unaffected. 

Effect Upon Resistance to Rupture .—The resistance of a muscle to 
rupture during contraction from electrization is equal to the sum of 
the breaking strain of the muscle when at rest, and the force of its 
contraction when stimulated. 4 

, ' J- Oarvtillu anti G. Weiss, C. R. Soc. dc Biol., eleventh series, 1, 660, July 15, 

ls ". anti 686, July 22. 1899. 

1 Arrhiv. di Fisiologia, 2, 237, 1905. 

*«•«». f. Biol., 46. 39. 1904. 

J. Carvullo and G. Weiss, C. R. Soc. de BioL, tenth series, 6, 122, 1 tbruary 
lb, lt>99. 
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swelling and longitudinal shortening, which is called the wave of mus¬ 
cular contraction. 

Single muscular fibers observed under the microscope show a pro¬ 
gressive wave of transverse swelling 

._^ x_ under the stimulus of an electric cur- 

rent (Fig. 213). 

^ ■ 1 Stimulation of the nerve does not 

cause a wave of muscular contraction. 
All parts of the muscle contract at 
once. The same is true of stimulation 


Kir. 243. -Wavr ol mm ruction in a 
•tingle nm.-arulitr fiber. 


at the motor point of the muscle, since this is really stimulation 
through the nerve at its place of subdivision. Stimulation of a muscle 
at the point farthest from the entrance of the nerve may cause a wave 
oi contraction; and stimulation of a curnrizcd nerve always does 
rhe wave of contraction in living human muscle travels at the rate oi 
about 10 to 13 meters a second. 

DuBois-Reymond;s Law*—DuBois-Revmonds law is that the 
muscular contraction is influenced by the magnitude and suddenness 
of the change in the strength of the current. Many circumstances 
modif> this and make the mathematic application different in the 
various forms under which the current is applied, such as condenser 
discharges induced currents, and interrupted galvanic currents. Differ¬ 
ent formulas have Ikh-ii found by various observers to correspond 
closeh with the results of their experiments under these different con- 
condiUon No one “M* formula suffices even approximately.for cvery 

Nature of Nervous and Muscular Excitability .-The stimulating 
cffi:ct ot electricity upon a nerve or a muscle is doubtless due to a change 

cove^M “IK ! U ^ U< \’ and . th -^ w ^PP 0 ^ to be of the character 
co\eretl by the term electrolytic used in its broadest sense. There is 

a migration of ions and a difference in the osmotic pressure inside the 

- r ce - s .. an< * t b° nerve-fibers. Chemic stimuli produce their 
ortect m a similar manner. 

i he electrolytic effect upon muscle is shown by the demonstration 

ir t ^Ti nt u 0 Polarization after the application has eeased, and even 
intorstituil changes may lie visible to the microscope. 

ducc^Tro^nt °! De .- V(S u bcr ondor ultra-microscopic examination pro- 
. urrent oi action, but no visible change in the colloid appearance * 

° f "" so "' » different animal cell* when K, 
lion (tl ,rXu aff ^ th f r ! ll """ m01<is sufficiently to produce a stimula- 
that t! o- ' ° f stull “ lftt,on ) *n nerve or muscle. Nemst’s theory is 

pcJmeLbfc nwmbnu'S * COni ““ i< ‘ rKl “ 8eri “ of separated by *rai- 

o .5 l; 1 .' ° smotic pressure in muscles is raised some timers as much as 

ccmtrtedorL * 8 F* 3 *™ 1 *™*™^ when the muscle is in a state of 
ontr.ution. The elevation is greatest when the stimulation is pro- 

* o i - gpauju Physiologic, cxxxiii, 254. 1910. 

* Siz-lalt^ i’J. n h V/ f, Qr . ,p f 0 ®- Physiologic, cxxxr, 196. 1910. 

Mcphauo Lcdue. Uulk-lm Medical. 140. 1190, May 1, 1905 
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longed and strong. It is. perhaps, the chief factor in the development 
of fatigue. 

Application of Electric Stimulation.—The stimulation may he 

applied indirectly through the intermediary of the nerve or directly 
to the muscle itself. In the latter case the result is due partly to 
electric stimulation of the musculnr fibers, but largely to stimulation of 
the peripheral terminations of the nerve-fibers. The effect of the latter 
may lx* eliminated by the administration of curarin, an alkaloid which 
paralyzes these motor plaques. 

Stimulation of a Muscle or Nerve through the Unbroken Skin 
( Monopolar Stimulation).—A small electrode is applied to the surface 
of the body over the course of the nerve or over the muscle, and another 
electrode, which may bo larger, is applied at some distant indifferent 
part. The influence of the current at the active electrode is greatest 
near this electrode, and becomes weaker as the lines of force spread out 
in even* direction through the body. This creates a difference in the 
nerve or muscle bv an electrolytic action, and under certain conditions 
demonstrable contraction is excited. 

Point s of Election or Motor Points. —These are the places upon the 
surface of the body whore the application of the active electrode results 
in the strongi*st muscular contraction. The motor point of a muscle 
generally corresponds with the point at which the motor nerve enters 
it, and divides into its terminal ramifications. Stimulation at the 
motor point is really stimulation of the motor nerve, but limited to the 
individual muscle. If the active electrode is small, the current of 
moderate strength, and the motor point accurately found, the individual 
muscle may be made to contract, while the neighboring muscles remain 
relaxed, this is one basis of the use of electricity in diagnosis and 
treatment. 

Charts of the Motor Points—These are more or less diagrammatic 
pictures of different parts of the body, showing themotor points according 
to Krb’s classic observations. The) arc of service as a general guide, 
but the exact localization is partly a matter of experiment in each ease. 

Degree of Excitability to Percutaneous Stimulation.-The normal 
degree of sensitiveness of the muscle or nerve to the make or break 
of the current is the same as that given on p. 327 m describing the eltect 

upon exposed nerves or muscles. , __ 

The Strength or Height of Contraction.—1 he strength of con¬ 
traction under the different conditions of polarity an opening or 
of the circuit follows the order of their appearance as gmn «n tne 
table (p. 327). The cathodal closure contraction is normally 

‘ "Minimal' 1 and Maximal Contraction.—Tak^ ^^^jJ 

phase, such as the cathodal closure contraction, and S produces no 

by means of the myograph, we find that a wea <- ;. . anv con- 

contraction at all; that the weakest current t j - the ( . urre nt 

traction at all produces a minimal contraction, and ha * ■ which ^ 
Ls increased in strength a maximal contraction * 
not surfmased by further increasing the strengt <> French 

The production of the minimal contract.on is called by the rre 

the threshold of contraction. » n t stmmr enough 

Some muscles do not contract at all unh*f a ,p, , UU scle is 

to produce a maximal contraction is applied. The cnrduu vn* 
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mi example, and if the auricle of a frog s heart is completely separated, 
it soon ceawn to boat spontaneously, l>ut may bo stimulated to contract 
by an electric current: but. only the maximal contraction is known. 

The effect of a series of stimuli in rapid succession is to progres¬ 
sively increase the height of contraction. There is a limit, however, 
which is reached in a very' short time, and then the effect of fatigue 
becomes apjKirent in a diminished height of contraction. 

It is the same in regard to the maximal contraction. The greatest 
height of contraction that ran he produced by a single stimulus is 
exert'ded if successive stimuli of the strength required to produce a 


Fig. 244. Tracing on n slowly revolving cylinder and with stimuli applied at short inter 
vals. Increase in maximal contraction followed by fatigue. 

maximal contraction are applied. Fig. 244 is a nongraphic tracing 
made with a slowly revolving cylinder, and stimuli applied at such 
short intervals that we get the effect of an increase above the maximal 

ZTZT- S,np,e st . imu,us - rhG stimuli applied are all equal, 

it t.ie height of contraction increases progressively up to a certain 


■A-A- 


7t 


.a. 


ing M rriirof'of incH ‘ a -‘ , . in R height of muscular contraction with incrc&A 
tL ^Each contraction fa measured from it, own horizon.nl line. 
stnSof ln thw diagram at the thin! stimulation. Although the 

W On Jf.Z^ r 11 f ) lrth r «*™**d, the stimuli an- applied at long interval* and 
max!^!r^ction! *'“**”* ° f * r *** 1 ~ ri « « *hlch woSd inerva* tlJ 

ft*!? 1 . T * U n < ^. ,n * nis ^ 0s to a certain limit in consequence of fatigue. 
'£• * a tracing upon a rapidly revolving cylinder. 

Electric Muscular Tetanus.—If stimuli are applied in such rapid 
uoeession that one contraction has not ceased before the next con- 
ic ion begins, we have the condition of continued contraction which 
is ‘•alh'd tetanus. 1 his condition does not implv the presence of the 
dangerous infective disease c alled tetanus, although it occurs as one of 
)< s\ mptoms of that disease. The apparently continuous contraction 
, i II1US, '"‘S of the forearm which takes place physiologically when 
\\e grasp anything firmly is not exactly analogous to the tetanus 
produced by very rapidly repeatotl electric stimuli. The muscular 
cramp which is so dangerous when it attacks one in swimming is more 

' parallel, though electric tetanus is not painful unless a powerful 
current is applied. 

faradization affords a familiar example of electric tetanus, hut the 
latter » not necessarily a phenomenon of high tension or of induced 
currents. It is due. on the other hand, to the rapidity of the stimuli 
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... »>« —'“CO tetanus with 

^.';: i :', l ,z 1 ;L o :,: , “.™', u " ,u '' d m elector tetanus»m U <u 

gn .it« t than ho maximal contraction from the 

strongest single stimulation (Fig. 24ii). 

Not only is the contraction produced bv 
periodic stimuli stronger than that from a 
single stimulus, but it is more easily excited 
Periodic stimulation of the excised sciatic 
nerve in a frog will excite reflex contraction 
of the muscles of the opposite limb, while the 
strongest single stimulation will not do so. 

The Production of F.I, ririr Tetanus.- J. Car- 
vallo and G. Weiss* lwlieve that the magnitude of the successive stimuli 
is of greater importance in the production of tetanus than their fre¬ 
quency. and that its determination is easier. Both factors arc essential, 
however, in the case of a unidirectional current, as well as in the case 
of the periodic (alternating) currents from an induction coil. 

Submaximal 7 etanus of Striated Muscles .—A striated muscle under¬ 
goes a series ot uniform contractions when it is subjected to a series of 
maximal stimulations. A. SamojlofF finds that less powerful electric 
stimuli produce a series of unequal contractions, and that the inequality 
does not follow any definite law. 

Maximal and Sub maximal Contraction. —The greatest amount of 
muscular contraction which can be caused by a single electric stimulus 
is called maximal muscular contraction. 

Any smaller amount of muscular contraction is known as submaximal 
muscular contraction. A maximal stimulation is produced by an elec¬ 
tric stimulus powerful enough to produce maximal contraction. 

A series of maximal stimuli from an induction coil produces a tetanic 
contraction whose myographic tracing is a regular curve; but when 
weaker inducixl currents are used, the tetanic contraction makes an 
irregular and trembling trace. Cooling a muscle causes the tetanus to 

become regular. . _ 

A. Busier 3 has shown that the sartorius muscle of a frog is ea^ilv 
put into submaximal tetanus by weak faradization of its nerve, while 
a much more slowly interrupted or alternated current will procure 
tetanus only with a current which is strong enough to produce a maximal 
contraction. Submaximal contraction becomes a continuous tetanic 
contraction if the stimuli occur as rapidly as -< times a secern . « 1 ‘ 
maximal contractions do not become continuous unless the s mm « 
as frequent as 34 a second. The myographic chart, made wit 1 * ... 

27 and 34 interruptions a second shows a continuous tu>« < • « i er 

weak currents, and a serrated tetanus with strong cumn-- 
explains this on the theory that the weaker current stimu at« © > 

thin, slow*, easily exciuxl muscular fibers, while st rong* frog’s 

late the rapid fibers which an- more difficult to excite- 1 he fmg - 
gastrocnemius muscle does not answer for this e *]*j*. . ; s to produce 
The effect of alternnt ing or of in.om.pMdd«rtMrr^«. 
exactly the same muscular tetanus, provided - ' 

* Journal <lo Phyniologif- <■»««*• Pathologic. 1. » 

1 Arch. f. Phy-iol . S12. lH . M * , .... . 004 . 

» Arch. f. (1. gw. Physiologic, 105, 344, 
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currents arc exactly similar except as to direction. Carvnllo and Weiss’ 
have tested this fact by moans of a dynamo of special construction, 
giving uniform periodic currents, cither direct or alternating- 

Tripolar Stimulation. This consists in the application of a single 
electrode from one jade of the battery, and of a forked electrode or two 

electrodes from the other pole. The 
single electrode is applied between 
the other two. In such a case the 
forked electrode is the more active, 
and it will, for instance, prevent the 
occurrence of electrotonus due to the 
middle elect rode when the applica¬ 
tion is made to an exposed nerve 
(Fig. 247). 

It affords a means of producing 
an effect upon a deep-seated nerve 
. t ■ ,. without diffusion of the current. 

‘ - 1895, and B. Werigb* have especially investigated the 

effect of tripolar stimulation. 

«,JT POlar 1 StUn "!f tion - ,,lis ^curs when a small electrode is 
PP o\er the middle of a nerve or muscle in an uninjured limb, and 


FI*. 247 .—Tripolar Ktiruulntkm. 






Fig. 24S-—Peripolar stimulation. 

a.- !«^ible';o“hc 0 ca 1 hISe mU ’ *° le * Ve il Cl ‘ iefly at * P°“t “ -oar 

•tim'JSn « “ the " e T or musclc 1 he aa"“ tripolar 

negat^o rLml h.r, 0 ° r m “ sr , l « •“«* be™ oxpooed, and a single 
positive pole of the battery! ******* belween Uvo electrodes from the 

through^e^nuSe S from 8 oiti^ leC ^i 0deS ‘3 Th e e,ectric current passing 

s fiSsiSA r itiv i 1 

3 A^ , h n f I Phy SP l - et dc Pathol., 1899. 

Arch. f. d. gc*. Physiol., Ixxvi, 517. 1S99. 
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» l,,„ vcrt the muscle sifter having passed through the different struc- 
0 > ,ho limb from the places where the real electrodes are applied. 

Xhr real electrodes are the metallic or other terminals from the two 

P " l T t h’J 1 alreadN''Seen stated that the single middle electrode in tri- 
,v,hr stimulation is depriv.il of much of its effect, and that the outer 
J Sked electrode is the active one. This condition prevails to a certain 
extent in peripolar stimulation and may explain the phenomenon of 

the reaction of degeneration. _ , ...... • .v. 

Nature of the Electric Current Employed.—\ anations m the 
strength of a galvanic current produce muscular contraction the height 
of which increases with the amount and abruptness of the change in 

the strength of the current. . . ... .. . 

Induced currents provoke contraction and arc very readily applied, 
either as isolated induction shocks or as the periodic discharge from a 

Fa rad ic excitability mav be lost and galvanic excitability retained 
in certain diseased conditions, or the reverse may be true. These 
deviations from the normal yield important information as to the con- 
dition of the nervous and muscular systems, and furnish indication.- lor 

tt \ P hTp^“roi C .‘& i0 :ia fa an intern! plod galvanic 
current with a'high-tension element due chiefly u> the soil-induction 
occurring each time tite current fa broken. Tins form of ourrent may 
be used to excite muscular contraction. , 

Yon Helmholtz's faradic coil has the connections of the primary 
coil so arranged that there is never a complete break in the primary 
circuit. At a certain stage the current passes through the primary 
coil in full force, and at another stage a large part of the current is 
diverted through a shunt of low resistance. The object of thi* is t° 
eliminate the self-induction occurring in the primary coil when the 
current is completely broken, and make the variations .in streugt 1 o 
the primary current equal. The reduction and increase in the primary 
current being of the same quantity and abruptness, the currents mduced 
in the secondary coil at these two phases of the primary current are 
equal. A faradic current from such a coil does not have the polarity 
which characterizes that from an ordinary faradic coil. There is no 
difference in the effect upon muscles or nerves whichever is the at iv 
electrode, while with the ordinary faradic coil the currents ui one 
direction are much stronger than those in the other. 

CORTICAL STIMULATION 

Epileptiform Convulsions Produced by Cortical Stimulation. 

Stephane Leduc* shows that intermittent currents of low tension 
applied directlv to the cortex of the brain will produce the group o 
symptoms tvpic of epilepsy. He thinks it practicable to study the 
trffect of different therapeutic measures upon this artificially uiuuct 
epilepsy. 

J. L. Provost and J. Mioni 3 have studied the effect of thyroidectomy 
upon the epilepsy induced in young animals by alternating currents. 
They find that it prolongs the stage during which cortical stimulation 

• Arch. <ie met 1. <1*. Infants, 12. 771, October 26. 1004. 

*C. K da Soc da biul., 5S, 00, January 14, 1005. 


(C) Jeff Behary 2019 





330 


MROICAL. ELECTRICITY AND RONTUBN KAYS 


produces tonic convulsions without clonic convulsions. The Adminis¬ 
tration of thyroid extract, on the contrary, causes clonic convulsions 
to follow cortical stimulation. 

Perspiration from Stimulation of a Center in the Cortex of the Brain. 

A. G. Gricboicdoff 1 made 30 or -10 experiments upon kittens, trephining 
the skull and faradizing the ccrebrnl cortex. In 4 cases he found a 
center in the upper part of the gyrus antecruciatus, where stimulation 
was followed by more or less profuse perspiration of the opposite side 
of the body, lasting five or ten minutes. 

The same result was obtained in a colt by stimulating a center about 
the size of a silver 10-cent piece in front of the motor area. Ligature 
of the blood-vessels of a limb did not prevent sweating when the cerebral 
center was stimulated. Neither did the use of curare prevent muscular 
contraction. 

MoremenUs of the Muscles of the Eye from Stimulation of the Cortex 
of the Brain. —R. duBois-Rcymond and P. Silex* have studied this 
subject, and find that in dogs there are three different centers where 
electric stimulation produces movement, of the eye. One is the visual 
sphere, another is a point in the center for movements of the neck and 
another is m the center for movements of the face. Stimulation of the 
first two produce associated movements. Stimulation of t he last-named 
produces isolated movements. The visual sphere has to do only with 

movements which normally accompanv the exercise of the’visual 
function. 


STIMULATION OF THE CEREBELLAR PEDUNCLES 

F. H. rhielle* finds that this produces movement principally of th 
muscles on the same side of the body. 

Cerebellar Localization by Electric Stimulation.—G. Fagano 
hnds that there are two special areas, one for the upper extremity oi 

• ? " :in .p. and tho other the fxisterior extremity on the sami 
• de. I he first of these is located at the middle and lateral part of tin 
^ other, a little back, on (he base of the lateral lobe near Mu 
' 1 'nidation of these areas does not produce spasmodic move 

’ . ’ hut attitudes maintained by a muscular contracture. The 
posture may be one of flexion or extension, adduction or abduction, 
am man * ftuscles may be involved as to indicate that manv centers 
an Rouped in a very small area. These centers are at some little 
“pth. 1 he contracture may be modified bv the will. Another feature 
uiti ,mu . on 01 the anterior extremity of the vermis is exaltation 
anxK ‘ l .v :tru | terror, but no forced or ataxic movements, although 
\V‘ri K i ■ lUSC a , v . ,0 * cnt reaction to noises or other slight external causes. 

ii Hi is psychic exaltation there is vertigo, and the dog upon whom 
wi ® tried barks and whines. From this experiment it 

he anterior part of the vermis normally plavs an 
an r61e m the different emotions and in their expression. 

s ) Ljendelnik, October 9, 1904, I ISO. 

Journal de Phyaiol. et de Pathol., IS99. 

Jour, of Physiol., 32 , 359. 1905 . 

Arch hid. di Biol., 43, 139, 1905, 
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ELECTRIC STIMULATION OF THE SPINAL CORD 


V. DecceshP stimulated the spinal cord of n frog by means of shocks 
from an induction coil, and measured the contraction of the gastrocne¬ 
mius muscle. Tim latter was much reduced if a weak solution of s.Kliuui 
ehlorid was caused to circulate through the blood-vessels of the spinal 
coni. This reduction took place with hypotonic solutions or those 
of a strength loss than the normal ft, of 1 percent, contained in the 
blood. A greater strength of salt solution caused an increase in electric 
excitability, which may even amount to tetanus, and the animal mav 
even die from exhaustion. These effects may bo due to the physical 
effect of dehydration of the nervous tissues by hypertonic salt -olnt;..n 
and imbibition caused by hypotonic solutions. 

J. Joteyko’s experiments 3 upon the fatigue of the nervous centers 
by electric stimulation show* that the centers in the spinal cord are at 
least twice as resistant as the peripheral terminations of the nerves 
S. Baglioni* shows the importance of the presence of oxygen to the 
functions of the spinal cord. The Isolated spinal cord of a fro-' loses 
its excitability in an hour. But this persists for twenty-four or thirtv- 
six hours in a gaseous or liquid medium rich in oxygen' such a* oxygen 
gas under pressure or water through which a current of oxvgen is nasW 
or a solution of H,O r ' v 

The Excitability of the Spinal Cord. —The excitability of the 
spinal cord adapts itself to the intensity and periodicity of the stimula¬ 
tion. G. and A. Pari 4 find that reflexes excited by the stimulation 
oi a centripetal nerve are usually equal if the stimuli are equal. If. 
now. the stimuli are markedly changed in strength, there is at first a 
corresponding change in the reflex effect, but later the latter returns 
to the original strength. The spinal cord as a reflex motor center 
adapts itself to the strength of the stimulation applied, and after this 
adaptation has taken place the same reflex effect is produced bv a weak 
as at another time by a strong stimulus. And the minimum stimulation 
which will produce a reflex effect depends upon the strength of the 
stimulus to which the cord has previously been subjected. 

A- Par? has found that the automatic oscillations of excitability 
ln . | venters in the cord have a tendency to synchronize themselves 
" f u *! rhythm of a periodic stimulation. Rhythmic stimulation 
? >e nerve-centers causes a rhythmic muscular contraction, but the 
a ti-i is 01 an oscillating amplitude; strong contractions alternate with 
reaker ones. This is due to physiologic alternations in assimilation 
sm 8 rhythmic alternations in excitability, and if these are not of 

ie 8am ® rapidity as the rhythmic current, thev spontaneously be¬ 
come so, ' * r 

y Contraction from Stimulation of the Spinal Cord,— 

tile . . finds that electric stimulation of the spinal cord Ih* 1 ow 

“ origin oi the tenth dorsal nerves causes the movements of the uterus 

/• >, ' UT 7 c “ n “gul«r and more energetic whether they are excited directly 
or reflexly. ^ 

He has sought in vain to find a center in the cortex of the brain 


' Jf SjKTimcntale, 52, 283, 1S9S. 

, V* ^°°* Biol., eleventh series, 1, 384, May 20, 1899. 
■Arch. Itnl. di Biol.. 42, 83, 1904 
‘/<n fur all K Physiol., 4, 215, 11*44. 
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where stitmil.ntion will cause uterine contraction. Stimulation of the 
dun mater, however, reenforces uterine contractions. 

He has found no such center in the medulla. 

Loss of Excitability in the Spinal Cord in a State of Degeneration.— 

Destruction of the motor area in the brain is followed within eight days 
by complete loss of farndic excitability from stimulation of the internal 
capsule or of the peduncles of the brain. (Vera Norowslta Osohcrowitsch, 
experiments upon dogs.') 

Variations in the Excitability of Motor Nerves.—Ncrve-fiberx 
undergo changes in excitability when various salts arc applied to them 
and this change is associated with modifications of structure and color- 
ability. 

Effect of Carbonic Acid.—Waller 5 concludes from his experiments 
that electric reactions in a nerve are increased by small and diminished 
by large quantities of carbonic acid. 

Yohimbin and proiovaratrin have many physiologic effects in com¬ 
mon, but yohimbin prolongs the refractory phase while protoveratrin 
increases the electric variation of a nerve which is stimulated. Studies 
with these two substances lead J. Tait 1 to conclude that the refractorv 
period corresponds with the period of electric variation. 

Poisoning by oxalic acid destroys the farndic excitability of the vagus 
nerve in wann-blopded animals. 1 

Loss of Nervous Conductibility from Narcotics.—General anes¬ 
thesia from ether, chloroform, morph in, chloral, alcohol, or other drugs 
reduces the conducting power of the nerves and may completely abolish 
it. The latter takes place abruptly, having been preceded by a certain 
stage at which the nerve is easily fatigued by strong anci frequent 
induced currents. The same changes take place when the narcotic is 
applied directly to the nerve, but F. W. Frohlich and J. Tait* find that, 

owing to its abundant vascularity, the intact nerve is verv resistant to 
such influences. 

I^oeal inexcitability is apparently more easv to produce bv the 
topical application of a narcotic than loss of conductibnitv. 

I always increases the latent or refractory jieriod intervening 

traction ^ apphcat,on of a st,mulus and the resulting muscular con- 

poisoned by curare, nicotin or ether fatigue from re- 
m stimulation attacks chiefly the peripheral terminations 
itM“U ’ hlle “ normal animals it is chiefly the muscular fiber 

ner^ThS" n action u P° n different fibers of a mixed 

drcondi.i ?, laments ,irr Paralyzed before the motor; the 

JfSrw- r, kI.V f pneumogastnc before the ascending; vawi- 
= U ’T f T v t ^ od,lato ™» bronchoconstrictore before broncho- 

u^nThe SSfiSS r^ 1 "' “O Uk - "'»< «•» 


ojpc, ixv«. uu, ian. 

‘ JouruiU dc PhywoJ. et do Path.. 1006. 
Dixon, Jour, of I’hyBtology, 1004, ;a, 
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Influence of Fatigue on Electric Excitability.—J. Joteyko’s amori. 
its upon the fatigue of the nerve terminations 1 * show that these nre 


are 

current 


much more rapidly fatigued than the muscles when an induced 
is used. 

Influence of Circulation Upon Nervous Exhaustion. K Ta.sk 
shows by experiments upon frogs that while a muscle with'cirruktion 
regains its excitability in three to six hours after complete exhaustion « 
muscle without Circulation, hut in an atmosphere of oxvgen reimimTit* 
excitability only par, idly. A rapid . .. . 

dilation sooner than one without circulation. A slower rhvthm than 
once every four or five* seconds is more favorable to the muscle with 
circulation. iU 

Influence of Traction Upon Nervous Excitability.—The electric ex 
citabihty of a nerve is diminished by traction upon it, differing in this 
respect from muscular excitability. 3 4 

Electric Response of the Nerve to Two Successive Stimuli_ 

Francis (Joteh and J. Burch* have made electrometric measurements 
of a nerve subjectc*d to rapidly repeated stimuli. The nerve does not 
give an electric response to a second stimulus unless there has been a 
sufficient space of time since the first stimulus. This period varies 
with the temperature of the nerve. At 4° C. the smallest interval is 
0-008 second; at 2 ° C. ? 0.012 second; and at about 15° C., it is 0.002 
second. 

This has an important bearing ir. explaining the lack of sensation 
and motion from the application of high-frequency currents, in which 
the impulses occur in opposite directions at intervals of less than 

irooo.ooo second. 

Delay of Electric Response of a Nerve to a Second Stimulus.— 

The greatest delay occurs when the interval bet ween the two electric 
stimuli is second . 5 And S. Levinson has further experimented 

with two electric stimuli, the first producing a marked but not a 
maximal contraction. With intervals varying from 0. to 0.0004 second, 
the two stimuli reenforce eaeh other. Longer intervals result in a 
lesser contraction tluin if only the second and stronger stimulus were 
applied, and beyond a certain still longer interv al the result is the same 
as if only the second were used." 

Effect of Heat and Cold on Nervous Excitability.— K. Prctschis- 
tenskaja T has found that the electric excitability of the vagus nerve is 
tolerably uniform, within quite wide limits. It is diminished either 
above or below these limits. Heat or cold docs not increase its excita¬ 
bility beyond the normal. 

O. Brodie and W. D. naliburton* have studied the effect of heat 
upon muscles and nerves. The electric excitability of muscles and 
nerve* and their negative variation and other electrophysiologic proper¬ 
ties disappear at about the temperature of 40° C. in frogs, 47 c C . in 


1 C. R. Soc. do Biol., olovonth sries, 1, 3S6, May 20, 1899. 

* Skandinavisches Archiv. f. Physiologic, voL xxiii, p. 1, 1909. 

1 O. Weiss, C. R. Soc. de Biol., tenth series, 6, 103, February 11, 

4 Journal of Physiology, xxiv, 417—428, 1899. 

4 1*. C'lotch, Journal of Physiology, xl, p. 250, 1910. 

* Archiv. for die gesom. Physiologic, cxxxiii. 207. 1910. 

1 Zeit. f. Exp. Path. u. Therapie, 47, 87, p. 97, 1905. 

* Journal of Physiology, 32, 473, 1905. 
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-- nn<l SO' C. in birds. The diffemnco is due to the varying 

coagulability of the* protoid • .. 

I Carvallo and G. Weiss* have experimented upon the influence 
of temperature upon the disappearance and reappearance of muscular 

contractility. . . . _ . • ... 

Marov’sdrum and a verv slowly revolving myograpluc cylinder were 

used * The muscle was stimulated by the secondary current from an 
induction coil. A condenser was discharged through the primary of 
the induction coil even- few seconds. This method of electrical!y stimu¬ 
lating muscles im.v suggested by d’Arsonval, and prevf nts polar or electro¬ 
lytic effects. The experiment was performed upon a frog’s gastrocne¬ 
mius, the animal being pinned to a piece of wood and placed in a vessel 
of water whose temperature could be regulated. A weight of 10 grams 
was tied to the foot: 1. In a living frog with the sciatic nerve cut. hut 
the circulation intact at 20° to 25° C. muscular excitability was practi¬ 
cally inexhaustible, but at first there was a slight increase in electric 
excitability, followed by a decrease with a subsequent increase to about 
three-fourths the original height of muscular contraction. This latter 
height was uniformly maintained for a very long time. Fatigue takes 
place when the temperature is raised or lowered. It occurs very rapidly 
at 0 ° C., but contractility instantly returns on raising the temperature 
to 20 ° C. The same fatigue occurs at 30° C., but there is not the same 
recovery on reducing the temperature from this level to 20° C. 2 . \ 
frog which is cut in two to stop the circulation presents similar results. 
For instance, at 0° C. it takes only one-lialf hour for fatiuue to reduce 
the electric contractility to zero. 

Effects of Cold Upon Speed of Nerve Conduction.—The accepted 
formula is Log. K — a -f hi, a and b being constants for most tempera¬ 
tures. And at two different temperatures, 10° C. apart, the ratio is 
between 1 to 2 and 1 to 3. Cold, then, greatly slows the transmission of 
nerve impulse. The ratio Is similar to that of the effect of cold uixm 
ordinary chcmic reactions (Vant Hoff's law), but many experimenters 

do not regard it as a purely physical as distinguished from vital nhe- 
nomenon. H 

Effect of Alternating Currents.- A closing and sometimes also 
an opening contraction takes place when an alternating current of 
medium frequency is turned on or off. 

a , M *f Cl ? ^ hich is Completely Separated from 
the Body. -\\. Frdhlich* finds that tin- effect depends upon the portion 

uLn ? V " h,e , h * he ,M1 , rn ‘ nt h a PPlivd. The greatest effect 

uiH>n a detached muscle is produced when the electrodes are applied 

;;!" , '" dle '' f ., tlu ; mUfic, £ and when the current traverses the length 

ami d -oTi r 'I® Pr^lucff when both electrodes are 

apple a at the distal extremity of the musele. 

i 1 -'* 1 r Ct |‘ C i C ° nt . ractility °* Striated Muscle After Death.—.1. Bab- 
di. k \ l u - hat l !“', , 'V.‘ srI< s . of ,l,e face present a phase in which their 
wtSe a >l lt ^ ^ trudo applied to the muscle) is retained, 

whic direct faradic excitability and indirect voltaic excitabflitv (elec- 

hv K iZ P vlI" '• n T- } h ? ve disappeared. The reaction obtained 
- I, }. U V‘^. •‘ Jtl,n ulatnui is ACOCaCC and Ca(X\>AOC. 

Marie and ( luzet report the same results in the same journal. 

! Journal dc Physiol. K de Path., 990. 1899. 

,Srb^»"«pent. Pathol u. Pharmacol.. 5, 317. 1905. 

C. It. Soc. dc Hud., 1899, eleventh x-rics, 1, 343, Mar 6, 1899. 
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Stimulation of Nerves by Electric Currents of Very Brief Duration 

—Louis Lapicquc' finds that the contraction produced by a very brief 
electric stimulation is exclusively a closure contraction. 

J. L. Hoonveg 1 calls attention to the fact that the muscle is not a 
morvelcctnxlynnmc.meter. indicating the strength of the nervous impulse 
arising from stimulation of the nerve, hut is itself excitable. Kngel- 
mann's observation in 1S71, that the ureter which is of unstriped muscle 
devoid of motor nerve-fibers, obeys the same laws of electrie excitabilitv 
as nerves or muscles which arc supplied by nerves. Burden Sanderson’s 
observation that curarized muscles obey the same laws of electric 
stimulation as nerves confirms this fact. Hoorwcg considers Weiss’s 
law of electric excitability to be true only of short discharges and that 
it is in this case doducible from Hoorweg’s law. He thinks Weiss’s 
law leads to error when applied to currents of considerable duration, 
while its simplicity makes it very useful for currents of short duration. 
Lapicque’s correction for currents of short duration seems unsatis¬ 
factory to Hoorwcg. because it assumes an absolute constancy of 
resistance. 

Tonus Rhythms in Normal Human Muscles. T. A. Storey* 
provoked a series of contraction in the abductor indicis by a magneto- 
electric apparatus, and made tracings which showed the presence of 
tonic contractions analogous to those demonstrated by Joteyko in 
veratrinized frogs’ muscles. The same experiment upon a cat whose 
sciatic nerve had been divided showed that the tonic contraction was 
of peripheral origin. 

Apparent Inhibition of Muscular Contraction.—The experiments 
of a number of different observers, including F. B. Hoffman , 4 show that 
there are no inhibitory nerves to the voluntary muscles. 

Contraction of Degenerated Muscles When Stimulated by 
Electricity.—(1. Guerini* has experimented upon frogs. Normally, 
a series of identical stimuli at sufficient intervals of time produce con¬ 
tractions of about the same form and height, but in the case of 
degenerated muscles the contractions are unequal, their excitability 
varving within wide limits. Normal muscles are. more excitable, 
degenerated muscles present the opposite condition. Finally, in 
degenerated muscles great frequency of stimulation giver, a greater 
contraction at the cessation of the currents than at the beginning 
(opening contraction is greater than closure contraction!. 

Drug Effects which Stimulate those of Electricity.— 1 he clonic 
and fascicular muscular contractions which arv produced >' * 
trie stimulation of the motor nerve-trunks may lie very close! v lin - 
tated when certain drugs are administered. Hcxamin-cn >:i i fh * 
given to frogs, even in very - small non-toxic doses, product- 
ofTect ^ * 

Du Bois-Revniond noted that the central cut end of the sciatic nerve 
in a strychninizcd frog shows a negative variation at the moment utien 
a convulsion takes place. 

»C. R. do Biol., 5R, 314. February- 10, 1905,and C. R. Acad. d« sciences, . 

637, February 20, 1905.. 

* Areli. f. d. gos. Physiol., 103, 113, 1901. 

•Jour, of Physiology, 12. 75, 1904. 

* HiologiM-hr* GentralblnM, 103^ 291, 1904. 

‘ Li> Sperimentale. 50, 1K7, 190->. 

* J. Bock, Ardi. f. exp. Pa«h- U. PJuiniiacul , 30. lt«H. 


(C) Jeff Behary 2019 








342 


MKDICAL KLKCTIUCITY A! 


Return of Excitability After Peripheral Nerve Transplantation. 

““IVtorson* reports u cflsc of Accidental division of the mi'duin it ml 
ulnar nen'ee. The condition five months Inter was one of trophic 
disturbance in the fingers, anesthesia, contracture and atrophy of the 
muscles of the thenar and hyfmthcnar eminences, with reaction of 
degeneration. The ends of the nerves were sutured, interposing 
4 em. of a dog’s sciatie nerve. Sensation retumnl in the thumb in 
twenty-four hours, in the palm in eight days, and progressively over 
the hand in twenty-one days, and the trophic ulcers healed. Motor 
power had returned in two months. There have been more than a 
score of such eases, ami Peterson states that regeneration is due to the 
prolongation of axis-cylinders from the cent nil into the peripheral 
portion. Sensation returns first. 

Absence of Inhibitory Nerves in Voluntary Muscles.—There 
are probably no inhibitory nerves to the skeletal muscles—the ordinaiy 
voluntary muscles. The reduced response to successive stimuli Ls 
not due to the stimulation of an inhibitory nerve, but Ls a phenomenon 
of fatigue. This is made up very slightly of a reduction in the con¬ 
ductivity of the nerve, and chiefly of a diminished functional capacity 
of the muscular fibers and a diminished excitability of the terminations 
of the nerve, and of the muscular fibers immediately after each stimula¬ 
tion. Later there is a return to the normal, but this takes plaee the 
more slowly the greater has been the fatigue.’ 

Speed and Duration of Nervous Stimulation. -The speed of propa¬ 
gation of a nervous impulse after unipolar stimulation is about 2b 13 
meters a second.’ 

The stimulation produced in the nerve is an oscillatory condition 
lasting about 0.00134 second.' 

a , E p H c,tab,llt y of a Nerve at Different Parts of its Length.— Budge 
and Huger have noted a diminution of electric excitability toward the 
periphery in motor nerves, but, according to Munk and Schultz this 
may have beeu due to traumatic changes. I. Munk and B. Schultz* 
have arrived at the conclusion that the excitability of the phrenic 
nerve is the same throughout its entire couree. This implies that the 
transportation oi nervous impulse does not consume any sensible amount 
ol ,, Jl c , nce does not produce appreciable fat igue. 

1 1 v ' found that the excitability of a frog's sciatic nerve Ls 

f i™ m ^tom for abrupt electric stimuli, but it is twice 

g ra above as below for gradually increasing stimuli. 

REFLEX STIMULATION BY ELECTRICITY 

Jk T Pan !» ,! tu, ! ied , the elation between the intensity of the 
th . e bright of the resulting contraction. Generally, the 

musX r ^l r^n T 1 ° f ; , 1 7 ntr 'I>otal non e is, the greater number of 
muscles respond reflexly and the stronger is their response. 

N. Lschinsky has studied the fatiguability of the reflex apparatus 

I Sciences, April, 1S99. 

* Auk R d 4 gC T n .- l ’ h >' 8 ' oI °K ic > vol. ciii, p. 291, 1904. 

•n>uf.; cxxix'XTuiv s i^ de,bc * cxxvm ’ 1G9 > JuDe »«>• >«»• 

| Arch, of PhysioL. 2K1. isfls. 

> Arrl! i,‘i' 5r u I h >T' - lxxvii - 1M. 1899. 

Centralbl. f. Phyiool., J3 ( 4 , April 1, 1SW. 
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in the spinal cord. The weakest fa radio current which will produce 
reflex contraction in a frog becomes ineffective if continued for a minute 
and a half. It Incomes effective again after a few minutes’ rest even 
if reflex excitability has been suspeiuhtl during twenty hours continued 
faradization. 

Negative Variation from Reflex Stimulation.— Reflex ner\e 
activity is accompanied by the electric phenomenon of negative varia¬ 
tion. .1. Bernstein* has experimented upon this subject, stimulating 
one branch of the sacral plexus, while making electrometric measure¬ 
ments of another branch. There is a strong reflex electric reaction 
which is propagated from a sensory nerve to a motor nerve, but not 
from a motor to a sensory nerve. Stimulation of the posterior root of 
a spinal nerve produces a negative variation in the anterior root, but 
stimulation of the anterior root does not produce a negative variation 
in the posterior root. Since the negative variation travels through 
sensory or motor nerves in either the physiologic or the contrary direc¬ 
tion, the conclusion is drawn that it is in the dendritic ramifications that 
the restriction of the reflex electric propagation to the physiologic 
direction takes place. 

The latent period of reflexes is best shown by the time required for 
the appearance of an electric current after the patellar tendon, for 
instance, hits been struck. Paul Hoffmann 1 finds that this is normally 
about 0.019 second. 

No Reflex Tetanus.—S. Baglionr' finds that the cord cannot respond 
to repeated stimulation of a sensory nerve by the production of reflex 
tetanus. This is true in the frog, even when the motor excitability has 
been heightened by the injection of phenol. And as the direct stimula¬ 
tion of the motor elements may cause tetanus, the difference is solely in 
the sensory cells of the cord, which have a long refractory period of one- 
fourth or one-half second. Sufficiently spaced stimulation of the proxi¬ 
mal end of the sciatic nerve in a phenolized frog produces reflex con¬ 
tractions, but if the rapidity of the stimuli is increased, irregular clonic 
reflex contractions may ensue, or there may be simply an initial con¬ 
traction, followed by a passive condition. 

Reflex Elongation of Muscles.—(5. A. Pari' stimulated the peripheral 
end of the sciatic nerve in a recently decapitated winter frog, and pro¬ 
duced elongation of the gastrocnemius muscle in the other leg. This 
was generally observed with weak currents. Successive stimuli of the 
same strength sometimes cause reflex elongation and sometimes reflex 
contraction. This is connected with oscillations in the reflex excita¬ 
bility of the cord. 

C. S. Sherington and S. C. Sowton 1 show by experiments upon a decer¬ 
ebrate or “spinal” 1 dog or cat that increasing the galvanic or faraiuc 
current applied to a centripetal or afferent nerve produces not a reflex 
contraction, but, on the contrary, a relaxation of the muscles at the 
other extremity of the reflex arc. The same relaxation ensues when 
weak galvanization is changed to weak faradization. The same experi¬ 
menters show" that just as chloroform reverses the pressor reflex effect ot 

* Arch. f. <1. gcs. Phvnrtl., 73, 374, 1S99. 

* Arohiv. fur Physiologic, 223, 1910. 

* Ibid., •». 113, 1904. 

« Zoit. f. Allgc. Physiol., 4. 127, 1904. 

»Zeit. fur aUjtwncine Physiologic,. xii. 4S4 1911. 

* Journal of Physiology, 1911* xlii, 348. 
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stimulation of an afferent nerve, so chloroform makes the reflex an inhibi¬ 
tor one and strychnin a motor one. , 

Stimulation of Antagonistic Muscles.—C«. A. Pari and A. 1-arini 
have made experiments with electric stimulation, and they publish 
nivographic charts which show that there is a certain physiologic unity 
between the motor nerves going to a muscle and its antagonist. 
Such muscles are the gastrocnemius and the anterior muscles of the leg. 
Stimulation of a nerve-center which causes contraction of a given 
muscle causes simultaneous relaxation of its opposing muscle. 

Leon Asher* has made further studies upon antagonistic nerves, 
using electricity in some cases as the means of stimulating the nerve- 
centers. 

Sensory and Other Effects from Stimulation of the Cervical 
Sympathetic.—Ch. A. Fran?ois-Franck» has made experiments which 
lead to the following conclusions: 

1. Stimulation of the cephalic segment of the cervical sympathetic 
causes vasomotor and cardiac stimulation (increase in blood-pressure 
and more rapid heart action). Hurthle attributed this to cerebral 
anemia, just as in the case of compression of the carotid artery, hut 
Francois-Fra nek says that stimulation of this part of the sympathetic 
sometimes causes the opposite effect of vasodilatation and slowing of 
the heart’s action; and that in either case it is due to a reflex effect from 
centripetal impulses carried by the sympathetic to the cardiovascular 
centers in the medulla, and not to a direct stimulation of cerebral vaso¬ 
constrictors, with accompanying cerebral anemia. 

The circulatory effect is the same as that produced by stimulation 
of the anterior crural nerve, but it requires a much stronger current 
than the latter. 

2. General circulatory changes are produced by stimulation of the 
medullary segment of the vertebral nerve, the deep division of the 
cervical sympathetic, and these also are of reflex origin. 

3. This transmission of centripetal impulses from the lungs and 
other organs. by the sympathetic nerve causes it to bo a necessary 
factor in the reflex regulation of the circulatory functions. This is a 
contraindication to the removal cf the cervical sympathetic, as some¬ 
times performed for the treatment of exophthalmic goiter, epilepsy, 
idiocy, and glaucoma, on the theory that its functions were pureiy 
centrifugal. 

Stimulation of the upper segment of the cervical sympathetic 
carefully isolated from the pneumogastric may cause diminished tension 
in the aorta, due to multiple vasodilatation, both superficial and deep. 
Among the latter effects are active congestion of the opposite lobe of 
the thyroid gland. 

1 he circulatory effects may, therefore, be either pressor or depressor, 
and the effects upon respiratory, general motor, pupillary, and secretory 
functions also differ in some cases. 

I he heart is slowed when the stimulation of the sympathetic produces 
a depressor effect, but more often the effect is a pressor one. and then 
the heart action is either rapid or normal. 

1$MM * ™««o Vinetto Hi ScieDU, Letters tul Arti. 64, second part, 020, 

*Zeit. f. Exp. Path. u. Thcrapie, 47, 87, 1905. 

Journal dc PhyaoL ct de Puthol., 1SU9, 724. 


rriYsiouxm; effect* of el.E(tiucity 


3*15 


Respiration may change in rhythm, frequency, or fulness. There i« 
sometimes a reflex spasm of the bronchi and pulmonary vtrssela. This 
reflex, through stimulation of the sympathetic, may explain the dyspnea 
which occurs in some morbid conditions of the aorta. 

The opposite pupil may lx* dilated. 

The fingers may jurspire. 

There is increased secretion of salim. 

As a final experiment, Francois-Franck cut all the filaments 
anastomosing with the cervical, hypoglossal, spinal, glossopharyngeal, 
pneumogiudne, and trigeminal nerves, but left the anastomoses with 
the carotid plexus. Stimulation of the sympathetic then produced 
vasomotor effects without the other reflex effects. 

Circulator>j Changes from Stimulation of the Peripheral End of the 
Cervical Sympathctic.—E. Wertheimer and I,. Lepage 1 exposed the 

ywvwwv 


Fig. 249.—('irnilatorv effect from stimulation of the peripheral end of the divided 
sympathetic. R. respiration; P, pulse; E, electrical stimulation (Wertheimer and 

tepage). 

inferior and the first thoracic or stellate ganglion. Following the cutting 
of the sympathetic nerve above this point, there is an irregularity of 
cardiac rhythm, and this same irregularity is found when the peripheral 
end of the divided sympathetic is stimulated, and also when the intact 
sympathetic is stimulated. The latter is not so desirable for this 
experiment, because it produces sensory symptoms and requires an 
anesthetic. 

Effect Upon the Pupil from Stirrmlation of the Sympathetic. Lewan- 
dowskv* has experimented upon both warm- and cold-blooded animals. 
He finds that in the former, stimulation of the nerve above or below 
the superior cervical ganglion causes a contraction lasting five to ten 
seconds, while in cold-blooded animals it lasts very much longer. I he 
muscles controlling the size of the pupil are non-striated. 1 he duration 
of contraction is in direct proportion to the strength of the current. 
The make discharge from an induction coil either gives no contractions 
or only short weak ones. The opening discharge gives very much 
stronger contractions. The mvographic curve shows an abrupt ascent 
and a much slower descent. . 

Vasomotor Effects on the Small Intestine Produced by Stimu¬ 
lation of the Central End of the Pneumogastric. -Stimulation of 
the central end of the vagus in dogs produces, in some cases, dilatation 

• Jour. dc Physiol, rt dr Pathol , 1S99, p. 23S. 

* Arch, of Phvsiol., 1899, 352.. . . „ 

*J. I.. Bunch. Proceeding* of the Physiological Society, Journal of PbvMot, 
1899. 24 
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or constriction of the intestinal blood-vessels. In cither case there is 
an increase in the general blood-pressure, but the'vasodilatation may 
be obtained even when the blood-pressure is maintained at a constant 
level bv hydrostatic means. If the splanchnic nerves are cut. stimula¬ 
tion of the central end of the vagus is not followed by vasodilatation of 
the intestine. 

In a cat. stimulation of the vagus always causes dilatation of the 
intestinal vessels, accompanied by a fall in the general blood-pressure. 

Stimulation of the Pneumogastric and its Motor Effect on the 
Small Intestine. -I). Courtade and .1. K. (Von 1 find that strong stimu¬ 
lation of the pneumogastric nerve in the thorax produces a contraction 
of the longitudinal muscular fibers which is followed by their relaxation, 
and later by a contraction of the circular fibers. This contraction 
differs in character of progress ami in rapidity from the effect produced 
by stimulation of the sympathetic. 

J. L. Bunch* obtains the same results by stimulating the pneumo- 
gastrir in the neck. 

Reflex Vasodilatation from Stimulation of the Sciatic Nerve.— 

I. X. By st re nine* made experiments on cats and dogs. He found that 
electrization of the sciatic nerve by a current of medium intensity is 
followed by vasoconstriction, while weaker or stronger currents produce 
vasmiilatation. 

Stimulation of the peripheral end of the sympathetic, at the level 
of the fifth or sixth lumbar vertebra, does not produce vasodilator 
effects, contrary to the opinion of OstroSmov. 

Motor Effects Upon the Stomach from Stimulation of Different 
Nerves.—I). Courtade and J. F. Cvon 4 find that: 

1. Stimulation of the intact pneumogastric, or of its peripheral 
end if it is divided, causes contraction of the longitudinal fibers, then of 
the circular fibers, then relaxation of the longitudinal and later of 
the circular fibers, and then a period of rest. There may be a relaxation 
of the circular fibers at the cardia and pylorus, simultaneously with the 
contraction of the longitudinal fibers. 

2. Stimulation of the peripheral end of the great splanchnic arrests 
peristalsis and at the same time causes tonic contraction of the circular 
fibers, especially at the cardia and pylorus, and also relaxation of the 
longitudinal fibers. 

1 he contractions produced by pneumogastric stimulation are abrupt 
and ot short duration, while those from splanchnic stimulation are more 

like changes in the state of tonic contraction of the unstriped muscular 
fibers. 

Effect of Direct Electrization of the Stomach Upon it* Secretory Activity. 
—K. Freund* finds that this does not effect the secretion of gastric juice, 
but only causes a moderately increased mucous secretion, which is more 
or less strongly alkaline. 

Effect of Direct Stimulation of the Heart.— Effect of Intracardiac 
LI* cin ration . —The current from two ordinary voltaic cells and the extra 
current from a small electromagnet, passing between electrodes placed 

1 ( R. Soc. do Biol., U-nth scries, 0, 25. January, 1S99. 

* Jour, of Physiol., xxv, 22, 1S99. 

* Neva. Viwtniek. 12, 2S4. 

♦Jour dc Physiol, ft dr Pathol. Con.. 45, 1SOO 

» Arch. f. Path. Anat. u. Physiol., ISO, 238, 1905. 
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th£ vent ricle of n horse's heart, ha* caused almost instantaneous 
death. I In* happened in an experiment by A. Chauveau,* who wa* 
atudy mg the movements of the valves of the heart. A thin insulated 
atom was passed through the carotid nrtcry, aorta, and aortic valves. 
It contained a spring which closed an electric circuit when pressed upon 
by the contracting valves. This current actuated a small electromag¬ 
netic signal, an extra or self-induction current from the coils of this 
passed through the blood in the ventricle, when the aortic valves opened 
and allowed the contact to be broken. This occurred at each pulsation 
of the heart, which was tremendously accelerated, and the animal died 
almost immediately. The currents were so weak that they could not 
be felt when the tip of the tongue was applied to the point where the 
contact was made and broken. The fatal effect upon the heart was 
prevented in further experiments by establishing a short circuit for the 
extra current at each make and break. 


Effect of Induced Currents .—Tetanic contraction was produced in 
Danilewskvs experiments upon different warm-blooded animals* A 
living rabbit’s heart was isolated by I^angcndorfT’s method, and hot 
Ringer’s solution saturated with oxygen circulated through its 
coronary arteries. It had its apex in contact with two electrodes 
from an induction coil, giving currents perceptible to the moistened 
finger. The heart was in a condition of lessoned vitality and extremely 
sensitive to currents from an induction coil or from a magneto-electric 
machine. W eak or medium currents produce a tetanic contraction of 
the ventricles, while the rhythmic contraction of the auricles continues. 
Till* contraction may be maintained for two and a half minutes, and is 
followed by a pause succeeded by a very ample systole. Stronger or 
more frequently interrupted currents do not produce as vigorous con¬ 
traction or as complete tetanus. It is extremely difficult to produce 
tetanus of the heart with the latter in situ and uninjured. It may be 
obtained, however, when the refractory period (or latent period of 
muscular contraction from electric stimulation) is diminished by 
poisons or pathologic changes, or when there is hyperexcitability or 

A. Bohme’s experiments* upon a frog’s heart whose excita¬ 

bility has been destroyed by chloral poisoning show that it u> rft-tom 

W> Experiments by Fran* Muller? show that, in human be^ suffering 
from tetanus or lock-jaw, there is no electric hypmxt- * * hedia- 

heart. This organ differs from the striated muscles, such as tl 

phragm, in this regard. , , , . . „.i, r ~r,;«oned bv 

V. Duchesi’s experiments? upon a f«>g s heart^ ^ 

phosphorus show that electric excitability dmu , * ^ stimulation, 
well as the height of the contraction produced . . • ‘ stl , nu kttion, 

The heart may be made to pulsate by the 

even while it is m a state damji an cx ,>eriment upon 

pneuniogastnc nerve. M. btasseir pe 
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lions' and rabbits’ hearts, one electrode on mi auricle and the other on 
the corresponding ventricle. An isolated induction shock cause* a 
systolic contraction occurring simultaneously in la>th, but preceded bv 
a latent or refractory period of 0.06 second. The same stimulation 
with both electrodes applied to the auricle causes an auricular pulsation 
after a latent period of 0.06 second, and thus is often, but not alwnv- 
followed 0.0$ or 0.12 second later by a vent ricular contraction. Aj> 
plying the stimulus to the ventricle ii takes three times as long for the 
subsequent auricular contraction to occur. 

F. Philips 1 has made an experimental study of the fibrillarv tremors 
produc'd in the heart by electricity. lie found that fibrillation of the 
auricles produced by direct stimulation does not arrest the ventricle* 
but gives them a disordered rhythm (Kronecker and Spalita do not 
agme with this statement). He found that as soon as the auricular 
tremor gives place to regular contraction the normal ventricular rhvthm 
is resumed, stimulation of the pneumogastric prevents the occurrence 
o: auricular fibrillation from electric stimuli (this contradicts Kronecker 
ami Spalita), and also the disturbing effect of auricular stimulation 
upon the ventricles. 

Mild stimulation of the pneumogastric inhibits the effect of direct 
rhythm twn ^ °' ld ca,/ ^ thr Ventricles to return to their normal 

the h?ar?' M sttmidation °f ihe pneumogastrxc arrests the pulsations oj 

tinner 1 ™ I 1 ? 1 7' Arro ' v f : have experimented with electric stimula¬ 
tion of the isolated myocardium or the muscular substance of the heart 
m a living rabbit. 1 he effect is to relax the muscular fibers and to nn»- 
long the ensuing diastoje. The same effect is produced bv stimulation 
of a heart poisoned by atropin. Severe nicot in-poisoning in a C 

s^tenT 8 ^ C COtnC BXCltablllty of thc heart and makes it more per- 

Hejlex Cardiac Stimulation as Modified bo Certain Poisons—Under 

of „,o S . „f the* season' nenTc^o” 
bv ZZTT “ " ml “* T®' Thia - an I* accuratdv mca.-.i.rnj 
mluctioJin ‘t n th L ^iood-pressure in the arteries and its 

ti<» Of thr! 5 h ?- ft aur, f le * R " inkl, ' r has found that while stimula¬ 
te hc hv'Su nPrVC 111 a l* ealthy anin,aI '“creases the work done bv 
in i ho'Jr * ’*^ 4 F ^ ?r l T nt » there was an increase of only 146 per cent, 
nitrile *t ]J? n !i na P 01 . 8000 ^ hv muscarin (toad-stool poison). Sodium 
even riL.il O lr, hor reduces the reflex cardiac stimulation, or it mav 
n.-rv !■ ,n . a n ’flox induction of cardiac activity when the sciatic 
stimulation* 1 ™ And under the influence of amyl nitrite eiectric 

of « ... 75 por cent, in the 
thmicrVi ^ , doe8 not s i°' v ‘h p tachycardia of amvl nitrite 

of sod him nitritem'i tU ‘ norma . 1 p,,lse: and U in crease* the tachycardia 
heart ™ P * * the9xtim ^ ^w-twimg 

a Ne!-vl tr * C 'm t ^ mu ^ atio11 a Nerve-center, or of the Spinal Cord or of 

cular nfovement?ra < ^^f- nnCti ° n " f th ‘l P» rt _ ^hnulated, and a nms- 
ment or a sensation or some other effect is produced. 

’ Arch, internnt dr Physiologic, 2, 271, 1903. 

’Journal de Physiol. > t do Pathol.. Is99. 

7ait. f. khn. Med., 36. 138, 1S98 
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Applied to different parts of the cortex of the brain, it has Riven us 
the most valuable and minute localization of brain function, and applied 
to the different other parts of the cerebrospinal and sympathetic nervous 
systems, it has decided many problems as to function which were not 
to lx; determined by experimental physiology without the use of elec¬ 
tricity. 

The varying physiologic effects have a direct bearing upon the 
therapeutic use of electricity. 

Stimulation of the olfactory centers in the brain causes the same 
disturbance of respiration that is produced by the inhalation of ammonia 
and similar substances. Dyspnea may continue even after the stimu¬ 
lation has ceased . 1 

Electric Stimulation of the Optic Nerve does not Produce the 
Sensation of Light.—This is the surprising result of a series of operations 
upon six different human patients in whom the optic nerve was laid 
bare and subjected to electric stimulation. Other stimuli, chemical or 
mechanical, gave the same result . 2 

Electric sensation is quite distinct from that of pressure or heat, 
etc A tuning-fork may be used to produce vibratory pressure and at 
the same time to transmit to the skin a faradic current for which the 
tuning-fork acts as the primary interrupter. The patient should l>e 
able to tell the difference between the pressure of the tuning-fork alone 
and when the electric current is added. Arrigo lamburini has con- 
Uruftwl an apparatus, called the polyadheMoscapt. by means of which 
Sensations of warmth, vibration, pin-prick, and clectnc.ty may be tested 

separately or together.* 

iV Duche^chi Archive Ital. de Biol., lii, 183,1910. . v n lqio 

xxxvi, 977, 1910. 
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PLATE 7 


N 



adductor magnus 
semimembranosus 

•deeps, long head 
semitendinosus 
biceps, short head 

external popliteal 


gastrocnemius, 
external head 

M. soleus 

peroneus iongtis 
flexor loiigus digitonim 

peroneus brevis 
flexor loiigus hallucis 


tor points, posterior surface, of t he lower extrvmit 


Posterior tibiiil 


X. M i.dic 


• internal popliteal 


>1. gluteus medius 


M - gluteus maxlmus 


















>1. crureusS 


M. vastn< ! 
interims'i 


M- abductor 
^uilluclg 


Motor 


Point*, internal 


M. donal 
SUlfrovsvj 


“>»d mu-nul Mirfaco., oflh.l'L,. 


minimi 


"ml"** 


• ‘pindrii eps Px . 

tensor femori* 
M. rcctm femoris 


M- bicene? fcmoris. 
long head 

M vastus ex¬ 
tern us 

biceps femoris, 
snort heud 


external 

popliteal 

.gastrocnemius, 
external head 
tibialis anticus 


peroneus 

longue 

soleus 

extensor Ion 
gns digitorum 
sole up 


M. peroneup 
brevis 

extensor pro- 
prius hallucis 
flexorlongus 
hallucis 

.ex tensor brevis 
digltorum 


lower extremity. 
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radium 

Radium is a new clement, which is supposed to exist h..t u 
not vot boon .solntcd. Several of it, ‘(Sts ew!-, iv m 

and the sulphate, have been obtained in what is thou. I t t i ’ ronwl 

tsu&i“ "" y ,1 “ - Sfix 

hydrogen. It is thus one of the heaviest metals Th. ^ that ° f 
which are radio-active also have von' high atomic weight ’tHp n 1 lota,s 
weight of polomum is 234; that of uranium is 240: while that of hkm™h 
which is radio-active from an admixture of polonium is one ’ 

This very high atomic weight is thought to account in some way 
for the property of radio-activity possessed by these substances 

1 he spectrum of radium shows twelve distinctive lines, one of them 
in the ultraviolet region being particularly marked. Pure radium 
bromid colors the flame of a Bunsen burner carmine. 

Such small amounts of radium salts have been produced and thev 
are so expensive that the efforts of the chemist have been devoted to the 
means of obtaining them in a pure state rather than to a study of the 
various possible compounds and reactions of radium. 

The bromid is the most active salt of radium, and occurs in the form 
of small white crystals, which are very soluble in water. It is hygro¬ 
scopic, and exposed to the air will gradually absorb sufficient moisture 
to become liquefied. 

Radium chlorid has the same properties, but. is not so powerfullv 
radio-active. 

The sulphate and the carbonate are white powders and are insoluble 
in water. I he sulphate is preferable for almost every purpose except 
for the intravenous or subcutaneous injection of a radium solution. 

None of these radium salts are destroyed or dissipated even by a 
rad heat, although their radio-activity is sometimes temporarily reduced. 
Radium, therefore, is less interesting from a chemic than from a phys¬ 
ical standpoint. The complex phenomena known as radio-activity arc 
what make radium interesting and valuable. 

RADIO-ACTIVITY 

^Adio-actave substances were discovered in 1896, shortly after 
Rontgen s discovery of the x-ray in 1S95. Beequerel found that rays 
of a character somewhat similar to that of the x-ray w’ere given off by 
the metal uranium. 

Beequerel rays (named from their discoverer), or the rays from 
uranium, produce many of the effects of the x-ray. They affect a 
photographic plate, ionize gases, and this electrification is governed by 
tne same; laws as in the case of the x-ray. The Beequerel rays, how¬ 
e'er. are reneoted, refracted, and polarized in the same manner as light, 
1128 
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and must have ,■ 

of h ~ * ~ “« 

5S? »- & driS 

h «y ound ohxnen 

mum irsidue, and found that they differed very markedly in activity 
The inference was drawn that some substance of greater radio-activitv 
than that of uranium was present as an impurity. This substance 
which however, has not been completely isolated, is called polonium! 
trom .Poland, Madame Cunes native country. 

The further investigation of radio-activity was carried on bv the 
Cunes, the line of investigation consisting in separating a mass of radio¬ 
active substance into two portions by chemic processes and testing the 
activity of each portion. The portion more highly radio-active is 
subjected to further chemic analysis, until finally a very small residue 
of very highly radio-active substance is obtained. 

It was in this way that the discovery of radium was made. In its 
purest salts, the bromid, chlorid, and sulphate, its radio-activitv is 
from 1,800,000 to 2,000,000 times that of uranium. 

Metallic radium has been obtained by Mme. Curie and M. Dubieme 
through the distillation of an amalgam of mercury and radium pre¬ 
viously obtained by electrolysis. Its atomic weight is a fraction less 
than 220. 


Properties of Radio-active Substances.—They giveout a radiation 
and some of them give an emanation, which both have peculiar proper¬ 
ties. Taking radium as the radio-active substance of greatest import¬ 
ance, it is found that it generates heat in itself without anv apparent 
chemic combination, and them 1 are the only substances which are known 
to produce heat in this way without the application of any outside force. 
A specimen of radium, whether perfectly protected from the atmosphere 
or not,. constantly maintains a temperature 2° or 3° C. higher than 
that of its surroundings. This heat, of course, radiates from the radium 
in all directions, as it would from any other substance with a tem¬ 
perature higher than its surroundings. Its evolution is continuous and 
perfectly uniform, and is not accompanied by any perceptible loss of 
weight. _ Calculations have shown that the entire radiation of heat from 
the sun is the same that would occur from a sphere of the same size con¬ 
taining 1 gm. of radium per cubic meter (15 gr. per cubic yard). 
This radiation of heat, however, is not the most important part of the 
peculiar property known as radio-activitv. 

Radium constantly maintains a negative electric state, and radio¬ 
active substances arc the only ones which do become spontaneously 
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charged with electricity. It has tho property of charging substance* 
with negative electricity, l>oth those which are in contact, with it and 
those at a distance. It also has the property of ionizing air or other 
gases and liquids. 

The current of electricity generated by a surface of 2$ square centi¬ 
meters of barium chlorid containing a great deal of radium and of a 

thickness of .2 centimeter is about Tono^oJ.ooo.ooo ft *»pcre. This repre¬ 
sents an amount of electric energy equal to about i, i000 Watt. 

Radium could never serve any practical purpose as a source of heat 
or electricity, the quantities of both being so very small in comparison 
with its cost. 

The Radiation from Radium.—This consists of three distinct 
kinds of rays—the alpha, beta, and gamma rays—which have entirely 
different pnipertics. The diagram shows the way in which these differ¬ 
ent ravs are affected by the action of a magnet. The alpha rays are 
deviated to only a slight degree and away from the magnet. They are 
deflected in the same direction as the Canal Strahlen (Goldstein), or in the 
opposite direction from that in which cathode rays would be deviated. 

The beta rays are deviated in the same direction as that in which 
cathode rays would be deviated—t. e.. toward the magnet—and arc seen 
in the illustration to l>e brought around so as to impinge vertically upon 



the plane from which they start. Some of them are more deviablc 
than others and strike the plane nearer to the radium than others. 

The gamma rays are not deviated at all under the magnetic in¬ 
fluence. 

The radium in the illustration is supposed to be at the bottom of a 
deep eylindric hole in a heavy block of lead. Practically speaking, all 
the rays would emerge as a slightly divergent bundle of perfectly straight 
lines, but they arc subjected to a sort of analysis by the selective action 
of the magnet upon the different kinds of rays that, go to make up the 
whole radiation. The radium gives out this radiation in straight lines 
in every direction, but in the illustration the lead is supposed to be thick 
enough to absorb practically all the rays except those directed toward 
the opening. 

None of the alpha, beta, or gamma rays are subject to refraction or 
reflection. 

They all produce electric, chcmic, photographic, and physiologic 
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the particles that make up the beta rays. They travel i?a J 

{he rays™ a SCt, ° nd ’ bUt 8tiU at a 8low ™ tc M compart with 

. l h °y c . arry an e, ^ ctric charge as great as the negative charge carried 
h> the U ta rays. As a result of the great size of the alpha 8 particles 
compared with their velocity and their electric charge the alpha ravs ir e 
h 2\: t tl y dcv “ t f 1 . h >; a nuignet. They travel to a distance of only 
f. ut 3 :? or mches through the air from the radium from which 
the> radiate and they penetrate only the thinnest metallic screens Thrv 
are practically all absorbed by a sheet of aluminum or T $, mm 
(*** or 2 A* inch) thick, or by * mm. of glass, the thickness of the wall 

° f ii ie ^! 1U glaas tubes in which powerful specimens of radium are 
sold. They have great similarity to the canal ravs present behind the 
cathode of an x-ray tube. Chadwick, working in Rutherford’s labora- 
t°ry m the l mversity of Manchester, has shown that alpha ravs falling 
upon ordinary matter may produce gamma rays. Alpha ravs constitute 
the greater part (64 per cent.) of the radiation from radium. 

The beta rays consist of particles of matter calculated to be about 
ioW the size of a hydrogen atom, traveling at a velocity of 20.000 miles 
a second, carrying a charge of negative electricity, and being greatlv 
deviated by a magnet in the same direction as the cathode ravs in a 
( rookes tube. Some of the beta rays are more deviable than others in 
consequence of differences in their velocity. A piece of photographic- 
paper laid along a line below the word magnet in the illustration would 
be affected along a band starting from the lead receptacle and extend¬ 
ing outward for a considerable distance. The paths of the beta rays are 
bent by the action of a magnetic field of 2500 units, so that practically 
none of them ran reach a distance of more than 70 mm. from the radium, 
fhev are very penetrating, but suffer a certain amount of absorption 
in passing through solid substances or the air, and those that get through 
an* generally slowed. I hey produce a demonst rable effect at a distance 
of 1 or .4 meters or yards if not deflected by a magnet or absorbed by some 
solid screen. They constitute about 24 per cent, of the radiation from 
radium, d hey are very similar to the cathode particles in an x-rav tube 
whose impact gives rise to the Rdntgen ray. 

Only a small part of the lieta rays are of a highly penetrating char¬ 
acter and extend to a considerable distance through the air. They are 
arrested by thick sheets of metal. The distance at which thev are 
effective is influenced partly by the absorption they undergo in passing 
through the air and partly by the fact that the intensity varies inversely 
as the square of the distance from the point from which the radiation 
takes place. 

Absorption of Beta Rays by the Air. —There are hard and soft l>cta 
rays, and all gradations between these. Their absorption by air is at 
the rate of approximately 1 or 2 per cent, for each centimeter traversed. 

Measurement of the Velocity of Beta Rays.—Becqucrel’s original 
method places the radium in a narrow, deep lead receptacle with a linear 
orifice. Above Uus 2 at some distance, is a diaphragm with u iiuear orifice 
















at ■» right angle to the other. A magnetic field of si known strength cause* 
different parts of the sheaf of beta rays to deviate more or less as evi¬ 
denced by the action upon si photographic film placed beyond. The 
deviation indicates velocities of from 90,000 to 180,000 miles per second. 

The beta particles have various initial velocities, slower ones being 
the more absorbable. They all undergo a reduction in velocity in passing 
through matter. W. Wilson 1 finds, for instance, that beta rays which 
start from radium with a velocity of 2.85X10 ,u (i. c., 10,000*000,000) 
cm. per second are slowed to 2.55X10 w cm. per second by passing 
through 1.5 mm. of aluminum. 

The alpha and beta rays are those which are chiefly effective thera¬ 
peutically for surface work, and their properties, enumerated above, 
make it desirable that the radium should be directly in contact with the 
surface or only se para toil from it by the thinnest practicable covering. 

Origin of Beta and Gamma Rays.—The atom of a radio-active sub¬ 
stance consists of rings of negative electrons surrounded by a positive 
charge, hut in an unstable condition, akin to a velocity of rotation such 
that centrifugal force exceeds cohesion. According to Rutherford, 5 
there are two types of instability—the first leads to the expulsion of an 
alpha or positive particle, the second to the appearance of beta and 
gamma rays. A beta particle in escaping from the atom passes through 
the rings external to the one from which it springs, and at each ring it 
loses part of its energy in exciting one or several gamma rays. 

The Gamma Rays. These are not deflected by a magnet, but travel 
in straight divergent lines from the point from w hich they radiate. They 
are highly penetrating and are not entirely arrested by 2 or 3 cm. (about 
1 inch) of lead or glass. They do not consist of material particles, but 
are of the same nature as the x-ray, and are. therefore, supposed to be a 
form of motion. Their velocity is the same as that of light. They are 
less active physiologically than the other radium rays, it being a general 
truth in regard to radiations that the effect occurs only where they are 
absorbed. They form 10 per cent, of the radiation from radium. 

Some gumma rays are more penetrating than the most penetrating 
x-rays from a Crookes tube. Oudiii* says that he has seen a glass tube 
containing .75 gm. of pure radium bromid in Curie's possession bril¬ 
liantly illuminate a barium plntinocyanid screen through a thick sheet 
of lead. There are all degress of penetration in these gamma rays. 

Interesting Theories About Radium.—Frederick Soddv 4 considers 
the following as probably occurring in the evolution of the elements: 
Uranium changes into radium, radium into emanation and successive 
products, lead changes into silver, and these changes are spontaneous. 

Radio-activity and the Internal Structures of the Earth. An exami¬ 
nation of a great many rocks and minerals shows a greater amount of 
radium than would 1*; necessary to maintain the internal temperature 
of the earth if it contained that proportion all the way through. There 
cannot, therefore, be the same percentage of radium below a certain 
depth. I his isnprojtoK of Rutherford’s observation that the earth con¬ 
tains enough radium to account for its internal heat. Rutherford ex¬ 
amined many rocks and minerals (R. J. Strutt). 

‘ Soc., *4, 1910, p. 141. 

I if fkdram, 9. October, 1912. 337. 

* Ibid., Sept.. 1900. 

• Congrww of the British Association. 1906. 
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Fip. 774. —Simplest form of quanti¬ 
tative te*t of radio-activity. 


•i\ r< °? \ ^ rc ! m different Radio-active Substances._ 

alpha ravs; actinium m . vs; Polonium gives out oily 

uranium' gives out ..hi, * n pha ’ x ' t f' and probably gamma ravs- 
beta rayf ‘ dpha H,ltI beta rays; thorium gives out alpha and 

The Ionizing Effect of Radiation 
from Radio-active Substances.—The 

au’ ui^'hich radium is placed is ionized 
and becomes a conductor of electricity. 

This effect may be shown in two dif¬ 
ferent wavs: one. by charging an elec¬ 
troscope with static electricity and not¬ 
ing the fall of the divergent gold leaves 
as the electroscope becomes discharged; 
the other consists in measuring the 
electric current from a battery which 
will pass across an air space introduced 
in the circuit (Fig. 774). 

The first method is very convenient for testing a substance for 
radio-activity and may serve even as a quantitative indication. The 
other method is the one adopted for the very delicate tests by which the 
radio-activity of radium is measured. A suitable arrangement of an 
electroscope for use in testing radio-activity consists of a metal cylinder 
with two windows, covered by wire gauze to prevent currents of air. but 
allowing observation of the interior. Tne electroscope itself is formed 
of a metal rod which projects through the top of the cylinder, where it 
is surrounded by a non-conducting collar. Parallel with its lower por¬ 
tion there is a strip of gold leaf which is free to diverge from it. The 
arrangement for charging the electroscope is a bent rod projecting 
through another insulated opening in the top. and which is nor ma lly 
held apart from the electroscope by the action of a spring. 

A rod of amber or hard rubber is rubbed on silk or w ool and touched 
to the outer end of the charging rod, which is held in contact with the 
electroscope and then released. The gold leaf becomes widely diverg¬ 
ent, and under ordinary circumstances would remain so fora considerable 
length of time. The substance to be tested for radio-activity is placed in 
a tray, which is now T applied at the Ixittom of the cylinder. The air in 
the cylinder becomes a conductor in consequence of an ionizing influence 
if the substance is radio-active. The static charge is carried by the 
air from the electroscope to the metallic wall of the cylinder and the 
gold leaf falls into contact with the vertical rod of the electroscope. 
The time that this requires furnishes a certain measure of the radio¬ 
activity of the substance. A telescope with a micrometer eyepiece 
may be used to measure the exact rapidity at which the gold leaf falls. 

A screen of anv kind may be introduced above the radio-active sub¬ 
stance. either for the purpose of testing the effect of various screens 
upon the radio-activity of the same substance, or as a means of reducing 
the radio-activity of a standard substance or of the substance to be 
tested. 

Curie’s Electrometric Apparatus for Measuring Radio-activ¬ 
ity.—One polo of a storage-battery with a very* constant potential is 
connected with the earth. The other pole is connected with a hori¬ 
zontal metallic plate. Above this is a second horizontal plate, separate! 
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from it by a small air space. This upper plate is connected with the 
earth through an electrometer and a quartz electric balance. 

The action of the battery 
results in the lower horizontal 
plate being raised to a potential 
of a certain iiiiiiiIht of volts. 
The air between the two plates 
being a non-conductor, no cur¬ 
rent passes it* the upfier plnte, 
and consequently the elec¬ 
trometer connected with that 
shows no deviation. Now a 
radio-active substance is placed 
upon the lower horizontal plate 
and the air between the two 
plates becomes a conductor of 
electricity. A complete circuit 
is. therefore, established from 
one pole of the battery to the 
lower plate, through the air to 
the upper plate, and through 
the electrometer and the earth 
to the other pole of the battery. 
The strength of the current, as 
indicated by the electrometer, 
shows the degree to which the air has been ionized and the radio¬ 
activity of the substance which is being tested. 

For exceedingly weak currents the quartz electric balance is used to 
exactly counterbalance the electromotive force of the battery and to 
prevent the passage of any current through the electrometer. 

Electromotive force generated by the quartz electric balance is 
susceptible of very delicate adjustment. 

It is sometimes desirable to first establish a direct connection be¬ 
tween the upper plate and the earth, which is broken after the electric 
current has begun to How in a uniform manner. 

Standard specimens of different radio-activity are required for 
comparison, and different screens may be used, or the specimens of 
radium may be placed at a measured distance from the two plates 
instead of din;ctlv between them. 

The static electroscope is used chiefly to test various minerals for 
radio-activity. The apparatus in Fig. 775, made hy Waite and Bartlett 
Co., is designed to detect, a radio-activity of Tn ' e5 that of uranium. 
Vscd without a magnifying glass it shows a radio-activity of ,V- 

Current Electroscope of Zeleny.’—This is on the principle of a static 
electric pendulum. One terminal is charged to a potential of, say. 100 
volts. A swinging sheet of gold foil is attracted to it and, receiving a 
charge, is repelled, but as it is connected with an ionizing space it loses 
its charge and Is again attracted. The number of excursions per minute 
gives a measurement of the strength of the ionizing substance. 

lhe electrometric instrument is the one used for testing the activity 
of different specimens of radium ranging from 1000 to l.SOO.OOO radio¬ 
activity. 

1 Brochure published by Akadcmie, GMdbchaft, Leipzig. 1911. 
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Compared with a Stanlfcd^^tnen’—l,°5 .^ P ^ l ™ C " S of Radium 

sealed glass tula- of known sire and thickness of wait P 

1 he most reliable comparative measurement of radio-activities which 

hZh Cry xm yf^ u h y compensation. Two ionizing chandlers arc use, 1 
Jxith connected with the electroscope in such a way that the current tend* 
to pass through one and is opposed by the other ionizing chamber. 
Lqual ionization m both chambers is indicated by an absence of current 
through the electroscope. In one chamber a plate of uranium oxid is 
used as a constant source of ionization. The first part of the measure¬ 
ment consists in measuring the distance at which the standard speci¬ 
men of radium must be placed in order to exactly counterbalance the 
ionizing effect of the plate of uranium oxid. Then the same test is 
made with the radium under examination. The activities of the two 
specimens of radium 'are directly proportional to the square of the dis¬ 
tance at which they will produce the same effect. 

This measurement is based almost entirely upon the effect of gamma 
rays, and caution must be employed to detect tlie presence of mesothor- 
ium which might produce an equal strength of this radiation at a cheaper 
cost. This may be detected by dissolving the supposed radium salt in 
water and boiling for several hours to drive off all emanation. Exam¬ 
ined immediately afterward, the radiation from radium will be free from 
gamma rays, while that from mesothorium will contain them abundantly. 

A substance of very low radio-activity, like mineral waters, is tested 
by a comparison of its emanation with that from a standard solution 
containing, sav, 10 10 grammes of radium to the cubic centimeter. This 
solution is perfectly stable, especially if a small amount of hydrochloric 
acid is added. 

Radium Testing by Photographic Effect.—The author finds this ex¬ 
cellent for practical therapeutic work. 

The Tousey Unit of Power. This is the photographic effect upon 
kodak film by 1 candle-power incandescent electric light with a carbon 
filament, and with the usual brightness or whiteness. One Tousey 
meter second is the effect produced by such a light at a distance of 1 
meter from kodak film in one second. Kor actual measurement a portion 
of the film may be previously exposed to 1 Tousey meter second of in¬ 
candescent electric light, and'other portions are exposed to the specimen 
of radium, employing the conditions under which it is to be used. For 
example, one of the author’s radium instruments is a small glass tube, 
containing approximately 20 milligrams of radium with an approxi¬ 
mate activity of 2,000,000. This is placed close to the kodak film, 
sensitized surface up, but the film covered by two thicknesses of black 
I»aper. Different portions arc exposed to the radium for various nura- 

* Radium nommlmassc und dcren Vtxwendun# b»-i radiuuktivcu Mc^uugtui. 
brochure published by Akmlemic, (•eselbchaft. I.irpMR. 1911. 
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hen? of seconds, protecting every other part with heavy lead during each 
cxjjosure. The entire film is developed in M. Q. develo|»er of regular 
strength, for ten minutes, in complete darkness. The portion exposed 
to the radium for 5 seconds is as dense black as the portion exposed 
to 1 Touscv meter second of incandescent electric light. This specimen 
is of maximum power, and a contact application of the glass tube will 
produce a pronounced dermatitis after about five minutes, which natu¬ 
rally is about the time limit of its application until the period of cumu¬ 
lative effect, say two or three weeks, shall have elapsed. The same spec¬ 
imen of radium, tested in an aluminum treatment tube with walls \ 
mm. thick would require longer application to equal 1 Tousey meter- 
second, and could be applied for three times as long without producing an 
excessive reaction upon the skin; ami since the radiation is of greater 
average penetration there would be a greater deep effect from this longer 
filtered irradiation. Load screens arc often added to secure still greater 
average penetration by arresting the beta and transmitting only the 
gamma rays, and the safety limit and effectiveness of the application may 
be measured in the same way. 

A sheet of lead -j- mm. thick, and weighing an ounce to 12 square 
inches in addition to the glass tube and the aluminum treatment tube, 
increases the permissible time of exposure to IS times that for the glass 
tube alone, or 6 times that for the glass and aluminum tubes combined. 

Analysis of the Radiation from the Author’s Radium Applicator No. 4 
(20 milligrams, 2,000,000 Activity;.—The bare radium salt would give 
rays in the proportion of— 


Alpha.. 
Beta... 
Gamma 


90 per cent. 
9 per cent. 
1 per cent. 


100 per cent. 


Enclosed in a glass tube of 0.3 mm. wall thickness, about 2 mm. di¬ 
ameter, all the alpha rays are absorbed in the salt and the glass walls, 
also 50 per cent, of the beta rays and 1 per cent, of the gamma rays: this 
leaves a ratio of— 


Alpha.. 
Beta... 
Gamma 


0 per cent. 
82 per cent. 
IS per cent. 


100 per cent. 

and this new total is composed of only about 55 per cent, of the original 


total radiation. 

An additional .screen of aluminum, h nun. thick, cuts down the beta 
rays about 50 per cent, and the gamma ravs about 1 per cent., leaving 
the following ratio: 



0 per cent. 
70 per cent. 
30 per cent. 


100 per cent. 


lhe further addition of a lead screen, ’ min. thickness, changes the 


ratio to— 
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• 0 per e*nt. 

. 12 per cent. 

. 8S per cent. 

ltX) per cent. 

And 3 mm. of lead transmits practically nothin* hut gamma ravs 

Applied to other specimens of radium, t he object is first to measure the 
time of exposure required to produce 1 Tousey meter second effect urxm 
kodak film. The radio-activity of the specimen may be calculated from 
a comparison of the exposure it requires to produce the same effect ms the 
authors 20 milligrams of 2,000.000 radio-activity. The erythema dose 
and deep effect under different conditions as to filter may be calculated 
in the same way. 

Radium Measurement by Sabouraud and Noire Pastilles of Barium 
Platinocyanid.—Such a specimen of pure radium salt in a glass tube 
changes a pastille to Tint H in about five hours, whereas five minutes 
contact produces an extreme erythema dose. 

Electroscope and Ionization Chamber for Measuring Radio-activity. 
—The ionization chamber (H) of brass is about 11 cm. in diameter and Si 
cm. high. Through the top passes a thick amber spool insulating and 



Fig. i <0.—Electroscope and ionization chamber for measuring radio-activity (Michiels). 

supporting the electroscope t. The charging wire, shown separately, is 
passed through the hole in the amber spool and is withdrawn when the 
gold leaf is seen to diverge. Windows at opposite sides of the ionization 
chamber allow of observation through the microscope indicated by the 
dotted circle m. Screens of different materials ami thickness may be 
introduced through the slit E. The stem l of the electroscope is a brass 
rod 1 mm. thick and 3 cm. long, the gold leaf liaving the same dimensions. 

ORIGIN AND COST OF RADIUM 

Radium occurs in small quantities in many different minerals found 
in different parts of the world and also in the water of various mineral 
72 


Alpha 

Beta 

Gamma 




































springs. For practical purposes it is extracted from pitchblende. •< 
heavy black mineral, looking somewhat like anthracite coal, hut break¬ 
ing with a smooth fracture without jagged corners or edge*. One ri f t 
principal deposits of pitchblende is at Joachimsthal in Bohemia. This 
mincnil contains uranium oxid, which is extracted from it. The residue 
at a certain stage of this process contains the radium of the origiri'i 
mineral in quite a concentrated form, but still closely associated with 
a dozen or more other elements. 

The treatment of a ton of this residue requires 5 tons of variou 
chemicals and 50 tons of water. The product is about 1 gram f r, 
of pure radium bromid, with a radio-activity of 2,000.000 ~ ' 

From 500 tons of the ore (camotite, ete.)‘l gram of radium is obtain 
able, a concentration of 100,000,000 is therefore required '' un * 

Theprid'alwhidi this was sold in 1909 was *80,000, or 100.000 franc 
or £lo,o00. and the pnee has increased 50 per cent in 1914 ’ 

Smaller quantities are sold at a corresponding fraction of the nrice 
per gram. 1 

The best manufacturers prepare the less powerful f 

radium hromid by taking a certatn percentage of pure radium brnndd 
anil adding tlie necessary amount of barium bromid. The once U . 

brouiid 0ndUlg perccn,agP of lhat of ,he same quantity of pure radium 

2,0*0^!^ lIlST rjdiUm br0mW Wi ‘ h “ ° f 

One decigram of radium bromid of 1SO,000 activity (containing 
therefore. 10 per cent, of pure radium bromid) costs $1200 
One decigram of radium bromid of 20,000 activity costs Sl'^0 
One gram (15 gr.) of radium bromid of a radioactivity of only .50 
*’ Tn.k - ,lmes that of uranium) costs $6. 

The other radium compounds— e. g., the sulphate and the chlorid— 
a ^. P™P“w» In yarious strengths and sold at prices corresponding 
with the radio-activity of each specimen. 

VARIATIONS IN THE RADIO-ACTIVITY OF RADIUM 

The purest radium salt does not present, any marked radio-activitv 
on it is first extracted from the mineral containing it. The property 
f \ e op.-, m a short time if the radium salt is kept in a closed glass tube 
fou^L^-^ con *' l ' ner » an< ^ full activity is developed in three or 

«: ^PPOfwl that the development of radio-activity under these 

ns ances is due to the storing up of the emanation in the radium. 

He emanation, which is to be described in detail on a subsequent page, 
j,. 501 'apor which arises from radium. It cannot pass through 

EdL*- P* 88 * 8 on J- v vcr >* slow, y through a capillary tube. It renders 
radio-active any substance by which it Is absorbed. 

nih !r bdf '! h w enclosed in an air-tight container of metal, glass, or 

for years t ’ °.'. CIV< J y varnish preserves its radio-activity unchanged 
lor\ears at ordinary' temperatures. 

in the 1° 1 ^° air <locs rause any great loss of radio-activity 

sion a seeon !»« T Y^ich arc * n the solid state, but it does occa- 

enough oiobturo to Sli!,u t efi«r <1,, “ n 8111 “ h « rusco P ic “niinhsorba 
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Effect of Temperature Changes.—Mme Curie c . 
radium loses 10 per cent, of its activity if kept at a tomn<*r«t ' Irif . 

0. for an hour, hut that a temperature of -100° C. for onlv t ^ ’• 
produces no noticeable effect. If maintained at a red heat Vfr rn,m,l °? 
hours a radium salt loses 70 or SO per cent, of its activity rZ W!V ?* 1 
activity is regained gradually, and at the end of two months or^!’^ 
usually even greater than it was originally. ' J it is 

A red heat causes the emanation to almost completely 
from a specimen of radium, and with it the property of inducing 
activity.nother substances These may be at once completely SsToml 

lh l rad,Um l f a, V n wa . t€r f a ° d d ™»K it at a temperature * 
. li0 C :. lht ‘ * lIt - ma >’ then iavo «*» ful1 Property of emanation cans 
ing radio-activity in other substances even before it has fully regained 
its own radio-activity. * ® *- u 

Effect of Solution.— Dissolving a radium salt causes the liuuid 
to become radio-active, and this radio-activity is not all at once concen¬ 
trated again in the radium when the solution is evaporated. The more 
dilute the solution and the longer the radium remains in solution the 
greater amount of emanation is abstracted by the liquid and the* less 
radio-active the radium salt is found when dried. If the solution has 
been exposed to t he air for a number of days, much of the radio-activity 
of the solution is lost. After evaporation it is found that the dried salt 
is less radio-active than if the solution had been exposed to the air for 
a shorter time or had been kept in a scaled glass tube. It also takes a 
longer time for the radium salt to regain its original radio-activity. 

Radio-activity seems to be due to the storing up of the emanation. 
The emanation is not very readily yielded up to solids, liquids, or gases 
by radium in the solid state, so that in this state it accumulates up 
to a certain maximum, which is maintained. 

A solution of radium, on the other hand, very readily parts with its 
emanation, and, therefore, soon loses a large part of its radio-activity 
if exposed to the air. Such a solution re¬ 
gains its radio-activity if sealed up so that 
the emanation can no longer escape, but 
accumulates. 

The Emanation from Radium.—The 

salts of radium produce constantly and 
uniformly a gaseous substance, which has 
already been referred to as the probable 
cause of the radio-activity of these sub¬ 
stances and of the comm unicat ion of radio¬ 
activity to other suhtances. 

This gas is also radio-active itself. It 
accumulates in solid radium salts and 


A 


x 


B\ 


Fi*;. 777.—The dry radium !cdt 
limy alto Ixr used to jci-uorato cinm- 
__ nation. 

makes them highly radio-active. It is 

liberated, especially, from solutions of these salts unless the solutions 
are kept in sealed glass tubes, and it is rapidly liberated from the solid 
salts when these are kept at a red heat for about an hour. The first of 
these methods is the one which is used to obtain the emanation for prac¬ 
tical therapeutic or experimental puqx>ses. 

Fig. 777 shows an apparatus for securing the emanation. At least 
5 ing. of pure radium bromid dissolved in water is placed in a tube, /?. 
which is connected at one upturned end with an aspirating tube. There 
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«n:c*L rxm-nm'TT anp wmm «*TS 

w a plus of ahsorlam, o,.l»ni» ^ ; 

through Of radium- The „pp:,r:„„ , 

te ™.^n?l^roiKh X* thoiiirenten.. Bcingthua saturated 
dude* a water iwtt . cAUse evaporation of the radium soluti,,,, 

„-i,h moisture, the !•***%£ rirafdc aspirating syringe an.I ,„l. 

B. <\ mSud”*-!**' may be drawn full of air saturated with the emana- 

tion^ml preyed for,u« at any f hc preparation of radii,. 

active liquids. One or two rag. of pure radium sulphate, which is i„. 
soluble are placed in the open upturned end of the tube in the lower 
bottle of water. As fast as the radio-active solution is drawn off at the 
bottom of the lower bottle additional water enters from the upper l>ot- 
tle. The arrangement is such that no air can enter the lower bottle. 




Fig. 778.—A. Preparing rndio-artive water by nboorption of the emanation from radium: 
B. preparing radio-active water by immersing pitchblende. 


Nature of the Emanation.—Niton, or the emanation from radium, has 
an atomic weight, according to different authorities—Curie, Huther- 
ford, Debierne, and others—of from 176 to 235. The theory is that an 
atom of radium loses an atom of helium in order to produce an atom of 
emanation which, in its transformation, loses three more atoms of helium. 
Radium emanation is twenty times more absorbed by organic liquids 
like gasoline, alcohol, and benzene than by water. 

Helium is spontaneously produced by radium at the rate of between 
-0 to 200 (probably 15< I c.mm. a year per gram of radium. It is also 
produced by other substances which emit alpha ravs. 

... • V,,| T attain tliat helium is evolved from radium, and perhaps 

this us the cssent ihI part of t he emanation. Helium is a gas lighter than 
hydrogen; it occurs abundantly in the sun, hut onlv to a very 

" 11,0 , ' ar,, 1 l 1 ,f the twe lve characteristic lilies in the spectrum 

of nulium. five am also common to helium. 

about 0.5ft cm^f ° UWtu " io " in «t“ihhrium with I gran, of radium » 
diffeu-m''!'Vi i ^ greatly reduced by the addition 1,1 

k Contained in the Air N<*r the Earth-This 

earth and its ainoiini ir 1 ” 111 ! 1 ' 1 ’! ra ^ mm '. ant * thorium present in *!•' 

s J ' u °h tliat a cubic meter of the air contains on 

' lul2 > * 17 - 

U ' M lntt * h > Tnuw. Roy. Soc.. Canada. 4. 1910, 07. 
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amount of emanation which would lx- in equilibrium with flovm 
pm. of indium. This is equivalent to 80X10 '** curies. X 

Radium Contained in the Atlantic and Ionization of the Air Owr o, 
O'™- Mvhm. found ab.m. 1.1X10 ™lium “ ? 

sea-water. The air over the ocean receives an insignificant nuantitv 
of punm:i rays and of emanation, but, nevertheless, has been found t 
various observers to have about the same conductivity and nurnWr 
ions as the air over the earth. Eve* regards this anomaly as a M-rums 
objection to a purely radio-active theory for the nonnal ionization of H 
atmosphere. 

Only the purest radium, thorium, and actinium salts give out an 
effective amount of emanation. Polonium and uranium do not produce 
an emanation. 

Induced Radio-activity.—Any substance—solid, liquid, or g:iseous 
—exposed to the direct influence of radium salts becomes itself radio¬ 
active, though this property is retained for only a short time. The 
conditions under which this occurs make it seem that it must be an 
effect of the absorption of the emanation. 


The electric charge of the alpha rays emitted by 1 curie of emanation 
is about 90.S electrostatic units per second. 

A radio-active solution is not the same as a solution of radium (or a 
radiferous solution). The latter contains radium, which is constantly 
producing emanation, and in this way it either permanently maintains 
itself in a radio-active state or constantly induces radio-activity in 
other substances. A radio-active solution, on the other hand, may 
be simply a solution in which radio-activity has been induced by ab¬ 
sorption of the emanation from radium. Its radio-activity disappears 
with the diffusion of this emanation. Radio-active solutions are pre¬ 
pared for immediate use. Radiferous substances—oil, glycerin, oint¬ 
ment, and medicines—on the other hand, umy be kept for use at anv 
time. 


The strength of a radiferous substance is conveniently stated in 
terms of the number of micrograms of pure radium bromid contained 
in each gram of the substance. A mierogram is one-millionth of a gram, 
or r<foo milligram. 

As will be seen later, there is reason to believe that the beneficial 
activity of certain medicines is enhanced by the addition of radium. 

Other Electric Phenomena Connected with Radium.—More 
than once it has happened to Mme. Curie and others that radium 
that- has lieen long kept in a sealed glass tulx* has developed a jMiwerful 
static charge. On breaking open such a tube a discharge has occurred 
like that of a tiny Leyden jar and the precious particles of radium have 
been scattered over the floor. A slight electric shock is sometimes felt 
in the fingers under these circumstances. 

Robert Abbe in such a case employed an ingenious device for locat¬ 
ing the particles upon the carpet. He spread a sheet of sensitized 
paper over the floor ami dcvcloj>ed it after the proper time. The 
paper showed a chart of the position of the different particles of 
radium. 

Mercanton,® in order to open a tube containing radium without 
danger of explosion, wrapped around it a platinum wire heated by 


1 l a- Kmliutn, Feb., 1011, |>. IM. 

1 Phy». ZciUchnft, No. II, 190& 
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I H-tricii v A t inv invisible opening was made in t lie tube, as evidenced 
f t | ie mdio-activity induced in a neighboring piece of metal by the 
escaping emanation.* A control experiment showed that the emanation 
does not escape in perceptible quantities from an unbroken glass tul>e. 
Then- was no protrusion of the glass at the point where a hole was fused 
in it. and the experimenter believed that in this particular case, at all 
events, there was a partial vacuum instead of an increased pressure 
inside the tube. 

Absorption of Radium Rays.— l he rays pass through a vacuum in 
very much the same way as through the air. 

The alpha rays are practically all absorbed by 7 or even 3.5 cm. of air. 

The radiation given out by a specimen of radium enclosed in a small 
glass tube produces an ionizing effect (in the apparatus for measuring 
radio-activity) which between 10 and 100 cm. varies inversely as the 
square of the distance. 

Thus, in one of Mine. Curie’s experiments, the current of saturation 
at 10, 30, 50, 60, and 100 cm. was 127, 174, 6.9, 4.7, and 1.65. A sheet 
of aluminum 0.01 mm. thick, placed almost in contact with a thin layer 
of thorium, transmits 38 per cent, of the original radiation. If radium 
is used, about 30 per cent. is transmitted, and from polonium or uranium, 

only 20 per cent. , .. 

The highly penetrating ravs from radium become practically non¬ 
absorbable after passing through several centimeters of solid substance. 
The alpha ravs, on the contrary, appear to be rendered more absorbable 
after passage through even a thin metallic screen, just as if they con¬ 
sisted of solid particles which lost some of their momentum. 

Absorption of Gamma Rays by Gases and Light and Heavy Sub¬ 
stances.—G. Chadwick, 1 experimenting with radium rays which have 
passed through 3 mm. of lead (allowing only gamma rays to pass), finds 
that liquid air, liquid hydrogen, and liquid carbonic acid gas absorb 
aliout 5 per cent, of the gamma rays per centimeter of the liquid traversed. 
Water, aluminum, wood, and other light substances absorb from 4, 
to 5| per cent, and lead about 9 per cent, of these rays per centimeter. 

Comparison Between the Absorbability of Beta and Gamma Rays. 
Half the beta rays are absorbed by ] mm. and 90 per cent, by 4 cm. of 
lead, and with increasing thicknesses of lead these beta rays have a H,n 
the same power as the gamma rays. The gamma rays show a 50 per n * 
absorption by 12 nun. of lead, and from there on such a low rate of a >- 
sorption that some may be demonstrated to pass through even - J * rn * 
of lead. , 

Generally speaking, harder gamma ravs emerge than enter a me a 
with very high specific gravity, and softer with inctals of very low 1 
gravity. . . . 

Polonium rays undergo a transformation in passing through alu¬ 
minum which makes them less |>enctmting. M. ('uric found tha a 
screen of aluminum, 0.01 nun., and then one of brass, 0.005 nun., thicx, 
traa^mitted 2\ times as much of the radiation as when the same screens 
were used in the other order, brass and then aluminum. 

Secondary Rays from Radium. These are similar to those pro¬ 
duced by the x-rays and cathode rays from a Crookes tube. Load, 
in particular, gives out these secondary rays in a manner corresponding 
to the fluorescence of other substances under ordinary light. I h» 

' Lc Kaflium. 9, May, 1912, 200. 
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the conclusion that they are simply diffused primary gamma rnvs Thev 
may lx> compared, therefore, to the rays of white light which passYn every 
direction from the further side of a sheet of paper held up before a light 

Secondary’ gamma rays produced by beta rays have been demon¬ 
strated especially bv J. A. Gray. 5 

Delta Rays.—These are produced by any source of alpha rays, and 
are, at least in part, secondary radiations caused bv the bombardment of 
the substance itself by the alpha particles. ThcV are slowlv traveling 
electrons. 

Luminous Effects of Radium Rays.—Many substances are fluor¬ 
escent under the influence of these rays and become visibly luminous in 
the dark as long as they arc held very near the radium. Salts of barium 
are markedly fluorescent. All but the purest and most expensive 
radium salts contain a large admixture of barium salts and hence are 
luminous in the dark. Pure radium bromid is scarcely visible in the 
dark. A diamond held near a specimen of radium usually becomes 
luminous, and this property sometimes distinguishes the gem from 
imitations. Deviation of the beta rays by a magnetic field enables 
one to obtain distinct radiumgraphs by the gamma rays alone, the 
object being beyond the carrying distance of the alpha rays. A longer 
time, of course, is required. 

A part of the disturbing beta rays is absorbed by zinc sulphid, and 
clearer pictures may be obtained by mixing the radium salt with a 
certain percentage of this substance. 

Radiumgraphs of small animals do not show the bones, since the 
bones and flesh are about equally resistant to the penetrating rays. 

Influence of the Thickness of the Layer of Radium.—The amount 
of radiation is greater from a moderately ihick layer of a radium salt 
than from a very thin one. The alpha rays practically all radiate from 
the surface. Those from the deeper layers are mostly absorlied by the 
superficial layers. The beta rays penetrate more abundantly from the 
deeper layers and it is owing to them that a thick layer of radium is 
somewhat more effective than a very thin one. A layer of radium 
0.1 mm. thick gives out only about one-quarter as much radiation as a 
layer 2 mm. thick. The percentage of beta rays is almost twice as great 
in t he latter case. 


• Phil. Man., 20. 1910. 

* Prop. Hoy. Society, 85, Hill, l.H. 
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Radium Ravs Lessen the Resistance of Selenium Cell. Thi> effect 
i? produced more slowly than by ordinary light or by the i-my. 


CHEMIC EFFECTS OF RADIUM RAYS 

Rarium platinocyanid is gradually changed from its original applo- 
preen color to a brownish yellow, and this is accompanied by a lessened 
degree of fluorescence, just as in the case of exposure to the x-ray. The 
Sabouraud anti Xoir£ pastils for the dosage of the x-ray are slowly 
discolored by radium rays. A similar effect is produced upon the test 
objects in the Holzknecht chromoradiometer, and these are of practical 
use in standardizing the therapeutic dosage of radium radiation. 

The impact of radium rays causes a number of chemie changes 
which ordinarily require some outside influence, such as a high tempera¬ 
ture. Water is decomposed into oxygen and hydrogen. Ozone is 
produced from the oxygen of the air. Oxygen and hydrogen or oxygen 
and nitrogen enter into combination. The alpha rays are much more 
absorbable and arc also much more active chemically than the beta and 
gamma rays. But in most experiments the alpha rays are arrested hy 
the walls of the container. The effect is like the catalysis, by which we 
used to believe that a substance exerted a chemic action by its mere 
presence without undergoing any modification itself. 

The penetrating rays of radium cause decomposition of sodium iodid, 
and Kailan has found 1 that a solution of such a substance in water which 
contains the ordinary amount of oxygen absorbed from the air is much 
more rapidly decomposed than when the water has been boiled to free 
it from oxygen. 

Radium decomposes lecithin and fatty acids, and its effect upon the 
embryonic colls and upon leukocytes and upon tumor cells, all of which 
are rich in lecithin, is partly at least due to the decomposition of this sub¬ 
stance.* 

The emanation from radivm decomposes uric acid and other purins, 
and produces much more soluble substances. Mesemitsky* finds that 
.029 gram of sodium monourate is completely decomposed in twelve 
days by 50 inillicuries of emanation. 

The glass tube in which a specimen of radium is kept for a long time 
becomes somewhat browned by a molecular change. 

The Spinthariscope.—Crookes has devised a little instrument, con¬ 
sisting of a closed metal cylinder with a barium platinocyanid screen 
inside at one end and a magnifying lens at the other end. A small 
particle of radium is placed at the back of a metal disk fastened a short 
distance in front of the fluorescent screen. Rat's from the radium 
cause brilliant fluorescence in the screen. This light is seen to consist 
of thousands of scintillating sparks, showing the impact of successive 

alpha and beta particles upon the different, crvstalline particles of the 
screen. 

1* luorescent substances exposed to the emanation from radium 
become luminous. Solutions of radium-bearing salts are luminous. 


•Stub AkjuJ. Win*. Wcin., 1-20, 1911. 

1 W-w-miL-kv. Housnky, Vratch ix, 423. Nov. 20. 1910. 
U- Radium, 9. 4, April. 1912. 145. 
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radiographic effect of radium RAYS 
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radiographs, such as one of a coin and a key inside'of a leather im!^" 
Radiumgraphs are less sharply defined than pictures hv means of m 
x-ray tube and take a very much longer time. A fairly good radium 
graph of a metallic object at a distance of 10 cm. may be obtained in f„ U r 
hours with six sealed glass tubes of phosphorescent zinc sulphid n 1 
barium and radium chlorid, activity 1000. The plate in this experi¬ 
ment is enclosed in five thicknesses of black paper. Specimens of greater 
radio-activity produce radiumgraphs in a somewhat shorter time—one 
hour at a distance of 20 cm. or one day at a distance of 1 meter. A pure 
radium salt of 2,000,000 activity and 20 mg. produces a good radiogram 
in one or two seconds when in contact with the black paper enclosing 
the film. 

All the rays from radium affect a photographic film , and this effect 
may be used as a measure of the activity of the substance. Two speci¬ 
mens, examined under the same conditions as to distribution over the 
surface of the applicator, as to the nature and thickness of the material 
separating the radium from the photographic film and jus to distance, 
should produce the same photographic effect in the same length of time 
if they are of the same strength; and if two specimens tested under the 
same conditions take a different length of time to reproduce an equal 
photographic effect, we may know that their radio-activities vary in¬ 
versely as the times required. 

The beta rays, like ordinary cathode lays, give rise to abundant 
secondary raj's in passing through a solid substance, and these are widely 
diffused. This is the cause of the lack of distinctness in radiumgraphs. 

The salts of radium themselves lose somewhat of their pure white¬ 
ness in the course of time, this probably being due to an effect upon the 
traces of sodium present as an impurity. 


THE THEORY OK RADIO ACTIVITY 


The radium atom uniformly generates energy in some way which we 
can only guess at, and this energy is manifested in two ways—one. 
bv radiation of rays, both charged and uncharged with electricity; and 
second, by conduction, t. e., gradual transmission to surrounding 
bodies in a gaseous or liquid medium by the production of an emanation 
and induced radio-activity. 

Alpha rays are charged with positive electricity. 

Beta rays arc cathode or negative particles freed from the radium bj 
the loss of the positively charged alpha particles. _ 

The beta rays give origin by their friction with the radium atoms 
to gamma rays, which arc similar to the most penetrating kind ot r-rays. 

The portion of a radium atom which remains after the emission 
of the alpha and beta particles is transformed into the gas known as 
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(radium /l), which causes induced radio-activity and is transformed 
into radium It. Successive transformations finally result in radium I- 
which is the same as polonium, ami a final stage results in the production 
of lead. Thorium undergoes similar transformations, the final stage of 
which is bismuth. 


PHYSIOLOGIC EFFECTS OF RADIUM 


The radiation from a sealed glass tube containing 0.2 gram of radium 
of 800,000 activity carried in the pocket of a flannel shirt for six hours 
produced an ulcer without any pain and which took over a month to heal. 
This had been preceded by an erythema which developed after a fifteen- 
day period of incubation.’ This accident was a personal experience of 
Becquerel. An accident of the same nature occurred to Mnie. Curie; 
and M. Curie, Dr. Oudin, and M. Giesel have made experiments upon 
themselves and upon animals. 

Ten hours' contact with radium of .5000 activity in a gutta-percha 
sac caused an erythema, followed in twenty days by ulceration taking 
four months to heal. 

Two hours’ contact with 0.3 gram of pure radium bromid, contained 
in thin celluloid, caused erythema and dermatitis with a raw weeping 
surface like that following a bum. Complete healing took three months 
and left a smooth cicatrix like that from a bum. 

Plate 15 shows the result of an experiment upon my own forearm 
with my radium applicator No. 4. a sealed glass tube containing about 
20 mg. of radium of an activity of about 2,000,000. One minute pro¬ 
duced no visible effect; two. three, four, and five minutes produced 
a more and more pronounced redness and itchine with some dcsnnnmn- 



to the radiation and sometimes causes dermatitis of the fingers like that 

irom whtrn r-n*_ n 
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to accidental ulceration, and lie believes that it will be the method 
adopted in the future. 

, * issarcfT s classification of the degrees of radiodermatitis from ap¬ 
plications of radium is quoted bv Besson as follows: 

First Degree. —There is a period of incubation lasting two or three 
weeks. Then the hairs become brittle and fall out. The skin is left 
perfectly smooth and may lie slightly pigmented. The hair begins to 
grow again in two months and the skin regains its normal appearance. 

Second Degree .—This is characterized by an erythema, pink at first, 
but later of a darker red. The tissues are infiltrated and there is some 
desquamation, but no ulceration. The epidermis is left a little thin 
and shiny, and this sometimes remains for a long time. 

Third Degree. —There is an intense dark red erythema. The skin is 
thickened, and blisters form which exude scrum and afterward pus. 
Some ulceration ensues which is sometimes quite painful. The hair- 
follicles are completely destroyed and the cicatrix is permanently pig¬ 
mented. 

Fourth Degree. —There is complete destruction of the skin with pain, 
which is often very severe and may radiate to a distance. A brown 
slough forms and there is a thick discharge. The slough does not 
separate easily and the ulcer is a deep one, which is very tedious in 
healing. The cicatrix has nodular borders and it is depressed and pig¬ 
mented. 

There is usually a period of incubation of from eight to twenty-one 
days after the application of radium. The more sensitive the skin the 
more susceptible it is to radium, and diseased areas react much more 
than the sound skin. 


EFFECT ON MICRO ORGANISMS 

The bactericidal effect is probably due to the alpha rays alone. 
It has been shown to act upon cultures in I'itro by Pfeiffer and Freid- 
berger (typhoid fever and cholera); by Hoffmann (staphylococcus 
and anthrax). Caspari has shown its efficiency upon tubercle bacilli 
introduced into the anterior chamber of the eye and upon diphtheria 
bacilli introduced into the muscles. Injections of radio-active solutions 
prevented the infection of the animal by these inoculations. 

The alpha rays have so little penetration that it may easily happen 
that only the bacteria in the superficial layers of the culture are de¬ 
stroyed, and that the deeper layers of a culture in a test-tube are not 
affected by the radiation from rudium. 

Infill rating the culture with the emanation from radium would in¬ 
duce the liberation of alpha rays, as well as others in the substance 
itself, ami should destroy bacteria throughout the culture. 

Werner has shown that in cases of radiodermatitis the affected tis¬ 
sues are not susceptible to bacterial inoculation, and this may be due to 
induced radio-activity in the tissues. 

Braunstein fintls that bacteria cannot develop in air laden with 

radium emanation. , , . .... , . , 

(loldberg finds that typhoid, anthrax, and colon bacilli are destroyed 

by the gaseous emanation. . . 

Dorn, Bauman, Valentiner, Kalman, and a number of others have 
found that radium rays and radium emanation are bactericidal. 
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The minimum exposure to radium cmanntion rwi.lnwl , „ 

*° ki " C “ UUreS " f Buc '"'“ |,rudi « i "™' bS£t£dS 

some attenuating effect. They have an i? h ' URh tho >’. do ha ™ 
blood-vessels. Ultraviolet rays have verv much li ' f?ue ^ <*>efly the 
bacilli.* * ° much morc effect on the 

Among the earliest observations are those nf 
verified by Danvsz.* A culture of Micrococcus and Cas P ;,ri . 

agar was not affected in one experiment bv ,. V ,J I° dlg l° su f u P on agar- 
tom a distance of 1 cm. and throi“h a hee^d' 7 U> thp radi ^n 
thick. The same radium salt, activity * J °f a,um, l' u ® 0.10 mm. 


irom two to iour nours. Cultures of snthrov u , * .^onraci tor 

the same way (Uanysx). The latter auS^dfc^^ dre,r< ’>^ » 
radio-activity mil need in the culture bv Hi.- ™„v 'l* IC ? ,lml ,hc 
ae well as the direct radium rays were oS^b.X fr '"" th< ’ radil ™ 
The beneficial effec t from radiumIS “ " s **!*• 
c. g., those observed by Tizzunj and It!,!.,.;, on * XI1 _ c.'-terr. I diseases— 
not be attributed to a direct bacteri eidaFofr '/ 'i ln hydrophobia ean- 
the patient would be Srovt^ bv in beCaU!ie th <* tissues of 

enouyh to armst the development of bait^'TlS ^ P °' V ‘‘ rful 

the .L™£ b£tudiX *? d of 

from his researches: First, radium r ‘, v L . , ° 4 P nn £ , P aI results follow 
cases, and in others modify them with 7 d< j str .°- v bacteria in certain 
favorable to immunization - second rl ° r devo ^°P ,n ?te them properties 
by these ravs are capS c of Si tj f U . c -V\ s w * ich are destroyed 
scarcely observed in ordinary autolyric"prlTc"^ “bstances which are 

rp, . . effect on plants 

and chestn^7ud^re'hasten*!? ; co “jf lt . ,ons of the experiment. Lilac 
radium or radium envtn Vtioii v ' C,r , develo P ment *>y exposure to 

ceptible effect occur- .'".i ui November or December, but no per- 

proportion tetlu- pcletraldl^v K? rminati o« of different grains in 
ch emu^eompositiou^ l t> of thoir outcr layer and not to their 

tent in seeds and plants^™ *“crease the growth and ehlorophyl con- 

. Sulphate of radium^O Z* ° N TOXINS 

L a y s * n contact with (VTfr ,. l< i r °> Kra,ns P° r 20 c,f " ^ niore than thirty 
i et ^ au * s antitoxin was nn iT^ 8 "eerotulHMmlin reduces its activity, 
bacilli were only slightly aUenmftcd diphlhoria t<adn and loch’s 
1 Zfit>^-V..:/. # 
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of bfatfc. ' " ,nn ‘ ° StmyS mf,Woria * lhe *« , V® of insect*, and the 

and Braunstein, have thoir nl-’ti^t v ie%vl.-iTiV' n ' arrc J rc . ,in K *° Bor ^ f ' 11 
to Richet, lactic fermentation is & “creaaed, but. according 

The venom of snakes (cobra and viper) is destroyed hv the *• 
or the emanation from radium That ♦ i, u i » * , rad,atlon 

common ton,! is not desSoJ^.i 1 ° f th ° Und "bn»*** and the 

Emanations of radium do not affect the saseous re*ni™t„«. 
ehang^. the oxygen in the arterial and venous blood remain nomTaf 
The blood-pressure is lowered by a vasomotor effect. 2 ‘ 

res^llfThi 11 ?* " Urb ! UlV0 , (hwl ^ter exposure to radium show con- 
Sa "es f h P C ° rd Und lts mt ‘ mbrai »es with submeningeal hem- 

One effect upon the eye is an atrophic retinitis without chance in 
the cornea or the other ocular media. 

There are different degrees of susceptibility. The same application 
which causes ulceration in a guinea-pig will only stimulate the growth 
of hair in a rabbit. 6 

Danysz found that moderate applications in the case of a mouse 
produced erythema, with loss of hair and a discharging surface but no 
general disturbance. 

Exposure to radium of very great activity caused convulsions, paral¬ 
ysis, and death in about ten days without surface lesions. The fatal 
effects are produced by the gamma rays and by the most penetrating 
part of the beta rays. This effect is analogous to that of the x-rav. 

The central nervous system in the smallest animals is covered by only 
thin and almost transparent bones and soft tissues, through which 
radium rays may act. 

In the human being, on the contrary, these vital organs are protected 
by tissues, through which practically none of the physiologically active 
rays of radium can penetrate. None of the resulting nervous symp¬ 
toms occur in man from radium applications, although they are not so 
very unusual from exposure to the radiation from an x-ray tube. 

Young animals are much more susceptible to the fatal effect of 
radium applications. 

Heinecke has found the wall of the intestines in small animals de¬ 
stroyed through the intact abdominal wall. The lymphatic glands, 
the spleen, and the thymus gland atrophy after exposures which do 
not injure the skin. Heinecke ami Selden find that radium has an 
effect like the x-ray in producing sterility in men and women as well as in 
animals. 

Ten or fifteen minutes’ application of very active radium is followed 
by developmentof an acute erythema in twenty-four or forty-eight hours. 

No experiments have yet been made with the alpha or beta ravs sepa¬ 
rately to ascertain their physiologic effect, but a screen of sheet lead has 
been vised in applying only the gamma rays. Such a therapeutic appli¬ 
cation may take a numl>cr of days. 

Pigmentation frtrm Uadi urn /{adwtion. —One milligram of radium 
bromid applied for two to six hours to the sliaved skin of a rabbit's 

• i'hi-iiiix, C. K. Soe Biol.. Ivii, n, 300, Feb. 2.1, 190.1. 

_ i J^vsy mui Pleach. B«rliu. klm. Wucli-, April 3, Kill. 
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oar produces an area of dccolori*a .on surrounded hy a pigment,,I *on, ; 
Tl,«* pigment is deposited in the depths of the epithelial layer and it is 
not deposited when an albino rabbit is used for this experiment 

effect of radium upon the eye 

It causes a sensation of light in the eye, which may be flue to fluo¬ 
rescence of some of the ocular media. It has been used in mild applica¬ 
tions for trachoma and other lesions. The re port <*<1 cure of hydro¬ 
phobia in rabbits by the application of radium to the eye 5 is very' curious 
Lid is important enough to be described at length. 

According to these authors, hydrophobia virus, which has been 
exposed to radium emanation for from four to thirty-six hours, changes 
to a powerful antitoxin. A drop of this injected into a rabbit's eye 
renders the animal immune to subdural inoculation with active hydro¬ 
phobia virus. Rabbits already inoculated with hydrophobia.' and 
presenting a rise of temperature and weakness of the posterior extremi¬ 
ties. were cured, while tout ml animals, which were not treated, got 
worse and died. 

These eases were treated by the application of radium of 100,000 
activity over the brain and spinal cord. The exposures were for six to 
twelve hours the first day, five to twelve hours the second dav, and four 
hours on each of the six following days. 

Birch-IIirschfcld 3 has left 20 mg. of radium bromicl in a mica en¬ 
velope upon the closed eyelid of a rabbit for two to six hours. Only 
the beta and gamma rays could penetrate to the eye itself. There was 
a period of incubation lasting seven to sixteen days, followed by con¬ 
junctivitis, iritis, and superficial or interstitial keratitis (inflammation 
of the cornea). There was inflammation of the eyelid with loss of hair 
and ulceration. There was often atrophy of the optic nerve. The 
walls of the blood-vessels were but slightly affected. The retina was 
decidedly affected and in the same way as by the x-ray, not as by the 
ultraviolet ray. The lesion was a degenerative one, chiefly of the 
ganc ionic cells, lhe optic nerve atrophv was secondary to this, 
there was no mflammatoiy change in the retina or optic nerve. 

Rno^in V troubles with the eyes have been noted after studying 
° f mdlum for too long a time. The eveball should be 'pro- 

theSetibh?ScS^ut?i. le<ld ‘ gla8S ShieWs WhCD m<lium Ls a W* Ued t0 

bv tho A-wf ? 111 1 ha u m ” de experiments upon the absorption of radium 
radiation mn , tissues. The normal skin arrests two-thirds of the 
the enide-into* °! lu LS absorbed by the derma and very little by 

such as liinna an< 110 subcutaneous fat. Abnormal tissues in general, 
sorb Vrom P in breast, an d fibromyoma of the uterus, ab- 

This rn-iv v,.r,. ° ^ 0011 more than adjacent healthy tissues, 

of the riv-i Probably be the cause of an apparently selective action 
Quite absorbaE? nior >,d . \ ,S8ue8 * The Rro«ror part of the rays being 
required i >l ,s PCcuil arrangement of metal or other screens is 

I uce an effect upon the deep tissues without undue 

* U Experimental Physiolory, 111,361, 1910. 

* An-hiv! fOnSSS^W' Medic*, July, 1905, SIS. 

15, lt> 05 . Uphtlmlmolojpc, vol. Iix. pp. 287-300; reviewed iu Le Hiutium. Sept. 

llrutiteh. Med. Woch., March 29, 1906, p. 400. 
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cxporunonte, including 13 mim^S m P- Wichroann*. 

usual statement that then? is a pri m X? " 3 ' '*? n ? 1 confirm thc 
the blood-vessels. * ar ^ effcct u P f »» the inner walls of 

n>|x>rtcd by Werner between* "he'effM-t'f' 0 ' 1 ,h ? s ‘ i "’ il “ ri| y previously 
leeithin ami that from exposure to th ,1'"' lntrfl<1 rrmal injertions of 
conclusion may la- .Iraw. fmm his o' '‘" n ’ 1 « the x-ray. The 

jeetions will cause ate^ia ,Sd ole^?—' 8 * while these in. 
radiation, we ,1„ not X ho pmc&Hf 5*J hrt . f ™', ,he 
generated in the tissues by the ra&iom f chcn,,c produc,H 

EFFECT UPON ANIMALS DU*™ THI^STAOE OF DEVELOPMENT AND 

sa sac- 

dOTred or nnir^eDed, according 

PATHOLOGIC EFFECTS OF RADIUM 

The changes in the skin appear to be analogous to those resulting 
from the r-ray; they require a longer application, but are more intense. 

Slow degenerative changes take place in the cellular elements of 
the skin, especially the cells of the epidermis, and, to a less extent, the 
cells in the glands, blood-vessels, and muscles. Connective tissue is not 
so susceptible. 

There is a secondary congestion and extravasation of serum and 
leukocytes. The lesions in the blood-vessels are chiefly responsible for 
the very slow healing when ulceration occurs. 

THERAPEUTIC USES OF RADIUM 

1. The mildest applications modify the nutrition of the tissues and 
stimulate the growth of hair and the activity of the glandular elements. 
They may be useful in cases of atrophy, atony, or ulcers of the skin, and 
in ophthalmologic and gynecologic cases. 

2. A more or less destructive effect may be produced upon such 
affections as epithelioma, lupus, nevus (birth-mark), verruca (wart), 
keloid, and a variety of other localized conditions. 

Administered internally, solutions of radium modify morbid condi¬ 
tions of the gastro-intestinal canal and other viscera and produce a 
systemic effect. The latter may act as an adjunct to other medication. 

Inhalations of air laden with the emanation from radium have 
been used for an effect upon tubercular processes in the lungs and 
air-passages. 

APPARATUS for therapeutic use of radium 

Then* are two forms of apparatus for applying the radiation from 
radium In one the radium is placed in a shallow cavity and covered 
liv I verv thin screen of gutta-percha, aluminum, celluloid, or mica 
In the other the radium is mixed with a suitable waterproof varnish and 
• Munch, Mi'll. Woch., Jun«* 27. UHVi. 
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fixed upon the surface of the instrument. The latter method ha* many 
advantages. 

Danne’s varnish transmits GO per cent, of the radiation, while the 
thinnest kind of a screen transmits only 10 jht cent, of the radiation, 
and even this does not include the alpha rays. 

Radium Applicator with a Screen.—Fig. 779 shows the usual type 
of apparatus. The shallow cavity is either 5, 10, or 15 mm. in diameter, 



Fig. 779.—Radium applicators: .A, A'-radium ceil covered by mica; R, radium applicator 

to fit on a rod. 


and is said to be filled with either 0.01, 0.05, or 0.1 pram of radium. 
The activity of the latter may be from 50,000 to 1,800.000, the cost of 
the instrument and radium varying accordingly from $25 to $8000. 

The higher activities require only a few minutes’ application, during 
which the patient may hold the instrument in position. The radium is 
usually held in contact with the surface to he treated, separated only by 
the thin screen of the apparatus. As it is difficult to thoroughly dis¬ 
infect this after use, a better plan is to stretch the thinnest kind of rub¬ 
ber. not nearly the thickness of papier, over the entire instrument. This 
rubber may be renewed each time 

The lower activities require long applications and the instrument had 
better be secured in position by adhesive plaster. 



Fig. 760.—Hinged radium applicator. 

Apparatus with Radium Secured by Varnish. One type of 
instrument is shown in Fig. 779t The surface of a metal disk is from 
10 to 25 mm. in diameter, and is coated with varnish containing from 
0.01 to 0.06 gm. of radium of from 50.000 to 1.800,000 activity. The 
instrument and the radium cost from S25 to $5000. A little tube a the 
back of the disk serves to receive a rod acting as a handle or a cord . v 
which the disk may be bound in position. The radium -coated surface 
is usually placed directly in contact with the part to be treated. It 
may be disinfected after use by washing in i cater, or 1 per cent, solution 
of potassium permanganate; or hydrogen jn'rorid. or 1 per cent, sodium 
bisulphite or glycerin, or 1 per cent, mercury bichlond. Exposure to 
formaldehyd fumes is an excellent method. Boiling in water tor a ten 
minutes doe? no harm, but alcohol and ether are to bo avoided. 

An ulcerated surface, whether malignant or not. had better be cov¬ 
ered with aluminum foil, or v5tt nun. thick. This protects the in¬ 
strument from contamination and arrests only nn insignificant part of 
the radiation. ,. 

Other instruments are like those shown in Fig- 780, where the radium 
is varnished upon a thin piece of inctal attached to a long stern with a 
joint, by means of which it may be adjusted in any position. I his may 
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be applied not only upon the surface of the lx»dy hut tdao to many of 
the mtieous membranes. 

Others are metal cylinders coated with radium-varnish. These may 
be straight, curved, flexible, or jointed, for application to the eye, ear, 
nose, throat, urethra, or uterus. 

Narrow strips of celluloid varnished with radium may lx* introduced 
into punctured wounds made in the subtancc of a malignant tumor. 

Radium-coated celluloid in flat surfaces or as 
bougies (Fig. 7S1) are chiefly employed by the 
author. 

Radium-coated Cloth.—This is fastened upon 
the surface to be treated in cases requiring a long 
application. It contains 0.02 gm. of radium per 
square centimeter and of a radio-activity varying 
from 500 to 10,000. It costs from SI to SO per 
square centimeter. The surface is varnished and 
the cloth may lie used any number of times. 

Glass tulies containing radium are unsatisfac¬ 
tory for therapeutic purposes. The glass arrests 
a very large prof>ortion of the rays and is liable to 
breakage. 

Protection of the Neighboring Skin.—Sheet 
lead, 1 or 2 mm. thick, may be used when the ap¬ 
plication is to be severe. A hole of the proper size 
allows the rays to shine directly upon the diseased 
area, but the fact that the radium is at a little dis¬ 
tance adds to the time of exposure. 

Crusts, scabs, pus, or other secretions should be 
removed, as well as hard jxirtions of epidermis. 

They would all tend to alxsorb the most active rays 
and reduce the therapeutic effect upon tissue cells. 

Ixmgcr applications may be made upon ulcerated 
surfaces than upon unbroken skin. 

THE DOSAGE OF RADIUM RADIATION 

The quantity of a radium salt should be 1 or 2 
eg. per square centimeter. The duration of an ap¬ 
plication depends u|Kin the radio-activity and 
whether there is to be one application or a series 
of them. It must also be remembered that this is 
an agent of which some specimens sold for thera¬ 
peutic use may not prove to be of specified radio¬ 
activity. The dosage given below is intended 
merely as a general guide, to la* verified by cautious 
trial of each particular specimen of radium. No 
tuinu at all and only a trifling delay can result from too weak applica¬ 
tions, while very great suffering may follow too strong ones. 

A radio-activity of 500,000 may Ik* applied for an hour a day for 
six or eight days in order to produce a superficial di^t ruction anil an 
obliterating effect upon the blood-vessels in angeiomata. 

Weaker specimens would have to lx* applied for a correspondingly 
greater length of time and stronger specimens for a corresjxuulingly 
shorter time. 


Fin 


781. — Radium- 
coated celluloid rod. 
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The intense destruction required in the enseof commeneingrenirrenre 
of carcinoma of the breast, when it is still quite localised, may lw ol»- 
tained by the application of radium of .500,000 activity for an hour a day 
for twelve or sixteen days. The same effect would be produced b\ the 
application of a specimen of 100,000 radio-activity for two or three 
hours a ilay for twenty or thirty days; or, on the other hand, three or 
four applications of six to ten hours each with an activity of 500000 
will produce this effect. 

The mildly destructive effect required in lichen planus mav be ob¬ 
tained by applications of a radio-activity of 500,000 for an hour each 
day for seven days. 

Localized >caly prurigenous eczema is favorably modified without 
destruction of tissue by 500.000 radio-activity for*two minutes three 
times a week, or 100.000 radio-activity could be applied once for half an 


hour. 


Urethral or uterine applications of an activity of 500,000, lasting 
ten minutes and repeated three or four times, produce an alterative 
effect without destruction of tissue. An activity of 100.000 would 
require three or four applications of half an hour each. 

Applications for intercostal and other neuralgias and for herpes 
zoster may be made with an activity of 500,000, applied for ten minutes 
at a time for four or five successive days. 

Dosage of Radium in Medicinal Substances for Internal Ab- 
ministration.—Each gram of the medicine contains a measured amount 
of pure radium bromid, varying from \ to 10 micrograms ( To » 00 mg.). 

Radium drinking-water is beneficial in gout and rheumatism and 
effects a gradual reduction in blood-pressure. The usual dose is 1 
microgram of radium dissolved in 1 ounce of water. This is about 
2700 mache units. 

■ Radium-bearing quinin is said to be more effective than plain quinin 
m the treatment of oljstinate malarial conditions. It has the reputa¬ 
tion of 1 »eing beneficial in internal cancers. 

A pill containing radium even in this very small amount will affect 
a photographic plate if left directly upon it for twenty-four hours. 

Other medicines to which radium is Mflried tr» in^rMgp tlmir ciwp!«I 



„ ... — • "•'■‘in 

naaiferous glycerin 


is made by actually dissolving the radium 
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rSL hu ,hc ° ,ntm ™ t * are mechanical mixture containing solid 
particles of the radium salt. The emanation is given out vr v m „ ! 

more freely by radium in solution. This makes the * dm ion m- 
effective for the same percentage of radium. It must, of couni \„ kl Z 
in a sealed glass container when not in use. It has the same u «*s as the 
ointment. and is especially adapted for gynecologic application. It, on! 
tains from to 10 micrograms of radium per gram 
,• lferOUS water may be prepared of any strength, from TR W to 
100 micrograms per gram. A strength of from * to 10 micrograms ha! 
been used as an injection in cancer cases. A strength of T l, micro! 
gram per gram may be used as a beverage and is more radio-art, ? v e than 
the majority of natural mineral spring waters. 

Radium-bearing plain water or mineral water preserves indefinitely 
the property of radio-activity, which in the natural radio-active sprint 
waters is only an induced ami very temporary quality. 6 

Baths of Radium-bearing Water.—These may be prepared of 
greater strength than the natural radio-active spring waters and mav lie 
used at home as the radio-activity is permanent. 

The Dosage of Radium in Terms of Holzknecht ir-Ray Units — 
Exposing a Holzknecht tablet to radium of 7000 activity through a thin 
metal screen, 5 H. arc produced by twelve hours, and 1*0 H. bv twenty- 
four hours’ action. 

An activity of .300.000 produces 5 II. in fifteen minutes and 10 H. 
in thirty minutes. Pure radium bromid, radio-activity 1,$00 000 
► produces 5 H. in five minutes and 10 II. in ten minutes. 

I he total number of Holzknecht units from radium treatments over 
any given area should probably not be more than 6 II. for lupus or 10 II 
for cancer. 

The Holzknecht measurements are useful as a general guide, but arc 
to be cautiously verified. Darier and others do this by self-experimen¬ 
tation. The specimen of radium is applied to different parts of the fore¬ 
arm, and. the time required for the development of the reaction and its 
seventy is noted. 

Oudin has in his possession a specimen of radium of 1,500.000 activ¬ 
ity, which takes an hour to produce 3 H.. but which will produce an 
erythema lasting a month from a fifteen-minute application. 

D. 1). (Danlos ?) in Le Radium, Sept. 15, IftOG, reports the use of a 
1 eg. square of copper with 1 eg. of pure radium sulphate incoriionited 
m a varnish. Io tost the dosage he applied this to different places on 
his forearm for from five seconds to fifteen minutes. A two-minute 
application was followed after a very variable period bv a slight red¬ 
dening of the skin. A ton-minute application led to an actual ulcer, 
requiring two or three months to disappear. 

Dosage of the Emanation.-—Inhalations of air laden with the 
emanation from radium should be prescribed with caution. Small 
animals which are allowed to breathe onlv air pretty well saturated with 
it die very quickly from its effects. 

It seems to the author that the best method is that by which the 
emanation-laden air is very' largely diluted with ordinary air. The 
ordinary' screen radium-applicator may be used for this purpose, reuiov- 
ing the protective sheet of metal, celluloid, or rubber, nnd applying a few 
drops of water to the exposed radium salt. The apparatus umy be 
held within a couple of inches of the open mouth and nostrils. Onlv the 
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MEDICAL ELECTRICITY AND RONTtlEN RATS 


greatest radio-activities give off sufficient emanation. The other form 
of apparatus for utilising all the emanation (p. 1140) must lx* used with 
caution. Seventy milligrams of radium supplies enough emanation 
for the treatment of an entire roomful of people in an emanatorium. 

Inhalations of the emanation may also be made hv inhaling .air. 
which has to bubble through a solution of thorium nitrate, but these 
arc very weak. 1 mg. of radium giving out as much emanation as 20 
pounds of thorium. 

The curie is a quantity of emanation which is in electric equilibrium 
with 1 gram of radium. The practical unit of emanation either for 
inhalation or in solution is the microcurie or one-millionth of a curie. 

The nuiche unit, formerly used, represents the electric energy in 
volt hours multiplied by 1000. A common dose of emanation is a liter 
of water containing (HX) macho units, and this may lx* given several times 
a day. About 2500 machc units equal 1 microcurie. The number of 
mache units in a glass of water may be directly measured by a special 
electroscope called the fontactoscope. 

Tubes of emanation (dosimetric) are sold. They are full of air as 
completely saturated as possible with the emanation from pure radium 
bromid. 

A few minutes after subcutaneous injection of 5 or 10 cc. of water 
saturated with radium emanation the tissues of the entire body and even 
the breath are found to be radio-active. This extremely rapid diffusion 
does not take place in the case of oil saturated with the emanation, which, 
therefore, produces a stronger local effect. 

Experiments (by the Author February 24, et seq., 1904) with a 
Solution Exposed to the Radiation from Radium.—The solution 
was made bv immersing a sealed glass tube containing 0.1 gm. radium, 
activity 20,000, in a glass jar containing G oz. normal saline solution 
(0.G per cent. N'aCl) for fourteen days. The whole was kept in a small 
iron safe weighing 75 pounds. Tested in a variety of ways this solution 
seemed not to be radio-active. 

The solution was not luminous in the dark. 

It was not fluorescent when exposed to gaslight or the Cooper- 
Hewitt mercury vapor light, or the x-ray direct or shaded, or the ultra¬ 
violet ray. 

It did not cause fluorescence in Willcmitc. 

A piece of \\ illomite immersed in thus solution glows as well as if in 
water, and almost as well as if not in a liquid, when exposed to the 
Cooper-IIcwitt light (faint green crystalline glow) or to the x-ray, 
either direct or through a hand or a book (white glow), or to ultra¬ 
violet ray vacuum electrodes (brilliant green glow), or to the f.lorl ultra¬ 
violet ray lamp (very brilliant green glow, continuing as a white glow 
for five minutes after the light is turned off). In the last experiment the 
piece of \Y illemitc held close to the eyes in the dark after the ultraviolet 
ray is turned off produces the sensation of a brilliant large white light. 
The difference is that the glow is whiter when the solution is used than 
without it. 

llu: same solution, normal saline, exposed to the radiation fn»m 
radium in another experiment by the author (Feb. 24, 11KM) was mixed 
with an equal quantity of a solution of Huoresecne, gr. j to 1 pint. 
A thin transparent rubber bag filled with this solution was laid on top 
of two silver coins, under which was a kodak photographic film in black 
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rtmi orange envelopes. The whole arrangement wu-. i n a photogrinhii. 
dark room. No photographic impression was made ii|H>n the -* n-itij-oVl 
plate, though the exjieriment lasted eighteen hours. The same u,., i/i 
could be seen to fluoresce brightly when exposed to daylight. 

Experiments on the Physiologic Effect of Normal Saline Solu¬ 
tion Exposed for Two Weeks to the Radiation from Radium (by 
Ur. R. C. Kemp at the Physiologic laboratory of the College of 

Physicians and Surgeons with solutions prepared by the author)._ 

Experiment Xo. 1 .—March 5, 190-4: 

A cat weighing 2415 gm. received in the back a hypodermic injection 
of $ ounce of the above solution. 

A rabbit weighing 990 gm. received a similar injection. \ ounce of 
the same solution. 

Neither of these produced any local irritation, but there was slight 
temporary' intestinal trouble in the cat. 

Experiment Xo. 2 .—March 11. 190-4: 

A dog weighing about 1000 gm. was etherized and the right carotid 
arterv was opened and connected with a manometer which registered the 
blood-pressure upon a chart. The left femoral vein was incised, and at 
first 30 cc. of the above solution was injected. A few minutes later a 
larger amount of the solution was injected. The dog was not incon¬ 
venienced in anv way at first, and was presented at a meeting of the 
Medical Association of the Greater City of New York a few evenings 
later. At that time he trotted around, wagging his tail, and apparently 
in perfect health, but he died a few days later, evidently in consequence 
of the operation, but just why it was difficult to say. 

In both the experiments described above the only symptoms at the 
time of the injection were those directly attributable to the saline solu¬ 
tion. such as an elevation of blood-pressure. There were none appar¬ 
ently referable to any radio-active property of the solution. 

RADIUM THERAPY 

This consists most commonly in the application of a radium prepara¬ 
tion as directly as possible to a local lesion and leaving it in contact tor 
minutes, hours, or days, according to the radio-activity’ employed and 
the extent of the tissue changes desired. The more filtering material is 
interposed to arrest the less penetrating rays, the longer the application 
may' last and the greater is the deep effect secured. 

RADIUM IN THE TREATMENT OF LUPUS 

A radio-activity of 20,000 is applied for alxiut twenty-four hours and 
causes ulceration, which heals slowly and leaves a cicatrix having a 
natural appearance and probably’ completely free from lupus. 3 his i> 
the ulcerative method as distinguished from the dry' method. 

The latter method seeks to modify the diseased area without dost ruc¬ 
tion of tissue. Radium of an activity' of 200.000. 300,000, or l.MK . 
(pun* radium bromid) may lx* used in applications of from one or two 
to five or six minutes each day for several days. t 

A glass tube containing 20 mg. of a radium salt of 2,000,000 acti\ i > 
owned by the author can be applied five minutes only once in three weeks 
to anv particular spot, but if filtered by $ mm. of aluminum the applica¬ 
tion may tie either three times as long or may lx* made once a week. 
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The results have not l»oon so good in deep ulcerations from lupus or 
whore the mucous membrane of the nose or mouth nre involved. 

Radium is Applied especially to the nodules left after Rontgeno¬ 
therapy. Finsen therapy, or other treatment, and which are often the 
site of recurrences. 

RADIUM IN THE TREATMENT OF SKIN DISEASES 

Verruca.— Young warts yield readily, but older ones may be resist¬ 
ant even if the homy layer is cut away. The exi>osurc should l»e equal 
to four minutes with an activity of 1,800,000 and a weight of 10 or 20 
mg. 

Eczema.—Radium has not succeeded as well as the x-ray in eczema 
and prurigo. It is only to be recommended for small chronic and very’ 
circumscribed areas, especially alxmt the hands and fingers, which have 
perhaps failed to respond to the x-ray. Oudin has cured rai old case of 
pruritus ani by two ten-minute applications ten clays apart. The 
radio-activity’ was 1,800.000. weight 25 mg., enclosed in glass and alum¬ 
inum, allowing of the total radiation to reach the skin. This 

fraction consisted practically entirely of gamma rays. Another method 
is to use a sheet of celluloid varnished with a reduced radio-activity 
and separated from the skin by paraffin paper and held in place for some 
hours, or until the appearance of a slight reaction, by strips of adhesive 
plaster; recurrences are prevented in this way. 

Psoriasis.—.Vs to psoriasis, radium therapy is indicated for patches 
upon the face and about the nails. 

According to Reims, a two-or three-minute application of 1,800,000 
radio-activity to a patch of psoriasis causes reddening followed by dis¬ 
appearance of the spot. 

The results so far have not been gratifying in sycosis (but Blaschko 
reports 3 cures out of 0 cases), acne, impetigo, or hypertrichosis. 

Pigmentary nevi require an ulcerative effect, but vascular nevi do 
not. An application producing a mild erythema is sufficient to cause 
the obliteration of the small blood-vessels causing this deformity. 

Alopecia does not yield to radium treatment. 

Keloid sometimes yields excellent results and, in the author’s experi¬ 
ence, requires strong applications, say 20 mg. of 2.000,000 act i vitv, filtered 
through the ^ mm. glass wall of the tube (arresting all the alpha and the 
softest beta rays), and aluminum £ mm. thick, permitting the passage 
of all the gamma rays and the hardest beta rays. The whole should l>e 
covered with rublx*r to stop the soft secondary’ rays. Each part of the 
keloid requires an application of twenty minutes or somewhat longer. 

Lichen ruber, rebellious acnc rosacea, and lupus erythematosus 
sometimes yield to radium treatment. 

Radium Applications for Chronic Arthritis.—Chronic arthritis 
may’ be favorably’ influenced by applications of an activity of 100.000 
over different parts of the synovial membrane of the joint and the 
sheaths of the tendons. The alpha ray’s and the more absorbable 
of the beta rays are absorbed by’ a sheet of rubber £ mm. thick. The 
secondary rays which arise from this an; diffuse nivs of slight penetra¬ 
tion, and to prevent their reaching the skin an additional covering <>f 
thin paper is used. A disk 6 cm. in diametc*r, coated with 0.10 gm. of 
radium of 100,000 activity, is applied for two hours over each of four 
different places about the joints on the same day. Thu same applied- 
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tions arc made over other areas on the following day, and still a third 
series of four applications is made over other areas on the succeedin ' 
day. Two of these applications over the same areas would cause ,,idv 
a slight erythema without any bad result. Wickham and Degrnis have 
shown the increased benefit derived from applications of very Kr --»• 
strength through lead a inch or more thick and lasting forty-eight hours, 

MALIGNANT DISEASE 

Robert Abbe, of New York, has published the case of a child with 
apparent sarcoma of the jaw cured by radium. This is about the onlv 
supposed case of truly malignant disease which has been cured. Weaker 
and longer applications appear to be the best in cancer cases. 

C. Esdra* reports the cure of an endothelioma of the face by appli¬ 
cations of radium bromid—3 mg. were used thirty-five times, for an 
average duration of thirty to forty minutes each time. 

Epithelioma.—All forms of “benign” superficial epithelioma- 
ulcerative, papular, or exuberant—are cured by comparatively mild 
applications of radium. Malignant epitheliomata, like those of the lip 
and tongue, are benefited, but so far have not. been cured by radium, and 
the same is true of carcinoma. 

A. Rlaschko 3 finds that there are some recurrences after “cure” of 
epithelioma by radium (one personal case). Ulcerated forms are more 
accessible than non-uleoratod. but the latter can be cured without de¬ 
stroying the skin (young proliferating cells being more susceptible). 

Darier* treated a case of recurrent epithelioma of the cheek, the side 
of the nose, and the upper eyelid by applications of radium—5 mg. 
of radium sulphate (activity 500,000) varnished on a copper plate 
25 mm. square was applied for thirty minutes to each of the three 
lobes of the growth. These applications were repeated three days later 
and every eight days thereafter. The subsequent applications were 
over different scattered nodules, which represented invasion around 
the growth itself. The tumor fairly melted away (in ten days), and 
healed without any scar tissue and with the loss of only a small portion 
of the tarsal cartilage. 

McKenzie Davidson reports 14 cures of rodent ulcer (epithelioma) 
by the application of the radiation from radium enclosed in a glass 
tube. 4 

Francis H. Williams and Samuel W. Ellsworth’ use a capsule con¬ 
taining 50 mg. pure radium bromid covered with celluloid for skin 
cancer, etc. It is applied two to ten minutes twice a week, moving it 
about to secure uniform action. 

E. Schiff* reports 2 cases of epithelioma of the face cured by radium. 
He believes that excision should In* resorted to if prompt improvement 
does not follow radium or x-ray applications. 

Radium Dosage in the Treatment of Epithelioma.- Epithelioma 
requires applications equal to a single one of about ten minutes with 
pure radium bromid, activity 1,800,000, weight 10 mg. 


1 Bollotino drlla socirtn I.-inririnn dcgli Ospwiali di Koum, No. ii, 1906. 

* Berlin, klin. Woch., Feb 15. 1906. p. 224. 

* l/ 1 * Radium, Sept 15, 1906. 

4 Lr Radium, Supplement to No. of June, 190*5. 

* Journal Anicr. Mnl. .Woe., May 31, 1913. 

* Munch. Med. Woch., Feb. 6, 1906. 
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On the loft side tin* nodules were smaller, white, and extended from the 
nipple in a cord-like mass up into the axilla. The disease had l*een of 
several years duration; no operation even fur removal of a microscopic 
specimen had U*en permitted. There was m> history of syphilis, and 
two careful Wassermunn examinations were negative. The clinical 
diagnosis had always been carcinoma, and if so, it was evidently similar 
to the eases of epithelioma oicatrizans, which are sometimes active for as 
lone as eight years before causing death. My patient had lost weight 
a^d strength, the skin was adherent to the chest wall, and the use of the 
right arm was interfered with. 

Treatment was by contact applications of 20 mg. of radium of 
2.000.000 activity in a sealed glass tube mm. in thickness, enclosed 
in aluminum | mm. thick and in thin, soft rubber. Treatments were 
three times a week for a month and after that once a week. At each 
treatment several individual nodules or parts of the nodular borders of 
the ulcers received an application equal to a total of fifteen minutes in 
each place. During the first month even’ growth on the right side had 
been treated in this way,and also the floor of the ulcers,but the left side 
had not been treated. At the end of this time all the nodular masses on 
the right side were perfectly flat, the cicatrized ulcers were no longer 
adherent, but could be raised and bent double. The arm could be raised 
to the greatest extent. The patient felt stronger and had gained 5 pounds 
in weight. The left side, untreated, showed marked improvement, 
strengthening the author’s belief that the application of the x-ray and 
radium rays to cancer develops some antibody, which is carried through 
the system and in proper dosage produces lienefit to cancer foci beyond 
the effective reach of the direct rays themselves. 

Treatment was begun upon the' left side, and the subsequent course 
of the case has been one of steady progress. 

For a cancer of the jaw in a delicate old gentleman with heart disease, 
an entirely unfit subject for resection of the jaw, two applications of a 
tul>e of radium placed right in the broken-down cavity in the jaw-hone 
will effect a symptomatic cure. The glass tube, containing 20 mg. of 
2,000,000 activity, should be enclosed in an aluminum treatment tube, 
and this may be applied for a total of from twenty to forty minutes, de- 
peuding upon the destruction of tissue which is considered desirable, in 
addition to the specific effect of the gamma rays upon living cancerous 
tissues which are to be converted into living healthy tissues. If no 
destruction of tissue is desirable, a lead filter may be added and a soft 
rubber covering, and the length of time ortho quantity of radium greatly 
increased. 

Fungating epitheliomata are usually treated by Wickham 1 by direct 
contact, except for a thin rubber covering, with a flat disk varnish ap¬ 
plicator, 1 inch in diameter, containing 10 mg. of pure radium salt with 
a certain amount of barium and other impurities; its radiation consists 
of 00 per cent, beta and 10 per cent, gamma rays. This is applied for 
an hour at a time every third day until about thirteen applications have 
been made. Stronger radium instruments, like glass tubes containing 
20 or more milligrams of the pure radium salts, are effective with shorter 
applications, and, of course, weaker instruments require longer applica¬ 
tions; but in any case the destruction of fungnting epithelioma makes 

* Wickham and Dourai*, Rad i urn therapy, English Edition. published by Funk A 
Wagn.dU, New Y’ork, 1910, an epoch-making work. 
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applications of one hour each, spread over a fortnight, were followed by 

gradual closing up and healing of the ulcer without any inflammatory 
react ion. The cure is apparently permanent. 

.S/md/ ulcerating and crust-forming epithelioma has been treated by 
Wickham with 7* mg. of pure radium salt without any metallic filter. 
Five applications of forty-five minutes each were made in the course of 
seventeen days. Decided reaction followed, with the development of 
a crust which, where it came away, left a perfectly sound surface appa¬ 
rently permanently cured. . . . 

Papillomata and senile warts are easily cured by a single strong 

application of unfiltered radium rays. 

Carcinoma of the face with extensive swelling and ulceration was 
greatly improved by Wickham under applications of 00 mg. of pure 
radium salt through a lead filter 2 mm. thick for seventy-two hours 
over the center of the mass, and 15 mg. through the same thickness of 
lead over all other pans of the growth for fifty-two hours each. 

Epithelioma of the parotid region was successfully treated by \\ iek- 
ham using a cross-fire method by surface applicat ions of four instruments 
containing 25, 25, 10. and 7} mg. respectively, filtered by 1 or 2 mm. of 
lead, at different parts of the periphery all night for a fortnight and 
changing to other parts of the skin each night. Besides this an untutored 
application of 50 mg. was made over the ulcerated center of the growth 
for three hours altogether: and. in addition, a radium tube of 10 or-0 
mg. of the pure salt screened by 1 or 2 mm. of lead and giving only highly 
penetrating rays, was inserted into the substance of the growth for four 
periods of twenty-four hours each. The growth broke down and 
sloughed out through the ulcerated place, and its base became movable, 
whereas it had formerly been adherent. . 

Cancer of the Breast.—Wickham’s experience shows that it is better 
not to expose the lung to too much radium rays, but to use a cross-! m 
method. Even when the skin is red and looks like an abscess the e < « 
of radium may be obtained without ulceration by a cross-fire met o 
with 2 mm. or more of load and long applications of strong specimens. 

Wickham’s use of radium in cancer of the breast is confined to t a 
following cases: 

1. “When the patient firmly refuses an operation. 

2. “When the surgeon considers the case inoperable. 

3. “ After complete surgical removal if there are enough verv power¬ 
ful radium instruments to cover a large extent of the surface; otherwise, 
the x-ray is more effective. Sometimes in a young patient refusing 
mutilation by the loss of the breast, the surgeon may remove the "ho » 
subpectoral and axillary chain and the breast itself be treated »> 
radium.” 

Applications of very powerful specimens of radium have been re¬ 
ported by Cameron of Pittsburgh. He saw very groat temporary im¬ 
provement in a case of cancer of the rectum from applications equa 
to 200 mg. of radium screened by 1 mm. of lead, and groat, reaction, !>■ - 
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He has observed the same toxie condition noted from x-mv nonli™ 
t ions upon a large cancerous mass, and it is sometime*even fatal f- , [ on 
must, therefore, l>e used regarding too long or too strong £plic£!o° 

RADIUM PUNCTURE FOR CARCINOMA 

Celluloid needles coated with radium of various radio-activities mav 
be inserted into the substance of a tumor, and will cause sloughim-: of 
the tissues, so that the tumor may be extruded rn masse \ radio 
activity of 25.000 requires to be left in place for two to four davs and the 
mass sloughs out a few days later. Stronger preparations mav be used 
with a correspondingly shorter exposure. Cancer-cells are more sus¬ 
ceptible than normal cells to the influence of radium, which, therefore 
may be considered to exert a specific action. This, however, does not 
extend much more than k inch from the radium-coated surface, and 
it seems doubtful whether treatment by radium is any less likeiv to 
be followed by recurrence than surgical treatments. A large tumor, for 
instance, of the breast, would have to be punctured in a number of 
different places, and this would require a general anesthetic. 

THERAPEUTIC USE OF NORMAL SALINE SOLUTION EXPOSED FOR TWO 
WEEKS TO THE RADIATION FROM RADIUM 

A case in which the author employed this solution was that of a young 
woman who was seen in consultation with Dr. R. W. Hall. She was 
suffering from pyemia resulting from an abortion. There were abscesses 
about the hip and other large joints and a very high temperature. The 
treatment recommended consisted in cureting the uterus and adminis¬ 
tering an ounce of the radiated normal saline solution by hypodermic 
injection in the back. An immediate fall of temperature took place, and 
from that moment the patient began to improve, and though one or two 
more abscesses developed, they were not of a serious character and the 
patient was soon entirely well. The case is not regarded as demonstrat¬ 
ing a therapeutic effect from the solution, but it may have been of l>ene- 
fit in connection with the surgical removal of the source of infection. 


RADIUM IN EYE DISEASES 

Cohn and others have found radium the best means of treating 
trachoma, conjunctivitis, and catarrhal folliculitis. A glass tube con¬ 
taining radium, or a small metal ball on the surface of which radium is 
varnished, may be nibbed over the affected mucous membrane for a 
few minutes. 

E. Jacoby 1 has treated S cases of trachoma and 3 of follicular con¬ 
junctivitis with radium. Several series of four to eight applications of 
fifteen minutes each were made with 2 mg. of radium in a glass tube. 
He does not report as good results as those obtained from surgical 
treatment and cnemic applications, but it is to be noted that his technic 
differs from that which is employed by the numerous other ophthal¬ 
mologists, who report almost a specific action. 

1 Deiitsch, Med. Woch., Jtut II, 11MM. 
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RADIUM IN NERVOUS DISEASES 

Rchns shows that exposure to radium tends to bring about a return 
of sensation in the anesthetic areas in locomotor ataxia. 

Zimmem and Raymond call attention to the relief of the lightning 
pains in the same disease. 

Abbe reports a case of exophthalmic goiter reduced in size by 
making a punctured wound in the thyroid gland ami introducing a glass 
tube containing 0.10 gm. of a radio-act ivity of 300.000. 

Darier has cured a case of supra-orbital anesthesia from a wound 
by two applications of radium. There is a beneficial effect upon para¬ 
lytic and painful conditions of the nerves, and also upon certain nervous 
states which accompany convulsions or epileptiform attacks. 

A case of tic douloureux which was treated unsuccessfully by 
applications of radium and of the x-ray. and which recurred after a 
resection of the inferior dental nerve, was treated by the author with 
encouraging results. The x-ray was applied to prevent the regeneration 
of the excised portion of nerve. 

Capriati repons the cure of a case of facial neuralgia by applications 

of radium. 

TONIC EFFECT UPON THE HEART 

This has been observed by Tonta (Congress of Radiology, Milan, 

1906). 

Ionic Radium Treatment.—Radium is carried into the tissues by 
an electric current, regardless of the blood-current, quite deeply, and may 
remain fixed in the muscle or bone sufficiently to have a therapeutic 
effect. 1 

Radium ions passed through the tissues by electrolysis produced no 
effects appreciable six or eight weeks after the last ionization. 1 

Radio-active waters are carried into the tissues by the constant 
current.* 


SUBSTITUTES FOR RADIUM 

Uranium and thorium are not successful substitutes for radium even 
in larger quantities, to correspond with their weaker radio-activitv. 

Mesothorium is an extremely valuable substitute for radium. It 
was discovered by Hahn as a transformation product of thorium, and is 
(a. d. 1914) not at all in the state of purity attained by radium. The 
mesothorium now in use therapeutically consists of a large amount of 
inert matter, about 25 per cent, of radium, anti lesw than 1 per cent, 
pure mesothorium. Not being able to isolate the latter, its properties 
remain somewhat uncertain, but it is calculated that pure mesothorium 
is 300 times as aetive as pure radium and that it loses 50 per cent, in 
five and a half years, while radium takc> 1800 years to undergo an equal 
disintegration. 

The mesothorium in use costs about two-thirds as much as a pure 
radium salt and requires a somewhat larger dose. Tested with an 
electroscope it shows an equal amount of gamma rays ami can be dis¬ 
tinguished from radium by the method on page 1134. In actual treat- 

j And Jaboin, C. K. Acad. des Sciences, clii. 800, March 20, HU I. 

.. i !*■ Harel, and A. Jaboin, C. li. de la Soeiete do Biologic, hex. 431. 

Alorrli. mu, 

Fobre, A. /iminrru, and CJ. Fabre, C. It. Acad, das Scicnoro, 798, Mart'll '.U 1911 
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rtiont it is foutul to l>o more active sunerfieinllv i 
through a groat thickness of tissue. 1 som ' *h,it lew active 

Krdnig and Oauss have made extensive use of j t j„ ,l, , 
utenne cancer and fibroma. In both these conditions h ~ 
plied tns.de the uterus combined with the x-ray lime. .In be< T »P- 
nJxionunal wall, the perineum, and the back, to Sure » ,? r " Kh J hc 
1 heir success has been almost invariable in tibro.nvomam aln 
goml m cancer in an early and operable stage. At tin, stave .1 T™ 
tton treatment, preceding an operation to obliterate ll S lr , r,ll “- 
blood-channels, offers the best chance for a pe^,™t Sre^fL^ 
tensii cly disseminated ino|>crable cases are materially helned t“, , lx * 
permanent cure is seldom to he expected. One reouircs fol . 1 ,’i b i 1 
from 20 to SO mg. of mesothorium in a glass tube with i filter nf „!*' '' or ^ 

"ry reyf ““ “ ^ 
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RONTGENOTHERAPY 
THE TREATMENT OF DISEASE BY THE X-RAY 

It has been found by actual observation that the x-ray has h cura¬ 
tive influence upon quite a variety of morbid conditions. It is not a 
sufficiently powerful bactericide to have any direct effect upon bacteria 
in doses which would bo harmless to the tissues, and yet it is an ex¬ 
cellent remedy in mycotic skin diseases. This is due to its depilatory 
action and to* the slight stimulation it produces. It has a very mark- 
cdlv beneficial effect on tubercular processes, probably by an alterative 
and stimulating effect. And of a like nature is its effect upon rheumatic 
or gouty deposits about joints or nerves, and upon a variety of condi¬ 
tions. from colitis to keloid. It has a specific action in epithelioma and 
to some extent in even - other form of malignant disease. It is a power¬ 
ful analgesic. 

The method of application is by allowing the x-ray to shine directly 
upon the affected part from a tube with a medium or low vacuum, with a 
strength and at a distance and for a length of time sufficient to produce 
a certain effect upon the tissues. Different plans may be adopted; the 
exposures may be mild and repeated even* day or even - two or three 
days, and a condition of reaction gradually reached and maintained; 
single large doses may be used sufficient to produce the degree of reaction 
required in that particular disease, and if necessary - repeated after the 
three or four or more weeks which it takes for the reaction to* develop 
and subside; or half doses may be used, each of which will excite a slight 
reaction, and the doses may be repeated every week or two. The method 
by frequently repeated small doses is the one which has been almost 
exclusively used in this country. It is much the safest and best method 
where one is uncertain as to the comparative intensity of the radiance 
applied by his apparatus. 

The following is an example of dosage when no special means of 
measurement are available: 

For doses repeated even - three days the wall of the tube should be at 
a distance of 9 inches from the nearest exposed surface, the vacuum 
should be medium (equivalent to a 21-inch spark-gap), and a penetration 
of alwjut four or five thicknesses of tin-foil, the intensity such as to show 
the bones of the hand faintly in the lluoroscope at a distance of 2 feet 
from the tube, and the duration of exposure nine minutes. If only a 
small area is to be treated the tube may be brought nearer and the 
time regulated inversely as the square of the distance. 1 bus. at a 
distance of 3 inches from the wall of the tube or f* inches from the 
antieathodc or disk from whieh the rays radiate, an exposure of two 
minutes and a quarter would produce the same effect as nine minutes 
at a distance of 9 inches from the wall of the tulx* or 12 inches from the 
anti cat bode. In either cose the neighboring parts should be protected 
by sheet lead or the like, or by using a localizing shield encasing the 
1048 
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tub«\ Ibis is equally important whether the distance he great or 
small. X -ray metal (Conley Foil Co., 521 \Y. 25th Street. New York) 
is very convenient for protection; it is a compound of lend and tin, and 
does not rub off on the skin as lend alone would. The thin weight in 
right for this purpose; it comes in rolls 1 foot wide and costs 10 or 
15 cents a pound. Sheets of this foil, measuring 12X1$ inches, may 
be put over the head and face, and other sheets with a hole, which 
may Ik* made larger or smaller by turning back Haps, may lx* applied 
over the region to be treated. Large L-shapcd pieces are useful in 
many places, as for exposing the shoulder while protecting adjacent 
parts. Other operators use a vertical screen of sheet h*ad with an ad¬ 
justable orifice, and others sheet lead covered with rubber. The x-ray- 
proof rubber compound, made for gloves for protecting the operator’s 
hands' from dermatitis, makes a flexible and effective protection, but 
is rather expensive. With a substantial and readily adjustable x-ray 
tube stand, and a localizing shield which is opaque to the x-ray and 
almost completely surrounds the tube, the treatment of any part of 
the surface of the body is a very simple matter. Different diaphragms 
make the orifice through which the x-ray shines large or small, and 
vulcanite tubes are useful for introduction into the mouth or vagina. 

Treatment tubes of various patterns have been designed by Cossar, of 
London, and Morton, Cleaves, and Caldwell, of New York, and by the 
author. In one type the bulb Is large enough to avoid overheating and 
rapid change in vacuum, but is made of lead glass opaque to the x-ray 
while transparent to ordinary light. Opposite the anticathode there 
is a prolongation through which the x-ray passes, the extremity being 
made of glass which is transparent to the x-ray. There is a glass handle, 
by which the tul>e may be held in position for applying the x-ray to 
some small area like an epithelioma near the eye. or the prolongation may 
bo passed into the vagina or mouth for the treatment of a cancer of the 
uterus or of the tonsil. In any case it is desirable to slip on a rubber 
cover, which is used only for a single patient. 

In another type of treatment tube the bulb and prolongation are 
similar to those in the one just described, but there is no anticathode. 
The concave cathode directs the cathodal stream into the prolongation, 
and when this stream strikes the glass wall of the prolongation the x-rav 
is produced. Such a tube may be successfully used in the rectum, but, 
of course, the prolongation must be kept cool by a constant flow of water 

through an outer jacket. , ... ^ 

Still another type has the anticathode near the end of the pro¬ 
longation. directing the x-ray laterally, and, because of its close prox¬ 
imity to the glass, blackening the active part of the tube very quickly. 
Such a tube may have a heavily insulated wire returning from the poto- 
tivc pole or there may be no wire there. In the latter case the coil 
must not be a too powerful one and the positive pole ot the coil is some¬ 
times grounded. This type of tube is less desirable than the others 
A fourth tvpe is the unipolar x-ray tube, constructs I on much the 
same lines as the last described, without a positive wire. The cathode 
is connected with an Oudin resonator. The high-frequency and lugh- 
tension current produces a cathodal stream which impinges upon the 
anticathode and is then converted into the x-ray. These are made in 
small sixes for use in the mouth and get overheated if run for more than 
about half a minute at a time. As the anticathode is so near the surface 
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to be treated, one or two short applications are enough. This tube, of 
course, acts also as a glass vacuum electrode for the application of 
high-frequency currents. Its practical value w probfeinat ic 

For general radiotherapy the heavy target Muller tube has proved 
vorv desirable. The essential feature of a tube for therapeutics is the 



primary current of more than 9 amperes will seldom t»e required for 
treatment, and with some interrupters a primary current of 6 or even 
3 amperes is ample. Six amperes would be tin- current furnished by a 



comparatively large holes between the two portions of liquid, or. in some 
cases, the size of the opening is adjustable. If the openings are small 
the interruptions are rapid and the strength of the primary current is 
perhaps only from 3 to 5 amperes without any rheostat, but the second¬ 
ary current .'as indicated by Gaiffe's milliamperemeter and by the x-ray, 
produced will be very good indeed. With larger holes the interruptions 
are slower, the noise produced is of a lower pitch, and the primary cur¬ 
rent may be as much as 10 or 12 amperes if no rheostat is used. This 
produces a brilliant x-ray and a much stronger secondary current 
than with the smaller and more rapid interruptions. Hut this strength 
is usually cut down by the rheostat until the secondary current and the 
x-ray are about the same as those with the more rapid interruptions. 
The primary current in this case remains quite heavy, perhaps 8 or 9 
amperes. With a coil the greatest amount of self-induction in the 
primary winding is desirable for treatments. For several treatments 
m rapid succession it will be found necessary to have at least two tubes 
in readiness. The anticathode gets very hot from continuous use. gives 
out an injurious amount of radiant heat, and throws off particles 
of platinum which blacken the tube; and overheating results in a liber¬ 
ation of gas which lowers the vacuum beyond the useful limit. The 
Muller water-cooled tube runs for a long time without a change in its 
degree of vacuum with the strength of current suitable for treatment. 

The important measurements in treatment are the degree of vacuum 
and the amount of x-ray. The first must be determined partly by 
means of the spintremoter, showing the length of spark which will pass 
between the poles of the x-ray coil rather than pass through the tube. 
The higher the degree of vacuum in the tube the greater is its resistance 
to the passage of the current and the longer is the spark it will back up. 

ie other method of determining the degree of vacuum is by noting with 
the microscope the degree of penetration of the x-ray produced. It is 
exceedingly dangerous to make a practice of looking at the lames in 
om > own hand, although they furnish an excellent test object, tar 
saier and more exact is the use of a radiometer in which the degree of 
\artjurn is indicated by the thickness of metal through which the x-ray 
w! shone. The present author’s radiometer protects the face, hands, 
f lA-n 1 °n thc °P erator as well as furnishing a scale of penetration 
(p. lOol). The same numbers in Walter’s, Bonoist’s, and Tousev’s 
radiometers nil represent about the same degrees of penetration. The 
measurement of the amount of x-rav applied may be by Sabouraud 
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prescribed number of Holrkmvht f nn^V. nUC i h ° npp,ication until the 
not mean that it « necc'^n havo , **«" a PP««?* This doe* 

the x-ray is applied or even 'rW ?, • u °f 1 V *' 10 pastil8 every time 
one using the x-rnv to have rh^ w ‘ s . Ht,s ?totely ncces »ary for cverv- 
it is very desirable that even-one " houNV rhromonu, ‘ometer, but 
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srsw sa-raiS 

rth^^vtbe mi Th n ; p effi emo, ' r ?*? ™ 12 s, fcS srs 

trairformcrs. ami static SSK^viSS ££f I& tSZSSt 
application cannot he stated accurately in amperes or 2 
perea. >nc may begin win, the dose indicated on p. i<5f, andXX 
. \\ acquire a know lodge of safe and effective dosage, or one may watch 

5? *Zl£ “ “Pf« !»?* enough to la. able wXogZtX differ 
juahties and intensities and to know their dosage; or. better still 
one- may have the different instruments of precision, and thus Ik- able to 
more accurately duplicate the applications recommended hv aerkere 
in different pans of the world. Attention to detail is abtelutehX 

unX whi r ,y i“ 0rk ' and ,ht ' L °i K ' n,tor Should record every contiition 
under which each exposure to the x-ray was made. 

THE TECHNIC OK RONTGEN THERAPY 

he ;^^,° r J 2 i - nch coil ho tV^ 1 ,’ a,ld its prinian- winding should 
b men ^ S'X® a . v »nable self-induction, and usually the greatest 
amount of self-induction is used. The details of this and other technical 
points are more fully gone into in the section on Radiographic Technic 
A Wchnelt interrupter with a platinum rod 1 mm. in diameter and with 
just its tip exposed, or a mechanical wheel interrupter, or a Caldwell- 
Mmon interrupter with comparatively small holes will lie found to 
£t'e the Ik*sI current. This should have rapid interruptions and a 
strength of 2 to 4 or 5 amperes when properly regulated by the use 
ot the rheostat. A transformer with high-tension rectifier or an unfluctua¬ 
ting current generator may be used, but with a much weaker current than 
for radiography. The intensity of the x-ray itself should be measured 
with a certain strength of current. It will be easy to duplicate the con¬ 
ditions at any time. A 7-inch tungsten target tube, or water-cooled 
tube (Fig. 478), are very satisfactory; the vacuum should be medium or 
low, resistance 1 or 2 inches, and radiometer 2 to 4 Benoist. The 
current passing through the tube itself should be 1 to 3 mn. Spark- 
gap?; between the coil and tube arc usually not required, but should lie 
used if the tube shows signs of inverse discharge, especially by the 
absence of a sharp equatorial line dividing the light from the dark 
hemisphere. (The two positive terminals are connected by a wire, or 
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only the amnio or the antieathinle may In' used to gH the In-st radiance > 
The tube should In? so placet! that its long axis is parallel to the surface 
to !*• treated, the wires are in this way as far ns possible from the 
patient. The radiance is equally intense in practically all directions in 
front of the anticathode. 

The neighboring parts should he protected by the Rippeiger, Fried- 
lander, or similar shield, or bv sheets of x-ray metal, or by the use of 
x-ray tubes made of lead glass opaque to the x-ray except in the 
direction of the part to be treated. 

A stand should be used substantial enough to stand the weight of the 
tube and shield, and with arrangements by which the tube may be 
readily adjusted in any position. Such a one is Ripperger’s, slightly 
modified by the present author. 

The Dosage of the or-Ray.—This is a matter which is influenced by 
various considerations which produce the greatest possible difference 
in the intensity of the radiation from different apparatus and from 
the same apparatus differently manipulated. Two entirely different 
methods of administration an* in use. In one. moderate doses are given 
at intervals of one, two. or three days until a reaction of the desired 
degree is gradually produced. The other method requires a knowledge 
of the dose which will produce the necessary reaction with a single 
application. It is comparatively easy to define the dose for the first 
method: it is an exposure of one to two minutes at 5 inches from the 
anticathode or four to eight minutes at 10 inches, using the apparatus 
and adjustment described on p. 1046. 

The dose in the second method is equally easy to define, but requires 
a special apparatus for its measurement or very great experience and 
judgment in applying the x-ray. One special apparatus is Holzknecht’s 
chromoradiometer. A chemically prepared pastil is exposed at the 
*ame distance from the tube as the part under treatment, and the ap¬ 
plication is continued until the pastil has changed color to com- 

;£T or possibly 5 of the color scale. This indicates 

tnat the irradiation has amounted to a corresponding number of Holz- 

»i U , n f t5 ‘ < ^ ahout a third of the amount of the x-ray 

”■ a Pphcd at one session in order to produce a visible reaction 

ie face; d or 1 H. is a full dose, and would not be repeated until the 
miction had dov^lrm/vl ... n . r « « 


rvcrv- two weeks and will maintain a 
sh< iii I i > ,n V‘ ? rat ° react,on - In every case it is necessary that the tube 
nr,\!iv! ®‘ thc *P rop t r degree of vacuum, although Holzknecht thought 
ri. a ' i 1 a • certain number of units indicated bv his instrument 
tj 11 i pro U<< * u * same effect, whether the vacuum were high or low. 

ll * 1 n "M ) J' ovo d to be the case, but the apparatus does measure the 
ii..n it* l ,lh l ° U, 1 the chrorooradiometer this would require a calcula- 
n i , 1 , \\ 1 distance ami duration of exposure would be the sim- 

fa^or d hC m ty ° f the irra diation would Ik- the most complex, 

of Wnn * °f *-Ray Dosage . 1 — His method employs a pieco 

i‘ 11 l), l ‘ inoc -amd screen, which is placed upon the surface of the 
, - the P n rt ,‘. 1 " dcr tre »tment. A part of the screen is shielded 

from the x-ray by different thicknesses of some such material as lead- 
' Couples Hru<lus Acini, <ies Science, l'aru, vol. exlii, p. 447. 








. ' ' u,< 11 attained by the different shaded v" ,n 

sum*,, on. low what amount of i-rav has boon an™ K or V 0, “ “> 
platmocyamd screen is removed from bohin.i Ore shiohl anil held u",'"" 



Hg- i3i."—S elenium cell inten>irncter for x-ray dosage. 


the x-ray. Some parts of the shaded portion may be found to have 
exactly the same loss of brilliancy as the unshaded portion; the number 
of parts which have attained the* maximum loss of brilliancy shows the 
amount of x-ray applied. Such an apparatus should l>e standardized 
so that each unit would be equal to 1 Ilolzknecht unit or a certain frac¬ 
tion thereof. 

Selenium Cell in x-Ray Measurement. —Geo. C. Johnston, in America, 1 
and Luraschi' describe n method by which the varying resistance of a 
selenium cell when exposed to the x-ray is used as a measure of the 
intensity of the latter. The general arrangement is shown in Fig. 73S. 
A dry-cell battery generates a current the strength of which is indicated 
on the milliamperemeter and is dependent upon the resistance in the 
selenium cell and in a certain adjustable additional resistance: the latter 
is regulated so as to have the indicator point to the zero mark on the 
scale. When the resistance of the selenium cell is lessened bv exposure 
to the x-ray the milliamperemeter registers an increased current, ihe 
selenium cell is set at a point near the x-ray tula?, and the batten*, 
resistance, and milliamperemeter may be at a distant position, where 
the operator may be protected from the x-ray by the interposition of a 
brick wall if this is desired. Any change in the amount of current 
registered by the milliamperemeter would, of course, indicate a fluctua¬ 
tion in the amount of x-ray being generated by the tube, and would 
cause the operator to take’ the necessary steps to regulate the tube. 
The use of the apparatus as a measurement of dosage is more or less 
empiric. The selenium cell Is act at a certain distance from the x-ray 
tube and the amount of deviation produced in the milliamperemeter 
is noted. A Sabouraud and Noire tablet for radiomet ry or aliolxknecht 
tablet is exposed for the time necessary to produce a specified number 
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of Holzknecht units. This furnishes a scale from which the operator 
can judge of the number of units or fractions of units applied in any 
number of minutes. It is necessary to place the selenium cell at, the 
same distance as in determining the standard, and to regulate the in¬ 
tensity of the x-ray so that it will produce the standard deviation in the 
milliainperemetcr, and then expose the patient for the necessary num¬ 
ber of minutes to produce the required dosage. 

Bordicr's Unit I. —It is the amount of x-ray which, aeting upon a 
2 per cent, solution of iodoform in chloroform, the rays being normal 
to the surface—the surface being 1 square centimeter and the depth 1 
centimeter—will liberate ^ milligram of iodin. 

3.5 I is about equal to 5 H. (5 Iiolzknccht units). 

Bordicr's Radiometric Tints. —These depend ujx»n the change in 
color undergone by barium platinocyanid at half the distance from the 
anticat hodo to the skin. 

Bordicr's tint 1 (clear yellow) equals 2 I. (I equals the quantity of 
x-ray which will liberate milligram of iodin in 1 cc. of Freund’s solu¬ 
tion. The latter is a 2 per cent, solution of iodoform in chloroform 

and becomes red when exposed 
to the x-rav). His tint 2 (sul¬ 
phur yellow) equals 3£ I. Ilis 
tint 3 (gamboge) equals o$ I. 
His tint /f. (chestnut) equals 10 I. 

Conircmonlin’s Radiophoto- 
metric Method. —This consists in 
a method for comparing the il¬ 
lumination produced in a barium 
platinocyanid screen with that of 
ordinary light of different candle- 
powers. 

Schwartz’s Method of Radiom- 
. dry. —This is to determine by 

volume the amount of calomel precipitated from a solution of ammonium 
oxalate and mercury bichlorid when ex|x>sed to the x-ray. 

( aslex modifies Schwartz’s method bv taking the weight of the pre¬ 
cipitate instead of its volume. 

( urchod s Method of x-Ray Dosage by a Voltameter in the Secondary 
. !rcuii - ~ 1 ne instrument is like a pipet containing 15 cc., but with 
its lower end bent up so as to hold about 10 cc. The latter is open 
at the top. Platinum wires allow the secondary current to pass through 
the acidulated water in the closed arm of the pipet, and bubbles of 
mixed hydrogen and oxygen gas arc liberated and accumulate at the 
top 1 he number of cubic millimeters of gas liberated while a Sabou- 
raud and Xoire barium platinocyanid pastil is changed to tint B 
a lords a unit which maybe subdivided at will for future treatments 
without having to use the postil each time, and it is useful by giving 
smaller fractions than the Sabouruud and Xoirtf method. 

- Bi rgontes A clinometer. —This is an instrument for measuring the 
in ensity, in actinic rays, of the various lights used in phototherapy 
am a so of the x-ray. A hollow metal cylinder lias an opening at one 
f U i - l , oeel y over the observer's eye and at the other end a disk 
half of which is opaque and black, the other half l>eing routed with' 

1 Arch. d’EIcctricitc Medicate, Jan. 10, 1907. 
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Iwriuni pl»tinocy«nid. Thi» on,I of the tuln- » cUwcl by » , 

'l";!' 1 ' "P**.'- »'!'l ‘he "-hole tube i, moved back and forth by 
ra, k and pinion in the dark Ik>.\ which surrounds it. This Imv i ei'i , 
with .1 solution consisting of: x 1 

Copjkor sulphate (CuSOJ. , 

Aqua ammonia. . . 

Water. i;”-; . **> cc - 

Opposite the end of the tube there is u quartz window 4 cm. in di¬ 
ameter. The light to be tested passes through this window, through 
the liquid, and through the quartz window at the end of the tube 
and produces a greater or less fluorescence in the barium platinocvanid 
at that point. The solution with which the box is filled absorb* the 
actinic rays, and if the layer of liquid is thick enough it will entirely 
prevent the visible fluorescence of the barium platinocvanid. In apply¬ 
ing the test the actinomcter is held at a distance of 2 meters from the 
source of light, and the tube is moved back and forth in the box so as to 
measure the thickness of liquid required to suppress the fluorescence. 

Tested in this wav an arc light, for phototherapy (current of 110 
volts, 20 amperes) suffered absorption of all its actinic rays by 58.5 
mm. of the solution; a large arc lamp for stereopticon purposes with 
vertical carbons (110 volts, 20 amperes), bv 55.5 mm.; a small arc 
lamp for the stereopticon (110 volts, 7 amperes), by 12.5 mm.; the direct 
rays of the sun at 1:30 p. m. in July, by 79.5 mm. 

This method is applicable to all varieties of phototherapy, including 
the ultraviolet ray from Geisslcr tubes. It has not yet been deter¬ 
mined whether this furnishes a reliable guide to the comparative in¬ 
tensity of the x-ray, but it certainly seems less convenient than the 
ordinary radiometer dependent upon the thickness of a metal which 
the x-ray will penetrate. This is indicated upon a barium platinocvanid 
screen or upon a photographic plate in the cases in which it is desired 
to produce an indisputable record of the penetrating quality of the ray 
employed in making a radiograph. 1 

Kienbock's Quantitometer far Mensuring x-Ray Dosage .—The appa¬ 
ratus used by this Vienna radiologist 2 employs little slips of not very 
sensitive bromid paper of a standard make. One of these is wrapped 
in black paper and exposed at the same t ime and distance as the patient; 
then it is placed in a developing solution of standard strength for a 
standard time (one minute) inside a little portable dark room. The 
developed paper is at once compared with a scale of different shades of 
paper. The number marked on the shade which the test paper matches 
indicates the number of Kienbock units applied. Each unit is called 
“x,” and is equal to $ H., so that this method is twice as delicate as the 
Holzknecht method. The dcvcloping-box is just large enough for the 
hands to work inside of. a dark sleeve being fastened around the wrist 
to exclude ordinary light. Kuby glass windows admit red light and 
allow the operator to see what he is doing. Possible sources of error 
are a change in the sensitiveness of the paper from age or atmospheric 
conditions and a change in the activity of the developing solution. 

Milton Franklin's electroscope? for the dosage of the x-ray consists 
of a delicate electroscope, which may be placed at a measured distance 

• Arrh. d'KlcctricitA Medicate. Bordeaux, Fnuirr, Jan. 15. 1908. 

* be Itudium, p. 125, April, 1000. 


(C) Jeff Behary 2019 









105fi 


MEDICAL ELECTRICITY AND rONTGEN RATS 


from the tube. The electroscope is first charged and the rapidity of 
discharge is noted by means of a magnifying glass. A circular rnetal 
disk forms a shield for the operator. 

The Sabouraud and Noiri Radiometer .—■This is descrilxd more fully 
on p. 1073. A little tablet coated with barium platinocyanid is exposed 
at half the distance from the anticathode to the surface to lx treated 
during the x-ray application. When the original apple-green color has 
changed to tint B, a brownish yellow, a full dose of 5j Holzknecht’s 
units has been applied. 

Hard’s Carrier for the Sabouraud and Noirt Radiometer This ap¬ 
paratus (Fig. 739) is employed by the author and is made of hard rub¬ 
ber and is clamped to the x-ray tulx near the cathode. It carries one 
of the Sabouraud and Noire tablets, which may lx adjusted at half the 
distance from the anticathode to the patient, and also a dark brownish- 

yellow tablet for comparison. During the 
exposure the radiometric tablet is pro¬ 
tected from ordinary light by a sheet of 
black paper, but occasionally the tablet 
may lx turned back for comparison with 
the test object. When it has turned the 
same dark yellow color as the latter it is 
called tint B, which means that a full 
therapeutic dose has been applied, causing 
all the hair of the scalp to fall out from a 
single treatment. This is equal to 51 
Holzknecht units. 

It is suppose* I to be necessary only to 
simply continue the exposure to the x-ray 
until the test object has undergone the 
standard ehemic change as indicated by 
its color. Practically, it is found that a 
variety of conditions, atmospheric and 
otherwise, render it difficult to apply these 
methods even* time the x-ray is turned on. 
At the same time, these methods, applied 
under ideal laboratory conditions, are ex¬ 
cellent for use in standardizing other more 
practicable methods of dosage. 

The practical object to be sought is a means of measuring the in¬ 
tensity of the radiation in terms from which one may in an instant 
calculate the duration of exposure at a given distance required to 
produce a certain effect on the tissues if rays of a certain quality are 
employed. 

Touscy Units of x-Ray Power and Quantity .—1 Tousey is the x-ray 
power which will produce upon kodak photographic film an effect equal 
to that of 1 candle-power of carbon filament ineandescent electric light 
of the usual brightness, applied for the same time and at the same dis¬ 
tance. Different films and plates present different ratios of sensitive¬ 
ness to light and the x-ray. Kodak film is selected Ufa use universally 
obtainable. 

1 Touscy meter second Is the quantity of the x-ray which will produce 
upon kodak photographie film an effect equal to that of 1 candle-power 
' Arch. d'KIectnot* J»o. IU, llHJi. 



PI*. 739.—Harvt'tt carrier for 
the Subouruud and X oirf radiom¬ 
eter. 
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of carbon filament incandescent electric light applied for one second at 
a distance of 1 motor. 

Eqinralmt* of Toitscy Meter Second*. 

100 Tousev motor seconds of about 6 Benoist penetration ■ 1 H. 

500 Tousey meter seconds of about ii Benoist penetration «= 5j H. 

500 Tousey meter seconds of about 0 Benoist petn-t ration = 'I bit It. Sabouruud and 

Noir£, 

500 Tousey meter seconds of alx>ut 6 Benoist penetration Tint 1 Bordior. 

500 Tousey meter seconds of about 6 Benoist penetration - 3 or l units 1 Borilicr- 

Gulimard. 

50(1 Tousev meter seconds of about 6 Benoist penetration = 625 GuiUemiuot unit**. 

M. 

500 Tousey meter seconds of about. 6 Benoist penetrat ion — 10 X (Kionbock). 

500 Tousey meter seconds of about 6 Benoist penetration = 3.5 kaloms (Schwarts). 
500 Tousey meter seconds of about 0 Benoist penetration “ An ordinary erythema 

dose. 

750 Tousey meter seconds of about 6 Benoist penetration — An extreme erythema 

dose without ulcera¬ 
tion. 

This is a valuable means of gauging the intensity of the x-ray, and 
so determining its safety limit and the exposure required to make a pic¬ 
ture in radiography and its dosage in therapeutics. 

Measurement of the Tousey Power. —Separate jxirtions of a kodak 
photographic film are exposed to 1 meter second of incandescent elec¬ 
tric light and to various numbers of meter seconds of the x-ray which is 
to be tested. Then the entire film is developed in the regular full- 
strength photographers’ tray-developing solutions, not the slower tank- 
developing solutions, for ten minutes in perfect darkness. The effect 
of light and x-ray appear in different lengths of time and it is essential 
that both effects should lie fully developed. Stopping after two or 
three minutes’ development would give a misleading ratio. 

Do not attempt to make any such comparison as to say that the 
photographic effect of 1 meter candle-power second of electric light seems 
to be twice as great as that of 1 meter second of the x-ray to be tested. 
The only reliable method is to try different x-ray exposures until one is 
obtained which will exactly equal the photographic effect of 1 meter 
second of electric light. Thus, we may find that two seconds exposure 
to the x-radiance to lx? tested at a distance of 1 meter (t. e., 2 meter 
seconds of that particular x-radiance) produce a photographic effect equal 
to 1 meter second of electric light. In that ease the x-radiance is said 
to be of \ Tousey power. 

The x-ray anti ordinary light both diverge in every direction, and 
their intensity varies inversely as the square of the distance and directly 
as the intensity of the source. One meter candle-power second of 
electric light may, therefore, consist in the light from a 16-candle-power 
lamp applied for one second at a distance of -I meters, or a 4-candle-power 
lamp for four seconds at a distance of 4 meters. 

The x-ray test application had usually better lx; made at a standard 
distance of 1 meter, and its power is inversely proportional to the number 
of seconds required to produce 1 Tousey meter second (f. €.. to equal the 
photographic effect upon kodak Him of 1 meter second of carbon filament 
incandescent electric light of the usual brightness). 

To measure the most powerful x-radiance, which can only U* turned 
on for a fraction of a second, the best way is to make three exposures of 
67 
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»ifr<iuwiersecond each, at a distance of J, and 1 meter. Calculating 
; t j lc inverse square of 1 he distance, an exposure of one-quarter second 
•it ' meter is the same as sixteen-quarters or four seconds at 1 meter; 
and* one-quarter second at } meter is the same as one second at 1 meter, 
(luided by the result of the first film, other distances may I** employed 
vmtil the "exact equivalent of 1 candle-power meter second is found. 

1 optical ion of this Method to Static Safely in Radiography —The 
radiographer should measure the intensity of the radiance which he 
habituallv uses for certain classes of work. If this is of 1 Tousey power, 
then 500'meter seconds (or fifty-five seconds at i meter from the anti- 



Fi«. 740. Fin- 741. 

Fiiw. 740. 741.— Tousey niwurcmcni of r-ray power. Two middle squarvs expo*** 
to 1 candle-power meter second of incandescent electric light. The others exposed to Ue 
r-r»y for different timer at a distance of 1 motor. The effect*, which are exactly equal to 
the standard 1 eandle-jKiwer meter second. enable one to calculate the Ioutey power oi 
the x-ray. 


cathode to the skin) would lx* an erythema dose. This exposure at one 
time,or divided among several radiographs within a week or two. would 
produce an x-ray bum. If one’s technic is so poor or the subject so diffi¬ 
cult that the examination cannot he completed without approaching 
this safety limit, the attempt should In* abandoned. 

X-ray of 1 Tousey power will make must radiographs in a fraction 
of a second with or without an intensifying screen, depending upon the 
difficulty of the case. 

7 he Touxnj Mrthod of I)omge in Rontgenotherapy .—For surface lesions 
no filtering screen is used cither for previously measuring the Tousey 
power with a kodak film or during the treatment. If the x-rad ancc has 
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Erythema Exposures of x-Ray of Varum* Radiographic Strengths. 



a penetration of about 6 Benoist and A Tousey power, then sixteen 
minuted exposure at 61 inches from the anticathode to the skin will be 
an erythema dose of 500 Tousey meter seconds.. Other distances and 
their erythema doses are given in the following table: 


Erythema Do** of x-Ray in Ordinary Therapeutic Strength. 


Distance (ruin anticathodc to skin. 


Meter*. 


Inches. 


13 

13 

13 

13 

9* 

9* 

9* 

9* 

8 

8 

8 

8 

6 

C 

61 

61 

54 

54 

II 

41 

II 


II 


Tousey power. 


1*50 

1/50 

1/10 

P30 

1/60 

1'50 

l'40 

130 

ICO 

150 

i;-io 

1^30 
ICO 
150 
1/40 
130 
l to 

l SO 
1/40 
1/30 
ICO 
1-50 
110 
1 30 
160 
1/50 
140 
130 


Minutes. 


56 

47 

37 

2S 

31 

25 

20 

15 

20 

16i 

13* 

10 

14 

Hi 

9* 

7 

10 

II 

5 

5 
6 } 
5 * 

4 

6 

5 
4 
3 


For making the test, flat kodak films measuring 2*X34 inches are 
bought from the Eastman Kodak Co., Rochester, N. Y., U. S. A. One 
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• For very large persons with a stronger exposure, the anticathodc should In; more than IS inehr* from the skin 









































rontgenotherapy 1001 

of those is placed in a Mark envelope which has two small windows cut 
in it. each of which can bo opened separately by turning hack a Hap. 
Tin's*' preparations arc made in the dark room and preferably at night. 
A 4-candle-power lamp is left burning in the outer room at a distance of 
4 meters and is covered by a black paper except at the side toward the 
dark room. Having opened one of the Haps in the envelope in the dark¬ 
ness. the opening is covered by pressing that surface against the opera¬ 
tor's clothes until the door is opened, and then, stop-watch in hand, the 
envelope is held toward the light 4 meters distant for four seconds. 
The front of the envelope is pressed against the operator’s chest to pre¬ 
vent further exposure and the door closed; then the portion just 
exposed to light is covered and another portion gotten ready by turning 
back the other Hap. Two portions are exposed to 1-candle-power meter 
second of incandescent electric light separately, so that one acts as a 
control as to the accuracy of the other. After the exposure to light the 
entire envelope is placed inside a larger black envelope. 

A number of such packets may be prepared at once and kept in a 
lead-lined box ready for the x-ray exposure. For the latter purpose, a 
thick sheet of lead is folded around the film packet like the cover of a 
book. The openings in the front cover are closed by lead flaps which 
may be turned back separately, exposing different parts of the film to 
the x-ray for various numbers of seconds at a distance of 1 meter. On 
developing the film 6 squares will be found to be darkened, two by elec¬ 
tric light and four by x-ray. It is essential that a large part of the film 
shall be protected from both, and the fact that this portion does not 
darken in the developing solutions shows that the darkening of the dif¬ 
ferent squares is not due to any accidental exposure during the process of 
development. It will not be safe, for instance, to expose the 6m to the 
ruby light in the dark room during development. 

Tousey Power of the x-Ray from Various Generators .—A 12-inch induc¬ 
tion-coil, with a wheel interrupter and a primary current of 110 volts 
and 5 amperes and a secondary current of H ma., produces an x-ray of 
alxmt & Tousey. 

The same coil, with a Wchnelt interrupter and a primary current of 
110 volts and 18 amperes and a secondary current of 8 ma., produces an 
x-rav of alxmt A Tousey. 

A static machine actuated by a current of 220 volts and 25 amperes 
and sending about 64 ma. through the x-ray tube produces an x-ray of 
about 4 Tousey power. 

An interrupterless transformer or a high-tension direct current gene¬ 
rator produce from 4 to 1 Tousey for radiographic work, and may be 
reduced to A Tousey for treatment or fluoroscopy. 

Villard's Instruments for Measuring the Intensity and Quality of the 
x-Ilay .—These depend upon the ionizing effect of the ray. The radio- 
sclcromcter is of the nature of a quadrant electrometer, which is con¬ 
nected with a source of uniform potential, such as a direct 116-volt 
of electric-light circuit. The x-ray can reach different parts of the ap¬ 
paratus through an aluminum and a silver screen. The deviation of the 
electrometer indicates the ratio between the radiation transmitted by 
the silver and by the aluminum. This is dependent upon the quality of 
the ray and not upon its intensity. 

The radioquantitometcr registers by clockwork the tiumlx-r of times 
that an electroscope, connected with the 110-volt direct current, becomes 
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charged and discharged during the total time that the patient i« exposed 
to the x-ray. The electroscope in this ease is of the general constmction 
of a quadrant electrometer. 

Each of those two instruments looks like a milliamperemcter, and 
is intended to be placed at the same distance from the x-ray tube as the 
patient. 

Influence of the Rate of Interruption in the Primary Current 
Upon the Quantity of ac-Ray Produced.—In an experiment hv 
Bordier, 1 with the same strength of primary current and tin* same 
quality of x-ray, the Sabouraud and Noire radiometer absorbed 1 tint 
in nineteen minutes with 193S interruptions per minute; and required 
only ten and a half minutes when the interruptions were at the rate of 
3544 per minute. 

This has a very important bearing upon the subject, of dosage in 
radiotherapy. It does not impair the value of any of the measurements 
which depend upon the change produced in a chemic substance, but it 
does affect measurements based, like the author’s, upon brilliancy of 
illumination, or, like Johnston’s, upon the resistance of a selenium cell. 
The last two methods and several others might give different results 
with different types of apparatus sending impulses through the x-ray 
tube at different rates per minute. 

The use of the static machine for x-ray treatments is entirely satis¬ 
factory if the machine is powerful enough and in good working order. 
Measured by a milliamperemcter the current passing through the tube 
will be found not to be much over 1 or 2 ma. at the most, and the fact 
that the amperage is very low makes the heating of the anticathodc 
very slight. In fact, the heat is dissipated as fast as it is produced, 
and so the bulb may be used for hours without getting hot and without 
material change in degree of vacuum. It is on this account that the 
less expensive, but equally well made, light anticathode tubes are used 
with the static machine. The small amount of current passing through 
the tube causes the intensity of the ray to be so slight that much longer 
exposures are required than with a coil. Experience in radiography 
shows that the time must be about five times as long, and in fluoroscopy 
the safe time of exposure is so long that there is danger of forgetting that 
there is a limit beyond which there is the risk of a burn. In radiotherapy 
with the static machine, in the absence of special apparatus, like Ilolz- 
knecht's chromoradiometer, the dose which may be administered every 
two or ihree days may be stated to be eight to fifteen minutes at a dis- 
tuiu e of 10 inches from the anticathode. This is with a machine having 
twelve or sixteen revolving glass or mica plates, 32 inches in diameter, 
and with a tube of medium or high vacuum, backing up a spark of 3 to 6 
inches. Spark-g:q>s are. generally useful when working with a static 
machine. 

the X-RAY in the treatment of malignant disease 

x-ray most assuredly has a selective action upon the atypic, 
rapidly developing cells which constitute the essential part of most 
malignant neoplasms. There is reason to believe that the soft rays, 
with the least penetrating power, produce the most beneficial 

. , ’ :‘ n, I it is very certain that the diseases, like epithelioma, in which 

t lie lesion is often a purely surface one, are much more amenable to this 
1 Arch. (1'ElcctriritA Mtxlicalc, Jan. 10, III07. 
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n.,-lhcl of jmitniciu than nr.- the rnreinomntu the enreomnln with 
.le.-p-eeate,l h.»"",». Still, even these nr- almost nlwnv, “"r^lv 
, ff '"l ,,n ' 1 “ m ">>- eases a eule may Is- produced. The effect m-nendlv 
suuitht is not one of destruction . .. mats,, but of molecular chance and 
elimination. It is seldom wise to produce .in ulceration hv the :ti>nlic-t 
tion or the x-rav in treating malignant disease. In some cases the 
elimination ot the products of a degenerative process produced hv 
x-rav treatment of a large malignant growth will cause a sort of toxemia 
This is a tempo ran- matter and its nature is discussed in the chanter on 
the physiologic effects of the x-ray. It may furnish an indication 
for less vigorous treatment for a time; it does not indicate a tendency 
on the part of the treatment to produce metastasis and a general 
dissemination of the disease. The latter tpiestion has U*en most thor 
oughly studied. In certain cases which are submitted to x-ray treat¬ 
ment while the disease is still purely local, and before anv metastasis 
have taken place, the x-ray effects either an actual or a symptomatic 
cure. In other cases metastases have already occurred and may some¬ 
times be demonstrated by x-ray examination in the mediastinafglands 
although symptomatically the disease may still appear to be a local one. 
In sueh a case x-ray treatment nun produce a brilliant effect upon the 
local lesion, and this may lx? accompanied by a most gratifying increase 
in health and strength. Then after a period of, it may be, seemingly 


it has simply been unable to prevent it. Much benefit may be accom¬ 
plished in such cases in the direction of removing, controlling, or pre¬ 
venting the recurrence of a local lesion and delaying the occurrence of 
metastases and death, and, except for intrathoracic and intra-abdominal 
cancers, a considerable percentage of cures may be expected. A'-rav 
treatment before and after an operation upon an external growth, such 
as a carcinoma or sarcoma of the breast, has a decided tendency to pre¬ 
vent recurrence. The same holds good of cancers of the neck of the 
uterus, a part which can lx* reached directly by the x-ray, but here 
internal involvement has practically always occurred before x-ray 
treatment is begun, \aluablc and effective as it is in these cases it 
will probably not save the patient’s life. The beneficial effects of the 
x-ray in cancer are the relief of pain by an immediate action, the cure or 
control of a local lesion, a directly beneficial effect ujam the general 
health, the prevention of recurrence if intermd involvement is not al¬ 
ready present, and the cure or control of external glandular metastases. 
•Y-ray treatment is indicated at every stage of a cancer, but it should he 
an adjunct to and not a substitute for surgery in the majority of cases. 

The technic consists in exposing not only the affected region, but a 
considerable surrounding area, to the rays from a tube with a low 
vacuum (resistance 1 or 2 inches, radiometer 2 or 4) for surface lesions, 
and a medium vacuum (resistance 3 inches, radiometer 5 or 6) for those 
more deeply seated. It is absolutely necessary to produce a certain 
degree of reaction, but probably the best results arc obtained when this 
occasions only redness and a dry desquamation without ulceration. 
Cases of deep-seated cancer, as of the breast, in which the disease has not 
produced ulceration, an* as amenable to the influence of the x-ray as 
cases in which ulceration has occurred. The same two methods are 
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available for cancer that an* used for other cases. Bv one method 
moderate doses (nine minutes at 10 inches from the ant’icathode with 
an intensity which shows the hones of the hand faintly at 2 hit* or 
Wehnelt interrupter with tip of platinum 1 mm. in diameter ex posed 
primary current 1 amperes, current through x-ray tube 1 or 2 ma six 
minutes at. a distance of 10 inches from the anticnthode'*or static 
machine with twelve revolving plates 30 inches in diameter, ten minutes 
at a distance of 10 inches from the. anticathode) are given about even' 
three days. The development of the desired reaction is gradual and the 
dosage may be regulated accordingly. Treatment is usually continued 
for a good many months, possibly making complete intermissions from 
time to time. The other method involves the administering, either at 
one dose or in half doses, of a sufficient amount of x-radiation to produce 
the necessary degree of reaction. The amount is measured bv Holz- 
knecht’s chromoradiometer, and is 4 H., 5 H., or even more in certain 
cases. The application should not be repeated until after the develop¬ 
ment and subsidence of the reaction. This will take from three to six 
weeks. The Muller heavy target tube, Xo. 13, or the Muller water- 
cooled tube, Xo. 14. are excellent for this purpose. A localizing shield 
is a desirable means of protection for the operator and the patient in the 
treatment of most cases. 

With some apparatus a primary current of 2 or 3 amperes and 12 
volts is suitable for therapeutic work, while with others a primary 
current of from 5 to 10 amperes and from GO to 90 volts is required. 
The different elements that go to produce the x-ray arc so complex 
and mutually dependent that the only universal measure of efficiency 
and dosage is in the radiance itself. 

The number of milliampcrcs actually passing through the tube 
furnishes a guide of considerable value, though it does not dispense with 
the other considerations. With a tube of medium or low vacuum 2 or 3 
ma. passing through the tube usually produces about the intensity 
of radiance required for the normal dose. This normal dose is the 
strength which may be repeated every two or three days until a reac¬ 
tion gradually becomes established. 

Gaifft 'g, Snook’s, or Weston’8 mUliamperemctcr , showing exactly the 
amount of current passing through the x-ray tube, is valuable in con¬ 
nection with the other factors which go to the production of the x-ray. 
Taken by itself it does not furnish a reliable guide. 

If a large region is to be treated, the full number of units may be 
applied to different portions one after another. Within reasonable 
mints the x-raying of several different parts of the extremities on the 
same day does not produce an undesirable effect, but it is especially 
necissary to limit the application so that adjacent parts will not. receive 
adouble dose. Further details about safe and dangerous doses have 
>een given in the article on X-ray Dermatitis. 

fa transformer is used instead of an induction-coil the primary 
urrvI ? t b ‘ 1 ould be turned on sufficiently to produce a current of 2 or 3 
a. through a tube with a medium or low vacuum. This form of ap¬ 
paratus requires no interrupter and works on an alternating circuit. 
.‘:^ ndar >- * urrcnt I* absolutely steady, and perhaps this is the best 
pp&ratus yet devised. It is described in detail on p. 723. 
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this can lx* done without producing some degree of atrophy of the skin 
is questionable. With careful management, this atrophy may In* so 
slight as to be a very great improvement over the original condition in 
cases with almost a beard, but in cases with just a slight exaggeration of 
the normal downy growth x-ray treatment is not to Is- recommended. 
Kor x-ray treatment the vacuum should 1 h* low, the neighboring parts 
of the face protected, and the application may consist of 3 H. repeated 
once even* six or eight weeks during six to twenty months; or of 2 H. 
eve rv’ three or four weeks for six months, then stopping for two months 
to see whether the atrophy is going to be so marked as to make further 
treatment undesirable. If this is not the case treatment is recommended. 

Another plan is to give a course of from six to ten treatments of such a 
nature as to produce a reaction from their total effect, ami still have 
each treatment so mild and the intervals between them so long that 
when the reaction In-gins the treatments may be stopped with a knowl¬ 
edge that the effect will not go to an undesirable extent. This reaction 
should be accompanied by complete loss of hair over the exposed area, 
and after it has subsided the skin should bo left as smooth as a baby’s. 
The hair almost all returns after two or three months and the course of 
treatment has to be applied again. Three or four courses of treatment 
may l»e required during the course of a year, and are likely to be partly 
successful in permanently lessening the amount of hair. This method 
is attended by the usual'risk of causing slight atrophy of the skin, and 
too severe a reaction must be guarded against for two icasons- one 
because it is painful and temporarily disfiguring, and another because it 
may give occasion for some legal claim against the operator. I lie pa¬ 
tient ought to be told that the treatment necessarily involves the pro¬ 
duction of an inflammatory reaction, or “x-ray burn,’ accompanied 
bvsome redness, pain, and swelling, that it is not certain that all the 
hair will be permanently removed, and that there is some possibility 
of the skin being left somewhat thin and puckered afterward, it 
seems to be a matter which the operator should approach with a feeling 
that there Is probablv very little credit to be gamed from treating such 
a case and that the wrong kind of a patient may make trouble for him. 
It mav be undertaken at the earnest solicitation of a patient who is 
disfigured by a regular beard, and who understand that the resu t niaj 
not be complete destruction of all the hairs and that there ma\ sorm 

effect upon the skin. , . ,, 

A patient has recently liecn seen by the author who was irv.itt d eig 
years ago in another city. There had never been any redness or j>ain 
or swelling. The hair had simply fallen out, but had returned, and >ix 
months later atrophy and shriveling of the skin set in. 1 his ha> re¬ 
cently become less and l«*ss apparent, but the chin still look.- a little a- 
it had been the >-eat of a very mild but thickly distributed small-pox 

eruption. .... 

Example of Application for Hypertrichosis.— The following 
show a scries of treatments given by the author, and which produced a 
right degree of reaction accompanied by the temporary falling out or a 
the hair of the region treated: 110-volt direct current; 12-inch induction- 
coil with \Vclinch interrupter; primary current 4 amperes; tried land** 
tube of same sixe and style as the Miiller No. 13. only the antieat hode "-a-' 
connected with the positive terminal, not the accessory anode. * ” 
radiometer showed ravs No. 5 Benoist. The spintremeter showed a resrs * 
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* KU UH r ni ' ,n ™‘ I'm] iscnw spark-gap wan used. 


- • . Applications were made evcrv other «l:»v—three were nf 

;r, aZ'z t u( ?" •«!>.*■«<• .,f ,h£asssf 

, . “ , ” u * c f» J,nd one of three minutes. The total exposure 

amounted to * Ilolzkneoht units, applied in three weeks. The firsudfen 

r T r 1h of t,H ' l Y l,rnnd son,e tanning and freckling and some 
tenderness. This was noted two weeks from the first application and 

att.*r about - Holzkncoht units had been applied. Four days later 
thejmin* were brittle. After the full three weeks’ applications of a total 
of . Ilolzknecht units then* was commencing redness of the skin. The 
desire*! dose having been applied the applications were stopped and the 
further progress of the reaction was noted. The portion of the face 
which had been treated became quite a fiery red and somewhat swollen 
and quite painful. This gradually changer! to a darker red or almost 
a brown color. There was desquamation of the epidermis and com¬ 
plete falling out of t he hair, but without any ulceration. The face had 
to be treated in several different sections, each part in succession receiv¬ 
ing the amount of exposure specified above, while the rest of the face 
was protected bv sheet lead. Besides the atrophy of the skin, there 
may develop a dilatation of the superficial blood-vessels, such as seen 
upon the noses of chronic alcoholic subjects. X-rav treatment, then, is 
indicated only in severe cases where the resulting slight changes in the 
skin amount to nothing in comparison to the relief experienced from 
the removal of the original disfigurement. The more experienced the 
operator, the better within certain limits wiil he be able to regulate the 
changes produced in the skin. 

The use of an aluminum filler, 1 mm. thick, and the application of 
single doses of 1 Sabouraud (51 IT.), or a little less, is apt to cause falling 
out of the hair without inflammatory reaction; it may have to be repeated 
several times to secure any permanent removal. 

Favus.—In this disease, when it alTects the scalp, the x-ray is 
probably the best means of treatment. The object should be. by one 
or two vigorous applications, or by a scries of frequently repeated milder 
ones, to produce complete temporary loss of hair. After this has been 
produced it is easy enough to eliminate the fungus by suitable medica¬ 
ments, but this is not the case if any hairs have been left. The scalp 
should be exposed in four different sections (frontal, occipital, temporal, 
and parietal) and the anticathode should be far enough away (hIhiuI 
10 inches) to secure uniformity of action. Sheets of x-ra\ metal form 
the only satisfactory protection while each particular portion is exposed. 

If one full dose ‘is given it should lx* of 1 or 5 H. (Holzknecht units), 
and it should lx* repeated after three or four weeks over any portion 
which has not become depilated. This treatment produces a very 
decided react ion. which is most severe in the regions already inflamed 
by the disease. The hair falls out and there is considerable desqua¬ 
mation. The hair begins to grow again six weeks alter it has alien out. 
but. of course, the follicles which have been destroyed by the fin us 
ulceration are not regenerated. The application 

or the hair follicles will be destroyed by the x-ray and th< part remain 
permanently bald. This is Holzknecht s own method, but I round, of 
Vienna, ami most operators in America secure the same reaction •» the 
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course of three weeks by repeated milder applications. A medium 
degree of vacuum should be used. 

Alopecia areata is treated in the same way as favus and with 
fairlv g!*»d results. The application need not extend more than J inrh 
innoial the margin of the area affected, and must Ik* somewhat less 
vigorous for the beard than for the scalp. Neither in this disease, hi 
favus, nor in any other is it likely that the benehcial effect is due to 
bactericide action. In favus it is good almost solely as a depilatory, 
**nd in alopecia areata it lias a slight stimulating effect upon the hair 
follicles. This last is shown even when no visible reaction lias been 
produced As the result of x-ray depilation for alopecia areata is some¬ 
what uncertain it may be wise to follow Freund's suggestion and try the 
effect upon one small area before treating all the regions affected. 
In no case should repeated severe reactions be used that would destroy 

the hair follicles entirely. . u ...... . 

Sycosis.—JST-niy treatment gives excellent results, the technic being 
the same as for favus of the face. It is one of the diseases in which the 
z-rav mav be regarded as a specific. 

Psoriasis.— One full dose of 2 H. for the face or 3* H. for the bodv 
suffices to cause the disappearance of the patches over the area exposed. 
The hair should he protected by x-ray metal. No inflammatory reaction 
should be sought. Recurrence is as liable to take place as after any other 
treatment. Or smaller doses may be given, and repeated every day at 
first, and later even' other day, until the appearance of the slightest 
possible reaction. The vacuum of the tube should be medium or low. 

The authors experience indicates that the diseased area is much 
more susceptible to the x-ray than the surrounding skin, and also that a 
second course of treatment’finds the diseased areas with an increased 
susceptibility. The point of the elbow where the disease is often 
present is particularly slow to heal after a severe dermatitis. Smaller 
doses than usual should be used in recurrent eases of psoriasis. 

The way in which the patches disappear is quite remarkable. There 
is no doubt about this being due to the application of the x-ray, because 
areas which receive a sufficient dose clean up completely, wliile those 
insufficiently treated do not show complete improvement. Ihe cent'-; 
of a large patch may become perfectly clean if the tube is close to the 
surface and is kept in one position, while the edges are but slightly 
improved. The distance in this case from the anticathode to the 
edges of the psoriatic patch may be considerably greater than from the 
anticathode to the middle of the patch. As the intensity diminishes 
with the square of the distance the tube must either be at a consider¬ 
able distance, so as to reduce the difference in the relative distances, or 
the tube must be changed from one position to another during th< 
exposure. A greater distance requires a much longer exposure. 

If success requires equal exposure of all parts of a single patch it 
will lie readily seen that a number of patches on different aspects ot a 
limb must be treated individually. 

The application should be limited to the areas of disease and a 
small zone of surrounding skin. This is not to prevent undue action 
on the neight>oring skin, for, as already mentioned, the dose required to 
affect the diseased area is smaller than that mpiired to affect the noun 1 
skin. So many regions of the body are affected that application 
to all of them with a bare x-ray tul>e might produce some umlesira >*• 
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■ r ": 1 ' ftpatinent, and there dory- not seem to he anv great probability of 
cure. Massive doses of 4 or 5 H. ( repeated even- two or three weeks 
have been used in the cases thus far rejwrted. * ’ 

Keloid. The successful treatment of the disease bv the j-rav h is 
Uvn reported by many different o|)erators, and it can no longer be 
sidered mb jiuhee. home degree of re¬ 
action should be excited, but no ulcer¬ 
ation. Kays No. 5 and a quantity of 
about 6 II. may be applied once in five 
or six weeks, or milder doses, amounting 
to the same total, in about throe weeks, 
and then followed by an intermission 
of three weeks. 

The case shown in Fig. 742 of keloid 
of the lobe of the ear was given a num¬ 
ber of jr-ray applications at St. Barthol¬ 
omew’s Clinic with commencing bene¬ 
fit. but abandoned treatment before it 
was complete. It was more of a tumor 
than most cases of keloid. They are 
often more like hypertrophied sear-tis¬ 
sue and arc then more quickly amenable 
to treatment. It takes from three to 
six months in any case, and there are 
so far no observations to show whether 
it removes the tendency to the develop¬ 
ment of this abnormal tissue in new 
places. It is a treatment which is to be 
von- strongly recommended in cases of larger extent, where electrolysis 
would be painful and tedious. The x-ray is not the only successful 
treatment for keloid and perhaps not the best one. lreatment by 

thiosinamin is to lie considered. . , , f f 

Thiosimwiin in the Treatment of Keloid.— Tins method of treatm< nt 
was introduced by the author in 1804 ’ and consists m the wu-nud ad¬ 
ministration or the hypodermic use of the drug ... queatton . _ 
min i« y. *»h«tance which pn>duees a very marked temporal Ieukocjtop 

SinMK 3JS£* th. coa-stitutioa-d tendem^Mo ... 

: las? St* m Mw 13 


J-'ig. 74--—Ki'lnid of th<* ear mated 
l»y Uic i-rny. 
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The importance of the latter feature is very great. These case** 
develop a larger keloid in the scar if the original growth is excised. 
They develop one in each nccdle-puncturc if hypo<lermic treatment 
is adopted. A keloid develop'd in the scar from too intense photo- 
therapy in a case reported by Helot. 

A case treated by the author was one of a college student who de¬ 
veloped keloid in a vaccination scar. After one excision this formed 
a large mass with numerous prolongations, disfiguring and greatly 
disabling the arm. Thiosinamin was at first used by hypodermic 
injection near the growth, but us new keloids soon developed in each 
needle puncture the method of administration by capsules to be 
swallowed was adopted. Treatment had to Ik* continued for about a 
year, but resulted in a complete cure of the growth and of the tendency 
to the formation of others. 

Whether the x-ray alone will cure the tendency to keloid is a question 
not vet settled. 

Cases of multiple keloid have been reported by Siovers 1 which were 
cured by the x-ray without any other medication and had shown no 
recurrence in two years. 

Hyperidrosis.—This disease has been treated by the x-ray and a 
successful tochuic described l>v Leopold Freund. 1 

My own technic is illustrated in the following case of most extra¬ 
ordinary hyperidrosis palmaris. The patient, a physician twenty- 
seven years old, had always suffered from such sweating of the palmar 
surface of the hand and fingers that sixty seconds after wiping his hands 
on a towel the unnatural secretion would fall from his finger-tips in gnat 
drops. 

The treatment consisted in a single massive dose for each hand of 
unfiltered x-rays about No. 7 Bcnoist penetration and ifoTouscy inten¬ 
sity and about 10 Holzknooht units of quantity. This dose was applied 
from a tungsten anticathode 7-inch bulb excited by a 12-inch induction- 
coil with a wheel mechanical interrupter. 1 he primary current was 
5 to 6 amperes, the secondary* 1 to 1 * ma.; the distance from the anti- 
cathode to the skin 6* inches and the time of exposure twenty-eight 
minutes. This was much more than a Sabouraud and Noire ery thema 
dose of 5* H., and was made possible by the toughness of the skin in¬ 
volved ami preliminary tests of its sensitiveness in this particular case. 

The result was redness and swelling coming on after a period of iik li¬ 
bation. Dry* desquamation, except in one small area where there was an 
actual blister. The skin was left smooth and dry*, ami when seen a fey' 
montlis later the palmar surfaces yvere as dry as a bone. 

This radiance required an exjxxsuro of sixty minutes upon a >a >ou- 
raud barium platinooyanid pastille at 65 inches from the anticat Mode 
to change it to Tint B. Sixty minutes at 13 inches (twice as far as the 
pastille) would, therefore, have applied a Sabouraud dose to the skin and 
onc-quarter tliat time or fifteen minutes would ha\*e been a Sabouraud 
dose at 65 inches, the distance at which the application was actually 
made to the skin. . 

Eczema.—This disease is very* amenable to x-ray treatment, and, 
according to Leonard, the lowest practicable degree of penetration pro¬ 
duces the best results. The x-ray tulx* may show the blue cat Mode 

1 Med Geacllzch. zu. Leipzig, January, 1907. 

* Gene Use haft dor Acrztc in Wien, Sitzung von, Jan. 29, 1909. 
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of t!,o electric power passing ‘thmu'h°"J ZT'u- '1 VWy T"" frfl “ ,ion 
latter is not very powerful nnrl , ,nto nuliance. The 

tho tube may Ik- vorv near the *fcfo "i??* T ""I'drcd. and 

exartly and probably the ‘ 7* w to define the dosaae 


require separate exposures. - - 

moderate doses or a sfagU^xj^ bv frc 'M uont exposure to 

latter case it is yen- imnortS 7 h 1 Cav - v,los ° $ H.). In the 

these show a tendency to develop into/iiiH r" S0Unt ! 1 ® kin * Somp ol 

a,..,.- reason to believe that n severe eharere j n X I fX J hcre * 
products in some cases a tendency toward .nalipnLw *' ny 

from copper electrodes. This, however, should lx- combined'whh^heJ 
appropriate treatment, such as an ointment containing resorcin car¬ 
bolic arid, alum, and chthyol; the internal use of £$££ 10 Z. 
three tinn*> a day. 1 he latter is of the greatest service in the cases which 

are dependent upon a uric-acid diathesis. cn 

,, Ne r' — 1 oscular or hairy nevi or port-wine stains may be treated by 
tne x-ray, but mild applications produce little or no effect. There 
must be a veiy marked reaction, although it is better to avoid ulceration. 
Alter successful treatment the skin may show slight atrophy and its 
color may not be absolutely normal, having somewhat of a cicatricial 
character. In these cases the choice of treatment lies between igni- 
puncture. electrolysis, excision, and the x-ray. Where the nevus is 
so small that it is possible to secure a linear cicatrix excision is best. 
Electrolysis is excellent for nevi of moderate size where the cosmetic 
effect of excision would be bad. The x-ray is adapted to cases of large 
extent and in which the disfigurement is so great that the result ob¬ 
tained, even though it can hardly' be expected to be perfect, will be a 
very great improvement. In these cases a single dose of 4 H. may* be 
given, protecting the neighlwring parts, and repeating it after a month. 

1 he second dose may be the same or of slightly' greater strength, de¬ 
pending upon the degree of reaction. The vacuum should be medium, 
and if repeated fractional doses are given the radiance should be rather 
brilliant, so as to lie a little more than the standard dose on p. 10fi4. 
The degree of reaction sought is one accompanied by* slight blistering, 

but without ulceration. ... 

Chronic Ulcers.— The x-ray does not appear to have any specific 
effect upon an ulcer, but exposure to the x-ray may produce two different 
results. There may be a stimulation due to the durijj ol 
tricity emanating from the x-ray tube and having a tendency to stimu¬ 
late heahng and there i* a regular cloud of atmospheric dust repelled 
fron. t h x-rav tu»H., and if a raw surface » exposed to this a dangerous 
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implantation of bacteria and other particles mnv take pin 



Mild doses, like those on p. 1064, repeated only one, 
used. There jut so many better applications, elect 1 
that the x-ray will hardly Ih> chosen unless there is so 
such as t he fear of a development of malignancy. 


nee a week, may lie 
ctric and otherwise, 
some special reason, 


ably one of lupus, but which was subsequently thousht to be of a ' -i>h' 
ilitic nature, did remarkably well under x-ray applications and' was 
promptly and completely cured when antisyphilitic medication was 
added (Fig. 743). 

Seorbo, of Naples, has treated a syphilitic lesion of the skin by 
ultraviolet light and the x-ray. J 

Rhinoscleroma.—Freund* reports the cure of such a case by twentv- 
five applications of the x-ray. The nose was thick and indurated and 


the nostrils were blocked up with 
nodules, which also involved the 
hard palate and the posterior wall 
of the pharynx. Dittrich’s bacilli 
had been found in the tissues. 



Leukoplakia Buccalis.—Leduc 3 
reports 3 cases treated by ex¬ 
posure of the tongue to medium 
soft rays at a distance of 20 cm. 
(S inches) from the anticathode for 
two minutes at the first treatment, 
possibly repeated in three weeks. 
The leukoplakia completely and 


ip^cat'o™ Tm P^nnanently disappeared without 
promptly cured by antfepodfic treatment. sound part of the tongue show¬ 

ing any effect from the application. 

Cicatricial Contractions.—These yield slowly to the influence of 
mild applications of the x-ray. Thiosinamin is also excellent in these 
cases, and requires to be given intcmalh’’ for six months or more. Its 
effect is more fully explained in the paragraph on keloid. 

Leprosy.—This is a disease in which some of the cutaneous lesions 
are susceptible of improvement by x-ray treatment, and, according to 
Oudin, the x-rav seems to have a specific effect uj>on the morbid tissue 
without affecting the neighboring sound tissues. The application should 
be sufficient to produce a mild erythema, not ulceration; 5 or 6 IIolz- 
knecht units should be applied to each of fhe regions treated. This 
amount may be a single close or divided among several sessions. 

Scholtz, on the other hand, did not observe any decided benefit, 
clinically or microscopically, from x-ray applications in 2 cases of 
leprosy which he treated. 

• I-a'iucrrifre, Hull.-tin officii*! ilc la Society Franeaise ii’Electroth^rapio, Dec.. 
190ft. 

3 Wiener Med. Woch., June 2ft, l'-X>5, p. 1279. 

* Arch. cITJeetricin? Medicalo, Feb. 10, 1907. 
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From a study of eases of leprosy made in the hospitals of Norway it 
K to the author that the x-ray may he of service fn the treatment of 
the tubercular cutaneous and subcutaneous nodules and of the chronic 
ulrers which characterize the disease. The larger question, as to 
whether the disease itself can be cured by x-ray applications over the 
spine or the hematopoietic organs, must he left undecided, but when one 
sees case after case which has suffered from the steady advance of this 
terriblv mutilating disease for fifty years it seems as if an effort should 
be made to conquer the bacillary infection or the trophoneurosis by 
x-ray treatment. Applied in these two directions, and with courses 
of treatment extending over long periods of time, but only to the extent 
of causing stimulation of the skin, never ulceration, it may prove the 
means of curing the disease. We know of nothing else in the whole 
Pharmacopoeia which has so marked an effect upon the whole organism 
in therapeutic doses. 

A Case of Leprosy Apparently Cured by the j-Rtty .— This case is re¬ 
ported by Victor G. Heiser of the Lejier Hospital at Manila. 1 The 
different lesions were exposed for ten minutes ever}’ third day to a 
radiance just intense enough to show the outline of the intracarpal bones 
clearly. An ordinary x-ray tube was used with an lS-inch induction- 
coil and a mercury turbine interrupter. The distance from the tube was 
10 inches for the first three weeks, beginning Nov. 5, 190G, but improve¬ 
ment was not effected until after the distance had boon reduced to G or 7 
inches. During June, 1907, after seven months' treatment, the lesions 
seemed almost cured, and the lepra bacilli, which had been abundant, 
became difficult to demonstrate. By January, 1908, after fourteen 
months' treatment, the lesions were all healed, the infiltrations had 
disappeared, and there were no anesthetic areas. The lepra bacilli 
could be detected only in scrapings from the septum of the nose. During 
the months of June and July, 1908, it was impossible to find lepra 
bacilli in any part of the body. At the last observation, August 1, 
190S, after nearly two years’ treatment, the patient was apparently 
cured. 

Scleroderma.—Encouraging results have been reported from ap¬ 
plications of G or S Holzknocht units of Xo. 5 rays made even’ three 
weeks. The sclerotic patches are apparently less sensitive to the x-ray 
than normal skin; for these rather large doses do not excite an inflam¬ 
matory reaction. Xo complete cures have been reported. 

Chilblains.—The redness and pain are relieved even in severe 
recurrent cases by the x-ray and high-frequency currents. Ichthvol 
ointment is excellent and so is white lead. The author has had very 
great, success in treating these cast's by immersing t lit* feet in mackerel 
brine, us hot as it can be borne, for about fifteen minutes. This may be 
repeated in two or three days, and these two applications will probably 
suffice for the whole winter and there may never be a recurrence. 

Tinea Capitis or Ringworm of the Scalp.—The discovery that the 
x-ray is the most effective means of treating this disease is due largely 
to Sabouraud and Xoir£, and their names have become associated also 
with a convenient method of measuring the dosage of x-ray required 
for the treatment of this disease. Their method is to apply rays of a 
medium or low degree of vacuum (Xo. 4 or 5 Bcnoist), with a sufficient 
exposure to produce complete falling of the hair without inflammatory 
* New York Mnlinil Record. Oct. 31, line. 
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wi&rtion and without ulceration. Their method of measurement is 
T ' i .nv,n the change in color undergone by banum plntmocyanid 
JXSJl » tto x-ray. A little tablet runted with thin ,hen,ie.nl. 
I • h t he same that is used in fluoroscopes, is placed s cm. from the 
iticathode while the surface to be treated is at a distance of 15 cm. 
\Vhen it has turned to a standard color, so as to exactly match one of 
brownish-yellow tablets supplied wit h I lie apparatus, we know that 
a certain quantity of x-ray has been applied. One of the test tablets 
Llientcs »„ exposure which is about the proper dose for ringworm. This 
y"„, the application of 51 H., which is the largest dose that can be 

UHlK.il * ii _c.asUmAotitic 1 ho niiAnt it v tn annliwl 


\oTrf oastik form a most convenient means of measuring the dose. 
Haret’s little device holds the pastil attached to the *-ray tube at just 
the correct distance from the anticathode. Ordinary light affects the 
barium platinocyanid, so the pastil is kept covered by black paper, 
except occasionally, when it is turned back for comparison with the t^t 
obk?t which also is held in position. It is not necessary to turn ofT he 
current while making this comparison. Holxknccht s chromorachometer 
depending on the change m color of another chemic compound, may 
be used. ’ The author’s own method is based upon the intensity of the 
x-radiance, which can be measured before the exposure is begun, enal>Ung 
one to determine beforehand just how many minutes the x-ray is to be 
applied. It is described on another page and is excellent for man\ pur¬ 
poses, but presents too great a i>crsonal equat ion for general use in th* 

--particular cases. 

The treatment of these 
cases wit hout any exact means 
of measuring the amount ot 
x-ray applied is to be most 
strongly deprecated. Before 
the introduction of the Sabou- 
raud and Noire method of 
applying an exactly measured 
dose at once or in two part>. 
separated by a day or two. 
the best radiologist had most 
uncertain results in these 
cases. 

An example of suitable 
technic would be the employ¬ 
ment of a 12-inch induction- 
coil with great self-induction, 
a Wehnelt interrupter, 110- 
volt direct current, about * 
amperes of primary current. 

- Muller No. 13 tube, resistance 

-Ringworm of th*. -wmlp (tiny* « P itU) (parallel spark) 2 inches. 

radiometer No. 5 Benoist, 
M-rorulaiy current 1 ma„ no spark-gap. intensity No. 6 Touscv, * ohms 
resistance m rheostat, 1 ma. of secondary Current, At a distance 
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\n ,». ... 'V. ° <l v 4 **)' *he treatment was successful 

mn-t £?"”« of the scalp that are affected must be treated and all 
must receive an equal application of the x-ray. The stre.Jh of ,he 

2 > th?^.i CnCC fft e H^ nt,1 y absorbed in a given time varies**inversely 
as the square of the distance from the anticathode. The convex sh ir«. 
of the head would result in the part directed toward the x-ray tube 
bvinp verv much more affected’than the other parts if a single ™Ware 
\u re made m a fixed position. It is necessary to turn first, one part 
and then another toward the tube, protecting other parts by shect- 
h>ad while one part is being treated. Practically the whole sc'alt. mav 
be treated m four sections—frontal, occiptal, and right and left parie- 

It is unwise to attempt to make this subdivision of the exposure 
bv means of a diaphragm which regulates the distribution of the rays 
from the tube. Such an arrangement is excellent for treating a single 
area, but it would be vert’ difficult to prevent some contiguous portions 
of two neighboring areas from receiving a double exposure, and other 
parts would perhaps not receive any. Using the sheet-lead, a portion 
on one side of a perfectly straight line may be treated during the first 
part of the exposure and the portion on the other side of that line during 
the second part of the exposure. 

Each successive part that is exposed is to receive an exposure of 
about 4 Holzknecht units. 

Mode of Action of the x-Raij in Tinea Capiiis. —The disease appears 
to be due to an infection by microorganisms which are limited to the 
horny layer of epidermis in the hair follicles. In this position the in¬ 
fection is difficult or impossible to eradicate by any ordinary chemic 
or mechanical means. The hairs break off if one tries to pull them out, 
as in favus, where epilation will often effect a cure, and the microorgan¬ 
isms are beyond the reach of lotions or ointments or even gaseous sub¬ 
stances. 

The x-ray kills the homy layer of epithelium in the hair follicle, and 
this layer with the contained germs falls out with the hair. 

The new hair grows out free from infection. 

The sound hairs of the area exposed to the x-ray fall out just the 
same as the diseased ones and arc also replaced by new hairs. 

The Danger of Reinfection. —The disease is a most contagious one, 
and one portion of the scalp may be inoculated from any other part. 
The exfoliated hairs cany perfectly live and active germs (trirophyti), 
and must be prevented from starting new areas of disease. Sabouraud 
makes daily applications of flowers of sulphur to the diseased area from 
the tenth to the thirtieth day after irradiation. 

Such an application as 

It. Sulphur prccip. 1 ^ 3sa; 

Sp. vim reel. /. 

Aquic ..... i**i. 5 IV.— M. 

Big.—Slwkc before uninp u» a lotion. 

is also effective. Or the scalp may be nibbed daily with 


Big. 


Tr. iodi. 

8p. vini rcctif. 
Ixition. 


a<J. 


Oise; 

3j - M. 
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... nih.*r Hemons than the Scalp —The same disease ;ifFr-, ! 

hingu^rm oj“ J? v C milder applications of tin- x-ray beeaun .,f 
>ng the beard shou1 e ™ ^ the z _ rny dermatitis. It will 

^£bK- < be"Sd unwise t» make an appH«ition Kveie enough to 

pr0 M 1 " 0 'rC»a«.-T.“ “v trcatnien; yH,Wgoo,l rcult.s in thi, 
n E The application should be thorough, 3 too II. at a single 
r t L niotectins the surrounding parts, or repeated applications 
of a strength that, the oporator knows will gradually produce a decided 

rea< Tnnus —The x-rav treatment of lupus is practically certain of con¬ 
siderable success. The time required for each treatment is only a few 
minutes and the number of treatments is from five to fifty. In both 
these particulars it possesses advantages over the tinsen treatment. 
Some cases treated bv the best and most expensive tmsen apparatm 
require four hundred and seventy treatments. W bother there is an 
equal prospect of success with the two methods has not been definitely 
settled but in most eases the preference hes with the x-ray. at least for a 
fair trial, or as a preparation for Finsen treatment. A great many 
casex have been reported, and many have been cured, though perhaps 
the majority cannot be entirely cured by the x-ray alone. The method 
produces a better cosmetic effect than curetage or cauterization and is 
free from pain, but it requires about as long a course of treatment as any 
other method. 

The treatment by mild applications, repeated every two or three days 
until a slight reaction has been produced, and bv then maintaining this 
degree of reaction throughout, is the one which is perhaps the safest. 
For details of the method sec page 1052. The other method involves the 
application of 3 to 5 II. once a month for five or ten months and is also 
good. In lupus vulgaris the change produced by the x-ray is one ot 
degeneration of the lupus nodules followed by inflammatory changes in 
the ncighoring tissue, and if severe applications are made the whole 
diseased area may slough out; 7 or S Holzknecht units at a single session, 
or as the total of the applications made in a single week, will product- 
sloughing. but thus is seldom desirable. The ulcer is painful and tak< ^ 
perhaps many months to heal. Milder applications without an intense 
reaction produce a sort of sclerosis, followed by absorption of the lupoid 
tissue with disappearance of the bacilli. 

It is important to note that the effect upon the disease is not duo to 
the bactericide action of the x-ray. The latter is so weak that it- worn • 
require tremendous overdoses to directly influence the bacilli. 
effect is produced directly upon the tissue-cells, and they are in some 
way enabled to dispose of the bacilli. 

Whether strong or weak applications are made, the x-rav certainly 
lias a curative effect, and the milder treatment carefully conduct*--: 
less apt to cause a painful ulceration at any stage of the case. Of cours*. 
fresh lupus nodules may come to the surface and prolong the treat¬ 


ment. 


tion 


In lupus erythematosus there is not the same reason to expeet ulcers* 
i, and so either the gradual method or that bv massive doses of •* ,,! 

H repeated every month or six weeks, may be employed. The vacuum 
lu he tube used for the milder frequent* applications in all forms/' 
lupus should be medium. 3 or I inches spark resistance and 5 to 7 ra.ho- 
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motor, but for the heavier doses the vacuum should be low, 1 or 2 inches 
spark resistance and 2 or 3 radiometer. It will often be found advan¬ 
tageous to combine occasional curetage of certain nodules with the x-my 
treatment. After the disease germ appears to have been eliminated 
it will often happen that a complete cure will be promoted by Finson 
treatment, and will not take place under the x-ray alone even if con¬ 
tinued for a long time. 

Belot* analyzes the treatment of different forms of lupus as follows: 
“ While certain cases of lupus of the extremities are benefited by curet- 
age, any extensive case of lupus, whether ulcerated or not, ought to Is* 
treated by the x-ray; this treatment is more rapid and effective. Rebel¬ 
lious points arc to be treated by phototherapy, but it may be that the 
x-ray produces changes in the tissues which interfere with "the beneficial 
action of the arc light. Phototherapy properly applied gives excellent 
results in small localized lupus.” 

A few of the authors to whom our knowledge of the curative effect 
of the x-ray in lupus is due are Jutassy, Schiff, Freund, Scholtz, Campbell. 
Hyde, Montgomery, Orrnsby, Kummel, Gocht, Albers Schonberg, 
Gassmann, Xeisser, lice, Pfahler, Uhlmann, Pusey, Kicnboek, Holz 
kneeht, Bdcldrc, Williams, and 
Belot. 

A patient with this disease 
was referred to the author by 
l)r. Jarman. She was sixtv- 
seven years old, and had had 
a patch of lupus vulgaris upon 
the cheek for about a year. 

Her father had a similar 
trouble, which had caused the 
entire ala of the nose to ulcer¬ 
ate away. The technic for 
each treatment was as fol¬ 
lows: No. 13 M idler tube, 
radiometer No. 21 Bcnoist; resistance inches; S-inch induction- 
coil; Caldwell interrupter; 110-volt direct current; 4 amj>cres primary 
current; 1 ma. secondary current; anticathode and accessor}' anode 
connected; distance, 8 inches; intensity. No.5 Tousev; 8 ohms’ resistance 
in rheostat. Five-minute exposure equaled 1 Hobsknecht unit. The 
exposures were of two minutes' duration and thirty-five treatments 
were given in a period of two and a half months. The total exposure 
during this time amounted to about 14 Holxknecht units. There was 
at no time anything more than the slightest degree of redness and itch¬ 
ing. A complete cure was effected and there has been no recurrence 
in three years. There is no scar upon the face. It should be added that 
the diagnosis was made from the clinical appearance and histoiy, not 
from microscopic examination. It is, therefore, not absolutely certain 
that the disease was lupus and not epithelioma. 

Absence of Effect Upon Hydatid Cysts.—There is no apparent 
reason why the x-ray should succeed in destroying the parasites which 
cause this disease, and DAY* has found from experiments on this disease 
in rabbits that this supiiosition is correct. 

Rontgenotherapy fur Ryurrhea .4 Iveolaris is described on page 5U5. 

* Lc Radium, S«i»t. 15, 1005, p. 300. 



Fig. 745.—Lupus (or epithelioma) of the face 
cured by x-ray. 
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._ medical ELEcnucm an* kOntoe,. bata 

X bay TH1RAPY IN TUBERCULOSIS 

■, j Tissier 1 showed that the x-ray had 

Experiments by -mi in a culture, and that il had no marked 

no effect u|wn the tul>erc rimenta i tuberculosis They concluded 

effect upon the leooas «* injluence upon clinical surgical tubercu- 
tluit the x-ray had a cmurn 

losis and none upon ph found that the x-ray did not produce 

Muhsam, at 1 ^ • . UH | that it only slightly attenuated the local 

tuberculoses in gun • 1 ^ f h(i anima i was inoculated with it. The 
man.fcstat.ons of tuborc „losis in guinea-pigs, 

z-ray did not I abou t t h P same time,* found that the x-ray 

Rode a ^ - nu trition, and that in eases of tubercu- 

«mcivl.at favored eencroliration in the viscera. Their verdict was 
that no benefit resulted from the treatment. 

Rieder. a little Liter,' came to the conclusion from his observations 
that while the x-ray appeared to attenuate or kill different disease genus 
in glass test-tubes, the ravs had no such effect upon infectious processes 
in animals inoculated with different pathogenic germs. His results at 
that time seemed to show that local tubercular processes were favorably 
influenced, and that in some cases generalization of the disease was 
antagonized. The animals experimented upon died, however, doubtless 
from organic disorders produced by the irradiation. He reported neg¬ 
ative results in human tuberculosis. 

Since that time increased knowledge as to the dosage of the x-ray 
has led to improved results, and the x-ray has become a most valuable 
therapeutic agent, especially for localized tubercular lesions. Bergoni6 4 
finds that, with modern technic, the x-ray has a clearly favorable effect 
upon non-suppurative tubercular glands. According to this observer 
all the tumefied glands which are treated become smaller, but rarely 
completely disappear. The disease, as it affects the joints, the larynx, 
the peritoneum, the lungs, the skin, and other parts, has been very 
favorably influenced by the x-rav. We know that tuberculosis, like 
many other infectious diseases, is often recovered from if the local lesion 
is controlled and if the general health is maintained, and the local lesion- 
an* often of a character or situation to make them difficult to direct!)* 
influence by any other measures than the x-ray. 

1 he effect of the x-ray is not directly upon the tubercle bacilli, but 
upon the lowly organized tissue with rapidly developing cells charac¬ 
teristic of this disease. The effect of the x-ray is grcatlv added to by 
r h 11 u h ° V s ? of kigh-frequenev currents. The latter may 
nitiont h. fuL. rOI, ^ tr r» V1 j- et m -’ vacuum electrodes, or bv placing the 
theeffl.^T u° ° Ud l n ° r Gui Ueminot resonators in such a way that 

only the invisible discharge is intercepted by the 
ffSSt;IS"!* [he ozonumg effect of high-frequenev currents, apphed 
ing “ 0f gr ? lt therapeutic value, acting by stimulat- 

stmiulation ' an< mcreajf? mg metabolism as well as by circulator* 


; ft* 

• Munch 4 ‘3. ISOS 

, f. „ , Ju n*.‘ IS, l$99. 

K Acaa - d “ ■ s * c * cnc «'. HO, 689. Puns, March Z7. 190'.. 
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Rdntgen Iherapj'in Cutaneous Tuberculosis. Moderate oxonmin 

warn : "' 4 ; V r thrw * ■' "«* » curative effect 

i - j ” ,HH * ular ,v ! x ' of tho disease and upon the ulcer* and fistula- 
'' ’ * j ac «« n 'l»ny another type. A suitable exposure for each applied 
non b one and a half minutes, at a distanee of 12 inches from the 
nntimthode, with a jw-netration of No. 4 Benoist ami an intensity of 
1 ousey. Each application amounts to about } Holzknecht unit, and 


Fin. 746.—TuWrruIur firm* of fact* oriKiruttinjt in a sebaceous cyst: cured by x-ruy treat¬ 
ment. 

the application may lie kept up for three or four weeks if necessary and 
then intermittetl. 

Tubercular Adenitis.—Chronic tubercular glands with periadenitis* 
treated by Uontgen ray. may become smaller and change to fibrous 
nodules which do not entirely disapix-ar. Acute tuliereular glands, and 
those already having a tendency to soften, may lie caused to undergo 
cheesy degeneration. The author has observed excellent results from 
z-ray treatment in suppurative tubercular glands of the neck already 
opened upontaneously or by the surgeon’s knife. He has successfully 
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MEDICAL ELECTRICITY AND BOKTOBN RAYS 


treated a case of chronic sinus of the back following an operation fr, r 
tubercular osteitis or tubercular arthritis of the spine by exposure to the 
x-ray. The x-rays were of a quality of about No. 5 Benoist anil an in¬ 
tensity of about So. 5 Tousey. The anticathode was about 10 inch» 
from the surface of the body, and the applications were for ul>out five 
minutes every other day until the skin became slightly reddened. Kai t 
application amounted to about 1 Holzknecht unit. Rontgenotherapy 
results in better cicatrices as well as more rapid healing in case* of 
tuberculous abscess and sinus. 

Tubercular Lymphatic Glands of the Neck.—The.-e an* rcadil >• 

amenable to treatment by a radiance of a penetration of Xo. 5 ,, r ]■ 
Benoist. Short applications of about a minute and a half, at a distant 
of about 9 inches from the anticathode, may be made three times a w <' k 
until some reaction appears. Then the treatment should lie intermit t. [ 
Each application, made according to this plan, should be calculated t 
bt? a little less than 1 Ilolxknecht unit. Another plan is to make rnassiv° 
applications of 4 or 5 H. at a single session, or as the total of two or m, 
sessions, occurring within the course of two or three days X<. 
applications should be made for two or three weeks, but it mav then 1* 
repeated. It is quite important to limit the application bv a ‘shield or 
by covering all other parts of the patient with sheet lead. Baldness ,nd 
stenhty and any possible toxemia are thus avoided. 

the results are that the glandular mass shrivels and certain trl«nri 

as? feTsHS 

Lymphatic Glands. -Disea*, in 
one which will rives "ooti' nlr J™'"'’" 1 Imf * **“ e " 1,llan re require.! is 
a good radiograph of "the rhe “"age of the chest, or will produce 

The r-rar ms thetfn^ r " h “ ex P osure «f five minutes or less. 
pone, ra t,on ofXo 6BeMi s t -^; n ' n . f of .Vo. 10 Tousey and a 
the surface of the hodv ,ni'. * antlrat hode should be 18 inches from 

twice a week, with intern ; f” ex I >0!?u , re three minutes mav be given 
of the Skin. A development of some redness 

sole leather, or a angle laver ♦; ra ^ S; i ma£ ^ e ^* v “ ter P°sinp a piece of 

thick between the x-rav tnKo r ' n ' ,0 d. or a sheet of aluminum sV inch 

prevent dermatitis while pc rnn'n nl!'fif Urface of th ‘* bod - v ’ wdl t<?cd to 
mg rays, which alone could 1* £ the P*** 83 ^ of the more penetrat- 
are less irritating to the ski,, ' a-i ° seat °* disease anyway and which 
about 2 Holzknecht unit< . , ie nt / irest - s kin surface should receive 

enough not to make too .-*1, ' tV<di ;. and a distance of 13 inches is gn at 
the skin and that to tin* Z- » e ~ ,8 P ro poition lx*tween the distance to 
the distance from the ant lot? ‘“sense. ^ 'he tube were so near that 
half the distance to the dr- UK ? t 1 °, 'he cutaneous surface were only 
would result in the skin ^ Ctuon » the divergence of the rays 

as that which reached thJ n^r'^ ,*° a ra diance four times as intense 
it would be difficult to nr.J! lastu,a l glamls. I’nder such conditions 
aetinal glands without a bad HT therapeutic effect upon the medi- 
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Tubercular Lymphatic Glands in Other Ri 

m thu same way and with due regard to their s 
Tlie applications should lx? localized 


nbine the z-ray and high- 

iegions. These an* treated 
sujierficial or deep situation. 



The application in such cases should be over the whole front of the 
abdomen, of a penetration of about No. 6 Benoist, and if the intensity is 
Tousey, the anticathode being at a distance of 10 inches from the skin, 
the exposure should be six minutes (equivalent to 1 IT.). This amount 
of radiation is applied three times a week. The soft rays which might 
cause dermatitis may be arrested by an aluminum or leather screen. 

Tuberculosis of the Kidney.—This is a disease in which the z-rav 
and high-frequency currents did good in one of the author’s cases. The 
z-ray seemed to act by breaking down exudative masses and the high- 
frequency currents seemed to stimulate the elimination of enormous 
collections of pus. The local condition was improved, but general 
infection had probably already taken place and the patient died. The 
applications should be limited to the lumbar region on the affected side. 
The anticathode should be 13 inches from the surface of the body and 
the radiance should have a penetration of No. 6 Benoist and an intensity 
of about No. 7 Touscv. A screen for soft rays will protect the skin to a 
certain extent. The exposures should lx? given two or three times a 
week, and be of such a length that redness will develop in three weeks 
and change to bronzing in six weeks, without ever having any soreness. 
An application amounting to 1 H. at the surface of the body twice a 
week is about correct. 

Massive doses of 4 or 5 H., applied once every four or five weeks, arc 
permissible, but arc probably somewhat less desirable. A mild con¬ 
tinuous effect seems usually better for tubercular processes, and this is 
a region where the toxemic effect, which sometimes immediately fol¬ 
lows an v x-radiation, might be serious if the dose were a large one. 

The' jr-Ray Treatment of Pulmonary Tuberculosis. —A certain 
number of patients have recovered from tuberculosis of the lungs under 
treatment by the x-ray and high-frequency currents and others under 
high-frequciicv currents alone. Those recoveries have been character¬ 
ized by the disappearance of all the symptoms of the disease, including 
the bacilli in the sputum, and hv the radiographic findings character¬ 
istic of cured pulmonary tuberculosis. 


> Lr Hudium, p. 300, Sept. 15, 1005. 
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MEDICAL ELECTRICITY AND HONTOF.N RAYS 


Other css’s have shown considerable improvement under x-ray 
treatment alone, and these rases have been mostly those ,n which the 
applications have been severe enough to exeitc a cutaneous reaction 

with a possible counterirritant effect. * u . 

The* best opinion at the present time seems to be that the x-ray htn 
little if anv permanently curative effect in pulmonary tuberculosis. 

If it is used either alone or in combination with high-freouenev 
currents the technic is the same as for tubercular mediastinal glands, and 
mild frequently repeated doses are to be given with the production of a 
slight reactionupon the skin. 

Tuberculosis of Bones and Joints. — I Ins localized form of disease 
is certain] v benefited by the x-ray and some cases are cured. A chronic 
sinus of the back from an old operated tubercular osteitis of the lower 
dorsal vertebra in one of the authors cases healed after a few applica¬ 
tions of the x-ray and of high-frequency currents from ultraviolet ray 
vacuum electrodes. Tubercular rheumatism of the wrist has been cured 
by x-rav applications, and the pain, edema, and stiffness removed 
(reported by Keboul), and Becl&re has reported a ease of spina ventosa. 
tubercular osteitis of a finger with fistula;, entirely cured by the x-ray. 

It is to be recommended at the different stages of bone or joint tuber¬ 
culosis, when an operat ion does not seem to be indicated or when it has 
not pro veil completely successful and repetition of the operation seems 
undesirable. 

The x-ray should generally be applied from several different direc¬ 
tions, exposing only a small area of skin at a time, so as to secure an 
effect upon the deep tissue without much on the skin. The choice lies 
between mild, frequently repeated applications, continued until there 
is slight cutaneous reaction, anti massive doses, applied at one or two 
sessions. 'The penetration should be No. 6 Benoist and the intensity at 
least No. G 'I ousev for the wrist, at a distance of 10 inches from the anti- 
cathode.and No. 10 Touseyfor the hip or spine,at a distance of 1.3 inches. 

. mild frequent applications would require an exposure of three 
minutes two or three times a week, and the massive doses would require 
twenty or thirty minutes exposure at a single session, or as the total 
exposure, during the course of two or three days. The author's prefer¬ 
ence is for frequent mild applications. No severe reaction is to be 
soug it, and the use of a screen for soft ravs may be found desirable. 


Koodcrer. 1 who has collected the published reports upon the treat- 
01 ,7 , ular Joints and other local tubercular lesions, finds no 
'rue t :it x-ray treatment tends to a general dissemination of the 
a>c. My own experience agrees with this conclusion. 

»pma ventosa is very favorably influenced, while the x-ray does not 
> a< comp ish much in Pott’s disease or tuberculosis of the hip. 


seem 


ARTHRITIS DEFORMANS 

application ar . M * J ro I )ort excellent results from tli 

be combined uitti m Hrt iritis deformans. This treatment shoul 
The Author r " r . measure ? appropriate to the individual eases, 
matic Affections E ^, enence the .r Ray in a Variety of Rheu 
feet in thi- whole eln A ' r * ,ay applications have a decided alterative cl 
as '" casea ,Hn d are a valuable adjunct to treatmenl 
* [>»&* dr Pam, 1908. 

Am Mod A “ oc - “h)*tnict in New York Mol Jour., May 38. ItXH, 
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A ra.ir without 0 bonv'clianJs°l'''‘T Un |? pplic<lh - vVft(, »unielectrodes, 
yields readily to the cornlmi J m the rndiogrnph usually 

do not appear tobecuredth Zth chan ^- however, 

the wav of arrcstimr th * " 1 *1° greatest benefit nmy be secured in 

men.ioncd onTsVg Pr ° grcS9 of ,hc '"-trative arc 

trachoma 

The results of x-ray therapy in this disease have not been exactly 

- h lV^e";n rrii K !\? n(,S of dlffoI T nt operators. Vassioutin.sk/ reports 
* , * j K 1 c • r ~ ra y certainly had a marked influence upon the 

morbid processes, especially the infiltration. The pannus yielded 
slowly. He did not secure any complete cures, no matter how long or 
how frequent the exposures were. This tissue seems to present but a 
slight tendency to cicatrization. The applications were absolutely 
painless an<l produced, no harmful secondary effects upon the eye. 
He thought the x-ray would give favorable results where other methods 
have failed. 

Newcomet has had better success in ent irely curing cases. 

A difference in the results of Rontgenotherapy may be due to differ¬ 
ences in technic, aud, generally speaking, it is desirable to know what 
the results of treatment with average apparatus and technic is likely to 
be. 

The exposures must be calculated with special reference to the avoid¬ 
ance of injury to the eye. In some cases little metal or enamel shields 
Fig. 736, p. i038) may be placed over the eyeball under the eyelids. A 
drop of cocain solution enables the eye to tolerate this. r Ihe eye is then 
entirely protected, and as much x-radiance may be applied to the lids 
as is required. It is not necessary to evert the eyelids in order to secure 

an effect upon the mucous surface. 

Frequently repeated mild doses are desirable. The penetration 
should be about No. 4 Benoist, the intensity about No. 5 Tousey, and 
the distance about 9 inches. Exposures of two minutes three times a 
week amount to about 4 H. in three weeks, and this is about the proper 
amount to apply. The treatment may be resumed, if necessary, after 

an interval of a couple of weeks. , , t 

The results of x-rav treatment of trachoma while ver> good arc not 
thought to be quite so good as those from treatment with radium. 

radiotherapy in syringomyelia 

Successful remits have been reported by Beaujard and L Hermitte,- 
successful r . « a [,plications of the x-ray are made over 

KewS? “r—n e ^ ,i0 « xo h s ss! 

cathode to the surfm. o of th,e ^ ■»., , he .Icvelopnent of acuta- 
Slffi : anTu,r»^luc*d In strength. It » «oo early, and there 

‘ Rou*ky V retch. 12, ^ 

:OlSU^ Krjn^’EXaroth^pi.. February. .908. 

« K«V. Uit Je Clin Med , - Nov - 1() - lJU0 
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hnvc* boon too few cases reported, to know whether the dimux- is per¬ 
manently curable by this means. Improvement, seems to be reasonably 

certain. 

LOCOMOTOR ATAXIA 

The author has scon remarkable and lasting Ixmefit from x-ray and 
high-frequency applications to the region of the lumbar enlargement of 
the spinal cord. The applications should lx* localized, and mild and 
repeated ones are preferable to massive doses. Probably no cases 
have been permanently cured. 

.X-RAY TREATMENT OF FACIAL NEURALGIA 

The x-ray examination having verified the clinical diagnosis of 
neuralgia without gross anatomic lesion, the therapeutic applications 
may be undertaken. The ray should be of a penetration of about Xo. G 
Benoist, an intensity of Xo. 5 Tousey, and the anticathode should he 
about S inchos from the skin. Such an application may last about three 
minutes, equivalent to 1 H., and be given three times a week. A 
localizing shield and leather screen are desirable. The hair and eyes 
are to lxTproteeted, but, generally speaking, rather a generous area of the 
painful region is to be exposed. * A three- to five-minute application of 
an ultraviolet ray glass vacuum electrode is to be made at the con¬ 
clusion of each x-ray treatment. 

A case of this kind was a lady about sixty-five years of age, referred 
to the author by Dr. W. T. Brill. She had suffered for twelve years 
from obstinate neuralgia of the upper jaw, which had not been relieved 
by a series of surgical operations. The x-ray examination showed 
normal bony conditions. Twelve x-ray and high-frequency treatments 
were given as indicated above, the x-ray shining right through the cheek 
and lips. She had to leave the city at the end of this time on account of 
the summer heat. The pain had then been only somewhat relieved, but 
Dr. Bull reported to me the following winter that the pain had entirely 
disappeared during the summer and had shown no sign of recurrence. 

The following is a case in which there was a deep-seated lesion which 
could not be reached by remedial agents: The patient, a lady of about 
thirty-eight, was brought to the author by Dr. \V. K. Draper, with a his¬ 
tory of the most severe pain, especially in the region of the right eye anu 
temple and right side of the forehead. A supra-orbital neurectomy 
had given no relief. Blood examinations had shown a marked degree 
of anemia, which had yielded only partly to medical treatment: x-ra> 
examinations failed to show any lesion in the jaw, antrum, or frontal 
sinus. The treatment was chiefly by static electricity and high. -fre¬ 
quency currents from ultraviolet ray vacuum electrodes. In addition 
there were a sufficient number of x-ray applications for diagnosis and 
treatment to produce an effect in a case amenable to them. Then* 
was marked improvement for awhile, but never complete disappearance 
of pain, and at the end of a thorough trial the treatment was abandoned. 
The severity of the symptoms and the patient’s poor general condition 
led to the conclmiou that some very grave though obscure make > 
existed. Death ensued and an autopsy revealed a tumor of the ng it 
parietal part of the bruin with considerable softening around it. 

Leonard* has also applied the x-ray in cases of migraine, tic doulou¬ 
reux, and facial neuralgia, generally with success. There was rocur- 

* Medical Record, July 15, 1905. 
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ivnc» in one or two cases, but in most eases the relief seemed to be per¬ 
manent. 

v.ray applications after* nerve resection for tic douloureux 

A case recently under treatment by the author was referred by Dr. 
A. H. Ely after operation by l)r. Harvey Cushing. As great a portion 
as practicable of the inferior dental nerve had been resected from the 
inside of the mouth. Six months later there had been some return of 
pain, but not much return of sensation in the portion of the lip supplied 
by the inferior dental nerve. A few months ago x-ray treatment was 
begun, with a view to a retarding influence upon the regeneration of the 
nerve and, if possible, to prevent bridging over the gap by newly formed 
nerve-fibers. 

The applications have been made both externally and inside the 
mouth. For both the x-ray tube has been enclosed in a Ripperger 
shield and a cylinder diaphragm has been used. 1 he distance from the 
anticathodc of the Friedlander heavy anode tube (same model as the 
Muller No. 13) to the outer or inner surface of the jaw has been 13 
inches. A 12-inch induction-coil was used with the 110-volt direct 
current, a Wappler mechanical interrupter, 12-ohm resistance in rheo¬ 
stat. 3 amperes primarv and 1 ma. secondary current. Rays, No. 0 
Bcnoist; intensity, No. 7 Tousey. In the course of twelve days the ap¬ 
plication was of sixteen minutes’ duration, on an area 3 mehes in di¬ 
ameter oil the outside of the face and 10 minutes on an area 1 inch in di¬ 
ameter on the inside of the jaw*. Three minutes of either application was 
equal to 1 Holzkneeht unit. The first course of treatment then applied 
6 H. externally and 3A H. internally in six different applications made 

during tw*elve days. 

The effect from some of the earlier applications was to cause com¬ 
plete disappearance of the pain, but the later applications of the first 
course of treatment were followed by a sort of stimulation of the nerve, 

CaU Th! pam’at a eve^ n stage of the case came in paroxysms and was 
located immediately behind the last lower molar tooth 1 he patient 
said it was just as'if the lighted head of a match had broken off and 
landed on the gum. Treatment, in another city, by rachum and b\ the 
x-ray had been unsuccessfully tried before an operation was resorted to 
There seems reason to hope for success from the application of the 
x-ray after resection of the nerve, hut the value of the method has not 

>et tw imcnYwas begun Feb. 8, 190S, and as far as practicable has 
consisted of a series ofcourses of treatment, 

ften an mtenm^on of tt.r« patient passed the fit* 

the outlook seemed very la ^ T>vi '„ RM „f pain when they 

entirely comfo _ • j. htJ , r formerly. The patient characterilied 

did occur MB.” 'J /aT than pain. A vacation from treatment during 
them as sen. „u OW ed by a recurrence, which did not yield promptly, 
a ml The patient abandoned treatment ami had an operation by alcohohc 
injeetiom which I believe has given encouraging results. 
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PROSTATIC HYPERTROPHY 

The author has treated several cases and in some a few x-ray treat¬ 
ments have produced a marked reduction in the amount of residual urine 
and a return of the ability to urinate without a catheter. The method 
j j‘ MVn i, v allowing the x-ray to shine over the perineum in the direction 
of the prostate, the scrotum, anus, and buttocks being protected by a 
localizing shield surrounding the x-rav tube. Mild applications of 
lather a penetrating ray, No. 7 Ilenoist, arc made even* other day, so as 
to apply 5 Holzknecht units in about two weeks. Treatment may be 
intermitted upon the appearance of slight redness. 

There is no danger of inducing sterility if the x-ray docs not shine 
directly upon the testicles. Men for whom the author has had to make 
l on <r and strong applications to one testis while shielding the other with 
s hcet lead have subsequently married and had strong healthy children. 

Moskowicz and Stegmann* report 6 cases treated successfully. 
At the end of one or two weeks’ treatment the prostate became softer 
and a little sensitive to pressure. Most of their patients had some un¬ 
comfortable symptoms for a time, frequent desire to urinate, a sensa¬ 
tion of weight in the perineum, and sometimes rectal tenesmus. Some 
cases also showed an increase in the existing cystitis, an increase in the 
amount of pus, and even a little blood in the urine. One patient de¬ 
veloped slight epididymitis. All these symptoms were slight and of 
short duration. They were attributed to an irritation caused by the 
rapid destruction of the glandular epithelium. In some cases there was 
the same temporary toxemia which characterizes the application of the 
x-ray in cancer and leukemia, but this also was mild. 

All their cases were successful, but the most rapid cases were those 
which had only been compelled to use a catheter for a short time and 
who had not developed cystitis or vesical paralysis. 

Moskowicz and Stegmann* made their applications through a Kelly 
rectoscope 0 cm. long and with its inner end cut obliquely so as to expose 
a larger .surface. The rectoscope is held in place by strips of adhesive 
plaster and the neighboring surface is protected by sheet lead. The 
x-ray tube is placed so that its anticathode lies in the direction of the 
axis of the rectoscope and at a distance of -10 cm. (10 inches) from its 
orifice. Their exposures lasted fifteen minutes, and two or three a|>- 
plications were made at intervals of two or three weeks. 

l)rs. Turaschi and Carabelli* report several cases treated, with fine 
results. Their method was by application over the perineum, protect¬ 
ing the scrotum from the rays. 

My own cases of tubercular and other prostatitis were treated with the 
patient lying upon his back, the legs bent up, and the hips near the edge 
of the tabic. A localizing shield enveloped the x-ray tube and afforded 
general protection. The exact area of application was secured by 
cutting a suitable orifice in a sheet of x-rav metal spread over that part 
of the patient. 

A solo-leather disk covered the orifice of the localizing shield and 
arrested the less jienetrating rays, which otherwise would have been 
al>sorln*d by the skin and would have produced irritation. 


1 Mum-li. 

t 


Med. Woeh., June IS, 1005 . 

j^knuUmiu. i.i. 
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penetration 607 , ! fty ‘ ,' ,f !' mcdmm °< 

neck from two i "P OI > the front and aide- „{ 

w lira . he r ,v, 1*” A localizing shield i., ,,*1 

uLl to ab“ H?the^! rcgKm > un< i » -“Wether dUk may be 
*ho chin in ssl * i i '" n V Hating rays. It may Ik; neccssnrv to wrap 
wit h . i? ? V ?"•! ' 11 , ma >* be wise to cover one side of the neck 

with hoot had while the other side is being treated. It is difficult 


Fifi. 747—A'-rav tmoment of exophthalmic coitcr. lirickncr’* tube-stand. Friedlander 
ghiold. Point of chin still further protected by x-ray met a l . 


with the localizer alone, to limit the ray so exactly that there will not be 
a double effect along the median line from two successive anterolateral 

° X *ildTepeated exposures are to be preferred } to 1 H. twice a week. 
This is equivalent to an intensity of No. 5 Tousev for two to tour minutes 
at a distance of 10 inches from the anticathode. Each of the two or 
three parts «»f the surface successively exjioscd is to have this amount of 
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j,lSS MHDtCAL KI.KI TUI« I TV AND RMnTOKN HATH 

sucooH-sful in ft miflioiont proportion of tho cams to cause it to In- rocom- 

,U AiTexpcriment was performed by Prs. Lurnsehi and Kinrrntini upon 
thnv puppies, nil of whom hud goiter. One of them was killed and the 
tumor examined under the microscope. Another was kept ns n control 
and the third was subjected to x-ray treatment. This one died of 


l is. . IS. Exophthalmic goiter. Treatment by high-freiineney current.'* applied by uJlru- 

violet ray vacuum elec trodc*. 


asphyxia after a few treatments, and a microscopic examination showed 
ttmt the x-ray had produced no effect upon the goiter. 1 

Michaux inis treated eases of goiter and obtained results in the hy¬ 
pertrophic variety, but the growth recurred when the treatment was 
8 topped. 

Kobolko, on the other hand, rer>orts a case of goiter cured bv the 
x-ray.* 

A glandular swelling in the neck may, of course, be one of the lesions 

/ ' Lo Radium, Sept. 16, 1905, p. 300. 

1 Ibid. 

• Ibid. 
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of leukemia or pseudolcukcmiu, and in that ca«e the x-ray produces 
positive results. 

Two other cases of goiter have been treated with benefit by Steg- 
mann. 1 Six treatments in one case and two in the other led to softening 
and reduction in size without any systemic disturbance. 

Stcgmann did not notice the special susceptibility of the skin to 
the x-ray. which has been described by Gorl. 

Exophthalmic Goiter.—Mild repeated applications of the x-ray 
over the thyroid gland and of a vacuum electrode from the Gudin resona¬ 
tor over the entire neck resulted in the cure of a case brought to the 
author by Dr. Love. Before treatment the pulse was never l>elow UK); 
there was such tremor of the hands that she could not pour a cup of 
tea, and such palpitation of the heart that it shook the whole t>ed and 
kept her husband awake at night. 

Treatment was continued for about three months, and when the 
patient returned to her home in North Carolina her pulse was 90 and 
all the ocular and nervous symptoms had disappeared. The thyroid 
gland had diminished in size. It had never been very large. 

No recurrence took place even during a period of great anxiety over 
her sick child the following year. The patient was examined three years 
later and was perfectly well. 

The method of application of the x-ray is shown in Fig. 717 and of 
the high-frequency current in Fig. 748. 

Rontgenization of the suprarenal capsule in high arterial tension 
produces a decided fall and an improvement in the symptoms. 2 

PERNICIOUS ANEMIA 

This is a disease in which the effect of the x-ray upon the blood- 
forming organs, the spleen, and the marrow of the long bones may some¬ 
times be of great benefit. The danger of causing toxemia and possible 
death makes it necessary to use extremely small doses at the commence¬ 
ment, and some observers (Faneoast) consider the x-ray absolutely 
contraindicated on account of the danger. Injections of diphtheria 
antitoxin in addition to the x-ray have been used successfully by Kenon 
and Tebrier.* 


HODGKIN’S DISEASE AND PSEUDOLEUKEMIA AND LYMPHOSARCOMA 

These are all diseases in which x-ray applications to the affected 
glands is of marked benefit, and, except in lymphosarcoma, it seems 
probable that iiermanent cures may be obtained in many cases, or that 
the others may be kept in good health by continuing the treatment at 
intervals. The beneficial effect of the x-ray is due to a direct action 
upon lymphoid tissue and to an effect upon tissue ferments (Etlsall). 
The affected lymphatic glands become a great ileal smaller and the 
microscopic appearance is changed. There is a destruction and dis¬ 
integration of lymphocytes with the presence of masses of chromatin 
derived from their nuclei. The gland may finally change to a fibrous 
uodule. 

In a case of Hodgkin’s disease, treated by Roth, 4 the glands were 

1 Munch. Med. Woch., June 27, 1906. 

1 A. Zinimem and C Cottenot, Wrin. klin. Woch., No. 18, 1912. 

* P- Progrf* medical, March 31, 1906. 

• Jour Arucr. Med. Assoc., |>. 1263, Oct. 20, 1906. 
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, . _ normal size bv x-ray treatment every other day for about 

reduced A medium hard tube was used, with the nnticathodc at a 

thnv mo • • . hes f ron , t|j e s kin over the neck and manubrium storm 
Mhem'wrrc enlarged mediastinal glands), and the duration of each 
^ ure was from ten to thirty-five minutes, divided up over different 
c *l W vo or three recurrences took place requiring fresh courses of 

planus. ^ jin aJH j p uscy were among the earliest to treat these 
treA j " 1 -' * bv t he x-ray. Pancoast has collected the reports of 44 cases 
r >n< Id ui) to 1907, and finds for this general group of diseases of the 
\ * elands without marked blood changes x-ray treatment in 29 

1 IS of which the final outcome is known, has given 25 per cent, of 
which are alive and apparently well from one to four years after 
STfirst symptomatic cure, and 60 per cent have <li«i, whtl, 2 of the 
4 cases still under treatment arc likely to die and the other 2 seem likely 

t0 ^osenbergeri has treated one case of pseudoleukemia with some 
reduction in the size of the spleen, but without much general benefit. 

Two case- of pseudolcukemia treated by Krause* showed prompt 
improvement. while no result was obtained m 2 cases of lymphosar- 
coma l ca-e of splenic anemia, and 3 cases of chronic splenomegaly. 

In no case did t he treatment have any senous secondan effect. 

Two methods of dosage are available. According to one method 
3 to 4 Holzkneoht units of rays No. 8 Benoist should be apphet ° < 
each glandular mass once a week unless contraindicated b\ tlie ‘1 
pearance of dermatitis. According to the other method, smaller doses 
oA Hol/.knccht unit should be applied over each glandular mass three 

tim \Vhcn usiing either method exposure of the abdomen dmuld be> under¬ 
taken with caution. There is not the same special dw&r ?{££££> 
as in leukemia, but stiU the danger is great enough 

to ascertain the condition of the kidneys before making the exposure, 
and the first one should be short. . 

'Hie distance an<l the strength of current and duration of «P^ urc 
mentioned under the head of Leukemia (p. 10%) are sw^e here. 

The difficulty of differential diagnosis between lympho^reoma 
and Hodgkin’s disease adds a further element to the uncertain prr e 
nosis which must be given in these cases. 

POLYCYTHEMIA 

The results of x-ray treatment in this disease have not been 
but still x-ray exposures of the splenic area have product< 
provement and no accidents in 4 reported cases. 

X-RAY treatment of leukemia 

The credit of first reporting the treatment of a e*® 6 , of J C . U ^‘"!!n 
by the x-rav is generally accorded to Senn. but Pusey, Childs, 1 11,11# 4 
others treated cases at about the same time. The treatment, then o * 
is of American origin, but it has been adopted in every country am 1 .- 
been made the subject of over one hundred articles by various authors. 

It was at once found that the majority of the cases improved m a 
most remarkable way if the x-ray was applied repeatedly to the enlarged 

1 MOnrh Mrd. Woch., Jan. 30. 100ft. 

* Berlin klin. Woch., p. 580, May 8. 1905. 
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spleen, any enlarged lymphatic glands, and the long bones. 'Ihe num- 
lM’r of leukocytes diminished from 200,000 or more to the normal 1000 
or 5000. and the general condition of the patients became so much letter 
that they were called symptomatically cured. The spleen often dimin¬ 
ished to its natural size, but this effect was not so uniform as the effect 
upon the blood and lymphatic glands and upon the general condition. 

The treatment required frequently repented application for several 
months or a year. 

The results were found to be permanent in only 1 case in about 15. 
As a rule, recurrence and death took place, lhere were bad effects in 
certain eases which were described on pages 1033 and 1090. 

Nevertheless, the x-ray produces an improvement which nothing 
else ever did, and it seems to be the proper treatment for this disease. 
It is not unlikely that improvements in the mode of application may 
result in saving more lives than the 6 or S per cent, shown by the record 
to-day. Pancoast's method of application to the long hones instead of 
to the spleen may prove to lie a step in advance. 

The close analogy between leukemia and sarcoma makes it seem 
possible that leukemia also will prove to be incapable of permanent 
cure in the great majority of cases. This is a point which the future 
will decide. It docs not at all imply that the x-ray is not the best treat¬ 
ment that we know of. The x-ray ought to be applied in every case 
unless contraindicated. 

X-ray applications in leukemia suppress fever when this is present, 
and also night-sweats, apathy, and anorexia. As a rule, the cachectic 
appearance, the color and dyspnea, and insomnia all begin to improve 
inside of two weeks. Albuminuria, if present, rapidly disappears, but 
edema is slower. 

The x-ray is more constant in its results upon the myeloid than upon 
the lymphoid variety of leukemia. 

Examples of the Results.—Krause 1 reports the treatment of 6 
cases of myelogenous leukemia: 5of these showed rapid improvement, 
reduction in the number of leukocytes, increased number of red blood 
cells, increased globular value, diminution or complete disappearance 
of the splenic tumor, increased bodily weight, marked improvement 
in general health. The remaining case of myelogenous leukemia was 
complicated by hemorrhagic nephritis and was not influenced by the 
x-ray treatment. 

Out of 1 cases of leukemia (myelogenous?) treated by Melland,' 3 
were benefited by the x-ray. 

Ilyuck’ 1 has not obtained permanent results from the treatment of 
leukemia (myelogenous?) with the x-ray, but, at the same time, the 
condition of the blood and the spleen showed the improvements noted 
by other observers, and there was the same improvement in the general 
health. 

Uosenbach* believes that the reduction in the number of leukocytes 
is not due merely to the destruction of leukocytes and erythrocytes in 
the blood, but also to the migration of great numbers of leukocytes into 

* Berlin. khn. Woch., May H, 1905, p. 5SO; reviewed in Radium, Sept- 15, 1905. 
p. 314. 

* British Mod. Jour., July, 1905. 

* Wiener Med. Woch., June 10, 1905, p. 1233. 

* Miiti> l>. Med. Woch., May 30,19U5, p. 1055; reviewed in Radium, Sept. 15, 1905. 


(C) Jeff Behary 2019 


44 






1092 MEDICAL ELECTRICITY AND RtiNTGEN RAYS 

• ho irritated akin and subcutaneous connective tissue The product, ol 
!hc destruction of the leukocytes probably have an inhibit ory- effect upon | 
the production of leukocytes. 

the 

numbtr^w ^ S plenomyelogenous leukemia was treated by Roth' hv 
z-rav applications over the spleen and the long bones alternately. 
The prinuin* effect of the z-ray was to increase the number of white cells, 
which reached its maximum five hours after each exposure. 1 he num¬ 
ber of leukocytes steadily increased from 135.000 before treatment to 
378,000 after the first month’s treatment, hrom this time on there 
was a steady fall in the number of leukocytes, aided toward the last 
bv the use of Fowler’s solution of arsenic. After a year’s z-ray treat¬ 
ment, and a month after the arsenic had been stopped, the leukocyte 
count was normal, but the size of the spleen was not greatly changed. 
The primary increase in the number of leukocytes was accompanied by 
a great number of degenerate eells, principally disintegrating myelocytes, 
which in many cases consisted merely of a network of fibril]ac. The 
amount of hemoglobin remained uniform at 70 per cent, during a whole 
year’s z-ray treatment, but promptly rose to SO per cent, when arsenic 
was added to the treatment. The dosage of the latter was at first 5 
drops of Fowler’s solution three times a day, and this was gradually 
increased to 15 drops three times a day. 

Buchanan* finds that z-ray applications reduce the numl>er of leu¬ 
kocytes, and that this is due partly to a destruction of the leukocyte- 
circulating in the blood, the effect being chiefly upon those which 
normally respond to basic dyes. He regards the’effect as also partly 
one upon the marrow of the bones. He notes a rapid increase in the 
number qf myelocytes after z-ray treatment is discontinued. 

Roger b. Morris* notes the effect of long z-ray exposure (three to five 
hours) in healthy rabbits and rats. There is a reduction in the number 
of leukocytes, the lymphocytes being chiefly affected. There is no effect 
upon the number of red blood cells or upon the amount of hemoglobin. 

It must be remembered that a sudden fall of perhaps 200.000 leuko¬ 
cytes is not an unheard of thing in leukemia without special treatment. 

v ^*abfc observations upon the clinical benefit and 

f W CSL T 8 °J lcuk « n »a treated bv the z-rav. He found 
that The myelocytes rarely disappeared 

thf Quadrone* and L. d’Amato* found that x-radiation of 

notary of t ,^ rrept,bIe increase in the number of leukocyte 
The blood of the -/l* u PP; iren tly by contraction of the organ 
portion^ in 3 P»tiems showed a large ,-ro¬ 
of tnultinudear cells mu * t . inuc * ear myelocytes, a small number 

celCthe number b^n?5 *.“?*"**« and of nucleated red blooji 
The serum had a slight aerimthf !?. that found in the circulating Wo 4 ** 
kocytic action. * ^ mative action, but no hematolytic or leu- 


iwe! 906, *■ 


p. 2568. 
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The abnormal rotations between the various forma of leukocytes 
persist even though their total number is so markedly reduced. 

Effect Not a Bactericide One.—The benefit in leukemia does not 
seem to be due to a bactericide action, for the x-ray is only weakly 
effective in this direction, and then we do not know that the disease is 
of parasitic origin. 

Nature of the Beneficial Action.—The favorable effect of the x-ray 
in splenic and lymphatic diseases (including leukemia and pseudo- 
leukemia) is explained by Krause and Ziegler on the ground that the 
application destroys the pathologic lymphoid tissue. 

Kdsill attributes the beneficial effect to an action upon the tissue 
ferments. 

The Nature of the Leukocytosis in Leukemia.—Large lympho¬ 
cytes form 90 per cent, of the total number of leukocytes; small lympho¬ 
cytes, 4 per cent., polymorphonuclear leukocytes, 1 per cent.; myelo¬ 
cytes, 2 per cent.; eosinophile, 0.5 per cent.; no basophilos or eosino- 
pkile myelocytes (Mendelson and Sondcrn). These observers found that 
on the day of death the large lymphocytes fell to 30 per cent., while the 
small lymphocytes increased to 53 per cent. 

A simple count of the number of leukocytes is not regarded as suffi¬ 
cient ; there should be also a differential count in cases of leukemia under 

x-rav treatment. _ 

Ledingham 1 treated a case of splenomyelogenous leukemia with 
marked general improvement in the condition of the blood. The 
patient died of the grip, and a post-mortem examination showed that 
Malpighian corpuscles were absent from the spleen and that lymphoid 
tissue was very scarce. The most remarkable change consisted in the 
substitution (/proliferating undifferentiated basophile myelocytes for the 
fully formed neutrophile cells usually found in the spleen in leukemia. 

The profoundness of the changes in the spleen caused Ledingham to 
recommend caution in the application of the x-ray after the leukocytes 
had been reduced to the normal number. 

Holding and Warren* report temporary improvement in a case of 
pseudoleukemia and in one of leukemia. The treatment was applied 
to the spleen, the enlarged glands, and the epiphyses of the long bones 
(elbows and knees especially). The blood showed the improvement 
reported by so man}* other observers. A careful examination of the urine 
showed an increased amount of uric acid and a high ratio of uric acid to 
urea during periods of active x-ray treatment, but Holding and Warren 
were unable to trace any relation between the leukocyte chart and the 
urinary analysis, as above, or as regards the uric acid and purin excre¬ 
tion. 

The increased coagulability of the blood produced by x-ray ex¬ 
posures has been suggested as of possible value in hemophilia and other 
hemorrhagic conditions.* 

Effects of ar-Ray Treatment Upon Excretion of Uric Acid in 
Leukemia. —The majority of observers, including Pancoast, find that 
the amount of uric acid in the urine is increased by the treatment, and 
regard the treatment as contraindicated if the amount of uric acid in a 
twenty-four-hour specimen falls after the x-ray exposure. 

* Lancet, Feb. 10, 1900. 

* New York Med. Jour., Nov. 11, 1905. 

* Gnuurgna and IJundrwii', Arch. Gen. dc Med., 1906. 
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It is noteworthy, however, that another observer has arrived at a 
eontran* conclusion: 

The reduction in the amount of uric acid in the urine, which is a 
consequence of increased oxidation and other vital processes is recanted 
bv Rosenberger 1 as an important indication of the benefit of 
application in leukemia. If the amount of uric acid fails to be reduced 
he thinks that especial caution should be used in applying this method 
of treatment. According to this observer there is a change in the ex¬ 
cretion of uric acid in cases of leukemia treated by the x-ray The 
amount is increased at first, then diminished, and then returns to about 
the normal. The excretion of xanthin is increased throughout the treat¬ 
ment. He finds no such change in the urine in cases of pseudoleukemia 
or diseases other than real leukemia treated by the x-ray. 

Chemic and Histologic Researches in Patients with Leukemia 
Treated by the ir-Rays (Lessen and Morawitz*).—They record a case 
of myeloid leukemia treated by x-rays, and in which there was a return 
to the normal number of leukocytes at the same time that the excretion 

of uric acid returned to the average. = 30, instead of 13, as 

it was at first.) 

These facts indicate a diminulion in the activity of the tissues pro¬ 
ducing leukocytes. These authors insist on this retrogression of the 
leukopoietic functions. In certain eases, however, the diminution in 
the leukocytes is not accompanied by a lowering of the uric acid ratio. 
Sometimes* one can see developed in patients treated by the x-ray 
an aplastic leukemia which is dependent upon the hypoplasia of the 
leukopoietic organs produced by the x-rays. 

Development of a Leukotoxin fromx-Ray Exposure.—Milchener 
and Wolff* found that x-ray exposure of the spleen after removal from 
the living l>ody produced a leukotoxin. An extract of such a spleen 
injected into a healthy animal prexhieod a marked reduction in the num¬ 
ber of leukocytes, while a similar injection from a spleen which had not 
been x-rayed produced leukocytosis, increasing the number of white 

blood-cells. . . , 

Exposure of living animals to the x-ray produces a reduction m the 
number of leukocytes, especially if the blood-forming organs, the spleen 
and bone-marrow, are exposed. The fact that the pnmar> effect is 
followed by a renewal of the number or even an increase over t he ongina 
number of leukocytes is taken by sonic authorities to indicate that t.u. 
effect is a direct one upon the leukocytes and not a depressant " M ' 
upon the blood-forming organs. Other observers, like bran Kosen- 
stem. 4 consider it due to the effect upon the leukocyte-forming organs, 
ami that the number of leukocytes is reduced not by their destruction, 
but by their grontlv restricted production. 

The observations of Capps and Smith* show that serum from a 
leukemic patient who has been treated by the x-ray produces a marked 
reduction in the numl>cr of leukocytes if injected into another leukemic 
patient. This leukotoxin is strongest when the patient has responded 


* Munch, mcd. Woch., vol. liii. No. 22, 1906. 

* Dcutsch. Arch. f. klin. Med.. St, 28S, 1905. 

» Berlin. klin. Woch., vol xliii. No 24. 190. 

» MUnch M«d. Woch.. May 29, 1900. 

» Transact ions An. Rontgcn Ray Soc., 1906, P- 1900. 
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best to x-ray treatment. 'Hie action is selective, nfferiing mononuclear 
leukocytes more than polynuclear ones. . Its rejieatod injection into 
another patient produces a kind of immunity, so that it is not followed 
bv as great a reduction in the number of leukocytes as it caused at first. 

This same serum possesses marked lcukolytic and agglutinating 
effects uj>on blood in vitro . Phagocytosis Is not affected by the serum 
from a patient who has been x-rayed. 

Accidents Which Have Followed X-Ray Treatment in Leukemia. 
—X-ray dermatitis over the spleen has been observed by so ninny 
oi>cmtors that it scetns as if some special susceptibility must exist. 
One precaution which may be taken consists in the use of a screen of 
leather, wet or drv, or four thicknesses of diachylon plaster, as a means 
of arresting the soft rnvs. which would otherwise be absorbed by the skin 
ami set up dermatitis and which have no curative influence in leukemia. 
The position of the tube has a great deal to do with the effect upon the 
skin. In some reported cases the x-ray tulie has been placctl 10 cm. 
(i inches) from the surface of the hotly. A bum was a natural conse¬ 
quence if enough x-rav was applied to affect the deeper parts of the 
spleen situated two, three or four times as far from the x-ray tube. 
The raws are then four, nine, or sixteen times as eoncentratctl at the skin 
surface as they would be at the deeper parts of the spleen if the matter of 
distance were alone operative. But to this we have added the effect of 
absorption bv the superficial tissues. The antieathodc should be placed 
at a distance of from 13 to 16 inches from the cutaneous surface in 
treating the spleen. The ravs should W. of a fair degree of penetration, 
about No. 7 Benoist. Dosage is of vital importance, and either long 
experience or the use of such a means of measurement as the babouraud 
and Xoir£ radiometer or the authors intensimctric units should be de¬ 
pended upon to secure the correct dose. To apply the x-ray even tor %\ hat 
seems to the operator to be a short time is dangerous if he has no means 
of knowing the strength of the ray produced. It is like administering 
a tcaspoonful of medicine from a little bottle marked “Solution of Moi- 
phin” without knowing whether it is a weak solution, ot which a tea- 
spoonful is a moderate dose, or a strong one for hypodermic administra¬ 
tion, and of which S drops will render a person unconscious and a tea- 
spoonful might easily be fatal. The operator may know that with Ins 
apparatus regulated in a certain way, so as to give a certain numb<r of 
amperes with a certain rate of interruption m the pnman' current anda 
certain resistance in the tube resulting in a certain numberof milliampt.rcs 
of secondary current, a certain number of minutes exposure at a cert a i 
distance constitutes a desirable application. This knowledge he ma> ha\ c 
gained bv experience or by the use of the quantitative or intension t m 
systems so often referred to in this book. If he does not know the safe 
dose of the rays generated he had better make the quanritati^ o^ntein 
simetric measurements for the special case in hand. Hu thorny that 
the x-rav docs not bum, but rather an electrostatic or condenser con¬ 
dition of the air separating the x-ray tube from the akin, and that bums 
preJStXby plying the x-ray. tube at the proper .It,tame 
iii to overcome this effect, is not to be relied u|>oii to The 

1 of nnSurXagf. llums Itavc occurred in rare, in wlurl. the 

theory as to diatancc has been cxcluaivdy dcpoiulcd upon- ^ic cumtt- 
i a * " ,tn .♦ r-nv is always to be l>omc in hhihI. liXpasurc. 

whhh individually might produce no visiblo effect might produce had 
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burns if rotate*! day after day for a great many weeks. This i* where 
the exact knowledge of dosage fa most important. 

A case of Liebenneister'a, a woman of sixty, showed cardInr 
Slid additional swelling of tlio glands and died after r-rav .'ihlT" 
Hodgkin’s disease. Pleurisy with effusion followed r-rav e.N < 

leukemia in two of Quad rone's patients. Sueh accidents ... ,i '" r 
suggest caution m commencing this treatment upon a new m2 
whose degree of susceptibility is unknown. p«uient 

The toxemia which often follows X-ray exposures in ♦»,:„ ,• 
and which has been made the subject of admirable studio bv Fd* 
others, b described on p 1033. A case in which Pancoast made a sindi 
radiographic exposure of eight seconds preliminary to any therapeutb 
application showed pronounced and almost fatal toxemia Thr eon 
dition appears to be due to the inability of the kidneys to remove the 
enormously mcreased products of destructive metabolism It mav he 
guarded against in two ways: First, by making sure that the kidneys 
are m a healthy and active condition before applying the x-ray and* 
second, by commencing with extremely small doses Pancoast’s 
suggestion as to avoiding the spleen in the first few weeks or months of 
T-rav treatment for leukemia certainly tends to prevent the occurrence 
of extreme toxemia, though this is not its only object. 

In occasional cases of leukemia treated by the x-ray a rapidly fatal 
anemia has followed. 


Contraindications.—The x-rav comes into play especially in cases 
where abnormal cellular activity and development arc taking place, and 
is contraindicated where profound depression of cellular life has taken 
place, as in the marrow of the long bones in pernicious anemia. 

Insufficiency of renal activity is a contraindication. 

Technic of #-Ray Application for Leukemia.—Two principal 
methods have been used for the application to the spleen and the en¬ 
larged glands: (1) Relot and others in Europe make applications of 4 or 5 
Holzknecht units over the entire surface of the spleen once a week until 
stopped by the development of dermatitis, which seldom occurs. To 
secure uniformity of effect the tube is about S inches from the skin and 
the surface is x-rayed in four sections, three being protected while one is 
exposed. The entire four sections are treated at the same session. 
Belot has not observed any cases of toxemia from this method, but in 
America it is regarded as extremely hazardous in an untried patient, 
ratal toxemia has been observed from a single application of thi$ 
strength in leukemia. There is not so much danger in the same appli¬ 
cation to the lymphatic glands, but even here it is risky at the first 
treatment. (2) The method of daily application of fractional doses 
of about I to 4 Holzknecht unit over the spleen ami Ivmpliatic glands is 
usually safe, provided the urine has been analyzed and the kidneys 
found to be normal. 

rhe rays should have a penetration of about Xo. 7 Benoist, and an 
example of technic producing 4 II. is as follows: 

Muller heavy anode tube G inches in diameter, 12-inch induction- 
Wlt h great self-induction; Caldwell interrupter, S amperes current, 

7 m ®*, 1 secondary current; Xo. S Benoist, 3} inches parallel spark-gap, 

anoile used; intensity of rays, Xo. 11 Tousev; no rheostat resistance; 

.mice anticathode to skin 12 inches; an exposure of three min¬ 
utes equals } H. 
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Tho'd undor ,,, ‘ , " amc conditions equals I H. 

The duration bot " wn f 1 } 0 ** 0 amounts m different (WH , 

given only even* two days^* " ou f l *‘ doul),cd if thc treatment were 

W.ppTr'mMhamcii T° — °'" 1 coi1 ' » 

of sceondary current rnvTvo =; °* f pnraar T cum>nt . 1 ma. 

rheostat resistance^ mehes, 12 oluns 

connected distance* from* EthSo « nt,Cilt ! IO< *V, • ant , 1 accej » or >' anode, 

CXamp l. C °, f dosa KC (quoted from Pancoast) employs a hard 

in,vrn,™?Z,l , ”r “ *P ri "S 

«v r ,h atxiomcn 

wm h Tcn'Tt'Zr 1 ? l ’, rof< ’. und « 0 * e “ i » ■» « of pelSdom 
anemia len or filtecn minutes is a regular therapeutic dose cm- 

nlo\ e<i bv 1 ancoast. Attention is to be called to the fact that he no 
events makea the apphc »tion to the spleen, not at the start, at all 

r KontgeaiMLtion of the Long Bones Instead of the Spleen in 
Leukemia.—I his is a method adopted by Pancoast 1 in the effort to 
hnd a means of pennanent cure instead of temporary benefit, and it is a 
method which seems to be less likely to be accompanied by distressing 
accidents than the older method. ’ - 

The same daily applications are required, and the same quality 
and intensity of radiation, and the same distance and duration of 
exposure, I'hc spleen is not exposed, and should be protected bv x-rav 
metal if an x-ray tube is used without a localizer. His method is to 
make daily exposures of both knees, for instance, for three days, which 
usually causes a reduction in the number of leukocytes, a fourth ex¬ 
posure being sometimes required. The different parts of the skeleton 
receive successive courses of exposure, even the dorsal vertebra being 
treated. After making a complete round in this way, the same process 
is repeated, and it may be that several rounds will have been gone 
through before any applications are made to the spleen. 

The result is a progressive reduction in the number of leukocytes 
and a return to the normal differential count. The spleen does not 
show nearly as rapid a change as when it receives direct applications, 
but, none t he less, it gradually diminishes in size. Exactly when to 
begin x-raying the spleen is a matter of judgment in individual cases. 

The guiding principle seems to be that the spleen should not be 
x-rayed as long as it is practically a great mass of degenerate leuko- 
cytes, ready to break down under the x-ray, and cause toxemia from 
overloading the excretory functions. The theon* assumes that the 
spleen does not produce these degenerate leukocytes, and that treatment 
of the spleen merely destroys them without reaching the cause of their 
abundance. The application to the marrow of the long bones is sup¬ 
posed to exert a curative influence upon the cause of the disease. 

The results of this plan of treatment cannot yet be determined, but 
it seems to the author a step in the right direction. 

The applications should be made with very great regularity, and no 
ordinnry excuse should lx; accepts! for taking u vacation of even as long 
as ten days at any time until the blood-count is normal. 

1 Jour. Am. Med. A&soc., April 25, 190$. 
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Benzol as a Medicine for Leukemia.— Koninyi of Burlap* st was 
the first to re|K>rt upon the benefit to be derived from tin* internal use of 
this drug, and this fact has been verified by numerous other olservers 
A good mode of administration, suggested by Kiralyfi, is by capsules 
containing 7 grains of pure Ixaizol and an equal quantity of olive oil 
Two to ten eapsules are taken after meals and the maximum dose is 
75 grains (5 grammes) of Ixrnzol per day. The treatment is especially 
effective in cases previously treated by the Rontgen ray. The effect is 
chiefly that of reducing the numlier of leukocytes. Benzol is a drug to 
be used cautiously, and not for an indefinite perirxl of time. Too great 
an effect causes severe or even fatal gaslro-intestinal irritat ion. 

The Gauss Method of Rontgenotherapy for Uterine Fibromyomata. 
— The use of hard rays filtered through 3 mm. of aluminum, with the 
tul*e rather close to the skin and the cross-fire principle to avoid re¬ 
peated exposure of the same cutaneous surface, has led to greatly im¬ 
proved results by Kronig and Gauss in the Freiburg Clinic. They re- 



Fig. 749.—Water-cooled tungsten turret tulx’ for Ciauw treatment work (Baker A'-ra> t o.). 

gard practically even’ ease of myoma as curable in five weeks, but con¬ 
sider operation preferable if enucleation is possible without causing 
sterility, or if then* is probably cancerous degeneration or gangrene >>i 
if the bladder is incarcerated. 1 _. K 

Their technic 7 involves the use of a water-cooled tube wit ha 
principal bulb, connected with a 7-inch accessory bulb, which me - 
the Stability of the vacuum. They use a secondary current ol o or y 
milliamperes sent through the tulx* in a succession of flashes •» r . 
incur. The tulx* is enclosed in a cup-shaped shield of lead g ass. 
orifice of which is covered bv a screen of aluminum 3 nun. lor » ,m 
thick. The x-ray is applied to thirty or forty different areas of the ab¬ 
domen, front and back. Each area is about 1 inch in diameter, an< t{ 
it i- laid a Kienbock strip of photographic paper to test the“dose apt • 

The skin immediately around this area is protected bv a thick eat 1 

1 A. Huntn, Tht-rap. Monntshcfto, xxvii. No. 7. Berlin. July. J9J3* 

* N Y. Anul Mididne, Obstetric and Gyneoologic Section, No\. 
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with .» i iiu li inidlameter,and overlappingthe edge* of thi*nrr- two 
^ 0f • Shn ; , '?*-M nrh thick. prot,ctin K » region of 1 f ",t 

J!“?!*■ ] n PI\ ,np ^ c , lca< * » a protection of x-ray-proof fabric enver- 

mii v ontiro trunk and bead. 1 bey place the tube very near the «kin 
to bring the unticathode ns near as possible to the deep lesion, relying 
aluminum filter t<* stop the rays which would chiefly 
afreet the skin; and also upon the fact that the dose applied to thedeep- 
sented lesion is divided anion*; many different skin areas. Nevertheless 
as measured by the photographic strip in contact with the skin, the dose 
applied by these operators at each spot appears to he several times the 
erythema dose as measured by the Kienbdck sensitized paper. The 
reason this large dose does not produce a dermatitis in each place to 
which it is applied is because the thick aluminum filter has stopped all 
the rays which would Ik* entirely arrested by the skin anti permits the 
passage of rays which are approximately homogeneous. While they arc 
arrested in part bv every portion of substance through which x-ray 
passes, still there is no great part which stops right at the surface and 
exerts all its effect there. 

Experiments with a Kienbock strip placed upon the surface, ami an¬ 
other inside the uterus (after dilatation), have shown that one-quarter of 
the x-rays passing through 3 mm. of aluminum reaches the cavity of the 
uterus and one-half when 4 mm. are used. 

The x-ray converges upon the uterus and ovaries from many dif¬ 
ferent portions of the surface. Kronig and Gauss give a complete treat¬ 
ment at a single session, lasting perhaps three hours and requiring per¬ 
haps seven different x-ray tubes. This is repeated every three weeks 
until permanent amenorrhea is produced, anti in 300 cases or more they 
have secured a complete cure. The cases in which amenorrhea is not 
secured are apt to have a return of the fibromyoma. 

This method of very heavy dosage, even w ith filtered rays, is not to l>e 
rushed into without gradual, careful testing of the effects of such appli¬ 
cations. Necrosis of t he intestine has l>een reported in rare instances and 

also dermatitis. . 

Kronig and Gauss apply mesothorium and radium internally in many 

The method described marks a very great advance in Rontgeno¬ 
therapy, but requires great study and experience. 

epithelioma 

The form in which the skin is not adherent or fixed to the underlying 
tiasuM dmnM certain to lx- cured by x-ray treatment. This form is 
frequently met with near ilu- inner angic of the orbit, and “ 

without glandular involvement, diffemu. 

excision, or the i 
disease. After 
produces glam 
seldom completely 

r;„!r.;'r s-srtJ "H-.— ™- «■ 
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practically certain of success and gives a hotter cosmetic effect than nny 
other kind of treatment. 

Recurrence after surgical excision of nn epithelioma of the face is 
frequently due to the fact that the surgeon has not gone beyond the in¬ 
fected area, being influenced by a desire for a cosmetic effect and to 
leave as little deformity as possible. Curctage, the galvanocauteiy, 
electrolysis, or mercurial cataphoresis also are liable to leave infected 
tissue for the same reason. The tissues which are not actually destroyed 
ai-e sources of trouble unless the process has been applied beyond the 
infected area, and this it is often impossible to do without leaving 
undue deformity. The x-ray is not open to any such objection. It can 
be applied to a wide enough area to include all the infected tissue and 
some of the surrounding sound tissue in a case of epithelioma of the face, 
and in a strength suitable to the cure of epithelioma it does not destroy 
neighboring sound tissue. It is an ideal method from a cosmetic stand¬ 
point. and for the reason above stated a case of epithelioma of the face 
rured bv the x-rny is much less liable to recur than one treated by the 
other methods mentioned. 

Some caustics, like pyrogallic acid, have the property of destroying 
exposed epitheliomatous tissue without injuring the neighboring 
sound skin and are excellent from a cosmetic point of view. There is no 
such deformity as results from surgical excision, but there is not the 
same freedom from recurrence, which is the chief advantage of x-ray 


treatment. . 

According to Robinson, the x-ray as an exclusive treatment is most 
likely to be successful in the variety of cutaneous epithelioma known 
as rodent ulcer and in some eases of superficial prickle-celled epithelioma. 
He also regards certain cases of rodent ulcer, especially those of the 
crateriform variety, as incurable by the x-ray or any other known 
means. “ Hard, firm, elevated epithelial margins must be made more 
vulnerable by injuring agents, such as caustics, before the x-ray is 


applied.” , . _ , , 

These are the cases in which, if the x-ray alone is depended upon, 
a more severe reaction than usual must lx* produced. 

The high-frequency spark from a metal electrode is an excellent ap¬ 
plication for epithcliomata which do not yield readily to x-rav tn-ai- 
ment, or which, from their very appearance, we know will probabn no 
do so. It has been referred to elsewhere as an adequate exclusive treat¬ 
ment for non-nmlignant keratoses and for epithcliomata where tin* dis¬ 
ease is entirely localized. It does not destroy the disease beyond t 
point of application ami ncerosis and, therefore, in certain cases it would 
not prevent recurrence unless the x-ray were also used. 

Microscopic Changes in Cancer Under ar- Ray Treatment.— 
Stewart* examined tissues from an epithelioma of the wrist of traumatic 
origin. The important changes found were fatty degeneration ami 
vascularization of the epithelial pearls; leukocytic infiltration and carious 
degenerative processes leading to destruction of tissue; Iwxlios uum- 
tinguishablc from Plimmer’s bodies multiplying as the epithclia de¬ 
generated. * , 

The histologic changes in a case of epithelioma of the gum ami hard 
palate treated by myself were chiefly those of leukocytic infiltration. 
The disease was not cured in this case, however, only held in check. 


1 Jour Am. Mod. Assoc., 11100. 
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cvl 1 s'!hom»Hvcs U .?n f / H * tt . n pffect Produced u|M>n the morbid epithelial 
Jraomti. 1.1 ■ Con>,s s “ Pnnuwy stimulation followed by <1.- 

wnnec iv,V t1^ n i'° n ' ‘ l,8a PPCanuicc, and their replacement by 
h d T vcd fro , ni . the healthy stroma. Endarteritis i« 

Effect of A'.coHnt 1 !^" ^^ u 1 mmK J li . ato n - ,a t‘ on with the tumor. 
r ,:,i ■■ oholism. Alcohol umm! in excess is injurious in ens*-* 

rrr aU> ; r ^ h “" 

emcHcj oi x-ray treatment.' 

Application of a Caustic Before J-Ray Treatment of EpitheUoma. 

A saturated solution of chlorid of zinc is an excellent caustic for 
removing part of a growth or for rendering an indurated growth more 
susceptible to x-ray treatment. It forms a dry eschar, but has noX?- 



Fifi. 750.—Epithelioma of forehead and Fig. 751.—Epithelioma of forehead cured 
now before RflntKen ray treatment by Kontiteu ray treatment. 1 he noee was 

subsequently treated successfully. 


ive action upon the diseased tissues, such as that exerted b\ pyrogallit 

acid. . , ,. .. , 

Flat Surface Forms of Epithelioma.— A case of this land was suc¬ 
cessfully treated by the author at St. Bartholomews ( lime. I here 
was an* ulcerated surface, looking like the sluggish raw surface some¬ 
times left bv a burn, over the trapezius musde on one side of the neck. 
The patient was a man sixty years old, and this had ,^T h “ 2 i n Sf 
pustule and had gradually extended until it measured 1 inch b\ - mrh«. 

» week. n. » distance of 9 inches, Were made 
, A . r. Robin-on, New York Medical Journal, Dec. 20. IWH. 
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tintil a slight reaction occurred, and were then reduced in frequency. 
t«>ok about seven months to effect a cure in this case. 

_ The case shown in Fig 762 was pt 

liar- Following a scratch received when 
the patient was a girl twelve years old an 
indurated and ulcerated spot had persisted 
for fourteen years. This disappeared under 
x-ray applications made with the tul»e in a 
localizing shield (Fig. 75-1), with the fare 
further protected by sheet lead, through 
which a hole was cut considerably larger 
than the lesion. A piece of adhesive plas¬ 
ter fastened the lead to the skin around 
the lesion, the latter being left entirely ex¬ 
posed. 

During the course of a couple of years 
there were recurrences and repeated x-ray 
treatment and, finally, surgical excision. 
Unfortunately there was no microscopic 
examination. There has been no recur¬ 
rence. 

Epithelioma Near the Ala of the Nose. 

The following was such a case, the patient 
being a lady sixty-seven years old, whose 
father had suffered from a similar trouble, 
resulting in the loss of the entire ala of the 
nose. Hers begun three years ago as a small abrasion and growth under 
the right eye and which gradually reached the condition present when 


Fig 752.—Chronic induration 
and ulceration of the face lasting 
ten years and recurring after 
healing under the x-ray. Finally 
excised. 




Fig. 753—Epithelioma near inner can thus. Cured by Rontgenotherapy. 

she wii-s x-nt to me. It was about the size of the meat of an almond, 
covered by a thick scab, which fell off about every four tlay.s, e.\|H.ising 
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Fie. 754 .—-Technic of Rontgenotherapy for epithelioma of face. I ube in a localizing 
shield; perforated sheet of x-ray metal securely fastened to the surface by adhcsoi 
plaster. _ 


• TTyf-*y * J V [e t J p / 

•—* ™ , ... . . r ,. s ;*t r <l radium treatment. AI»ndoned x-r«y 

Fut 75.V—Epithelioma of “W”;*., 1 " ,'ifter three applications- 

*» «- froolv movable and there wa* no pjiin, but 

n TIk-iv »'«■»■■■>! 
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0 «> uiuf to the x-rav—this is the kind known as flint glass, and is the 
••paste” of which imitation diamonds are made. A piece of ordinary 
daks (transparent to the x-ray) forms the end of the prolongation 
through which the x-rav passes from the anticathode. When properly 
excited this tube is fillet! with a beautiful blue light, brighter in front 
than behind the equator formed by the plane of the anticathodc. The 



Fig. “56.—Epithelioma near lobe of oar. Had lxt*n uiumceewfully treated by radium 
and abandoned x-ray treatment after three applications. 


ordinary “crown” or soda glass forming the end of the prolongation 
presents the familiar greenish fluorescence of the x-ray tube. \' ith the 
fluoroseope a sharply defined circle of light is produced by the x-ray 


from thus prolongation. It is covered with thin rubber and held directly 
in contact with the part to be treated. A liquid interrupter of either the 
(laldwdi-Simon type or the Wehnelt was used with a 12-inch coil, with 
large self-induction in the primary coil, and a primary current of IJ 
amperes, the resistance of the till** being 2 inches and the miliometcr 
(lousey’s) 2. To avoid overheating the tube it was applied for a num¬ 
ber of short exposures, aggregating from three to five minutes at each 
session. The tube was hold in position by hand. The hist month's 
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Fig. 757 .—F.pithHiomii of nose, cured by 
x-ray treatment. 


Utng shield with a bard-rubber prolongation 
erctf with thin rubber) was im¬ 
mediately in contact with thd face. 

The anticathode was thus at 
distance of 10 inches from he 
part to be treated. The resist¬ 
ance in the tube was 2 or 3 uaches, 
the radiometer 3 or 4, ami the 
duration of exjmsure six nunutes, 
with the same primary current tnat 
was used with the Morton treat¬ 
ment tube. 

Whenever a certain reaction, 
indicated by moderate redness and 
some itching, was established, the 
treatments were made somewhat 
weaker. The ulceration was com¬ 
pletely healed in two months and 
a half, but the induration was 
more persistent and the treatment 
was not completed until the first 
of March, 1905. At that time the 
surface was flat and flexible; there 
was some redness as a result of 
the treatment. Three years after the cessation of treatment there had 

been no recurrence. . 

Several hundred similar eases have been treated in different parts of 

the world and with great suc¬ 
cess. 

A Case of Epithelioma of 
the Gums and Hard Palate.— 

1 he patient shown in Fig. 75S 
hud been seen by 1 )r. Brewer, 
who had removed a section for 
microscopic examination, and 
who considered the case as 
unsuitable for operation. She 
was seventy-five years old and 
had a positive family his¬ 
tory of cancer. The trouble 
started four years before in 
consequence of irritation from 
a set of artificial teeth. When 
first treated, August 14. 1904, 
the upper gums and roof of the 
mouth and the inside of the 
chock presented the appear¬ 
ance of a bright purple mul¬ 
berry. Each litt le nodule was 
shiny and translucent. There 


—EpiUwlirHna of gum* and roof of 
mouth Held in cheek for a long time by x-r.lv 
treatment, hut finally fatal. y r • 


. was comparatively little pain. 

Tho_trvntm,.nt consisted in applications from a heavy target Guudc- 


(C) Jeff Behary 2019 


58 





1106 


MEIlICAL Kt.EtTRKTTY ANT) HmVTOEN RATR 


Inch tilin' in n localizing shield with a cylinder IJ inches in diameter; 
the distance from the anticathode to the diseased surface being from 
n to It inches. An 8-inch induction-coil was used with a Caldwell 
interrupter and a primary current of 4 amperes. 'I he resistance of the 
tiilx* was equal to a 2^-inch spark-gap and the rays were Xo. o Hennist. 
Each part of the diseased tissue received an exposure of from fifty sec¬ 
onds to two minutes at each treatment, twice a week. 

There was more pain after the treatment was begun than there had 
been lx*fon\ but this disappeared as the case progressed. 

A pathologic examination, made October 6. 1904, after two months’ 
treatment, showed the same general type of epithelioma as in June, two 
months before treatment was begun, but more epithelial pearls and a 
mild acute inflammation, the whole t issue being infiltrated with pus-cells. 

Six months’ treatment kept the 
growth absolutely in check, hut did 
not cause any part of it to disap¬ 
pear. made the patient more com¬ 
fortable and better able to take 
all kinds of food except those re¬ 
quiring mastication. She had 
gained 2A pounds in weight. She 
Became discouraged by the expense 
of the treatment and of coming to 
the city from her country home, 
and thought perhaps that she would 
get along equally well without any 
further x-ray treatment. Reports 
during the ensuing year were to the 
effect that her mouth had gotten 
into terrible condition, and she died 
many months after the x-ray treat¬ 
ment was stopped. 

Cancer of the Lip. This is a 
type of epithelioma which is very 
different from that occurring upon 
other parts of the face: x-ray treat¬ 
ment should not bo depended 
upon as the sole method of treat¬ 
ment. but will serve as a valuable adjunct to surgery. It will help to 
prevent recurrence after excision. In more than one still in the scaly 
not ulcerated stage the author has obtained a permanent cure by x-ray 
treatment alone. 

Epithelioma of the Eyelid and at the Inner Canthus. -Another 
class of eases is shown in Fig. 759, a seveiKv-five-vear-old patient at St. 
Bartholomew’s Clinic, with a deeply ulcerating epithelioma of the lower 
eyelid; x-ray treatment was employed for a period of about :» year and 
a half, hut it did not succeed in healing the ulceration. In fact, this 
actually became gradually larger during the course of treatment. Had 
uns been in a region where more vigorous treatment was permissible a 
cure would probably have been effected, although the patient’s age anti 
surrounding* were unfavorable. 

Another unfavorable class of cases was illustrated by a St. Bartholo¬ 
mew a patient with an ulceration on the side of the nose near the inner 



1 i"- 739.—Fpilliclinnm of orbit. This 
P«ii« tit has Wen under r-ray treatment 
several years, during which the dbicu.se has 
made slow progre**. 
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canthus. The surface was smooth and red and lovel with the surround¬ 
ing skin. It was adherent to the underlying tissues and there was evi¬ 
dence of deep-seated involvement; x-ray treatment continued for 
about a year seemed to hold this in cheek, but, did not result in a cun*. 
Here again the patient was old and poor, and the region was one in which 
vigorous treatment was contraindicated. 

In cases like the two last x-ray treatment is useful as a palliative 
means if an operation is impracticable, and also before and after opera¬ 
tion as a means of preventing recurrence. 

It is going to an extreme to say that x-ray treatment is not indicated 
in epithelioma where the skin has become adherent, but it is certainly 
true that there is a very much greater prospect of success where this is 
not the case. 

Cancer of the Penis.—According to Robinson, 1 the x-ray has bene¬ 
fited or even cured certain cases, but in other cases he says it has has¬ 
tened the growth, and its long-continued use for a course of twenty, 
thirty, forty, or even a greater number of treatments wastes time and 
may reduce the possibility of success from an operation. 

There is no doubt that most eases of cancer of the penis should be 
promptly operated upon surgically. The x-ray used afterward and com¬ 
menced even before cicatrization will greatly increase the patient’s 
chance of escaping from recurrence. If, for any reason, it is desired to 
avoid an operation and try the x-ray as the sole treatment, the attempt 
should be given up if there is no evident improvement in three or four 
weeks' time. The testicles should be protected by sheet lead, and in 
most cases the entire penis and both groins should be exposed. 

RADIOTHERAPY WITH THE TUBE IN DIRECT CONTACT WITH THE 

BODY 

The theory that, the x-ray itself does not cause radiodermatitis, 
but that the latter is due to a condenser effect, and may be avoided 
by placing the tube in contact with the surface, has found its principal 
adherent in Dr. Geyser. His records show a series of about 5000 appli¬ 
cations with the tube in contact without a bum, but in a personal state¬ 
ment to the author Dr. Geyser says that he has had more than one bum 
due to the patient not holding the tube in perfect contact with the sur¬ 
face. His patients have sometimes made this mistake in order to lessen 
the feeling of static electric discharge which they experience, especially 
when the vacuum of the tube is a little higher than usual. 

It should be noted, however, that these applications were with a small 
special tube, the Cornell tube (see p. 1100), and that the doses were small, 
an«l that there seem to have lxn*n no comparative experiments with the 
same doses to prove that they would have produced irritation if the tube 
had been at a distance. It is a fact also that Dr. Geyser does not 
apply large x-ray tubes to the surface, either for treatment (as in cases 
of leukemia) or for radiography, and that he does not produce burns. 

1 lie same is true of other operators. For instance, in the author’s 
service at St. Bartholomew’s Clinic not a single bum has been produced 
from the discover)* of the x-ray to the publication of thus book, and 
the tube has been at a distance from the surface in most cases. The 
condenser theory supposes also that with the tube at a certain distance 

* New York Med. Jour., Dec. 29, 1906. 
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from the surface there is immunity from hums, hut this again is to he 
viewed in the light of cases of leukemia, in which treatment begun bv 
Dr. Gevscr has been continued at the same distance by other operators 
advised by him, and bums have been produced. 

The author feels that the condenser theory of the origin of x-ray 
dermatitis has not been proved, but that it probably contains a certain 
element of truth. He believes it exceedingly dangerous to sav that a 
bum cannot be produced with the tube in contact or with the tube at 
a certain distance (“far enough to avoid condenser effect”). He be¬ 
lieves that correct dosage is just as important in this as in any other 
application of the x-ray. He hopes, however, that this method mav 
prove a means of applying correct doses without the irritation which 
these have somet imes produced when applied from a distance. 

TECHNIC OF DIRECT APPLICATIONS 

The tube is of lead-glass, except at a window of soda-glass, where it is 
to be held against the surface. 

Different tubes have been constructed for this purpose, begin¬ 
ning with Cossar’s and followed by Morton's, Piffard's, Caldwell's 
Tousey's, and, most recently, the Cornell tube. Most of these can be ap- 



I'ifi- 760.—Tou-vsy x-ray treatment tube. Electrode* turned back from the plane 
yrtMh thiMdu Separate Ictul-gla&f shield for application to the gum*, (Ex- 
hmiied before the New York Odontological Society, Oct, 1<, 1905; Dental Cosmo*, June, 
iwo.) 

plied to the surface of the skin or introduced into the cavities or held 
near the surface. Then there should be mentioned the different uni¬ 
polar t»d>es, from Tesla’s tube to Stem’s, all of which are intended 
for direct application. 

Practically, the choice lies between Tousey’s tube and the Cornell 
tube, which was made subsequently by t he same manufacturers upon the 
same principles, but with slight variations, which the author thinks de¬ 
tract from its serviceability. 

The Tousey a?-Ray Treatment Tube (Fig. 7t»0).—The bulb is of 
li'ad-glaAi except at the flat extremity of a short cvlindric prolongation, 
a windaw of soda-glass. The anode and cathode poles are 
>oth bearhack so that there is no bare metal within 5 inches of the plane 
o he surface of contact or within 7 inches of the actual place of contact. 

. ,s 11 hollow glass handle, whose cavity does not communicate 
wi that of the bull). There is a regulator and a seal-off. The dis¬ 
tinctive features of this tube, as compared with the Cornell tube, is that 
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tho Tousey tube has a hull) 4 inches in diameter and a heavy antienthodc. 
These features fit it for standing heavy currents for a sufficient time 
for any ordinary radiograph, where ns small an area of illumination juj 
this will eover is sufficient. It holds its degree of vacuum better than 
tin- lighter Cornell tube. When employing the Tousey tube one is not 
confined to long, weak applications of five, six, or more minutes, but may 
make an application of the same amount of a ray in one or two minutes 
or less if desired. This tube may, therefore, be run with a Caldwell in¬ 
terrupter and other interrupters, with which we shall sec the Cornell 
tube becomes overheated and loses its vacuum. 

Dosage With the Tousey Treatment Tube in Contact with the 
Surface of the Body.—The anticathode is only 21 inches or 10 cm. 
from the surface, and so, when the tube is directly in contact with the 
surface, the measurement of dosage by the Sarbouraud and NoirtS tablets 
becomes a little different from the usual method. Ordinarily the test 



tablet is placed half as far from the anticathode as the surface to be 
treated, and on the principle of the square of the distance the skin 
is exposed to an intensity four times less than the test tablet. With 
the contact treatment tube, however, the test tablet and the skin are 
at the same distance and receive the same intensity of radiance. A 
sufficient exposure to produce tint B in the S&bouraud and Xoir 6 radi¬ 
ometer indicates the absorption of about 54 H. if the skin is twice as far 
away from the anticathode, but with the contact treatment the same 
change in the color of the tablet indicates four times the dose denoted 
ordinarily. 

The Cornell Treatment Tube (Fig. 761).—This is a tube made for 
Dr. Geyser by the manufacturer of the Tousey treatment tube some time 
after the “Sinclair Tousey Tube,” shown in Fig. 700. Dr. Geyser can 
scarcely lay claim to originality in the tube, for it copies all the essential 
features of the Tousey tube—the lead-glass bulb, the anticuthode near 
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the soda-glass window, glass prolongations insulating the electrodes, 
the turning of the latter away from the patient, and the insulated glass 
handle. The differences are lighter construction, contributing to easy 
handling, but detracting from ability to stand the current. 

Dr. Geyser’s originality lies in the routine use of the tube for contact 
treatments, with the claim that, the same amount of x-ray will not pro¬ 
duce a burn in this way, as if the tube were at some distance and a 
condenser effect were thereby established. 

There are certain technical details which must be observed in the 
use of the Cornell tube. These are consequent upon the small size of 
the bulb and the lightness of the anticathode. Currents of the strength 
ordinarily employed in radiography or radiotherapy almost imme¬ 
diately cause the tube to break down. The anticathode becomes over¬ 
heated and the vacuum falls below the useful limit. There are several 
ways in which this can be prevented and the tube kept in working order 
long enough for the therapeutic effect. If the Wehnelt interrupter is 
used, it is found desirable to expose a very great deal of the platinum 
point, so that a heavy current of 15 amperes will be allowed to flow, 
but with very slow interruptions. The rheostat may be used in securing 
thus effect. Each of the slowly repeated impulses produces a flash of 
jr-ray, and an application of about five minutes is required when the tube 
is excited in this way. Another method, which will usually be found 
preferable, is to use a mechanical interrupter, such as the Wappler 
interrupter, adjusted to give quite slow interruptions and a current of 
about 2 amix'res. About five minutes’ application is desirable in this 
case, but the quantity of x-ray bears such a direct relation to the number 
of interruptions per minute that even a very slight difference in the ad¬ 
justment of the interrupter will necessitate a decided change in the 
duration of the exposure. 

Any technic is suitable which enables the proper quantity of x- 
radiatioo to be applied without overheating the tube. 

CARCINOMA 

The cases in which x-ray treatment may produce a cure are prac¬ 
tically limited to those of the breast and other external parts with¬ 
out internal glandular involvement, and the more nearly the tumor 
approaches in microscopic structure the border-line Ik* tween a ma¬ 
lignant and a benign growth, the greater is the prospect of complete 
success. 

Effect of arr-Ray Treatment in Cancer.—The mode of action of the 
x-ray in the treatment of cancer has been studied by Lvle. 1 He has 
always noted an abundant discharge after the applications, and this 
discharge is alkaline and crystallizes when exposed to the air. He 
regards this as an external evidence of a chomic effect, which accounts 
for the toxemic symptoms which sometimes follow an application. 
He thinks that this chomic product is dangerous and sometimes fatal, 
and that x-my treatment should be limited to cases in which drainage 
can be established, and that it should not be used in deep-sea t«d can¬ 
cers. 

Apropos of this, the present author believes that substances analo¬ 
gous to toxins or antitoxins arc produced by exposure of a cancer to the 

‘ Medical Record, July 15. 1905. 
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r-ray; that the production and absorption of those substance* in | Hr „,. 
' IOw ^ caustw .toxemic symptoms; but that in proper proporta, t h.-v 
have a curative effect u|x>n cancer. 1 have many times seen a beneficial 
effect upon cancerous involvements which from their position (as to 
depth or otherwise) could not have received enough radiation to produce 
a direct enect. It is true enough that a cancer which forms a flat, open 
ami lively discharging ulcer may properly receive larger doses of the 
x-ray than a malignant tumor without ulceration. 

Perthes 1 has noted that the cancerous cells fuse into a uniform pro¬ 
toplasmic mass with an irregular outline and that their nuclei stnin 
less and less well. Leukocytes and connective-tissue cells penetrate 
the mass; later the cancer cells are seen imprisoned and isolated in 
the meshes of connective tissue and undergo degeneration and absorp¬ 
tion. * 

Ellis* thinks that the x-rav produces necrosis of both the parenchyma 
and the stroma of the tumor, accompanied by proliferation of elastic 
tissue and obliterative endarteritis. 

According to Schwartz, the x-ray causes a decomposition of the 
lecithin, which is more abundant in rapidly growing cells, like those of 
neoplasms and like the normal parenchymatous cells of the testis, and in 
this way has a destructive effect upon these particular cells in doses 
which do not affect other healthy tissue cells. 

The tact that serum from a part which has been strongly x-raved 
may produce symptoms of an x-ray dermatitis if injected into’ a part of 
the same or another animal which has not been irradiated is suggestive 
of a chernic effect. It may bo that an anticancerous scrum could be in¬ 
jected deeply into the substance of a malignant tumor and produce a 
greater degree of benefit in the depths than the rays weakened by ab¬ 
sorption in passing through the superficial parts of the tumor. 'This 
could lie done without exposing the patient himself to the x-ray. 

From the diversity of opinion among the above and many other 
authors it is evident that we do not know the exact way in which the 
x-ray affects the cancer cells, whether by a direct action or by an electro¬ 
lytic process. 1 here seems to be no doubt, however, that cancer cells 
have an especial susceptibility, and that under favorable circumstances 
they may undergo degeneration and absorption without ulceration or 
destruction of the mass of tissue making up the tumor. 

Cases of cancer have died suddenly quite a long time after having 
been treated with a great deal of benefit, by the x-ray.* 

CARCINOMA OF THE BREAST 

Fig. 702 is of a case of carcinoma of the male breast referred to the 
author by Dr. R. \Y. Hall. I operated upon the original growth in one 
breast, removing a tumor which the pathologic examination showed 
to be carcinoma, but with an appearance which did not indicate the 
greatest degree of malignancy. There was recurrence in the other breast 
within a year and x-ray treatment was at once begun. Mild applica¬ 
tions were made three times a week until the development of a mild 
erythema, and then the treatment was kept up sufficiently to keep the 
skin slightly reddened. The tumor made no further headway from the 

1 Thirty-second Congnvw of the Gorman Surgical Society, Berlin, June 6. 1903. 

* Am Jour. M«d. Science", January, 1903. 

* Itoflcnberrer, Second ltOnteen longrfM, 190'V. 
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Fie. 76a.—Inoperable recurrent r.irrinoina of bnrart held in cl*wk for thrvv \eani b> 

K6nt*enotlierapv. 

with a ^roat deal of benefit. Some time had passed since then, and 
at the time she came to me there was a general cuirasse appearance <>i 
the breast anti axilla and enormous swelling of the arm. Measurement' 


,imo that the x-rav was fir,, employed, but there was n« percept,hie 
diminution in the aiic of the tumor f..r about nine months. I hen it 
improve, and in two more months not a trace of tt remained. 
! rhe region of the original growth was grayed at the sumo time ns the 
* * other, but never showed anything 

but a somewhat .suspicious appear¬ 
ance. It is now five years since 
the cessation of treatment and 
there has been no return of the 
growth. 

Fig. 763 is of a patient re¬ 
ferred, May 12, 1905, by Dr. 
Clement, Cleveland. The patient 
was a lady sixty-four years old 
upon whom the surgeon had five 
years previously performed an 
amputation of the breast, with 

- removal of the pcctoralis major 

Fig. 782.-R^jT«nt rordMTO* o f tb« aml thc ax [\\. uy contents. The 

treatment. microscopic examination showed 

that the disease was carcinoma. 
There had been a recurrence in about two years which was considered 
inoperable, and for which x-ray treatment was applied for twelve months 
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tnado at this time shown 1 au increase of 2 inches at the wrist, of JU 
in. lies m the forearm. of 2J inches at the elbow, and of 2J inches at the 
ann over the circumference of corresponding parts of the other arm. 
A fluoroscopic examination showed that there was no intrathoraeic 

tumor. 

This case never showed anything resembling a toxemic reaction from 
the r-rav applications. 

An example of the technic employed is found in the following: 
Muller No. 13 tube, induction-coil 110-volt direct circuit, Wehnelt 
interrupter, 5 amperes primary and 3 ma. secondary current, resistance 
2$ inches, radiometer Xo. 6, exposure five minutes at a distance of 12 
inches from the anticathodc, limited to an area S inches in diameter by 
a localizing shield with its 3-inch diaphragm. The exposures were 
sometimes divided, so that the axilla and the breast received exposures 
like the above separately. 

High-frequency currents were applied to the arm, breast, axilla, and 
side of the neck from ultraviolet ray vacuum electrodes. 

Treatments were given three times a week, except for a couple of 
months in the summer, and for two years the disease was held in check 
and the patient was well and happy and attending to her usual social 
duties. The disease in the meantime seemed to have lost its malignancy, 
There remained some fulness of tissue at the anterior fold of the axilla, 
but there was no longer any ulceration, and the arm was much less 
swollen. Then came a period of gradually increasing pain in the region 
of the other shoulder-blade. There also developed a small abrasion at 
the anterior fold of the axilla that was quite painful. The great swelling 
of the arm never returned, although some swelling continued throughout 
the entire course of the disease. While no local appearance of malig¬ 
nancy was apparent, it was evident that her general strength was failing, 
and the patient died in September, 1907. This was seven years after 
the operation, and for the last five years of her life x-ray treatment 
had kept her perfectly comfortable and an active member of society in 
spite of the presence of an inoperable carcinoma. There were a great 
many times when the patient forgot about the trouble, and really the 
only annoyance for months at a time was the swelling of the ann. 

.Another case was referred by Dr. Bissell. The patient was about 
forty years old, and had been ojiorated upon two years previously for 
a carcinoma of the breast, which she had concealed until it was too late 
to hope for anything like a cure. The poor lady also concealed the 
fact of a recurrence in the other breast until it formed a large ad¬ 
herent mass and her general condition precluded operative treatment. 
There was also recurrence in the cicatrix on the side which had boon 
operated on. The patient had a very strange vasoneurosis, which at the 
first inspection of the case and liefore the x-ray was turned on caused 
the entire chest to become a fiery red like the most violent blushing. 
The patient kept her faco covered with a thick veil, so that one could 
not see whether the deep blush suffused the face also. At subsequent 
visits this blush gradually became less marked over the chest, and finally, 
when the patient became quite accustomed to the presence of the oper¬ 
ator and nurse, it ceased to occur. At a suliscquent period, however, 
another excellent surgeon, who was consulted in regard to a compli¬ 
cating pleurisy, saw a return of this vivid blush covering the entire 
chest. Knowing that the x-ray had been used the natural supposition 
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was that the redness he saw was the first symptom of x-rny dermatitis; 
and from its extent and vividness the doetor thought that then* wa 

going to be a severe bum. This 
appearance, of course, was decep¬ 
tive. 

The treatments in this ca*e 
were of the same kind as in the 
case previously described. The 
first treatment was followed bv a 
febrile movement. 102° F., with 
some prostration. This was at¬ 
tributed to a temporary toxemia 
caused by the x-ray exposure. 
It did not occur again during the 
course of treatment. 

This patient did wonderfully 
well for a time, the recurrent 
tumor in the breast diminishing 
one-half in size and the original 
cicatrix assuming a natural aj>- 
pearance. The patient’s general 
health was greatly improved. 
Then came a complicating pleu¬ 
risy, with effusion, and a rapid 
illness, which terminated fatally. 

Fig. 764- —Epithelioma of the chest «uid It cannot be doubted that deatu 
face. Tresticd by another mdiolopist two was ( J uo cancer, but the treat- 

veara previously. ment gave wonderful benefit for a 

time in a desperate case. It looked at one time as if the disease 
might even be arrested for years, as in the case previously described. 



* >(!• "M.—Inoperable carcinoma of the bnwt held (n check for two and a half year* *" 
x-ray treatment. Caw? after two year*’ treatment. 

Fig. 704 is of a patient who consulted the author about what she 
regarded as an unhealed bum from x-ray treatments by another operator 
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Fig- 7G6.—Inoperable cudnomt of breast held in chock for two and a half years by Ront¬ 
genotherapy. Case a few weeks before death. 
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Fk 767 — Recurrent and Inoperable enrclrvomn of bmut with enormous edema of the 
arm. Held In check for five year# by jr-rny treatment. 
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more than two years previously. These lesions arc extremely painful 
ami very slow to heal, though in the rase referred to the carcinoma itself 
seemed to have been checked by the treatment. Ichthyol ointment 
and high -frequency currents applied from a glass vacuum electrode 
give more relief than anything else in such a case and also promote 

cicatrization. . , . . ^ , , 

In addition to the carcinoma of the breast, this patient had developed 
a flat epithelioma of the other side of the face. 

The patient's daughter died of carcinoma of the breast. 

Prognosis.—Cancer of the breast which has been operated upon 
and which has recurred gives excellent results at first, but after a certain 
period there may come a time when the disease gets beyond control. 
This mav take a few months or several years, as iu some of the author’s 



Fig. 768.—Inoperable recurrent carcinoma of breast- Held Iu check for a year by Ront¬ 
genotherapy. 


cases. The x-ray appears to prevent the development of external 
growths or ulceration, and keeps the patient comfortable and for a time 
strong and well. The end, when it does come, is usually from internal 
involvement and often without definite symptoms. Scirrhous, cancer 
of the breast in old persons presents a less unfavorable prognosis. 


RECURRENT CARCINOMA OF THE LARYNX 

The patient, W. H., was a man of thirty-seven years, and was.re¬ 
ferred to the author in April, 190"i, by Dr. Moore, of New Brunswick, 
N. J. The first symptoms of throat trouble developed in April, 1902. 
On April I <, 190-1, he had undergone a complete excision of the larynx 
for carcinoma, and during that year had been breathing through the 
tracheotomy tube. In February, 1905, however, he became unable to 
swallow any food, cither liquid or solid, in consequence of the return 
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of the growth shutting off the esophagus. A gastrostomy wa* r>er- 
fortn<*ii March 15, 1905, by Dr. Moore, and at aliout the sunn* time the 
doctor wrote to me, making inquiry as to the probability of benefit 
from x-ray treatment after recovery from the shock of the operation. 
The reply was encouraging, and a few weeks after the operation had 
been performed the patient began making regular trips to my office for 
x-ray treatment. When 1 first saw him there was a considerable swelling 
in the neck, presenting almost the appearance of a new larynx, and 
above the tracheotomy opening, in the median line, was a discharging 
sinus, from which some of the liquids, milk, etc., which he tried to 
swallow escaped. The whole region was red ami swollen, and pre¬ 
sented the typic appearance of a recurrence of carcinoma. An x-ray 
picture which is reproduced herewith (Fig. 769) was made, ami shows 
the presence of the hyoid bone and the absence of all the cartilages of 



Fig. 769.—C.w of Inryngcctomv unfl benefit from z-rav treatment for recurrent 
carcinoma miuiriug guairutoiny. Light area in front of upper vertebra.*: patent jxirt oi 
pharynx utul trachea. 


the larynx, and demonstrates also very prettily the obliteration of the 
trachea below the level of the hyoid bone. The patient's weight at 
this time was 104$ pounds. 

The treatment consisted in the application once a week of the 
x-ray, allowed to shine above the front and sides of tin* neck. All 
of these applications were external, and followed a very distinct formula 
which the author has found successful in many cases of recurrent malig¬ 
nant tumors. 

The x-ray tube has a tungsten antieathodc and is about 7 inches 
in diameter, and has also an accessory anode. A little side tube, con¬ 
necting with the main one, has means for lowering the degree of vacuum 
by sending a portion of the current through thi.> regulator. The anti¬ 
cathode is a mass of copper, weighing $ pound, with a button of tungsten 
electrically welded into the surface which faces obliquely toward the 











1118 


MEDICAL ELECTRICITY AND RONTOEN RAM* 



liberate many particles of pas unless it becomes red hot. The degree 
of vacuum for all of these exposures was measured m two ilifTeront 
wavs- one bv means of an apparatus for noting the resistance of the 
tube bv measuring the equivalent spark-length at the x-ray coil, and the 


l 111fv kn mvocui vt,v l *, - * • A ii 

other noting the degree of penetration of the ray given out by the tube. 
\t the different treatments the sjxark length varied from 2$ up to 5 
inches, and for one or two treatments even 7 inches, while the degree 
of penetration varied from 2 to 6 or even S units of the Benoist radi¬ 
ometer scale. The intensity of the ray is considered by the author 
as a very important matter, and was measured by a method original 
with him. The author’s unit of intensity of the x-ray is such that 
Tousey will produce an erythema dose, or a Sabouraud and Noire dose, 
or 5§ Ilolzknecht units in fifteen minutes at 13 inches from the anti¬ 
cathode to the skin. 

Groat intensity of the x-ray is analogous to great candle-power in 
an electric light and produces a photographic or therapeutic effect in a 
short time. 

The Ilolzknecht unit of quantity is universally recognized, and a 
knowledge of the intensity or Tousey power of the source of x-radiance 
enables one to know beforehand how long au exposure at a given distance 
will be required to produce 1 Holzknecht unit. The method is described 
on pace 1051. This is a method which can be applied quickly and easily 
to test the radiance of a new tube or a new strength of current and 
adjustment of apparatus, and enables one to determine beforehand the 
intensity of the radiance which is used, and in that way to decide on the 
length of exposure and the distance from the tube to the patient. It 
affords a method of dosage of the x-ray which the author has found in¬ 
valuable in the treatment of cases and in deciding the safe limits of ex¬ 
posure to the x-ray when several radiographs of any one patient have 
had to be made. 

lhc effect of treatment was to reestablish the ability to swallow, 
though this always remained difficult, to materially increase the man s 
weight and strength, and to cause a great reduction in the cancerous 
swelling in the neck. This improvement continued for ul>out a year, 
but did not save the man’s life. 

CANCER OF THE TONGUE 

Guillcminot' reports 4 cases of carcinoma of the tongue unsuccess¬ 
fully treated by the x-ray. 

CANCER OF THE SHOULDER 

A case of inoperable cancer of t he shoulder has been reported as 
cured by x-ray applications . 3 

SECONDARY CARCINOMA OF THE MEDIASTINUM 

f areinoinata of the mediastinum, sccondnrv to cancer of the breast, 
hu\c Ijeen treuted with lienefit in the direction of relieving symptoms 


i M.Un. September. t«» 


Glun. MUnch. Mod. Vi’och., June 20, 1005. 
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ftnd^ prolonging life. Pfahler* has published the histories of 0 such 

J *'* 1 should lx* to use such a quality of ray and to have the 

• • . " V\i* * l fV mct ; ' v 'll produce a deep effect without undue 

T V. V I ° f i th V km - , lhc anticathode of the x-ray tube should be 
I inches from the surface and the penetration should lie about 
No. i ISenoist, but the proportion of soft rays reduced by the use of a 
” mm * aluminum filter. I he l>encfit will probably be greater from fre- 
Qncnt lv repeated mild exposures than from single severe ones. A dosage 
of 2 Ilolzkneoht unit will usually be found correct. The cross-fire sys¬ 
tem. whereby the rays reaching the growth pass through different por¬ 
tions of skin each time, and especially always protecting the skin, which 
is not in a direct path toward the growth, add greatly to the efficacy of 
the treatment. 

CARCINOMA OF STOMACH AND INTESTINES 

\Yc ran seldom hope for more than a palliative effect in cancer 
of the stomach or intestines, but even here the treatment gives much 
relief from pain and adds much to the patient's strength. 

A case treated by the author, in consultation with Dr. T. M. Lloyd, 
showed temporary relief from pain and from almost complete pyloric 
obstruction. He became able to retain food and had natural move¬ 
ments of the bowels. He died, however, in a few weeks from exhaus¬ 
tion. The disease was of long standing and of such an extent anti the 
patient’s condition so critical that no operation appeared justifiable, 
and the x-ray and the ultraviolet ray high-frequency applications 
were made with the hojie of temporary relief only. 

More recently the author has treated such cases at a somewhat earlier 
stage and with very great benefit. A screen of aluminum 3 nun. thick 
has been used and the anticathode placed at a distance of 10 inehes from 
the skin. 

CARCINOMA OF THE UTERUS 

A patient was referred bv Dr. Rovle. She was a lady fifty years old, 
with a verv large uterine fibroid which made her look as if in the last 
month of pregnancy. Carcinoma of the cervix had developed and she 
had undergone an operation under ether. The whole pelvis was found 
to be one solid mass of cancer, and so the operation was limited to the 
removal of a seetion large enough to examine microscopically he 
pathologist reported carcinoma, and the probalnhty seen.nl to be that 
1 . .* . 1 ii _w..t .. Treatment bv the x-ray was 


abundant and very offons.ve dTdta- 

and lumbar regions. Inc x-rn\ was appueu p*»‘" ; * 
and partly through a vaginal speculum. 1 ie « ‘ wcrc \ 0 7 

cathode to the abdominal wall was 13 inches and t » ray s wVhe^no 
and the exposures eight minutes. < Itherwwo t i< • < • ■ * " me 

a* in the cane of rancor of the bread deaenbed *>« P- ' 1 ' 3 ; 1 “ *”” 

technic was used for the vaginal applications. I ho x-r.»> mix w.u 
ffffular Muller No 13, and localization was accomplished by co\cnng 
SKSiSSn^-d thigh, with -r-rny .netal wrth n hole jua. Large 

1 American Medicine, I'cb. 10, 1000. 
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enough for the speculum. (At the present writing the author make- 
vaginal applications in similar cases by the use of a localizing shield and 
one of the smallest cylinders connected with it.) 

Vacuum electrodes from one pole of the x-ray coil were applied over 
the painful ovarian and lumbar regions at each treatment. The treat¬ 
ments wen' given three times a week, and in three months’ time the 
uterine tumor had diminished about one-half in size, the discharge and 
odor and pain had ceased, and the patient was coming to the office alone, 
on foot, and generally carrying a box of fruit for some sick friend. After 
this time the treatment was continued occasionally by Dr. Hoyle, and 
the patient was active ami apparently well for eight months more. 
Then she developed gastric symptoms and died in a few weeks, presum¬ 
ably from cancer, but without any of the pathognomonic symptoms of 
that disease. 

Other cases treated by the author and other operators show that it is 
not unusual to have marked improvement as to hemorrhage, discharge, 
pain, odor, and general strength. It is practicable even to carry such 
a patient through pregnancy and to see a healthy child bom, but the 
ultimate prognosis seems to be uniformly bad. 

General Results in Carcinoma.—The preceding cases of carci¬ 
noma. some cured, but most treated with very great temporary benefit, 
but nevertheless dying in from six months to six years, are fair exam¬ 
ples of what may be expected from x-ray treatment of this disease. 

SARCOMA 

Many cases of this disease are favorably influenced by x-ray ap¬ 
plications and a few cases have perhaps been permanently cured. 
There is no particular form of the disease which is recognized by all 
observers as especially apt to be favorably influenced, and in no form 
is this treatment contraindicated. The general principle is the same 
as in the radiotherapy of other malignant diseases-ythe x-ray has a 
depressant effect upon every kind of tissue. The rapidly proliferating 
cells of neoplasms, like the normal cells of the testis and the ovary, are 
more susceptible to the influence of the x-ray than other cells. I he 
x-ray is applied in doses from which the more susceptible tissue-ccl.s 
cannot recover, but from which the neigh boring sound tissue-cells 
do recover after a period of depression. "W here small repeated doses are 
employed the quantity applied is such that the sound cells completely 
recover from the effect of one application before the next one is made, 
while the neoplastic cells, more decidedly affected, do not completely 
recover between applications and experience a cumulative effect. The 
operator arranges the strength and frequency of the applications with 
this end in view. __ . 

Holzknecht regards sarcoma as more easily influenced than epitheli¬ 
oma by the x-ray. Colcv, who is not a radiologist, but who has had a 
large number of cases treated by the x-ray, believes that the mixed 
toxins of erysipelas and streptococcus are of great value in sarcoma. 
According to his conclusions, the antitoxic treatment, either alone or 
combined with the x-ray, gives bettor results than the x-rav alone. 
Most radiologists, on the other hand, employ the x-ray alone or in con¬ 
nection with surgical measures in the treatment of sarcoma. 

A surgical operation should be performed at the earliest possible 
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moment after the diagnosis has been made, providing the growth ran 

removed with a reasonable degree of completeness without danger to 
life ami without too great, mutilation. 

The x-ray has been employed as a prophylactic Indore surgical treat¬ 
ment. The advantage to be derived is somewhat doubtful as com¬ 
pared with the benefit to be derived from an early operation. Still, 
if the case is not a threatening one, and if the patient’s general condition 
is such that preliminary constitutional treatment by tonics and hygienic 
surroundings is required, x-ray treatment may lx? recommended during 
this preparatory treatment. The benefit sought is to reduce the size 
of the tumor and so make it susceptible of more complete removal, and 
especially to convert some of the lymphatic channels into fibrous cords 
and thus reduce the liability to the formation of metastases. These 
preliminary applications should include a generous area of tissue around 
the growth, and the doses had better be mild and frequently repeated. 

Prophylactic applications after an operation arc of undoubted 
value, and may be begun immediately after recovery from the effect of 
the operation. It is not necessary to wait for the wound to heal and the 
applications may be made through the dressings. The doses should lx? 
small and frequently repeated, and 
should be continued until about 7 H. 
have been applied in about three 
weeks. Then applications of 3 or 
4 H. may lie made every two weeks 
for two or three months. The 
quality of the ray, as represented by 
its degree of penetration, depends 
upon the depth at which the lesion 
is located. No. "> to 7 Bonoist is cor¬ 
rect for the treatment of the cicatrix 
after an amputation of the breast, 
while rays No. 9 or U) would be suit¬ 
able for a case of sarcoma of the kid¬ 
ney. The use of a screen for soft rays 
is to be recommended in almost 
every case. The rays which it will 
arrest are those which would be ab¬ 
sorbed by the skin, and by cutting them out we are enabled to make more 
effective applications to the deeper tissues without injury to the skin. 

TREATMENT OF AN INOPERABLE PRIMARY OR RECURRENT SARCOMA 

What is said under the head of Melanosarcoma and in tin- 0:1 d‘‘ r 
paragraphs on Sarcoma gives the author’s views as to prognosis. e 
treatment is a little different, however, in the direction of being more 
severe. It should be as thorough as possible without causing u <- ( r " 
ation. Either the method of large doses of about 7 H., repeated **'< r . % 
two or three weeks, or that of smaller doses, 1 or 2 II., every "O 
or three days, may be applied. The same differences between deep am 
superficial lesions' call for differences in the degree of penetration arc 
also for differences in the distance from the anticathode to the surt:i'-c 
of the body. The latter distance may be as small as desired when » n* 
disease is practically on the surface of the body, but the distance from 
the anticathode to the surface of the body must lx* about 13 inches when 


y 


Fig 770.—Sarcoma of the lower jaw. 
Improvement under x-ray treatment, but 
ultimate death. 
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the disease is deeply located. This is on account of the fact that thr 
intensity of the radiance diminishes as the squnre of the distance in¬ 
creases. The distance from the anticathodc to the skin should, there¬ 
fore. be a large fraction of the distance from the anti cathode to the dis¬ 
ease. so as to make less relative difference between the two distances 
and less difference between the intensity at the two places With the 
tube close to the surface the intensity at the skin may be four or six 
times as great there jus at a deep-seated growth, and hence it would he 
impossible to produce sufficient effect upon a deep-seated growth with¬ 
out destroying the skin. This is without taking into account the fact 
that the deeper tissues receive a reduced strength of application in con¬ 
sequence of absorption by the superficial tissues. A localizer, such as 
the Kipperger shield, with a 4-inch diaphragm should be generally used 
to limit the action of the rays to the region of the disease. 

Clopatt* reports the case of a woman, with probably malignant 
lymphosarcoma of the anterior mediastinum, successfully treated bv 
fifty applications of the x-ray. Radiographs showed a reduction an<J 
finally the complete disappearance of the unnatural shadow cast bv the 
growth, and there was a coincident disappearance of the dvspnea and 
other symptoms. It is not known whether the growth recurred. 

Belot and Bissfrie* have treated rases of diffuse sarcoma of the skin 
and of premycosis and mycosis fungoides by the x-ray. The Last- 
named disease, although due to a germ infection, has many of the prop¬ 
erties of cutaneous sarcoma, and the x-ray in massive doses of 5 to 7 
Holzknecht units of rays No. 4 or o Benoist has effected a cure in the 
two or three casts? in which it has been used. Scholtz uses even larger 
doses, intending to produce superficial necrosis, but this does not seem 
necessary. In the cases treated by Belot it liapjiened that one or two 
small regions accidentally received a larger dose than 7 H., and the effect 
was less desirable than elsewhere. 

A case of very malignant sarcoma, involving the soft tissues at the 
angle of the jaw, recurring after two operations, disappeared under x-ray 
treatment and had not returned a year later. 1 

No doubt exists in the author’s mind of the occasional permanent 
curability of sarcoma, both of the bones and soft parts, by Rdntgen my 
treatment. This i> also the experience of Skinner of New Haven* Bfah- 
ler of Philadelphia, and M. I*. Dorn among others abroad. 

MELANOSARCOMA 

This disease usually responds favorably to x-ray treatment, and 
shows either an arrest of the morbid process or an almost complete 
disappearance of the visible lesions. Some cases which have been re¬ 
ported sho\vi*«l only a very tempo ran,' arrest., but in most cases the benefit 
was long continued. The ultimate result, it is to be feared, will be that 
the majority of eases cannot be permanently held in check. Mild, 
frequently repeated doses, without ever exciting an inflammatory 
reaction, have given good results in some cases, while a case treated 
by Bt886rie, an ulcerated melanosarroma of the nipple with axillary 
adenopathy, received an application of 9 11. of rays No. 4 or 5, re¬ 
peated fifteen days later. There was an intense reaction, followed by 

* IViiodi. Med. Woeh., July 20, 1005. p. 1150. 

Arch. d’Rleet. mid. exp. et elinio . 12. R55, 1004. 

* Pfulilcr, New York Med. Jour., Feb. 23, 1907, p. 379. 
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complete healing of the ulcer, and three months later then* remained 
only a small non-ulcorated and painless tumor of the consistence of a 
lipoma. 

The milder method is generally more suitable for non-ulcerated sar- 


Fif?. 771.—Mclaiiosarroma of hack, recurrent. Only one or two x-ray treatments; with¬ 

out much effect- 


comata and the severe applications for the ulcerated and more threat¬ 
ening cases. 

As in other eases of malignant disease, the application should gen¬ 
erally lie limited to the region 
immediately embracing the dis¬ 
ease. Some constitutional effect 
is doubtless always produced by 
breaking down of malignant tis¬ 
sue under the influence of the 
x-ray. and the author believes 
that in many cases an antitoxic 
action Is thus secured. Exten¬ 
sions of disease in regions not 
exposed to the x-ray or in conse¬ 
quence of their deep location re¬ 
ceiving only a small fraction of the 
dose applied to surface lesions often 
receive marked benefit, which the 
author accounts for on the hy¬ 
pothesis given above. Cases may' 
occur in which the same profound 
effect on the blood from which so 
much benefit occurs in leukemia 
may be sought in sarcoma. It 
may lx* obtained by applications 
over the spleen and the long bones. 

The case of melunosareoinn of 
the l>ack and groin shown in Figs. 

771 and 772 was referred to the 
author by Dr. Elslx*rg. Rapid recurrence, both locally and in the 
inguinal glands, had taken place after operation. Two x-ray applica¬ 
tions were made during a visit which the patient made to this city, and 


Fig 772.—Mrlanonarconia of t tie uroin. Same 
patient a» Fix- 771. 
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these <ii<l not produce any perceptible change in the course <»f the dis¬ 
ease. The ease is introduced merely for the purpose of describing the 
author’s technic. The r-ray tul»c was a Miiller No. 13 heavy anti- 
cathode tulie ti inches in diameter. It was enclosed in a Rippcrgcr 
shield or wooden box lined with lead oxid. At a distance of 6} inches 
from the anticathode then* was an opening 6 inches in diameter, which 
was directed toward the part to Ik* t mated, 'flic patient lay face down 
on the table, with the anticathode of the tube 13 inches from the surface 
of the hack; an area 8 inches in diameter was, therefore, exposed to the 
x-ray. A 12-inch induction-coil was used with the 110-volt direct cur¬ 
rent and a Wehnclt interrupter, transmitting G amperes of primary cur¬ 
rent and sending 1 ma. of secondary current through the x-ray tube. 
The rays were No. 6 Benoist and of an intensity of ^ Tousey. Each 
exposure lasted three minutes, and was equivalent to 1 Hobckneeht unit. 
These applications were to have been made three times a week until a 
slight cutaneous reaction was established, and then reduced in strength 
or frequency so as to maintain a slight reaction. 

A case of recurrent alveolar melanotic sarcoma of the neck seemed 
to be entirely cured by three months’ x-ray treatment applied after the 
second operation. The wound had failed to heal and the growth was 
rapidly extending to the entire neck. 1 

MULTIPLE PIGMENTED SARCOMA 

The x-ray affords some benefit in this fatal disease and is the only 
treatment that does so. The difference lx?tween this and melanosarcoma 
is in the arrangement of the cells and also in the fact that the pigment 
in melanosarcoma is largely melanin, and in this disease it is mostly 
hemosiderin. It usually first develops on the hands or feet and extends 
upward to involve vital organs.* 

Secondary x-Kays from Silver in the Alimentary Canal .—Ilemaman 
and Johnson* have found that there is a definite value to the secondary 
x-radiation from metallic silver in the alimentary canal for the treatment 
of malignant disease thereof. 

FLUORESCENT MEDICINES IN CONNECTION WITH X-RAY THERAPY 

Experiments by the author show that the various fluorescent media 
which have been given internally while the patient was-exposed to 
the x-ray probably have no lw*neficial result, due to the luminosity 
excited. Some of them, like hisulphntc of quinin, are excellent tonics 
in themselves, and this is not questioned at all, but the special claim 
has been made that, these substances, circulating in the blood and in 
all the other tissues of the body, liecomc fluorescent under the influence 
of the x-ray and generate light in the tissues and that this light has a 
beneficial effect upon cancerous tissues. The fact that so good a man 
as \\ m. J. Morton advocates this method is sufficient to make it worthy 
of the most careful consideration. 

The fluorescent medium recommended by Kemp for gastrodia- 
pliany is: Quinin bisulphate, gr. x, in a glass of water, to which is added 
TTliv of dilute phosphoric acid. After this has been swallowed a glass 
of pluin water is also to be Liken. 

* I>r. Edwin Walker. Medical Record, Not. 8, 1902. 

* Lieberthal, New York Med. Jour., Juno 23, 1900. 

1 Abstract, Aiiht. Quarterly of Roentgenology, March, 1912, p. 57. 
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Fluorescin is more strongly fluorescent and is non-toxic in the 
strength of j to \ pram to the pint (gm. 0.07 or 0.14 per 500 cc.). 

I luoresoin produces a medium for gastrodiaphany when prepared 
follows: ' 


Give the patient 8 oz. of water with oj of glycerin, gr. xv ?<x]ium 
bicarbonate, and gr. £ fluorescin. This should be prej>ared one-half 
hour previously and exposed to sunlight. 

Esculin is also an excellent non-toxir fluorescent substance. 

Either of the three media described above will become luminous 
when ordinary light shines through them. This is due to a slowing of 
the rate of vibration in the waves of light in passing through the liquid, 
and each particle of liquid becomes in a certain sens*; a source of colored 
light nearer the red end of the spectrum than the light was originallv. 
White light, seen by transmission through such a solution, may have one 
color, while by reflection it sometimes has quite a different color. Many 
fluorescent substances are diehroie in this way. 

A striking example of the slowing effect upon vibrations of light by 
fluorescent substances is shown by a simple experiment: 

The spectrum of the Cooper-Hewitt mercury vapor lamp is almost a 
pure violet, as seen in a spectroscope, but when a piece of cloth coated 
with a suitable fluorescent substance is held close to the lamp and the 
reflected light from the cloth is examined, two brilliant red lines are seen 
to spring into view. 

Fluorescent substances become luminous and variously colored under 
the influence of the ultraviolet ray, which is itself of such rapid vibration 
as to be invisible. 

They also behave in the same way under the influence of radium rays, 
themselves invisible. 

They give the same phenomena under the influence of the x-ray as 
in the case of the barium platinocyanid screen, which is so universally 
used in fluoroscopic examinations. 


NATURE OF THE RADIANCE FROM FLUORESCENT SUBSTANCES 

The authors belief that the radiance from these substances consists 
practically entirely of ordinary visible light, and not of invisible ultra¬ 
violet rays, is based partly upon the following: 

Experiment (by the author, Feb. 28, 1908).—A Machlctt x-ray tub* 1 , 
giving rays \o. 7 BenoLst and of an intensity of Xo. 14 Tousoy, was 
enclosed in a Ripperger shield with a 4-inch diaphragm in a perfectly 
dark room. A piece of Willemite, exposed directly to the radiance from 
the x-ray tube, showed the same green fluorescence that exposure to an 
ultraviolet ray lamp produces in it. It was much less brilliant, how¬ 
ever, than it would have been in the latter case. Still, Willemite serves 
as a test for the presence of x-rays, just as it is used as a test for the rays 
from radium, none of which are those technically referred to as ultra¬ 
violet rays. Willemite fluoresceg so brilliantly when exposed to the 
ultraviolet ray that its green coloration serves as a very delicate test 
for the presence of this radiation. Now a barium platinocyanid screen 
was placed with its fluorescent surface? away from the x-ray tul*\ 
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The Willemite fluoresced with a green color when held in front of the 
barium platinocvanid in a line with the x-ray. The color disappeared, 
however, when the Willemite was held somewhat to one side of the open¬ 
ing in the diaphragm so as to be shielded from the x-rays, though near 
enought to the brilliantly fluorescent barium platinocyanid wreen to 
receive whatever rays emanated from the latter. The result was a mile, 
dirty blue coloration of the Willemite, such as it shows when the light 
from an ultraviolet lamp has to pass through ordinary glass to reach it, 
ami is in this way deprived of the ultraviolet ray. Interposing a piece 
of ordinary glass between the fluorescent screen and the Willemite did 
not lessen or change this appearance in any way. 

The last part of the experiment seems to show that the radiance 
emitted by barium platinocyanid under the influence of the, x-ray 
does not contain the x-ray or any of the rays characteristic of radio¬ 
active bodies, or the ultraviolet ray in sufficient amount to be demon¬ 
strable by so delicate a test as Willemite. 

A strong solution of lluoresein (gr. j to oz. j) in a perfectly dark 
room fluoresces brilliantly when exposed to the x-ray from a tube 
entirely enclosed in black paper (experiment by the author Feb. 29, 
1904). so that no visible light could reach the solution. 

The proper solution for internal administration (experiment by the 
author March 4, 1904) consists of (1) gr. £ fluorescin in 5j alcohol, 
(2) 3ss glycerini, (3) 3ss to j olive- oil, (4) water, q. s. ad. 1 pint. Mix 
thoroughly at every stage. The above solution gives only a questionable 
fluorescence with the unshaded x-ray. The same solution fluoresces 
well with the light from an ultraviolet ray vacuum electrode. This 
solution really forms a very delicate test for ultraviolet rays. Since 
it shows only a doubtful fluorescence when exposed to the x-ray, it is 
evident that no appreciable generation of ultraviolet rays can take place 
in it when so exposed. 

Even if the stomach were filled with this solution in a case of cancer 
of that organ, exposure to the x-ray could produce only trivial luminosity 
in the liquid and probably no ultraviolet rays. N\ hen we consider the 
hundred or more applications of an hour each from an ultraviolet lamp 
of LOGO or more candlc-jxnver required in the treatment of lupus 
or epithelioma, it seems impossible that the feeble radiance from the 
liquid in question, acting for only a few minutes, could produce anv 
effect upon the cancer. The author has given a fluorescent solution ol 
quin in in this way in a case of cancer of the stomach and could not see that 
it modified the effect of the x-ray in any way. 

Another experiment by the author (March 12,1904) consisted in part 1> 
removing the vegetable matter which filhal I he stomach of a dead rab¬ 
bit and replacing it with a radio-active solution and then making a 
radiograph showing the stomach region. The x-ray tube was enveloped 
in black paper and the room was darkened. No fluorescence or gastro- 
diaphanous appearance was visible. The fluoroscope showed great 
translucency through the dilated stomach, and this same fact is shown 
in the radiograph. Another radiograph, made after the stomach has 
been emptied, shows a very great difference. Only a skilled anatomist 
could toll where the stomach is. The .conclusion from this experiment is 
that a radio-active solution introduced into the stomach does not assist 
in radioscopy by any transillumination effect. Since the increased 
penetrability was attributed to the mass of vegetable matter in the 
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stomach it is not probable that the radio-activity of the solution had 
anything to do with making the radiograph show the stomach more 
clearly. 

INFLUENCE OF THE INJECTION OF PHOTODYNAMIC SUBSTANCES into 
THE TISSUES BEFORE X-RAY EXPOSURES into 

A solution of eosin 1:1000 has been injected into the tissues by Kothe, 1 
who has found that verruga? will disappear after an exposure to the x-ray 
too short to produce any effect upon other verruga? which had not l>een 
injected. • Similar results were obtained in treating lupus and in experi¬ 
ments upon rabbits. 

RADIOTHERAPY IN INFECTIOUS DISEASES 

SPECIFIC IMMUNITY 

The development of toxemia under x-ray applications has led to the 
suggestion by A. W. Crane* that x-ray applications might be used to 
generate an antitoxin in the system of a patient suffering from an infec¬ 
tious disease. This has not been sufficiently experimented with to know 
whether it will prove efficient. Possible advantages are that the anti¬ 
toxin (using the term in a broad rather than a strictly accurate sense) 
liberated is derived from the identical germs or morbid tissues which are 
present in the patient, and thus the harm which might come from an 
error in diagnosis and the use of the wrong specific antitoxin or serum 
by ordinary inoculation is avoided. The method does not at all sup¬ 
pose a direct bactericide action of the x-ray upon pathogenic micro¬ 
organisms in living patients. 

RONTGEN APPLICATIONS FOR PRODUCING STERILITY 

Men may be rendered sterile without loss of desire or ability for 
coition. The reported cases in which this has been done were given 
applications sufficient to produce decided dermatitis without ulceration 
of the scrotum. The spermatozoa were still absent six months later. 

Women may be purposely made sterile by exposure to the x-ray 
applied over the ovaries. The greater thickness of tissue to be pene¬ 
trated makes this require more total exposure than is the case in men. 

Ascarelli Attilio* reports the cure of a case of osteomalacia by in¬ 
ducing ovarian atrophy through x-ray applications. 

Gauss 4 regards the attempt to produce sterility by the x-ray as 
dangerous, and when he attempts to produce abortion obtains a written 
promise from the patient to have an operative abortion performed if 
the x-ray fails. This is to prevent a possible lawsuit for the birth of a 
deformed child. 

» Deutaeh. Med. Woch., Sept. 15, 1904. 

* Am. Jour, of Medical Sciences. March. 1908. 

* Bollctino della .Societu Lancisiana <li Konia. 1900. 

‘Quoted by A. Hamm, Thcrap. Monatshcftc, xxvii, No. 7, July, 1913. 


(C) Jeff Behary 2019 


80 



STATIC ELECTRICITY 


INSULATORS AND CONDUCTORS 


The reason why a metal ball upon a glass standard retains its 
charge of electricity is because glass is an insulator, or a non-conductor 
of electricity. The terms conductor and non-conductor are relative. 
Conductors permit the passage of electricity readily, i. e., with little 
resistance. Non-conductors transmit electricity very poorly, or 
with great resistance. Class and air are very poor conductors of 
electricity, and an electrified body will, if insulated by either of these 
two, lose its charge very slowly under ordinary conditions. Air 
may become a good conductor in several different ways, one of the 
most interesting being by ionization of the air under tiie influence of 
the x-ray. The discharge of an electroscope and the falling together 
of its leaves under ionization of the air by the x-ray have been pro¬ 
posed as a quantitative measure of the latter. 

Among the conductors axe metals, charcoal, graphite, acids, water, 
and the human body. Among partial conductors are linen, cotton, 
alcohol, ether, dry wood, and paper. Among non-conductors are 
oils, porcelain, silk, resin, gutta-percha, shellac, hard rubber, paraffin, 
glass, and air. 

An electric charge passes through a conductor easily and quietly, 
unless the conductor forms too small a path for the quantity of 
electricity passing through it. In such a case the conductor becomes 
hot. In the case of a non-conductor, practically no flow is permitted 
unless the pressure or tension is very great, and then the electricity 
does not pass by conduction, but by a disruptive discharge. It seems 
to break through the non-conductor, and jn the case of violent dis¬ 
charges of electricity, as in lightning, the effect upon non-conductors 
is most destructive. Conductors are used for the passage of electric 
charges and currents. Non-conductors or insulators are used tw 
protect the charged conductors from contact with other conductor^ 
jirwl fKns t/> rrkt.Ain t.hnir ploctricitv. 
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• • t ~ »i.n. nrofiMS of friction is going on while 

is assuming, of course, that the process " 

** *. *«**-;-*<*. 
positive Charge of electricity of any form wlwftsomcr is ^tended 
bv the development of an equal negative < harge. • go 

exerts a forco-ite eUclromolin force- tending to produce again a 
neutral state. In the ease of static electricity, the charge is altogether 
on the surface of the electrified body. 1 Ins may be due to the repul¬ 
sion which an electric charge exerts upon electricity of the same sign, 
either positive or negative, and the tension or pressure o: static elec¬ 
tricity is so great that this repulsion repels practically the entire charge 

Static electricity must be considered separately from dynamic 
electricity because it is only by the so-called static machine that 
such very high voltages can be directly and readily obtained, ihe 
verv existence of a useful charge of static electricity requires that the 
charged body shall have both capacity and insulation. The differ¬ 
ence between electricity in the form of a current and electricity stored 
up as a static charge is comparable to the difference between water 
poured through an open ring and water poured into a cup. “ A cupful 
of water” implies that the cup is closed at the bottom, and “a charge 
of static electricity” implies that the charged body is capable of retain¬ 
ing the charge. Useful charges of static electricity are of such high 
voltages that the requisite degree of insulation can be conveniently 
obtained only by means of apparatus dependent upon the excitation 
of non-conducting plates of glass, hard rubber, paper, or mica. 


THE LEYDEN JAR 

A glass jar, coated on the outside and on the inside with tin-foil 
to about half its height, and with a brass rod fastened to the cork 
and connected with the inner coat by means of a loose chain, the 
brass rod terminating aty>ve in a knob, constitutes the apparatus 
known as the Leyden jar. To charge it, the knob on the upper eud of 
the rod is brought near enough to one pole of the static machine to 
receive a charge by conduction, convection, or by spark (Fig. 17), 
wlule at the same time the outer coat of tin-foil is grounded by holding 
tin; jar m the hand. 1 he inner coat becomes fully charged with posi- 
tne electricity if it is the positive pole of the static machine which is 
used, and the outer coat, separated from it by only the eighth of an 
inch thickness of the glass, becomes negatively charged by induction. 

1 his negative charge of the outer coat is attracted 
~ lnto it from the ground. The two charges are a 

^ very great deal stronger than either would be alone, 

in consequence of the attraction of the two for 
each other, and the consequent condensation of 
electricity. Such a charged Leyden jar will retain 
it> charge for a long time in spite of the fact that 
n is earned about and handled by the outer coating. 


Fig. i7.—n 


L*yden jar. 


in raring a 


'[ lt ** set down on a glass plate or some ot her in- 
may be touched witl.i.nt 1 "?• *?°^ conn(M ’tcd with the inner coating 

S co^ine ld ihe\ri du5char ^ J Oc?,rring. Touching both t he 
outer coating and the knob connected with the inner coating at the 
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same time will produce a discharge, which, in the case of a I^evden 
jar *•! any cue, occurs as a very brilliant, white, large spark. ' 

.Such a discharge produces physiologic effects, tho most manifest 
ot which, with a small jar, being a single muscular contraction of tho 
forearm, but, extending, with a largo jar, to the muscles of the arm 
ami even to the chest. A very large Leyden jar gives a powerful 
shook, aiui so uocs ;i b.ittcrv of Loyden jurs with their outer costings 
all connected with one terminal ami the inner coatings with another. 
The Violence of a discharge will depend upon the area of lead-foil 
in tho Leyden jar or jars, and the tension of the charge. A whole 
group of people may receive a shock at one time if they join hamb in 
a ring, anil the outer coat of a large Leyden jar l>c grasped bv one 
person, and the person at the other end touches its inner rod. 
Experimental I v , a whole regiment of soldiers have been given a 
simultaneous shock in this way. 

To avoid disagreeable shocks, I^eyden jars should never be left 
in a charged condition, but should be discharged by a special curved 
metal rod with an insulated handle made for this purpose. 

Leyden jars form an important part of the apparatus for treat¬ 
ment by static electricity and by the modern high-frequency currents. 

If a Leyden jar consists of a glass tumbler with a loose inner 
coat ing in cup shape, and an outer one of the same nature ami is charged 
in the ordinary wav, the inner metal coating may be taken out and 
handled, and will be found not to possess any electric charge. The 
outer coat may then be removed, and will be found to have no charge. 
The entire charge remains upon the two surfaces of the dielectric, 
the glass, and on reassembling the parts of this dissected Leyden jar, 
it may be discharged in the ordinary way. 

The other type of condenser, consisting of some dielectric sheets 
of mica or paper, between which are sheets of a conductor, like tin- 
foil, are used where a very large surface is required, ami where the 
tension is comparatively small. Such condensers will be described in 
greater detail in connection with induction coils. 


NATURE OF ELECTRIC SPARKS 

The discharge occurring between the two poles 01 astatic machine 
varies in accordance with their distance apart. If they are very 
close together, there is an electric arc; if a little further apart, there is 
an almost continuous thread of white light. Separating the 
an inch or two, the discharge changes to a thread, or a number y 
threads, of violet light, with brilliant white sparks at each pole, 
a bit of wood, like a match, is held close to the positive pole, the ^P a * * 
will be deflected toward the wood, but little or no effect is produced 
by wood held near the negative pole. It a pointed metal eeitrcie 
connected with the earth is held anywhere near the positi\e po f*> a 
bright violet light, like a star, appears upon the point, and when i » 
brought almost in contact with the positive pole, a bright white con¬ 
tinuous thread discharge takes place. W hen t he same grounds P° l _ 
electrode is brought near the negative pole, the star does not app<a 
until the point is within a few inches of t he pole, and when it is hroug.i 
still nearer, a violet brush discharge takes place from the point to tne 
negative pole. 
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nultaneously perhaps a (umen zigzag tiiroiww oy vimei hriii, 
an appearance likened to a fox s tail, while the discharge from 
native pole is simply a diffused effluve of violet light. Connect- 
b inner coat of one Leyden jar with the {xjxitive, aiul the inner 


The discharge occurring between the two poles of a static machine, 
when they are separated hv a considerable distance, is best seen in 
a darkened room. The whole space between the two poles Is filled by 
an elliptic mass of violet light. From the positive pole there shoot 
off simultaneously perhaps a dozen zigzag thre;ids of violet light, 
giving 
the negative 

ing the innt-H HVi I 

coat of another Leyden jar with the negative, pola and connecting 
their outer coats together or both to the earth, the discharge between 
the poles of a static machine ceases to be a continuous one, and be¬ 
comes a succession of brilliant large white sparks. These sparks are 
exactly the same as the spark produced by the discharge of a Leyden 

jar. In the diagram (Fig. 18) p is the 
positive and n the negative pole of a 
static machine. As the electric charge 
is produce!I by the operation of the 
machine, the inner coat'of the Leyden 
jar, Z, is positively charged, and the nega¬ 
tive electricity in the outer coats of lioth 
jars, connected by a brass rod, is at¬ 
tracted to the outer coat of Z, and this 
strong negative charge of its outer coat 


=70 ©£= 
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Fi*. 18.—I-t’vdcn jar* cnunnR 
separate powerful spark* between 
the pole* of a static machine. 


increases still more the capacity of the inner coat for positive electricity. 
The same process takes place in the Leyden jar. Z, whose inner coat 
receives a very heavy negative charge, and whose outer coat receives the 
entire positive charge of both jars. When the machine is turned on. it Is 
noted that the usual brush or spark discharge does not take place 
across the space between the poles of the machine. The charge is 
being stored up in the two Leyden jars, anti in each one is bound by 
the attraction existing between the positive and negative charges, 
separated only bv the thickness of a sheet of glass. Eventually, the 
Leyden jars become overcharged and a discharge occurs. A brilliant 
white flash passes across the space between the poles of the machine, 
forming a continuous zigzag line. At the same time a crown of zigzag, 
violet, thread-like flashes starts upward from the upper edge of the 
outer coat of each Leyden jar. The inner coats have parted with 
their excessive charge, partly by discharge from the innner coat of 
one Leyden jar to that of the oppositely charged one. through the 
medium of the poles of the machine and the intervening air-space, and 
partly by discharge from the outer to the inner coat of the same jar 
oyer the surface of the glass. The latter, in each jar. is a consequence 
o! the discharge of the inner coat, which leaves an excess of charge 
on the outer coat no longer bound by the attraction of the internal 
charge. A similar excess of charge of the opposite sign is li!>eratcd 
at the same time on the outer surface of both Leyden jars anti part of 
t iese two opposite charges are exchanged and neutralized through 
the brass connecting rod. The rod. although large enough to carry 
m.inv thousand times that amount of electricity in a quiet current, 
v> *cre only its ohmic resistance would be operative, develops an enor¬ 
mous inductive impedence to the passage of such a discharge as 
occurs m this case. This is why some of the discharge can lie seen 
passing from the outer to the inner coatings of the surface of the glass. 















STATIC KUCCTtllCtTT 


27 


I lie resistance of the latter path is great, but a portion of a dutcharge 
simply cannot get through the bra^s rod, anti has to leap across the 
spat e tlescnlied. Leyden jar discharges modified by inductive im- 
IHslence m coils and the like furm the modern high-frequency apparatus. 

If the poles of the stat ic machine arc too widely separated, no discharge 
^ ^ | ■ a i * j ^ jars will simply hang there in a fully charged 

condition, and in the dark, of course, a convective discharge can be 
fcr-’ii leaking into the air from ail points or rough places in the poles 
or jars. H hen the poles arc brought nearer together, the flashes again 
take place, and are at first loud and brilliant, and at long intervals 
perhaps only fifteen in a minute. As the pules are brought nearer and 
nearer, the flashes become less brilliant and more frequent, and at a 
distance of half an inch or an inch they form a continuous stream of 
white light with a very rapid suecession of reports, which are not as 
deafening as when the distance was greater. If a static machine has 
been running with the poles so wide apart that no discharge occurs, 
and is then stopped, the Leyden jars still remain charged, and a flash 
will occur on pushing the poles toward each other. 

\Y hen a Leyden jar is discharged by placing one end of an insulated 
metal rod in contact with the outer coat and bringing the other end 
near the knob connected with the inner coat, the spark which is 
produced does not completely discharge the jar, and after a minute 
or two a smaller spark or residual discharge may be obtained in the 
same way. 

The electric spark produced by the discharge of a ley den jar 
or any other condenser appears like a single flash, lasting quite an 
appreciable length of time. Experiments in which the spark is 
observed by means of rapidly revolving mirrors do not show the reflec¬ 
tion of the spark as a bright spot, which would be the case if the dis¬ 
charge were instantaneous. On the contrary, the image appears 
drawn out into a line, and measurements which have been made 
indicate that, a Leyden jar discharge, between brass knobs five milli¬ 
meters nr one-fifth of an inch apart, lasts about one-twenty-four- 
thousandth of a second. The same kind of experiment upon a long 
spark shows that it begins simultaneously at both poles, and is ' L " i ’ 1 
later in the middle. Static electricity travels through the air and 
through most metallic conductors at the rate of 1SS,000 miles a sccon . 
so that the difference in time between the appearance of lununosrt* 
at the middle of the path of the spark and at the two en< s 
small indeed. The discharge takes a zigzag course, just e x ^tl> as n 
the case with the lightning Hash, because of the * ts 0 f 

caused by the condensation of the air Ixdore it m i e _P‘ . « 
its path.' A spark passing through a partial vacuum forms pra< tnal. 

Oscillatory Nature of Spark Discharges.—A single spark 
bv a Uydct. jar represents mdlm;s of ^Jni* 300,000 


the lightning flash across a mile or more sp.i«» , r °| 19 ), 

oscillations. Two oppositely but equaHy ~d 

between which a pith-ball is suspended, wi »_ nith-hall. 


both become neutral in consequence of os. 

which mav firat touch p, ami taking awa> a P' j, Ikoaitive 

is „-|„.|lc,j l.y p an,I attracted to n. where >t pres U P" 

charge, neutralizing part of the negatiNC cha g 
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across to p. The neutralization of a Leyden jar charge is accomplished 
hv a somewhat analogous series of oscillations. It is the enormously 

• ^ L* L r__ C Aft___ ..;il..4 


high frequency of these oscillation?, 
millions a second, that givesthenamc 
to “high-frequency ” currents. This 
subject will be dwelt upon in an¬ 
other chapter. 



Any electric spark in the open air 
produces d\.<ch<irge rays, which are 
described elsewhere and have some 
of the properties of the x-ray. 


Fig. 111 .- 1 ’itli li.ill iicM'illiitiiii; In*- 
(worn two oppositely chargi-d 
ami .lUctiargiiig them. 


The Electrophorus.—If n mass of melted resin is poured into a metal 
plate and allowed to cool, it may be charged with negative electricity 
by rubbing it with cat’s fur. If a metal disk, somewhat smaller 
than the resin, is placed upon its surface, tlie neutral charge 
of the metal disk becomes separated into a positive charge, induced 
on its lower surface, and a negative charge, on its upper surface. 
While the disk is in this condition, if it is touched by the finger or 
some other grounded conductor, its negative charge will be removed, 
and an addition made to its positive charge (Fig. 20). The negative 
charge on the resin is not communicated to the metal disk because the 
rough ami uneven surface of the resin prevents contact except at a 
comparatively few scattered points. The resin is so poor a conductor 
that its charge remains fixed on the different parts of its surface 
which do not come directly in contact with the metal disk. The 



Fig. 20.—Charging tbr elcetropliorus. Fig. 21.—Spark from the electrophone. 

negative charge on the resin attracts a comparatively great charge 
of positive electricity into the disk placed on its surface and connected 
with the ground. The positive charge on the disk in turn exerts an 
induction upon the resin, increasing its negative charge bv attracting 
negative electricity from the earth through the outer metal plate, 
containing the resin, and which had better not be insulated. The 
finger, or other ground connection, is to be removed while the disk is 
still in position. The disk is then removed by means of its glass 
handle, and will be found to have quite a charge of positive electricity. 

I las may be used to give a spark, as in the diagram (Fig. 21), or to 
charge a I^eyden jar. A long succession of positive charges may thus 
be induced in the metal disk, ami used to charge a large I^eyden jar. 
all being obtained from the original single charge of negative elec¬ 
tricity produced upon the resin by friction. This principle is the 
foundation of the modern static or influence machine. 

THE MODERN STATIC OR INFLUENCE MACHINES 

The amount of electricity which can be obtained bv friction is 

CO O Vn m \ 1 I _ _ _ (I # I ■ * 


so small compared with the amount of work required to produce it 
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; h "' J'T^T u, ’ on «•*> pri"«pl- b impracticable, 

!. il a '*"'•‘*1 rliarpo of static electricity i.riginallv produce! by friction 

;k ' ,>r * >v mcttn8 of a suitable induction apparatus as to 

I powerful enough for every medical purpose 

|„ the static machine of the simple friction type a positive charge 
>' produce*! upon a revolving gl 1488 p i ate by friction. This p*«iti“ 
charge is earned by the glass to the place Where the metal collecting 

comb of one of the poles is near the plate 
(Fig. 22). The positive charge upon the plate 
separates the neutral charge of the comb and 



0 


I 22-—Principle of the static machine 

ufsiui|ile friction Ivjc. 


Fig. 23.—Tiir rhanre in the comb of a static 
machine. 


[•rime conductor, inducing a negative charge in the comb and a 
positive charge in the pole (Fig. 23). The negative charge escapes 
fr<«m the points of the comb as a static breeze or brush discharge, 
which, passing to the surface of the plate, neutralizes the positive 
: i.arge there and leaves the plate ready to be recharged by friction 
at another part of its revolution. The rubber, of course, is negatively 
charged, and is connected with the other pole of the machine. 



iaf/onrisy y/ass pJafe 


(ground. 


vS/alt oftary g la-33 frlafe. 


In one type of influence machine there aii. two field^ 
|H-r ur of metal foil pasted upon two separate stat im ~ • J j 

U 211 . These lichl-,l»te* »re «i*W >’ , , ,J 

with clot!ririty. A third insulated piece of P»l" 
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railed a carrier is fastened upon a revolving glass plate. This carrier 
is grounded or connected with tin* earth when it is opposite n, and. like 
the metal disk of an eleetrophorus. will have a small charge of free 
electricity after it has moved past a. When it has made part of a 
revolution, a collecting brush comes in contact with the negatively 
charged carrier. This collecting brush is connected with the negative 
field plate b. to whose original small charge Ls added the major part 
of the charge brought l>y the carrier, which in this way becomes less 
fully charged. Continuing its revolution the carrier comes opposite 
the negative field plate h, with which it is no longer in connection, 
while, on the other hand, it is again grounded. Under the influence 
of a somewhat increased negative charge of h a somewhat stronger 
positive charge is induced in the carrier—positive electricity being 
attracted into it from the earth, and negative electricity being repelled 
from it to the earth. While the carrier is opposite b, this positive 
charge is bound or fixed upon the carrier by the attraction of the 
oppositely charged field plate, just as is the case with the charge upon 
the two coats of a Leyden jar. After it has revolved past b and is 
also no longer grounded, the positive charge upon the carrier becomes 
free and is carried by a collecting brush, which comes in contact with 
it to a, strengthening the positive charge already present in that 
field-plate. With a rapid rotation and a mechanic construction 
which permits of very little leakage of electricity by conduction, the 
field-plates soon acquire a very powerful charge. 

From the beginning a carrier, when negatively charged, gives up 
only a certain portion of its charge to the collecting brush, leading to 
the negative field-plate, so that both the carrier and the field-plate 
have the same charge in proportion to their size. The unappropriated 
negative charge upon the carrier is taken up by the combs of the 
prime conductor before the carrier reaches the part of its revolution, 
where it again comes under an inductive influence. This charges the 
negative pole, and the positive pole receives its charge in the same 
wav, through a comb applied at the opposite part of the carrier’s 
revolution. The two poles are the places at which the two opposite 
charges are nearest together, and where they exert their greatest 
attraction for each other, and where a discharge occurs when sufficient, 
tension is produced to overcome the resistance of the intervening 
air-space. I he attraction of the charge in the opposite pole is a 
.'penal factor in the passage of the unappropriated charge from the 
carrier to the comb of the prime conductor. In this transfer from 
carrier to prime conductor the process may be regarded as one of 
in< uction, just as is the case in the simple friction machine. Instead 
yi making a ground connection when the carrier is opposite one of 
/ e '1-plates, it is customary in static machines which have more 
la.i one carrier to have the connection made between the two oppo- 
f 1 4 ■' 1 i carriers by a pair of neutralizing brushes joined by a 

»rass ro . <>ne earner has attracted into it the positive charge of 

'" A '! e at . sarne time the negative charge of both is attracted 
to the other carrier. 

aJJ* T . oepler . F ach ine is constructed on the principle indicated 
t ;Vir. Un ° 8, V° Wn ln Fi &: 25 is placed inside the glass 
thk T n T hin °’ U ‘. wh,ch it gives the initial charge In 

particular Tucpler machine there is a stationary glass plate. 
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twelve inches in diameter, upon the back of which are pasted the 
field-plates, two pieces of paper forming curved strips about two 
inches wide, with their outer edge about an inch internal to the outer 
edge of the stationary plate. Each of these strips occupies about 
one-fourth of the circumference of a circle. A strip of sheet metal 
is pasted directly upon the glass along the center of each strip of 
paper, the sheet metal forming a strip about half an inch wide and 
five inches long, with somewhat larger extremities. The revolving 
glass plate is about an inch and a half less in diameter than the 
stationary one, and is at a very small distance from it. Upon its 
front surface, that is, the surface away from the stationary plate, 
there are pasted eight carriers—strips of metal about three-fourths of 
an inch wide and two inches long, 
arranged in the direction of the spokes 
of a wheel. As this plate revolves 
these metal carriers are rubbed In- 
four different wire brushes; two of 
these are neutralizing brushes, the 
other two appropriating brushes con¬ 
nected with the two field-plates. 

There are two combs not shown in 
the picture for collecting the unap¬ 
propriated charge from each carrier, 
and leading it to the field-plates of 
the Holtz machine. This Toeplor 
machine is operated by hand, and a 
few turns of it generate a sufficient 
charge to enable the Holtz machine 
to start up promptly. The Toepler 
machine, it will be seen, is self-charg¬ 
ing: the friction of the brushes upon 
the metal carriers and also upon 
the glass surface produces sufficient 
electricity to start it, and this is 
rapidly multiplied by the induction 
which characterizes every form of in¬ 
fluence machine. 

AM these modern types of static 
machine an* capable of producing 
very powerful charges when a num¬ 
ber of large plates are used, a high 
rate of speed is produced by electric motors, and the glass cases in 
which they are contained are air-tight, and the machines are kept free 
troui dust and moisture. The largo powerful machines so couiniorb 
used in America arc capable of producing verv much better result? 
as a therapeutic agent and for the operation of an x-ray tube than 
tiie smaller machines, usually made in Europe, which can he lilted 
bv hand and arc hardly more than laboratory toys. 

The Wimshurst machine (Fig. 26), in its simplest form, consists 
of two glass plates of equal size, and very close to each other, revolving 
in opposite directions. Each has a number of metal carriers pasted 
upon it, ami these also serve the purpose of field-plates, ami are on 
the side away from the other plate. Each plate has its own pair of 


Fir. 25.—Tocj>Iit machine used to ex- 
rim a lloiU machine- 
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neutralizing hnulies, connected by a bras* rod. rhere is a • " 
collecting comb jKissing from each prime conductor to the two g • 
plates, fhe comb from the negative pole is forked ami extends ' 
to the surface of l»oth plates and receives its charge a carrier on < .»• * 
of the two plates simultaneously. There an" no special field-plate* 
and no appropriating brushes, bringing a charge directly from t,,e 
carrier on one plate to any part of the other plate. The initial charge 
Is produced by the friction of the neutralizing brushes upon the glas* 
{dates and metal carriers As soon as any of the carriers become 
charged, they act upon those of the other plate by induction, in the 
way described as taking place in the Toepler machine; ami very soon 
a powerful charge is generated and may !>e seen passing across the 
space between the discharging rods connected with the two poles 
(Fig. 27) Like the Toepler machine, this is self-exciting, and is 
often employed to give the initial charge to a Holt/, machine. l‘«>r 



Fig. 20.—The Wfannhurrt machine. 


Fig. 27.—Principle of the \Yim>hurst 
machine (King). 


this purpose it is placed inside the glass case of the larger machine 
and given a few turns by hand. 

The Holtz Machine (Fig. 28).—In this variety of influence machine 
there are two large fixed field-plates and a plain revolving glass plate 
without carriers (Fig. 29). There are a pair of combs at opposite 
cm.s of a metal rod, performing the office of neutralizing brushes, 
and there are collecting combs from the prime conductors. It is 
necessary to supply an initial charge, and formerly this was done bv 
means of a piece of hard rubber excited by friction and held against 
'»ne field-plate while the glass plate revolved. It is customary now 
t<> have a small loepler or Wimshurst machine inside the same case 
to produce the initial charge. A modern Holtz machine is made up 
. Kcve . r:i couples of revolving and stationary plates, usually placet! 
in a series upon the same axle, and turned by an electric or water motor, 
n tlie diagram only a single couple is represented. The stationary 
glass plate 13 in two separate portions, a, b, c, t /. and c, f. g, A, which 
arc secured to the wooden ease of tin* machine bv wooden and hard- 
rubln-r clamps which completely insulate thorn. ‘ They do not come 


























Fig. 2S.—The Holts machine. 

surface. There is nothing between the revolving and the stationary 
plates except the charging rod leading from the loepler mac nne o 
one field-plate of one of the stationary plates. lhis is not presen 
exept in the first couple of the Holtz machine. The neutralizing 
combs project in front of the revolving plate at the places, top am 
bottom, where the revolving glass is just leaving the influence ot tne 
field-plates. The collecting combs from the prune conductors / 
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in contact with any other part of the machine. The field-plates are 
I \x .> large pieces of pajier with a half-circle of sheet metal covering 
the paper at one end, and turning over the edge of the glnss at the 
edge where the revolving glass-plate first meets the field-plate. The 
field-plates are on the front of the divided stationary glass plate, and 
so art* the semicircles of metal which arc pasted upon their front 


(C) Jeff Behary 2019 
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and .V project in front of the revolving plate at places, at either side, 
where the revolving glass has just entered the influence of the field- 
plates, near the edge of the metal semicircles. I here is no connection 
between the revolving plate and the stationary plate with its field- 
plate. There are no collecting brushes to carry the free charge on 
the revolving plate to the field-plates, but this is accomplished by a 
convective discharge or cffluve between the revolving glass plate and 
the metallic semicircle connect©! 1 with each field-plate. I he revolving 

plate being of glass, is itself a non-conductor, and is made still more 
so by a varnish of shellac; and nothing whatever touches or rubs over 
its front or back surface. At a certain stage any one portion of the 
revolving glass plate may have a positive charge, which it has received 
by a convective discharge from the combs of the prime conductor 
and a negative charge induced in it bv the field-plate. This par¬ 
ticular part of the revolving glass plate retains these two charges, 



Fig. 29. Principle* of the Holtz machine. 


SELT? n j!l S J U ^ e f, hv "' utUal anrttctiou ' i«Bt» is the case i. 
upon the phm- -.ft V :i hert ‘ 1 10 P° slt . ,ve ant l negative charges rem; 
Each successive n r* ™ <>l ? U T and ‘ nnor uietai coats are reinovi 

if it were revolving in^cesemLti , C f ° nvw t,ve ^charges. just 
same plate. Electricaliv each nart t ° In *'T y °, thor * >art of 1 
and its shellaced surf Vce are fr^ f® lo ?g ^ the |l? 

these conditions are nnt f„ifiii i ^ r £ m , dust aml ril ‘»'sture. \\ hi 

a r t ,o ss^rst ■£££• ° n 

^'lo^ K* T**" “ » 

separated several inches. ' \\h e n the^atm '*"!! ^ 8, . U,mg rods a 
machine has considerable moisture in b ms,<ie of a Ho1 

the sliding rods are brought in eont u-t Nvk ,x>la l r I ,t : v ma . v averse 

its charge, then upon recharging it the a Ho, P machino lo ^ 

K “g it, the polarity may be reversed, bi 
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thi#* is due to the fart that the polarity of the charging machine ha* 
reversed. The Holt* machine itself will not reverse polarity u» lone 
it retains the original charge. 

It must lie noted that while we speak quite definitely about the 
wav in which an influence machine generates electric charges the 
subject is a purely speculative one, anti the facts, if they could be 
known, might vary considerably from our conception of them. That 
when an influence machine, even with the latest improvements, is 
started up. one pole w ill sometimes be the positive and sometimes 'the 
negative is very curious. 

Any of the influence machines may be made with plates of other 
material than glass: hard rubber has many desirable features; it does 
not attract moisture, and is not so heavy or so apt to break under 
the strain of an excessive speed of rotation as glass. On the other 



Fig. 30.—Baker paper disk static machine, type B. 

hand, it undergoes a slow process of degeneration, and is also liable to 


warp and lose its perfectly flat shape. Mica plates are made of mica 
split in infinitesimally thin pieces, mixed with powdered shellac or a 
similar substance, and subjected to an enormous pressure while heated 
to the proper degree. Machines with mica plates work excellently, 
and while one would suppose that the plates would disintegrate in 
time, the manufacturers say that they have never had a plate returned 
t" them in this condition. 

The Paper Disk Static Machine (Fig. 301.—The static machine 
made bv the Baker Electric Company is a Toepler machine, and i* 
inejosed in a glass case, but usually does not require calcium chloral 
inside the case to absorb moisture. 

A suitable machine for x-ray work is known as an eight-plate 
machine, having four revolving paper disks and four stationary glass 
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1*1 ntos. The platen make 2000 revolutions a minute, a twn-horac- 
|M»\vor online or motor being required to run t he machine, r.xerllen 
radiographs of the foot can lie made in six seconds, and of the Chw 

in thirty seconds. .. , . . 

Each paper disk is made of about 24 full-sized sheets ot i»»in*l 
paper, coated with shellac and other gums, to harden the shellac, 
for the latter does not harden unless exposed to the air. The whole 
mass is compressed between hot metal plates and then allowed to 
cool slowly while under pressure. The result is a disk about i inch 
thick, which is practically unbreakable, it sounds like a piece of 
iron when struck by metal. Moisture has less tendency to condense 
upon it than upon glass, and the plate will stand the strain of 2000 
revolutions a minute, while the normal rate with revolving glass 
plates is 350 revolutions a minute. 

The revolutions being five or six times as rapid, the discharge is 
more nearly continuous than from a glass plate machine. It is 
twenty times as nearly continuous as the discharge from an induction 
coil. The discharge from a powerful paper disk static machine 
through an x-ray tube is, therefore, more nearly continuous, and the 
heating effect on the anticathode is very great. Some tubes will 
transmit IS milliainperes of this current, but after about thirty 
seconds it is found that the vacuum has dropped to such a degree 
that the x-ray generated has no penetration. Generally speaking, 
the tubes which will stand the discharge for half an hour or so give 
excellent fluoroscopic images, but make poor pictures; while the best 
radiographs are sometimes made by tubes which wili stand the 
current for hardly thirty seconds without breaking down. 

The breaking down is attributed to the fact that the platinum is 
usually cemented or welded to the surface of the mass of copper 
provided for heat radiation. The cement in one case, or the flux 
used in the other case, gives out gas when heated and lowers the 
degree of vacuum. 

Tubes have been made with an anticathode in which the copper 
backing is deposited on the platinum bv electrolysis; the platinum 
is copper-plated. This does away with the evolution of gas from the 
cause just mentioned. 

Another characteristic of the discharge is its comparative freedom 
from snapping. This is seen in the fine zigzag sparks which pass 
between the prime conductors of a static machine when they are 
separated beyond the range of actual white sparks. With most glass 
plate static machines there is considerable of this effect interfering 
with the effluve or simple violet luminosity. This snapping is a sort 
of condenser discharge, ami depends upon the amount of metal 
surface in the construction of the machine. The paper disk static 
machine may be made to give no snapping at a distance of over three 
inches, while it gives an elfluve or mass of violet luminosity twenty- 
two inches long. By suspending a number of separate sheets of 
tin-foil from the prime conductors, however, the snapping at once 
takes place. 

Still, all composite plates arc subject to some deterioration, owing 
V 5 the action of the nitrous and nitric acid gases which are generated 
in a static machine. Another objection to a composite plate is that 
it is practically impossible to obtain a nearly uniform resistance so 
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t ( |fl 1 N vhrti static machines arr made having more than two revolving 

|.* (to8t and having them made of u composite nrmtcrial. they may 
possibly prove unsatisfactory, owing to the fact that the revolving 
plates are liable to perforate. 

The Size of Static Machines.—For ordinary therapeutic uaex a 
machine with eight or ton revolving plates thirty or thirty-two 
inches in diameter, and making 300 revolutions a minute, is sufficient. 
Such a machine will also light up an x-ray tube so as to make possible 
!j fluoroscopic examination of the extremities, # or a radiograph of the 
.same parts and the chest (either a much larger static machine or a 
transformer is required for practical x-ray work). Static machines 
have l»ecn made with revolving glass plates weighing a ton in the 
aggregate, and have given beautiful results with an x-ray tul>e. A 
static machine with sixteen revolving plates thirty inches in diameter 
is powerful cnougli for all practical purposes. This should be furnished 
with a half-horsc-powcr motor. 

Pole Changer.—The polarity of a static machine cannot be volun¬ 
tarily changed, but, especially for x-ray work, it is often convenient 
to use a polc-changer—a jointed hard-rubber rod by means of which* 
the connection of two wires with the two poles of the machine may 
be changed by simply reversing the position of the rod. 

The Care of the Static Machine.—The modern influence machine 
gives a wonderfully steady output when in good order,—much more 
uniform than the current from the best induction coil,- hut it is 
very sensitive to atmospheric ami other conditions, affecting the 
insulation of fhe surfaces of the plates. The machine should be 
completely inclosed in glass and wood, and this case should be air¬ 
tight. The room in which the machine is kept ought to be a dry one, 
and one on the second floor is sure to be better than one in the base¬ 
ment. If the case has to be opened for repairs, this had better be 
done on a clear dry day, and it should be left open as short a time as 
practicable. 

The moisture in the air inside of the case has a tendency to collect 
upon the glass plates, and with it also the atmospheric dust and the 
metallic dust from the machinery itself. This deposit may cause 
such a lack of insulation that the machine will produce little or no 
discharge. Several different ways of preventing this have been 
suggested, the best being by the use of calcium chlorid, a powerful 
absorbent of moisture. A generous quantity of this should be used. 
In a case measuring 2 x 3 x -1 feet, and containing a six-plate static 
machine, two pounds of dry calcium chlorid should be placed in deep 
open vessels. As time passes this changes from a powdery white 
mass to a dirty slush or melt ing snow appearance. After it has become 
completely saturated with moisture, of course, its usetillness is at an 
end. It may be regenerated by drying in a hot oven, or it may be 
replaced by fresh material. Needless to add, if the calcium chlorul 
is bought in quantities, it must be kept in sealed tins or glass until 
used. A larger quantity will be needed for a larger machine. A 
handful of calcium chlorid in a shallow saucer is quite inadequate 
to the purpose. It is very important to reduce the aniount of du>t 
produced in a machine to a minimum. The use of aluminum instead 
of brass or iron for the parts of the machine inside the case is to be 
recommended wherever practicable. Aluminum does not oxidise 
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or produce much metallic dual. With a properly constructed case 
and machine and with an occasional renewal of the proper amount 
of calcium chlorid a static machine should run for two or three years 
without any further attention. At the end of that time it may 
well require very complete overhauling. The inevitable dej)osit of 
metallic dust will have to be washed off «»f the plates and all the other 
interior parts of the machine, with a light additional coat of shellac 
applied to the glass surfaces. 

Another method of dealing with the subject of moisture is to 
have a gas or other flame so arranged jus to carry a current of hot air 
and products of combustion into the case. This is a step in the wrong 
direction. Hot air will carry more moisture than cold, and watery 
vapor is one of the products’ of combustion when gas or any of the 
ordinary illuminants are burned. The proof of this is readily seen on 
any very cold day, when the windows of a room in which a number 
of gas-jets are burning will be covered with moisture, while those in a 
room in which the gas 1ms not been burning will be free from it. With 
a static machine benefit might be obtained from heat if the air were 
‘heated, but kept separate from the products of combustion. 

This can be easily done by placing one or two 32 candle-power 
electric lamps inside of the glass case, with a switch on the outside, so 
that they can be turned on or off as required. 

In a very damp, warm climate, a static machine may be thoroughly 
dried in fifteen minutes by means of compressed hot air. Inside the case 
of the machine at one end have an electric toaster supplied with the regu¬ 
lar electric light current. At the other end pump in compressed air at a 
pressure of about 25 pounds to the square inch. This can be done every’ 
day if necessary’. 1 

Another method is to keep from 20 to 100 pounds of unslaked 
lime inside the case of a static machine. This works excellently as 
an absorbent of atmospheric moisture. The lime must be wrapped 
up in two thicknesses of cloth, to prevent particles from flying ail 
over the interior of the machine. 

In an emergency, for a single session, a freezing mixture of ice and 
salt in deep glass or earthenware vessels, such as half a dozen preserve 
jars, placed inside the case, will cause the moisture to condense upon 
the glass vessels, and thus free the machine from moisture. If glass 
jars are used to put the ice and salt mixture in, it is always well to 
place them in saucers or plates, so that the first condensation will be 
taken care of without wetting the bottom of the case. This will 
often save the day, but not ahvays. 

From the fact that so many ways are recommended for dealing 
with the subject of moisture, it will l>e gathered that a static machine 
is an uncertain quantity. Under unfavorable conditions it will not 
run well more than half the time throughout, the summer. This is 
one reason why the st:itic machine has been to a great extent aban¬ 
doned as a source of electricity for the x-ray. There is good reason 
to believe, however, that a proj>erly constructed static machine, 
properly taken care of, will work regardless of environment. Such 
a machine at a hospital in Boston is in a Imsemcnt only a few’ feet 
from the sea-w'ater, and still works perfectly. 

The condition of the atmosphere outside of the case of the static 

l C. A. Wein*, M. D., Jour, of Advanced ThiTitpeutiei, October, 1912, |». 417. 
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machine ha*. of course, much to do with the condition of the air in¬ 
side. for no case can he hermetically scaled, hut the condition of the 
air of the room has also un effect upon the efficiency of the ai.nliea- 
tion of the charge after it has been generated hv the machine If the 
air is very damp, it ceases to lie a Rood insulator, and much of the 
charge leaks away from the prime conductors by a convective dis¬ 
charge. The ideal room would be one through which the refrieeratma 
pipe ran m summer, reducing the temperature of the air to between 
»i0° and 70° F., and causing much of its contained moisture to con¬ 
dense a* a thick layer of white frost upon the cold pipes. 

All exposed metallic parts should be round and polished and kept 
clean. Metallic points or particles of dust would dissipate the charge 
by convection. W herever any metallic parts of the machine which 
conduct electricity pass through the case, they should not come in con¬ 
tact with wood, but should be insulated by hard rubber. While wood 
is a poor conductor of electricity, the extremely high voltage possessed 
by static electricity requires the most perfect possible insulation. 

Starting an Influence Machine.—In stoning a Holtz machine 
provided with an auxiliary Wimshurst or Toeplcr machine, the dis¬ 
charging rods should be an inch or two apart, and after the motor has 
been turned on and the glass plates have begun to revolve, the Toepler 
machine should be given a few turns by hand. Soon a series of sparks 
will begin to pass across between the discharging rods of the Holtz 
machine. After this the Holtz machine may i>e allowed to run alone. 
It may happen that the Holtz machine retains its charge from the last 
time it was used, and in that case it is not necessary to give the 
preliminary turns to the Wimshurst or Toepler machine. If the 
Holtz machine refuses to produce a discharge in hot or damp weather, 
the difficulty may often be overcome by disconnecting the machine 
from the ground or from the platform—in other words, removing any 
means of conducting away the discharge. The maximum efficiency 
of an influence machine can never be obtained without a certain 
external resistance, and this is most effectively provided by making 
it necessary for the discharge to take place across an air-gap. \N ith 
the discharging rods together, of course, there is no external resistance 
at all, and with the patient directly or indirectly connected with the 
machine, the electricity finds so ready an escape by conduction and 
convection that the external resistance becomes very much less than 
it would be if a charge could escape only from the bare discharging 
rods separated by an air-gap. If, then, the connections arc all made 
for the treatment of a patient and the apparatus refuses to dpvclop 
a charge, the difficulty may often be overcome by disconnecting the 
conductors leading from the static machine, and separating t ie 
discharging rods about an inch. The necessity for a sufficient extern. 1 
resistance in order to obtain the maximum discharge is the reason 
that spark-gaps often have to be placed in the circuit with an s-r.iy 

tube excited by a static machine. . . . x . 

Accessory Apparatus for Treatment by Static Electncitv 1 
insulated platform should be of wood, measuring about two by three 
feet, and with glass legs about nine inches high, which shou < >e 
free from dust and moisture, either of which would re<' Ul ?. 
insulating qualities. The platform should not be in contact " 11 1 * . 
other object, ami not near enough to anything else to lose part o 
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electric charge by convection or a brush discharge to neighboring 
objects. A connection is generally made from one pole of a static 


machine by means of a shepherds crook, a brass rod five feet lone, 
which hooks over a prime conductor and rests upon the platform. 

A square piece of sheet metal an eighth of an inch thick lies upon the 
platform, and the shepherd’s crook may rest upon this or upon the 
wood, at a variable distance from the patient’s chair (Fig. 31). One 
leg of the chair may rest upon the metal, or they may all be at a varia¬ 
ble distance from the metal plate. Then, again, the patient’s feet 
mav rest upon the wooden platform at a variable distance from the 
metal plate, or they may rest upon the latter. These different 
combinations regulate the strength of a charge received by the patient 
seated upon the platform, by varying the resistance through which 
the charge must pass t-o reach him 

The croicn is a ring of brass about, eleven inches in diameter, with 
a series of points projecting downward. It is extended above the 
patient’s head by a brass rod attached to the woodwork of the top 
of the case of the machine, and its height is adjustable. It may be 
connected with the pole which is not connected with the insulated 
platform, or it may l»e grounded. Brass chains are used for making 
these and various other connections between the static machine and 
its ac- mmHi 



Fig. 31.—The rtstir luiuj brectc. Direct method. 



Leyden jam of different sizes are arranged to be hung from the 
poles of the machine, or are placed upon a shelf at the front of the 
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desired, it is always best to remove the Leyden jars from connip tion 
with the |*>lc pieces of the static. This is advisable for two reasons' 
first, that when they are connected, even though the outside confines 
are not connected, still the Leyden jars impart a sharp quality u, 
the current administered to the patient, which is usually verv un¬ 
desirable; second, when the jars are left in connection, it is nos- 
siblc t hat, inadvertently, they may become connected so that * the 







, Fig. 32.—Static electrodes: 1, Wood point; 2. wood ball; 3, massage roller; 4. 
carbon point; 5, bnuss point; 6, bra&s bull; 7, brn^s brush; 8, cbain-holder; 9 , rorcLs ban- 
dlii*. and &]>ungc9. 


patient would receive the discharge from the two jars, which would 
Rive a very violent shock. As this is absolutely avoided by having 
the jars removed, it is to be recommended. 

A stt of electrodes (Fig. 32) have insulated wooden or hard-rubber 
handles, and a metal ring for the attachment of a chain conducting 
the charge to or from tlie electrode. These electrodes terminate in 
different ways—one has a metal point, another has about 20 parallel 
pointed brass rods; another has a gas-carbon extremity; another has 
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n two-inch brass ball; another a two-inch wooden ball; another has 
a brass roller. There are two sponge electrodes with heavily insulated 
handles and a pointed wooden electrode. 

A chain holder with an insulated handle is of brass, in which a 
single open turn has been made, so that it can easily lie hooked around 
the chain leading to the electrode. It enables the operator to keep the 
chain from contact with the patient or any other object, and so prevents 
shock or loss of electricity. 

A concentrator (Fig. 33) is a brass rod mounted on a metal tripod, 
and so arranged that its pointed extremity may be directed toward any 
part of the patient. A chain leads to it from one pole of the machine 
or from the ground. 

One way of measuring the voltage of a static machine is by noting 
the length "of a spark which will pass between the discharging reals 
while the machine is not connected with any other object. The 
distance across which a spark or disruptive discharge will take place 
through the air depends on the voltage or electric tension, and also 
upon the nature of the discharging surfaces. A spark 8 mm., or 
one-third of an inch, long between polished metal balls 3 cm., or 
one and one-quarter inches in diameter, represents a tension of about. 
20.(MX) volts. Other estimates covering a variety of conditions vary 
from 10,000 to 35,000 volts per inch of spark length. This has 
reference to the spark which passes completely across with a clear 
loud sound, and not to the brush discharge, which is seen when the 

poles are very faT apart, and which 
is visible as a complete bridge over 
the gap only when the room is 
darkened. Without the Leyden 
jars there is jierhaps not a very 
sharp line in the case of static elec¬ 
tricity bet ween the true disruptive 
discharge and the convective dis¬ 
charge, but with the Leyden jars 
and a rod connecting their outer 
coats, there is no mistaking the 
disruptive discharge or true sparks 
for anything else. However, it is 
the discharge from the bare poles 
which it is important to measure, 
and which indicates the voltage or 
the difference in potential between 
the poles. The voltage produced by 
a static machine can never greatly 
exceed that represented by a 
spark-gap of half the diameter of 
the revolving plates, or the distance 
F»g. 33 .—a concentrator. between the nearest charged metal¬ 

lic parts—usually the discharging 
rods of the machine. This is especially true of small machines having 
two revolving plates. A machine was exhibited in Washington which 
had sixteen revolving glass plates, thirty-two inches in diameter, 
and a speed of five hundred and fifty revolutions a minute, developing 
a spark over nineteen inches long. In the winter time we frequently 
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have machines having ten or twelve revolving glass plates thirty-two 
inches in diameter, that will give a spsirk seventeen to seventeen and 
one-half inches long. More than that, the statement refers only to 
the Holtz type of machine. The Toepler-Holtz type, which is the 
type used by the mica plate. Betz, and other Chicago manufacturers, 
will, as a rule, develop a sjmrk one-third the diameter of the revolving 
plate. No matter how efficient a static machine may lie, the voltage 
j„ limited as above, just as the pressure in a steam-1 >oiler is limited hy 
the safety-valve. The hottest nre cannot produce a greater pressure 
than is required to raise the safety-valve. With the static machine, 
if there is a tendency to produce a higher voltage or pressure, the 
resistance of the intervening air-gap is overcome, and a discharge 
rakes place, limiting the voltage to the specified amount. In applying 
electricity produced by a static machine the voltage can be regulated 
bv the speed at which the revolving plates are rotated. 

The Tension of Static Machines.—The discharging distance between 
two metallic spheres 1 cm. in diameter is different for varying tensions. 


Distance ok the Two 

Difference 

Spheres. 


or Potential. 

Centimeters. 

Inches. 

Volts. 

0.1 

0.01 

4,S30 

0.5 

0.20 

10,890 

1.0 

0.40 

25.440 

1.5 

0.00 

29,540 

2.0 

0.80 

31,350 

3.0 

1.20. 

37,200 

5.0 

2.00 

45,900 

10.0 

1.00 

50,100 

15.0 

6.00 

61.SOO 


The above table is compiled from Joubert’s “Traits d’ElectricitS.” 

When one pole of a static machine is grounded and the other 
insulated, the potential of the latter rises to twice the figure it had 
when both poles were insulated. The pole that is grounded has a 
potential of zero, and the other has its potential doubled, so that the 
original difference in potential Is maintained. 

The Efficiency of Static Machines. A test of a Holtz machine has 
been made by Professor Samuel Sheldon, of Brooklyn, New ^ ork, 
in which the efficiency was shown to he more than 30 f>er cent. 1 he 
static machine was run by a one-quarter horse-power electric motor, 
so that the power applied was accurately known. 1 he poles of this 
static machine were connected with the poles of another static machine 
which was not provided with a motor. The discharge of static elec¬ 
tricity through the second static machine caused its glass plates to 
revolve rapidly in a contrary direction, and the power t hus generated 
was measured by means of the brake resistance which it would o\er- 
come. 

The Output of Static Machines.—The output of a static mat hinc 
is the quantity of electricity which the sparks carry across between 
the two balls in a second. It varies according to the efficiency of the 
machine, between ami or more of a coulomb. This is equi\a- 
lent to a current of from ^ to 1 or more milliampercs. 

iMnr'x bolUr for measuring the output of a static machine p'es 
the output in rnicrocoulombs jx*r second, which is equal to nmliam- 
jKTiis. The calculation is based upon the capacity C (in microfarads 
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of the Lcvdcn jar (Ijwc’s Imttle), the potential V in volts required to 
s|virk across the air-gap of the Lane's Ixittle, and X, the number of 
sparks per second. The output I) in microcoulombs |>er second is 
given bv the formula— 

D-NVC. 

The distinction between quantity and potential or voltage Is illustrated 
by the steam engine. In the boiler the pressure is so many pounds to 
the square inch, without reference to the size of the boiler or the amount 
of water converted into steam in a certain time; the last two elements, 
without regard to pressure, convey the idea of quantity. A static 
machine with sixteen revolving plates will generate a much greater 
quantity of electricity than one with only four revolving plates, and so 
will a machine revolving at a higher rate of speed than another, but if 
the plates are of the same diameter and tlie construction and insulation 
are equally perfect, the voltage produced will be the same. A machine 
with a greater number of plates and a more rapid rate of revolution 
will produce a better effect by maintaining a more constant supplv of 
electricity at a certain potential, making up in this way for the constant 
losses by convection and conduction. The quantity of static electricity 
in a charged body may be measured by the repulsion it produces upon 
a similarly charged body, or its attraction for one oppositely charged. 

The force exerted varies directly as the charge and 
inversely as the square of the distance, but the 
latter fact is only exactly true between points 
and not between extensive surfaces. 

Coulomb’s torsion balance (Fig. 34) consists 
of a glass case containing two metallic squares, 
one fixed and one fastened to a rod suspended 
horizontally by a wire; both metal squares are 
similarly and equally charged, and the insulated 
handle at the top of the suspension wire must 
be turned a certain distance in a direction op¬ 
posed to the force of repulsion in order to bring 
the horizontal rod into the standard position, 
rrom the amount of torsion or twisting of the wire can be calculated 
the amount of electricity. 

The quadrant electrometer is so called because the repelling surfaces 
are quadrants or quarters of a circle. These deflect an aluminum needle 
suspended by a fine wire, ami the degree of deflection is seen by the 
motion of a mirror observed through a telescope. 

For use in measuring the dosage of static electricity a piece of sheet 
metal alxmt an inch square is applied to a given part of the patient by 
means of an insulated handle. It receives a charge proportional to 
the density of the charge at that part of the patient, and this is carried 
ttitli as little loss as possible to the electrometer. The carrier is placed 
■ n a metal platform projecting from the top of a glass case, and com¬ 
municating by means of a metal rod with the electrometer vanes inside 
the apparatus. 

Arrangement of Static Machines.—Fig. 35 shows the general 
arrangement of a static machine with a Leyden jar hanging from each 
pole, and a brass rod connecting the outer coats of the tayden jars 
i tns arrangement gives the most powerful sparks, and in the experiment 



Fip. 34.—Coulomb’* tor¬ 
sion balance. 
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illustrated a brass chain is seen hanging from the connecting rod and 
extends to earth connection. The two discharging ns Is of the static 
machine are separated by about nine inches, and the sparks frig. 3b) 
were passing across at the rate of about two a second, the picture 
was taken with an exposure of fifteen seconds, and shows the path of 
all these different sparks. It will be noted that the sparks from the 
|x*sitive pole start off practically in a single straight line, and become 
divergent at a distance of about an inch from the terminal, so that 
this picture* of a number of successive sparks reproduces the familiar 
fox-tail appearance of the brush discharge, which takes place from the 
positive terminal when the Leyden jars are not used. Even then, 
perhaps, the fox-tail appearance is due to a very rapid succession of 
single sparks following the paths indicated in the present picture. It 
looks, however, like a simultaneous group of sparks. The positive 
terminal shows a number of little green stars on the surface of the metal, 
and the discharging spot may be displaced by a bit of wood like a match. 
The negative end of the succession of sparks shown in the picture leaves 
the terminal from quite a wide distribution, just as was the case in the 



Fig. 37.—Spark* from .static machine with suspended Leyden jars. 

negative breeze about the Leyden jars. The negative terminal shows a 
pure violet, with only once in a while a white spark right on the surface 
of the metal. At the lower left-hand corner of the picture are seen the 
two open dishes of pure calcium chlorid. Each of these contains a 
pound, and the machine has never failed to work, winter or summer. 
1 he broad white sector is one of the field-plates on the foremost of the 
stationary plates. 

Fig. 37 again shows the distribution of a succession of sparks, the 
left-hand end lieing the negative and the right the positive terminal 
of a static machine. The distance was six inches, and connected Leyden 
jars were used. All the sparks are united in a single trunk at the (4 -) 
positive jx»le. 

SOME PRACTICAL ELECTRIC UNITS 

For electric measurements the fundamental units are the cvnlimcter, 
for length, the gram, for mass, and the second, for time; th«-s«> forming 
the C. S. (centimeter, gram, second) system. 

An ohm is the resistance to the passage of electricity offered bv u 
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column of mercury UXkI centimeters hiirV, i 

cross-section. at a temperature of <y° c It is a I ilTT ""M. 1 meter in 

;i mile ..f copper trolley wire or of a single foot^f n! ° f 

%TttZ P p %', Wm - lmn h “ ab " ut * “0 —half 

u ^'.f deS n o oo> i $rsT r^ 5 

XX” “ CleC<r0pla,i0g CC “- A ">Ulian.poro isaThouJ.dtw'S 

A coulomb is the unit of electric auantitv if .u 
elect ricity carried by a current of 1 ampere in a s^ond. am ° UDt of 

A volt is the unit of potential: it is the electromotive force which 
will maintain a current of 1 ampere in a conductor whose h 

»■ vS: A *“** Danie """" proluc< * «i»5SpJSS 253S 

A farad is the unit of electric capacity. It is the capacity defined 
by the condition that coulomb charges it to the potential of * v"S 
a microfarad is a millionth of a farad. These latter measurement^ 
arc somewhat analogous to the bushel and quart and cubic foot of 
ordinary measurements. A.condenser which is of a capacity of one- 
third of a microfarad must contain 12(X) square inches of tin-foil and 
will require one-third of a millionth part of a coulomb to charge it to a 
potential of one volt. & 

A condenser of one-half microfarad capacity, as required for a half¬ 
inch induction coil forms a block of tin-foil and paraffined paper about 

one half inch thick, and four and one-half inches wide, bv six inches 

long. 

Other Measurements of Static Electricity.—A measurement of 
static electricity by the electrometer indicating attraction or repulsion 
,s of its tension or voltage, rather than of its quantity or 

‘"iperage. Ihe latter is exceedingly small, but it is perfectly possible 
." measure it. For example, a number of discharges from a 
bfyden jar of a certain size will decompose a very small amount 
water, and the result in hydrogen and oxygen gases can be measured. 
Another example is seen in the test which the author applies for deter¬ 
mining which is the positive and which is the negative pole of a static 
machine in operation. 

1 he pole detector is a scaled glass tube with leading-in wires of plati- 
n,1 m. and nearly full of some liquid, such as a solution of iodin in water 
•md iudid of potassium, which becomes colored at the negative pole when 
* he liquid is decomposed by the passage of an electric current. Even with 
s "atic machine the discoloration is distinctly visible, and serves as 
a reliable test of polarity, but both of these tests for quantity indicate 
•'ich an exceedingly minute amount of cheinic change that the thera¬ 
peutic effect of static electricity is evidently not dependent upon an 
electrolytic action upon the tissues or fluids of the body, that is, except 
j 4 * will be subsequently seen in a subatomic relation. This would not 
he discoverable by the ordinary means of chemic analysis. 

, Nevertheless, as applied to machines having eight or more revolving 
plates, the polarity of the .static current has a most decided effect in the 
1 reatment of certain forms of headache. One pole over the head will 
Hi crease the headache, while reversing and putting the other pole over 
tin* lu.vad will relieve the headache. In using static electricity for its 
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countcrirritant effect we always make the electrode negative, and the 
difference in the effect is easily noticed by the patient. When the 
Sectrode is negative. i« feels like ft Stream of fine sand striking against 
the skin, whereas when the electrode is positive, it feels like a cool 

breeze blowing. . . , - . . , , 

Inother form of treatment in which the polar effect is most marked 
j„ what is known as the t rare current. You will find that most authors 
siH-ik most favorably about connecting the positive pole with the 
patient. A still further indication of the polar action is in the operation 
of an x-rav tul>e. 

A d’Arsonval milliampcremeter, dependent upon the deflection of 
a suspended electromagnetic coil, may be used to measure the amperage 
of a static discharge as applied to excite an x-ray tube, and will perhaps 
indicate the presence of from the fraction of a milliampere to two or 
three or more milliamperes. A hot wire milliamperemeter can also be 
made satisfactorily to record these very small currents. In the rase of a 
discontinuous discharge like that from a static machine, it is very doubt¬ 
ful, however, whether the milliamperemeter indicates the true amount 
of electricity which is being transferred, although it docs so when it is 
used to measure a continuous current, like that from a voltaic battery. 

The amount of force required to rotate the glass plates in a static 
machine has to overcome two factors—the ordinary frictional resistance 
to the motion of that amount of glass, and, second, the resistance due 
to the attraction of the two forms of electricity for each other and the 
power required to separate them. In a crude experiment by the author 
a six-plate Holtz machine run by a one-twelfth horse-power electric 
motor showed a speed of rotation 2 per cent, greater before the machine 
had been charged than afterward. In oilier words, about one-fiftieth 
of the power was apparently consumed in the actual separation of the 
electricity into positive and negative charges. It is an established 
fact that the amount of power is the same whether in the form of 
mechanic motion or of electricity, so that in the case of the static 
machine all but about 30 per cent, of the power put into it is wasted. 
This makes the static machine the least economic of all sources of 
electricity, and it has no industrial application at all. The other two 
great sources of electricity—chemic action ami electromagnetic induc- 
tion—convert a greatly vaster percentage of the power consumed into 
electricity, and where high voltages are necessary, these may be obtained 
with practically no loss by means of coils and other converters which 
modify the electricity from these sources. 

I trftagr or potential or electromotive force is the force which tends 
t<> cause electricity to pass between two points so as to cause a union 
of their charges, positive and negative, producing a complete or partial 
neutralization. In the case of static electricity, voltage is chiefly of 
importance in determining the distance across which a charge will 

1 1,1 ! ‘'Pctt air > or the way in which it will pass through the partial 
v .i< uutu <>f an x-ray tube. In the case of t he lesser voltage and vastly 
grt .u< r amperage of dynamic electricity, voltage is chief!v of importance 
in determining the quantity of electricity which will pass through a 
conductor having a certain resistance. ' 

Some of the facts regarding voltage and amperage may bo typified 
0> a large hag of water with a long pipe leading from it' W hen the 

1 1111 " 1 ,e P l P° 18 R t the same level as that of the water in the 
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n*scrvoir then' will lx* no flow in either direction, and the comlition is 
jinn logon's with that of an uncharged conductor. Wliwi the hag is 
raised from the ground, the water wiU begin to flow through the tul>c 
if the other end is open, or. if that is closed, the water will he under 
a certain pressure, producing a tendency to motion if an opening were 
made This condition represents the ease of dynamic electricity 
produced by a batten' *>r dynamo, and causing a current of elec¬ 
tricity if a connection through a conductor is made between two 
tv >ints which are of different potential. <>r a pressure is produced 
tending to cause a current if a connection were made. As in the case of 
the water, the amount of electricity which will flow through the con¬ 
ductor in a certain space of time depends upon the pressure and upon 
the resistance. In the ease of the water, the resistance is dependent 
upon tiie size, length, and shape of the pipe through which it must 
pass, while with electricity it depends upon the size, length, and material 
of the conductor, and also upon an inductance which, if present, may 
impede or augment the current. This matter of inductive resistance 
is of the very greatest importance in the construction of coils and 
similar apparatus, and will he more fully discussed in another part of 
the liook. 

To typify the usual conditions of static electricity, the bag of 
water would have to lie raised to an enormous height, and the column 
of water would have to be very small in cross-section, and the tube 
would have to be closed at the bottom. The water pressure under 
these conditions becomes perfectly overwhelming, and a powerful 
jet of water would be thrown through even a small opening. If there 
is no opening at all, the water in the pipe will be under great pressure, 
and will have a tendency to escape through the smallest kind of an 
opening, or even to burst the pipe. A body charged with static elec¬ 
tricity and completely insulated is in the condition of the water when 
there is no opening. If the voltage becomes too great, the electricity 
breaks through the resistance of the air and a discharge takes place. 
This is somewhat as if the water-pipe hail burst under the strain. In 
the case of water the pressure is due to the height, inde|iemlent of the 
quantity of water, the pressure at the bottom 1 icing fifteen pounds on 
every square inch of surface for thirty-four feet of height, whether the 
amount of water at that height be one gallon or a million gallons. 
And if a single gallon of water is at a height of 3-10 feet, the bursting 
pressure at the bottom will be lot) pounds to the square inch, exactly 
as would be the case if a million gallons were raised to the same height. 

I tie amount of work required to raise the larger amount to that height 
would of course, be proportionately greater, and so would the amount 
] . 'V i i ,er ' or,IM *l by the greater quantity in returning to the original 
level, but the pressure would Ik* the same. A body charged with static 
electricity w comparable to a very small quantity of water raised to a 
^ ,l1 height. I he effect of its discharge is due almost entirely to its 
pressure, and hardly at all to the quantity. The effect of a discharge 
ot electricity of extremely high voltage and infinitesimal quantity is 
somewhat the same as the effect of a high-pressure stream of water 
"in a oree-pump washing out sand ami gravel from a hillside bv its 
neriKunc force, but producing no appreciable action in dissolving the 
ngrediente of the sand and gravel. The effect of great quantity, even 
1 ,m,ler ^mall pressure, is exemplified by the caverns and passages 
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with which the solid rock in the Mammoth Cave of Kentucky h " 
honeycombed by the solvent action of water percolating through the 

P The condition of the opposite charges in a Leyden jar or other con¬ 
denser is illustrated by that of water in a U-shaped tune. The water 
on cither side is maintained at a high level by the pressure of the other 
column of water, and l>oth columns will remain quiescent and at an 
equal level until either a large or a small opening is made at the bottom, 
allowing both to escape from the tube and mingle in a single mass at 
the natural or neutral level. A Leyden jar so overcharged as spon¬ 
taneously to discharge is like such a U-shaped tube, in which water 
has !>een added to such a height that the walls of the tube have given 
away and the water has escaped, or a still better comparison is with 
two equal weights hung at a great height by a cord fastened over a 
pulley; either one can be moved up or down as if not possessing any’ 
weight at all as long as it is balanced by the other weight. They 
remain quiescent until the cord breaks, and then both full to the ground 
with a crash. 

SOURCES OF HIGH ELECTROMOTIVE FORCE OR STATIC ELEC¬ 
TRICITY 

Natural Sources .—Lightning is due to a very powerful discharge 
of static electricity. The charge is originally produced by the evapora¬ 
tion of sea-water. In a thundcr-cloud thousands of droplets coalesce 
into one, and this, with a smaller surface, has a higher potential or a 
more concentrated electric charge. This taking place all through the 
thundcr-cloud results in such an increase in potential that a discharge 
to the earth takes place. A lightning flash is quite analogous to the 
discharge of a Leyden jar. The charged thunder-cloud induces an 
opposite charge in the nearest objects on the earth; the atmosphere 
forms the dielectric, and corresponds to the glass of the Leyden jar, 
while the thunder-cloud and the oppositely charged bodies on the 
surface of the earth correspond to the two metal coatings of a Leyden 
jar. The discharge is like a spark, sometimes as much as three miles 
long, and presents 300,000 oscillations a second. Its rending and . 
heating effects are well known. Its effect upon human beings 
is described in another section of the book. 

Animal vital processes all produce electric charges and currents, and 
in The ease of the torpedo (Raid torpedo), electric ell ( ggmnotus ), and the 
elcet ric fis h ( Silurus rleciricus), well-marked shocks can be given at will. 
* l /, c 18 accompanied by electric charges and currents. 

. Mechanic lorccs in nature, such as rain, wind, the splitting of rocks 
or wood, produce electric charges. 

I he surface of the earth normally is negatively charged as compared 
with the air. I he charge, however, is very small, being for the whole 
surface of the earth only five times the amount of electricity carried by 
1 grain of hydrogen in electrolysis. There is normally a constant dis¬ 
charge from the surface of the earth to the air. 

.Normal Ionization of the Air (>vtT the Earth —This amounts to the 
production of about 2\ ions per cubic centimeter of air per second. 

I he presence of radium in the crust of the earth has much to do with the 
phenomenon. ^ 

Rain carries with it to the earth an electric charge of greater or less 
magnitude which is more frequently positive tliun negative. 
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l.ight falling uixm an insulated metallic body instantly gives it an 
electric charge. 

Chemic process* and osmosis in nature produce electric charges 
and currents. 

Sound will produce electric charges both directly and indirectly. 
An example of the latter is .seen in the ordinary telephone. 

Artificial Sources.— Friction: Accidental: Walking along the floor; 
combing one's hair. Purposeful: Rubbing amlxir, glass, hard rubber’, 
sealing-wax. fur, wool or silk. Frictional electric machines. 

Electrostatic induction: Holtz, Toepler. Wimshurst machines. 

Contact of dissimilar metals (migration of ions). 

Heat at junction of dissimilar metals and different points around 
the circumference of a ring. Heating tourmalin. 

Electromagnetic induction. 

Chemic action in the voltaic cell. 

Other Mechanic Methods. —Splitting a piece of mica. Pressure 
upon a crystal of tourmalin. Percussion. Shaking mercury in a 
vacuum tul>e. 

Crystallization of substances from their solutions. 

Sol id ifica l um 8 of molten substances. 

Electricity a Universal Attribute of Matter. —All animate or inanimate 
matter is endowed with electricity, which requires only some exciting 
cause to make it manifest. 


THE PHYSICAL EFFECTS OF STATIC ELECTRICITY 

1. A thoroughly insulated laxly charged with either positive or 
negative free electricity—i. c., unbound by any inductive influence— 
shows a repulsion of its component particles, which is most perceptible 
at its surface. In electrotherapeutics, for instance, the patient’s hair 
may stand out in every direction from the head. It has an attraction 
for bodies oppositely charged or neutral. It produces or modifies 
static charges in neighboring bodies by induction. It does not undergo 
any perceptible change in weight or physical or chemic properties. 

2. A body which, like one coat of a Leyden jar, jiosscsscs astound 
charge of electricity, exhibits none of the properties of a charged body 
except an attraction for the oppositely charged coat. 


3. A body from which free electricity is discharging undergoes 
extremely rapid and complex molecular, atomic, or subatomic changes. 
The discharge escapes either bv convection, conduction, or as a spar or 
disruptive discliargc. Particles of the body itself, even of ^>hd j»H:il, 


i in* uiociUMKU tocuiiuo eituci i#v - - , . . 

disruptive discliarge. Particles of the body itself, even ofwmd 
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ami in therapeutics the patient’s hair is suddenly plastered down upon 

the head. , . .... . . .. 

l'he magnetic effect of discharges of static electricity is seen in the 

magnetization of steel needles, and again the polarity of a ship’s compass 
is sometimes changed in consequence of a lightning flash. Xo practical 
use is made of this effect of static electricity. . 

A chemic change takes place in the charged body (hiring a static 
discharge. This is sometimes more readily jicrceptible in the air or 
other medium through which a discharge takes place. Delicate tests 
for chemic change, however, show that changes occur even in a solid 
body when a discharge of electricity takes place from it. In Fig. IkS 
a celluloid photographic film wrapped in two thicknesses of light-proof 



Fie. 3S.—Effects of disruptive wyt convective (iiwhnriK) upon a 

lieht proof envelopes. 


photographic film 


paper was charged by attaching it to the negative pole of a static 
machine. 1 he numerous small white spots show the effect of the 
convecTiv'e discharge upon the sensitized surface, and the large white 
Ji™. . dTect u of tl , lc disruptive discharge which occurred when the 
r,..;ncr P r f i h ? JU * h, 1 near to il - As the film was wrapped in closeiv 
i!v .? K iil , l r i n, °' cnv ® , °P es ' jt Ls probable that the effect was produced 
-ri, * ;[ * actmn > and not indirectly by the light of the sparks. 

hu " ,an ,issucs ”' m to “'"“deml under ,he 

The heating effect of the static discharge upon the chanted l.odv 
nia> be shown by the fusion of a fine wire forming the discharging point 
of a powerful battery of Uyden jars, or in treat* a patienX tiZj 
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has sometimes had flu* point of one of hi* finger-nails scorched by the 
convective discharge. The finder in this case had been pointed at the 
patient, and acted a* a concentrator, causing the discharge to take 
place from that particular part of the patient. Generally speaking 
however, the heating effect upon the discharging hotly itself is very 
slight, and sparks may ho applied through the clothes without danger 
of injuring the fabrics. A succession of short, powerful sparks applied 
at one spot, of eourse, will set fire to anything. The heating effect* 
of powerful discharges of static electricity are shown when a tiny black 
hole is burned in a sheet of paper held between the two discharging 
rods of a static machine, wit h tayden jars connected for spark effect. 

It is also shown when a building is set on fire by lightning. 

Then, again, when a wooden clamp with some metallic parts is used 
for an x-ray tube, a spark from one of the wires may set fire to the wood. 

Light is produced by static discharges, and is sometimes seen upon 
the charged bodies as a glow discharge or a silent or convective dis¬ 
charge of a violet color, and when this occurs from a single point, its 
shape is seen to vary with the polarity of the charged body. If this 
is negative, the glow has a globular appearance, as if the negative 
electricity were escaping into the air in all directions; and the glow 
diseharge at a positively charged point h:u> a branching or brush appear¬ 
ance. not deviating much more than 45 degrees from the direction in 
which the point projects. The glow discharge is not strictly an effect 
upon the discharging body, but upon the surrounding air. Solid 
particles in the air become charged by contact with the charged body 
and are then repelled. This discharge is seen as a violet light playing 
over the surface of the charged body when a concentrator of any kind 
is held in its neighborhood, but still i.ot near enough to allow of a brush 
discharge or effluve. The difference between the two varieties is that 
the glow discharge is silent, continuous, and uniform, and is visible only 
close to the surface of a discharging body, while a brush discharge or 
effluve can be seen in the dark to fill up the space between the dis¬ 
charging bodies with a violet light, and is accompanied by intermittent 
sparks or flashes or by sound. Both produce a breeze sensation upon 
tlie human body, and both will take place through the ordinary dot lung. 

A static discharge produces magnetic and electromagnetic effects 
upon the discharging body, similar to those of dynamic electricity, 
but in such small amounts as not to be of any importance in thera¬ 
peutics. 

4. 

through 
effect is of 
and another 

the nitrogen of the air. The odor that accompli- - . 

static electricity is produced by a combination of these t" ( * n< 
formed compounds. On the assumption that the ozone is of t >e p * 
cipal importance, inhalers have been made (Hg- 39) in w i« ‘ ?' * 
globe surrounds the spark gap and has two openings--on 
admission of air and the other leading to the pat'en > ‘ 

nostrils. Two glass vacuum electrodes form a spark-gap 
injurious metallic fumes. The nitric acid which results ) 

charge through the air is not of much apparent value •» j 

it is of tremendous practical importancem another »a\. 


tics. . . . .. 

1. The effect upon the air from a discharge of static electricity 
'Ugh it has been partlv indicated in the previous pages. 1 lie chenne 
importance. A portion of the oxygen is changed into ozone, 
er small part of the oxygen is made to combine with some o 
on ^ «dr The odor that accompanies the discharge 
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most plant life requires nitrogen in an assimilable form but neither of 
them can utilise the nitrogen so abundantly present in the atmosphere. 
For all practical purposes the nitrogen is inert, ami simply dilutes the 
oxvgen which forms the most important part of the air as far as the daily 
life of plants and animals is concerned. Even the nitrogen which is 
absorbed and held in solution by rain-water and carried into the earth is 
not available for the nourishment of plants or animals. Where water 
power is abundant and cheap for the operation of dynamos, the high- 
tension currents produced by transformers may be passed through an 
air-chamber. A multitude of points produce a great, many separate 
spark paths, and a spray of water or of an alkaline solution absorbs 
the nitric acid. By this process ammonia or nitrates can lie synthet¬ 
ically manufactured for fertilizers more cheaply than they can be 



F4;. 39.—Ozone generator for use with static machine. 


obtained from natural sources. The static machine could be used in 
the same way, but its output is much smaller compared with the amount 
of work required to ojierate it. 

The air becomes condensed in front of the static discharge, and this 
produces heat with incandescence, and a sudden very great expansion 
of the air, followed by an equally sudden collapse on cooling. The 
sound of the spark is due to this cause. Heat, light, and sound are thus 
concomitant products of the passage of static electricity through the 
air in a disruptive discharge. The familiar experiment of lighting the 
gas by a spark from the finger-tip is an example of the heating effect 
of the static spark upon the air through which it passes. But the 
amount of heating of the air by a static discharge is so small that it has 
no practical importance; neither is the static discharge through the air 
e.mploycd for illumination, hut both the light and sound of static dis- 
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charge* have important therapeutic effect* of a mental charneter. 
Static discharges cause a clearing of the atmosphere bv an effect upon 
tin* solid or liquid particles floating in it. These particles Income 
rlmreed with electricity, and are then repelled from the source of 
electricity, and tend to collect upon any non-conducting or poorlv 
conducting surface in the neighl»orh«Mxl. This is a property of great 
practical importance in x-ray therapy. The x-ray tube' whether 
excited by a static machine or in any other way, is a source of static 
electricity, and causes a deposit of partieles of dust, and. of course, of 
germs, if they are present, upon any surface near enough to l*> affected 
hv its static induction. In exposing any ulcerated surface the possi¬ 
bility of infection from this source must he considered. If necessary, 
it may be guarded against by the interposition of a thin sheet of aluminum 
or other substance transparent to the x-ray. 

The condensation of steam into drops of water, or the “pulveriza¬ 
tion ” of steam, is a property especially of static electricity, and is not so 
apt to occur under the influence of high-frequency discharges. This is 
one of the features distinguishing the effluve or breeze from these two 
sources, 

A dielectric is an insulating medium which, when it separates two 
opposite charges of electricity, permits them to exert through it upon 
each other the attraction which is characteristic of condensers like 
the Leyden jar. Not all non-conductors are equally good dielectrics, 
hut among the best are air, glass, shellac, sulphur, gutta-percha, insulat¬ 
ing oils, ami a vacuum. Aside from the construction of condensers, 
the subject of dielectrics is of importance in determining the material 
to he used for insulating wres which are to carry different forms of 
electricity for various purposes. For all cases where ohmic resistance 
to the escape of the electricity through the covering of the wire is alone 
to he considered, gutta-percha forms an excellent insulating covering. 
This ohmic resistance is a name given to the resistance to the passage 
of electricity which corresponds to ordinary friction in the case of 
mechanic motion, and by which the electricity is partly converted into 
heat. It is a different matter from the resistance due to an inductive 
action in the circuit itself, which tends not to cause electricity to be 
converted into heat, but to cause it to escape like something of a dis¬ 
ruptive discharge from the lateral walls of the conducting path. W here 
it comes to he a matter of a condenser action or of inductive resistance, 
as in the case of high-frequency currents, and the currents either trmn 
a coil or a static machine exciting an x-ray tube, other insulators not 
in the category of dielectrics are letter. A thick layer of gutta-percha 
will not prevent the conducting wire from giving a shower of sparks 
if it is touched, or even if the hand is brought near to it. hut a coating 
of paper or plaster-of-Paris of moderate thickness may be applied, and 
will permit the wires leading from an x-ray tube to he handled, or e^en 
to touched together crossed, without any disagreeable spark. In this 
case there is a slight brush discharge which does not break down the 
insulation of the wires. 

METHODS OF THERAPEUTIC APPLICATION OF STATIC ELECTRICITY 

Some static machines arc provided with two little shelves, upon which 
the Leyden jars may rest upon plates, which forma metallic connection 
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jars Connected with each brass plate is a binding screw, by which 
conducting wires may be placed in connection with the outer coat of the 
Ixn den jar. These conducting cords may lead to sponge or other elec¬ 
trodes for application to the patient or may 1 m* grounded. 

When the handle is in the position marked “breeze.” there is also 
no connection made between the external coats of the two Leyden jars. 
Hut in this case the Leyden jars may be dispensed with entirely, for if 
they are left in position they are not connected with the patient. A 
shepherd’s crcKik conducts the electric charge from one prime conductor 
to the insulated platform on which the patient sits, while a chain con¬ 
ducts the charge from the other prime conductor to the crown, or to some 
other eflluver by which a breeze is applied to some portion of the patient. 

In other static machines the Leyden jars are simply suspended from 
the poles of the machine when required. 

Static Insulation or Static Bath or Franklinic Bath. Fig. 40 illus¬ 
trates the mildest way. This is known as static insulation or static bath. 







wafer er 


>lt- -K).—Static insulation or static Lath. 


The insulated platform is connected with a brass rod, known as a 


snepnera s crook, to the positive pole of the static machine. The 
negative pole is grounded by simply dropping a chain from it to the 


fl q - v r . tllulU I I will | | IU lilt 

noor. * omo prefer to have a metal plate, which is connected by a wire 
to a water-pipe or gas-pipe, anti if these are not convenient, then the 

VUri! W COntinUCl) Olltsulf* C»f thp linnet «mrl oAnno/»to/1 unlit a -_. i 


continued outside of the house and connected with a large metal 

!<««•(»/! i c: _ > n 1 


plate placed 4 or 5 feet under ground. 
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Synopsis of erodes of applying static electricity in medicine. 

{ 


Convective 


Disruptive 


. 

$ 


Disruptive 


Conductive 


Convective 


Electrostatic or fmnklinic bath. 

Concentric franklinization 
(Breitling system). 


Static or franklinic autoconduc- 
tion- 


Static or franklinic autoconden- 
sation. 

Morton’s wave current or static 
or fmnklinic undulatory induc¬ 
tive U8S1) (liertzian franklini¬ 
zation). 

Morton’s modified monopolar 
undulatory current (called also 
Snow’s wave current). 

Derived franklinic or static 
induced current (Sheldon) or 
derived Morton wave current. 

Werbcr’s modification of Morton 
wave current (1902). 

Indirect franklinic or static dis¬ 
charges by means of a detona¬ 
tor, und of water contained in a 
bath-tub, in which the entire 
bodv is plunged (general hy- 
drotrankhnixution). 


ElectrojioMtive. 

Electronegative. 

Electropositive. 

Electronegative. 

Franklinic or static 
uudulatory direct 
current. 

Franklinic or static 
undulatory induced 
current. 

Undulatory direct 
current 

l ndulatory induced 
current." 


Sparks applied by 
rneans of electrodes 
of metal, wood, or 
hard rubber; spheric 
or pointed. 


Applied at a certain distance 
from the bodv. 

Applied directly on different 
regions of the body covered 
by the clothing (electric mas¬ 
sage). 


Aigrettes. 

Static or franklinic discharges by means of a spark-gap 
or through the intermediary ol a spark-gap ami water 
in a tub. into which a hand, arm, or leg is plunged ( local 


Effluve 


Applied 

by 

With one 

incans of 

an 

or more 

electrode 

of 

points. 

metal or wood. 




, 


For the liead 
(static head 
breeze or 
bath). To 
any other 
part of the 
body. 


Jischargcs ol .Morton wave 

currents applied by means of glass vacuum dectrou 


The sliding rods are separated as far as possible. The strength of 
current can be increased by placing a metal plate on the platform and 
then placing the legs of the chair on this metal (Fig. 41). 

The c urrent can l>e still further increased by placing the chair so 
that the patient can rest his feet on the metal plate. (Sec Fig. 4— 

The only difference between the connections for static insula ion 

' Slightly modified from Virgilio Machado'* table. Lre applications directw 

el si la 


dc 1'Electricity a la Mtfdecine 


Chirurgic, Lisbon, 1908. 
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and the Morton wave current is that the ball* A and B are widely sepa¬ 
rated in static insulation, whereas in the wave current they are filmed 
iii contact to start with. The strength of the current used for static 
insulation is regulntcd mainly by the speed at which the machine is 
operating. This method of application is generally used when the 
case is hypersensitive to any form of electricity. It has a general 
quieting effect on the nerves, and is one of the best ways to begin static 
treatment, as by means of it you are sure to gain the patient's confi- 




Fig. 41.—Less of chair on mcr.il plate. 

dcnce. It does not produce the slightest shock, and can be used in 
the most sensitive cases. 

The static bath is said to be electro-positive if the positive pole of 
the static machine is connected with the insulated platform. 

The application of the static induced current from a machine of this 
type is made by adjusting the handle at “induced.” There is no con¬ 
nection between the external coats of the two jars, the connecting rod 
being pushed under the machine. 



Fig. 42.—Patient’* feet on metal plate. 


The smallest Lcvden jars, not much over an inch in diameter, are 
placed upon the little shelves, and their inner coats are connected with 
the prime conductors. Insulated conducting cords are fastened to the 
two binding posts, and lead to electrodes applied to the patient. It is 
not necessary, but customary, for the patient to be upon an insulated 
platform unless there is some contra-indication, like the simultaneous 
application of some other form of treatment, such as vibration. The 
machine should have been charged before the connections are made with 
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the jvitient, ami is now net in operation with the discharging rods in 
contact. These an* carefully separated to an extent thut is regulated 
by the sensation of tin* patient, but which will rarely be found to he. 
greater than i inch, or 3 millimeters. This separation should be made 
gradually, and can* should In* taken not to allow the discharging reals 
to got too far ajKirt, either as they arc lacing adjusted or afterward, from 
the motion or vibration of the whole machine. An arrangement is 
provided in some machines whereby a screw-thread on the discharging 
rods is brought into play to produce accurately graded motion of the 
rods as they are separated, and to hold them in that position. The 
electric currents sent through the patient in this way have been ex¬ 
plained elsewhere (page 27). 

Fig. 43 shows the smallest Leyden jar connected to one pole of the 
static machine, and connected with the outside of this jar is an ordi- 

=“0-r—6 5--jO-= 


Fig. 43.—Static induced. 


u\ 

Fig. 44.—Static induced, intensified. 


nan* sponge electrotie. The electrode is placed in position and the 
current regulated by slowly separating a and b. If a stronger current 
is desired, then two jars can be used as in Fig. 44, regulating in the same 
manner. The larger the jars used, the stronger will be the current with 
the same spark-gap. 

Here again, as in the wave current, it is essential to have a perfect 
contact between the electrodes and the patient. A single electrode can 
be used or two, as in Fig. 45, and any 
electrodes that is used with the gal¬ 
vanic or faradic current can be used 
with the static induced. As a rule, 
the smallest Leyden jars are used. 


CL b 
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tig. 45.—Static induced, intensified 
with two electrodes. 
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Fig. 46.—Morton ware cum*nt. 


Static Wave Currents.— The Static ITarc Current. I bis is also 
known as the convective discharge current, and sometimes as the vibratory 
current or the Morton wave current. In this method the metallic plate 
of the platform is connected to the positive pole of the static machine, 
the negative pole being grounded, the sliding rods in contact. I c 
patient is placed on the platform, having the feet on the metallic plate 
(fr ig. 46). The strength of the current is now regulated by slowly sepa- 
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rating a and />. and it is always well to withdraw the nyatirr sliding rod. 
If the patients complain that they feel spark* on their feet, then remove 
the shoes, as this current should not Ik* punful; if it is, it indicates a 
poor contact between the metal plate and the patient. 

The strength of this current is regulated by slowly separating a and 
b. There must be a continuous spark In*tween a and 0 when this current 
is properly used. Instead of applying the current through the feet, sis 
above described, any electrode that is used with the galvanic or faradic 
current can be used in place of the metal plate. This current is not pain- 



- 17 .—x represenu any electrode that can be used with galvanic or farudic current. 

ful, and should not be used strong enough to prtKluce any unpleasant 
effect upon the patient. Its main therapeutic value is due to the fact 
that it stimulates the glandular system to increased activity. It also 
has a local action in relieving the pain of sciatica. 

A modification (Fig. 47) consists in interposing a large Leyden jar 
between the ground connections and the negative pole of the machine. 
The advantage of this method will be appreciated during the summer 
months; when the connection is made according to Fig. 16, it may only 
be possible to obtain a spark between a and 6 of 2 or 3 inches, while 



tig. 4S.—Oione generator: r, Receptacle for cotton and medication. 

with the connection as per Fig. 47 it may l>e found that it is possible 
to obtain a spark 7 or 8 inches long. 

1 ho same method may be applied through a rectal electrode, using 
any electrode that would be used with the gal vanic or faradic current. 

I'ig. 48 shows an ozone generator. Fig. 49 shows a further modi¬ 
fication, consisting of an ozone generator in which the spark-gap takes 
place. Connected with the ozone generator is a tube, so that while the 
patient is having the wave current he is also inhaling ozone at the 
same time. This makes a very successful treatment for chronic bronchial 
troubles. 
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When used for this purpose, instead of a being connected with 
the metnl plate on the platform the patient ha* a lnrge metal plate on 
the chest. This may be in the form of tin-foil, such as is used for pro- 
tection against the x-ray, or it may Ik- a large pad electnsle which lias 
I »oom made thoroughly wet. 
t'onnected with the ozone 
jjonemtoris a piece of soft- 
rubls r tubing having a 
im nit h-piecc, so that the 
patient inhales the ozon- 
i/ t -«l air at the same time 
the wave current is being 
fvissed through the chest. 

1'his can be modified in a 
number of ways. Instead 
4if using a wave current, 
the < I'Arsonval high-fre¬ 
quency cum nt can be Fig. 40.—\\ avr current and ozone inhalations. 

pass'd through the chest 

and the Tesla current applied to the ozone generator. In place of sup¬ 
plying ordinary atmospheric air to the generator, pure oxygen can be 
supplied, in which case the patient will inhale pure ozone. Again, the 
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onized air can be compressed and used to operate a nebulizing device, 
which case various meditated oils are used. 

Fig. 50 shows one way of using the ordinary vacuum lube with the 
atic machine. The current is WjfUly nothing but the wave 1 ■ urrent *^ 

plied through a vacuum electrode. I he 
strengt h of the current is regulated by 

separating a and b. 

Fig. 51 shows another wav of using 
the vacuum electrode, which consists 
of grounding the negative pole and at¬ 
taching the vacuum electrode to tne 
positive pole. This makes the current 

btr °r r 52 shows similar arrangement 
with a Ivovden jar which is 
from the negative pole and which ^ 
While the current passmg tlirougMhe 

• . 1 • ■ 15 understood as 



in. 52 .—Wave current through var- 
11 tube; other pole grounded through 

’den jar. 


external armature grounded. While the < u ^ rt ‘7 [’ ^ ‘‘^ n ^ ers to^ as 
mm. tube causes a violet color, this is not what * under* 

I .-frequency current or as the ultraviolet ra>. . Static 

■ihT'b-.uriric. ■» •» 
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flow to the patient should be perfect. The Ixydcn jars may gmrrftlly 
Im* hung upon the brass rials and produce a good enough contact by 
tla ir weight; but the terminals of the conducting cords had letter be 
secured bv thumb-acrcws instead of being simply slipped into the bind¬ 
ing-posts. Then, again, the fastening of the conducting cords to the 
electrodes should be by means of a thumb-screw or pressing the terminal 
of the cord into a spring slot, not merely by twisting it around some part 
of the electrode. The two terminals of the conducting coni, if they arc, 
as usual, separate pieces of metal, should be soldered to the end of the 
win*. Simply twisting the wire about the metal terminal will not do so 
well. At all these points of contact particles of dust Ixitween the 
metallic surfaces or a film of metallic oxid u|x>n one or both surfaces will 
make the contact imperfect and prevent the flow of a uniform current. 
The electrodes themselves should be considered. The ordinary sponge 
electrode usually has a perfect metallic connection from the conducting 
cord to the metallic surface, over which the damp sponge is stretched. 
At this point, however, an imperfection often develops in the shape of a 
layer of verdigris or other metallic salt upon the surface covered by the 
sponge. This interferes very much with the flow of the current. The 
result of an imperfect connection at any point is to increase enormously 
the resistance to the flow of the current, and consequently to make the 
current much weaker. Then every* little while the current finds an un¬ 
obstructed path and a strong current flows for an instant, to be again 
reduced as the oxid re-forms. The result is a series of disagreeable jerks 
of the different muscles of the part of the body to which the current is 
applied. 

Block-tin Electrodes .—Pure tin is as flexible as sheet lead and does 
not rub off on the skin and clothes. Pieces of appropriate size are 
preferable to wet electrodes for many static applications. 

Static Spark and Breeze Applications.—With the same connections 
the patient will receive a spark from a metal ball electrode and a breeze 
or effluve or spray from a pointed one. A shepherds crook conducts 
the electric charge from one prime conductor of the static machine to the 
insulated platform upon which the patient sits; while a chain conducts 
the charge from the other terminal to the crown or some other effluve if a 
breeze is to be applied or to a ball electrode for applying sparks; or. the 
other prime conductor may be grounded, and indirect sparks may be 
drawn from any portion of the patient by bringing a grounded Kail 
electrode near the surface. Another form of indirect spark is applied to 
the patient seated upon an insulated platform, connected with one prime 
conductor, while the electrode connected with the other prime conductor 
is approach^! not to the surface of the patient, but to a metal plate, rod, 
or ball, in close contact with the surface. The effect from this form of 
application is more like that of the static induced current or the wave 
current than of the spark. 

Indirect Spark or Breeze .—The patient is seated upon the insulated 
platform, to which the shepherd’s crook conducts the charge from the 
Ix>sitive pole of the static machine. The negative pole is grounded and 
tin- electrode is also grounded. For the overhead indirect breeze, for 
instance, the crown is placed in the standard and raised above the 
patient's head (Fig. 53). 

Friction Spark. -Connections are made as shown in Fig. 43, which is 
juBt the same as the direct method, the only difference being that the 
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n ,|W H^trodc is uaed and pressed firmly against the clothing of the 
patient. This is n very severe methcKl of treatment. 




Fir. .’>4.—Direct method of applying static breeze or spark. 




Fig. 56.—Electrode for indirect spark effect (Radiguct and Mwrfot. Fam) 


Indited. Spark Electrode.— Fig. 56 illustrates a 
»h- static spark to any particular part. It consists amply f 'y 
>allH joined together by a brass rod and held by a pi ■ 
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one pole of the static mncmne. kjt separate >»•»> -v 

approaching a kill-electrode from the static machine and allowing a spark 
to pass from it to the metallic part of the electrode liaiulle and thence to 



f n ,m it to the metallic part of the electrode liaiulle and thence to 


the terminal ball and the patient. 

Direct Breeze Application. —The connections are the same as for the 
direct spark, but 1 he electrode is a pointed one, and may consist of metal 
or carbon for the stronger or of wood for the weaker effects. The direct 
head breeze is one of the most useful of these applications. The crown 
is at a considerable distance from the patient’s head to avoid uncom¬ 
fortable prickling. The current will bo in the form of a spark if a metal 
ball electrode is used. Other electrodes intended for a breeze or spray 
an' illustrated on pages 11 and 42. The only difference in this method 
from the previous one is that an electrode is added, making a local ap¬ 
plication of the current instead of a general application. The chain to 
which the electrode is connected can be dropped on the floor or con¬ 
nected to the gas-pipe (Fig. 57). 

With this method any style of electrode may be used. In a general 
way the strength of the current is governed by the material of which the 
electrodes are made, wooden electrodes giving milder effects, pointed 



Fig. 57.—Indirect method of applying the static breeze or spark. 


metal electrodes giving a stronger effect, and, where a spark is desired, 
the large brass ball is usually used. This method is used for producing 
local action of the static current, a strong breeze being used in the 
treatment of mild muscular pains, such as come from catching cold. 
A static spark is used up and down the spine in cases of locomotor ataxia 
and for acute muscular pains. In acute muscular j»ain it will give almost 
instant relief. Of course, the pains come back again in the course of a 
few hours, but can be again relieved and for a long time. It also con¬ 
siderably relieves the ataxic pains. For administering the breeze, 
electrodes have lieen made of various materials, different kinds of wood 
varying in the current according to their resistance. There are some 
hollow electrodes in which have been placed various kinds of liquids. 

Indirect Spark and Breeze .—The patient is seated upon the insulated 
platform, to which the shepherd’s crook conducts the charge from the 
positive jxile of the static machine. The negative pole is grounded and 
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(he electrode is also grounded. For the overhead indirect breeze, for 
instance, the crown is placed in the standard and raised above patient's 
head (Fig. 53). 

o= 



\, 

Fig. iS.—A hollow wooden electrode tilled with liquid for long spray. 

Fig. 58 shows the use of a hollow wood electrode filled with water. 
This affords a means of applying a spray of long, thin, painless sparks. 



Fig. 59.—Spray director, a. can be mover! to regulate diVtnnec between point and hole 

in glass. 

Fig. 59 shows the author’s indirect spray electrode with regulator. 
Fig. 60 shows the method of application. 



Fiv tjO. —Method of applying spray director: S.H. is spray director held in hand 
os patient. lira** Imll is ronnrrtM to rnd of hnuw rod mounted on insulated bolder. 
Kuntcd rod toward 4- twlc of static. Strength of spr wy from director increased an hnwi 
l*«int appiTjarhes •+• polo of static. (Original regulating device by author.) 

1‘roduciion of tT Arsonval Cttrrmts. —Fig. 61 shows the arrangement 
fur securing d’Arsuncal high-frequency currents from a static machine. 
& 
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connected with the end of the coil, wmen connects uie wui™w 
coatings of the Leyden jars; 6. represents the terminal of the fine coil 



winding, which is inside of the hard-rubber tube a. 

The above is the outline construction of what is known as the I >porfi 
hypmtatic transformer. It differs from the transformer as made by 
Tesla in that in place of the insulating tube a Tesla uses an insulating 
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Fie. 61.—Arrangement for securing d'Arson vol high-frequency currents from static 

machine. 

oil, which was required owing to the extremely heavy currents that he 
used, whereas for medical work the oil insulation is not required. 


THE DOSAGE OF STATIC ELECTRICITY 


When the patient is upon the insulated platform, which is connected 
with one pole of the static machine, the surface of the body in general is 
uniformly charged with electricity. The density of the charge depends 
partly upon the efficiency of the static machine and partly upon the 
completeness of the insulation. 

The Fran k li n has been proposed by Benoist as a practical unit of 
density of the static charge. 

The C. G. S. unit of electricity is a quantity of electricity which, 
concentrated at a distance of 1 centimeter from an equal quantity of the 
same polarity, will repel it with a force equal to 1 dyne. The latter is 
about equal to 1 milligram. A coulomb is equal to 3 x 10“ C. G. S. units, 
and is a unit upon which the amperes and volts of electric current are 
based, but is entirely too large a unit to use with static electricity. 
The name Franklin is given to the small C. G. S. unit, and the dose of 
the static bath is expressed as being 10 Franklins when the density meas¬ 
ured upon either surface of the hand is equal to 10 F'ranklins jier square 
centimeter. 

Benoist Electro-densimeter.—This consists of a delicate electro¬ 
scope. which is charged bv an insulated disk of appropriate size, which is 
applied to the patient’s hand and then to the charging rod of the electro¬ 
scope. . 1 he graduation upon the instrument should be such that the 
figures indicate so many Franklins per square centimeter of the surface 
tested. 

PHYSIOLOGIC AND THERAPEUTIC EFFECTS OF STATIC ELECTRICITY 

The effects of its application to the human body are muscular con¬ 
traction, relaxation of muscular spasm, nerve stimulation or sedation, 
and similar effects upon glandular and circulatory functions ami upon 
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the Intimate tissue processes, osmotic and others, of the body, and 
liesides electrolysis and cataphoresis. 

\ person connected with one pole of a static machine does not remain 
charged with electricity .is long as the machine is in operation, unless the 
person is insulated. The whole current is unidirectional, and contac t 
'wth the earth prevents its accumulation as an electric charge. The 
conditions are quite different from those prevailing with high-frequency 
discharges, which are oscillatory' and keep the patient constantly charged 
with one or the other polarity. 

A jierson may be charged by induction from a static machine only 
if he is within a very few inches of it, but not if he is yards, or even 
miles, away, as with some high-frequency apparatus. 

The production of heat in the human body is increased during and 
for some time after a treatment by static electricity (Pisani and Mon- 
tuoro). 

Tissue changes and glandular secretions arc increased. 

Scdalm • fleets are obtained from a static bath or insulation, and from 
a static breeze applied exclusively to the part affected, as in neuralgia. 
Static baths are used, for instance, in neurasthenia, insomnia, and 

hysteria. 

Stimulative effects are obtained by the static breeze and sparks, and 
the patients are generally benefited by the static bath in addition. 
Cases of hysteric neurasthenia and muscular weakness from rheumatism 
or diabetes arc examples. 

Physiologic Effects of Static Electricity. Adopting Machado’s 
classification (page 400) the effects of static electricity may be grouped 

as follows: 

General stimulation, produced especially bv local or general disruptive 

discharges. 

Motor stimulation, produced by local disruptive discharges and the 
various wave currents. It is not so characteristic of static as of galvanic 
or faradic electricity, and the great majority of static applications are 
not accompanied by muscular contraction. Static sparks produce con¬ 
traction of the voluntary muscles, and will do so even in some cases where 
other forms of electricity fail to act. During a treatment by static 
electricity the myograph shows that the muscles are able to resist fatigue 
longer than usual (Caprioti, Pisani, and Schnyder). - . ., 

Static electricity stimulates the growth of young animals (Capriati s 
experiments on tadpoles and Piecinino’s on silkworms. 1 lie latter 
grow faster and better when exposed to static electricity than under the 
influence of high frequency and autoconduction). . 

Sensory stimulation, producing the sensations of taste, smell, sigh • 
touch, and hearing. Static sparks are not. however, so effective upon 
senson' nen’es as high-frequency sjKtrks. The static breeze applied o 
the head often flattens the hair down on the head and causes prickling, 
which may be intolerable if the current Is too strong. . 

Revulsive amt derivative effects and counterimtahon produced > 
static sparks. , 

Vasodilatation , a secondary effect of static sparks. I .orally, then 
is pallor followed by redness. Static applications, general or local, do 
not have a very marked effect upon the circulation in health, but tne> 
often produce a favorable effect in morbid conditions with excited a* tion 
and elevated or depressed arterial tension. 
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Revolving and stimulating absor/dion of exudate* are effects produced 
bv static suarks and the different wave current.'. , , 

Ercitonutrilii* and general or local tonic 'fleets are pr<* ^ ’ j ,, v 

insulation and by various wave currents and the static breezy and I > 
the current from a vacuum electrode connected with one pole 

static machine. „ , , ... ._ . 

Stimulation of the natural means of defense of the organism is produced 

by the same conductive and convective applications. 

' Sedative effects, local or general, are obtained from a static bath or 
insulation and from a static breeze or efiluve applied directly to the 
affected part. The wave currents also have this property. 

The hypnotic effects of static electricity, or rather its effect ujmui 
the causes of insomnia, are produced by static insulation with a head- 
breeze. Rut excessive or too prolonged stimulation of muscular con¬ 
traction by the wave currents will cause insomnia. 

Cauterization .— Seated upon an insulated platform and holding the 
index-finger toward the crown furnishing the head-breeze, a short spray 
of violet light, hardly more than a bright point, may be seen to emanate 
from the tip of the finger-nail. The author has allowed this to continue 
for a minute or two and has found the finger-nail burnt or charred. 
While he has never heard of a patient’s clothing taking fire from a static 
application, it has always been a matter of wonder to him that powerful 
sparks applied through delicate fabrics do not set fire to them; and 
he always holds himself in readiness to turn off the electricity and clap 
his band over the ignited part if such an event should take place. The 
same sparks passed through a sheet of writing-paper produce perfora¬ 
tions, which may be seen if the i>aper is held up to a bright light. The 
interstices in ordinary fabrics, however, probably allow of the passage 
of the static sparks without any effect on the cloth. 

Therapeutic Indications of Static Electricity.—A study of the 
physiologic effects and the forms of static electricity employed to pro¬ 
duce them, will at once suggest a wide range of general and local morbid 
conditions in which this treatment will lie beneficial. 

Static electricity in nervous diseases is grouped with electrical 
applications in a separate chapter upon electricity in diseases of the 
nervous system. 

The following paragraphs are based upon Machado’s classification: 

"® a wyeral stimulant static electricity is invaluable in cases of debil¬ 
ity following a prostrating illness, or prolonged work and anxiety, as 
after the illness and death of some close relative. The author employs 
posrtivc insulation with a negative head-breeze for about fifteen minutes, 
ana then applies about 12 sparks along t lie spine from a metal Kail. The 
tr ™iy R * nt w Riven three times a week and the effect is very prompt. 

Ine same application is useful in depressed cardiac action and low 
a enal tension from any cause; anil in sexual impotence the author 
nas known of several remarkable cures in which the psychic element mav 
nave been predominant. 

Static 1 »aths or insulation are valuable as a systemic treatment in 
pruritus and eczema. 

o6 J^ lt,C baths or ^illation are useful in neurasthenic patients with 

flie excitomntor effect of the disruptive discharges and of the different 
wave currents may be an element in the benefit from the hitter ^The 
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treatment of prostatic hyjnrtrophy and chronic inflammatory uterine and 
other pelvic conditions. Cases of chronic constipation arc sometime? 
in'nefitcd by static sparks applied to the iliac regions. 

Muscular contractions as a separate effect, either diagnostic or thera¬ 
peutic, are more often secured by galvanic or faradic currents with or 
without condensers. 

The exoitomotor effect of the static wave current applied over the 
suprapubic region is useful for incontinence of urine due to insufficient 
control of t he sphincters. Static sparks and effluves benefit atony of the 
unstriped muscle of the intestinal wall and pelvic viscera. 

The revulsive, derivative, and countedrritant effects of the static 
sparks are employed in the treatment of acute muscular pain, which is 
often relieved at once, and on its recurrence may be relieved again for 
a longer time. The lightning j mi ins of locomotor ataxia may also lie 
considerably relieved. Chronic painful nrtirular conditions from gout, 
rheumatism, and gonorrheal arthritis have been treated by static 
sparks, but the patients often complain and the author does not employ 
this method to any extent. Friction sparks from a roller electrode or 
from a hall electrode rubbed quickly over t he surface outside of the clothes 
is an effective but very severe treatment for acute cases of stiff-neck and 
other painful muscular inflammations. 

This action explains the benefit from static induced currents in the 
treatment of furuncles. The external armature of one Leyden jar of the 
static machine is grounded, while a wire from the other leads to a con¬ 
denser electrode which is applied to the surface of the boil. This elec¬ 
trode may be made extemporarily by stuffing a glass test-tube with tin- 
foil. The effect may be to prevent suppuration, just as chemical eoun- 
terirritants will often do, or, if pus is already present, the application will 
often relieve the inflammatory symptoms and favor evacuation. 

The static breeze is of service in erysipelas , suppurating xcounds and 
contusions, and ecehymoses. The static breeze is also an excellent ap¬ 
plication in skin diseases of a neurotic origin, and in pmritus vulva?. 
It is of sendee in synovitis, the patient being in negative insulation, the 
positive {Kile of the machine grounded, and a wood electrode or an ordi- 
nan whisk-broom grounded separately. 

The revulsive anti derivative effect of the static wave currents with a 
moderate exoitomotor effect are applied through a vaginal or a ret a 
electrode in pelvic disorders characterized by hyperemia, buch < on 
tions are salpingitis without suppuration, subinvolution, endomc n is. 
dysmenorrhea, retroversion due to enlargement of theuterus,, a 
delayed menstruation (M. L. H. Arnold Snow, Static Elec ru 1 - 

Gvnecology). r nr 

Synovitis b treated by the positive wave current, appu** 
twenty minutes from a large metal or kaolin electrode accunt 

ting the joint (Humphris). _ . 

Static Electricity in Circulatory Disorders.— 1 here is often an <« 
upon the circulation, and Luzenberger' has noted a soda 1 . 

patients with heart disease from a series of static treat men s^a 
also seen the cessation of mitral murmurs of spasmodic * in ? . 
static breeze is npplied to the precordia for ten minutes. . *. . .* 

tension is frequently reduced (Luzenl>orgcr), and static elec 
an excellent application for arterial hypotension. 

1 Arch, d’elect. mrd.. August 25, 1905. 
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My own observations show that for conditions of low arterial tension 
and feeble heart the best applications are those in which the patient 
receives a disruptive discharge, or one through the air, sjmrks, and effluvia. 
And for high arterial tension, the applications in which the patient i- 
directly or indirectly connected with both isties of the static machine 
are indicated, although not as effective as high-frequency currents if 
high arterial tension is alone to lie combated. 

The excilonutritire and tonic effects are made use of in diabetes, 
where the results are often wonderfully good, and in oxaluria and uric- 
aeidemia. Cases of deficient glandular secretion are benefited, such as 
hypochlorhydria and anachlorhydria and deficient intestinal secretion. 
The best method is to apply the static breeze or brush discharge over the 
abdomen without sparks. 

Rheumatoid arthritis treated by static electricity: the wave current 
may lx? applied, and the machine should be powerful enough to give a 
10-inch spark-gap with an electrode of 150 or 200 square centimeters. 
Other cases require the static indirect spark: negative insulation, sparks 
4 to 8 inches long drawn from the patient's body by a grounded elec¬ 
trode. the poles of the static machine far apart. If the sparks are too 
painful, an indirect breeze may l>e applied or a wooden l>all not too dry 
may lx* used instead of the metal-ball-spark elect rode. The static 
treatment may lx* preceded by a local application of incandescent elec¬ 
tric light. 

Ionic medication is to be preferred where there is boggy swelling 
around the joint (page 401), and diathermy by high-frequency currents 
(page 70) is often of the greatest benefit. 

Dyspepsia may be treated by the static wave current preceded by a 
sharp application of incandescent electrie light, both over the upper part 
of the abdomen. 

Lumbago is treated by the application of a 500 C. P. incandescent 
lamp for fifteen minutes; then the static wave current for the same length 
of time with electrodes 8 x 10 inches, and the spark-gap increased to 
tolerance perhaps 8 or 10 inches (Humphris). 

Sciatica, hind the small affected area by applying short sparks 
along the course of the nerve. A flexible metal positive electrode, a little 
larger than this area, is bandaged firmly. The negative pole is grounded 
and the spark-gap opened gradually, because the application is painful at 
first. Long-standing cases require the indirect spark. After the first 
three or four treatments combine the static electricity' with 500 C. P. 
incandescent lamp (Humphris). 

(>onorrhcal Rheumatism Treated by the Static TTare Current Applied 
to f/ie Prostate .—Titus applies the vacuum electrode connected with one 
|s>le of a static machine to the region of the prostate. This is on the 
theory that the gonococci are located in the prostate, and not in the 
joints, and that they are weakened and ey'acunted with the urine in 
consequence of the contractions of the prostate caused bv the electrie 
applications. 

There are eases, however, where the gonococci are abundantly pres* 

T . . pus w hi‘‘b fills the joint, and where surgical evacuation and 
disinfection are required. 

The use of bactericide applications to the deep urethra Is the other 
alternative when the germs have not migrated to the articulations 
and the joint troubles arc due only to toxemic products. 





THE X-RAY 

Discovered by Rdntgcn, in Wurzburg, April 30, 1895, the r-ray 
was something entirely new and not foreshadowed bv anything else. 

Rdntgen was studying the Crookes tube and th'e cathode rav and 
had the tube so thoroughly covered with black cardboard that no visible 
light could escape into the darkened room. He noticed, none the Ip-* 
that a sheet of paper coated with tungstate of calcium began to emit 
light. He had discovered the x-ray, a form of radiation which will pass 
through substances opaque to ordinary light and produce luminous 
effects upon certain objects beyond. 

It is a form of motion similar to light, but with some trillions of 
vibrations a second and a wave-length as short, sometimes, as A cm 
It penetrates solid bodies opaque to light waves and causes brilliant 
fluorescence in certain chcmic substances bovond. 

The x-ray itself is invisible. Our perception of it is due to the 
luminosity of fluorescent substances which it shines upon. 

Differences in the Penetrating Power of Ordinary Light of 
Different Colors.—Even weak blue light will go through a blue solu¬ 
tion and illuminate objects beyond, while the strongest blue light will 
be stopped by a solution of bichromate of potash. The reverse is true 
of yellow light. 

The ruby colored glass which forms the window of a photographic 
dark-room transmits the red rays of ordinary light in sufficient abun¬ 
dance to enable one to see objects distinctly, but if a blue light were 
used outside of the dark-room practically none of it would penetrate 
the ruby glass and the interior of the dark-room would be in complete 
obscurity. There are many other examples of substances which are 
transparent to ordinary light vibrations of a certain wave length and 
opaque to others. 

*^ an >’ substances which are not transparent, still are translucent, 
the shadow of the hand is readily seen through a piece of porcelain or a 
_‘ , ' t 01 white paper. Neither of these substances would serve as a 
v.Tapper for a sensitized photographic plate. The light goes right 
trough them and would fog the plates. Black paper, however, absorbs 

t ic rays of ordinary light and serves to protect photographic plates 
rom ordinary light. Transparency to ordinary light is like color, in 
r. 1 ~'P en< ‘ 8 upon the arrangement of the molecules of the substance 
• f r than 4p° n *be ultimate chemic or atomic composition. Coal 
' opaque, while the diamond, consisting of about equally pure carbon, 
s per (-cUv transparent to ordinary light. A transparent solution of 

^c ln 8 “ a . n U P "dth a transparent oil will form an opaque emulsion. 

° P la P bttle or no part in regard to transparence to 

ik 1 ' ° r . k sin<1 black paper are opaque, while glass, which is 
%er > much heavier, is transparent. 

n l ? t , str f^ fbe.n th »t certain substances which are opaque to 

different 1 be transparent to the x-ray, which has quite a 

uincrent rate ol vibration. 

6ft8 
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Differences Between the-r-Ray and Ordinary Light. —Tht* x-ray 

differs in several ways from ordinary light in regard to its penetrating 
power. In the first place it is not influenced by molecular arrangement, 
but probably depends entirely upon the atomic composition of the sub¬ 
stance, and. generally the greater the specific gravity the more opaque 
the substance is to the x-ray. Books and aluminum and vulcanized 
hard rubber are very transparent. Glass is transparent, but less so if 
it contains lead. The human hand, water, and bisulpliate of carton are 
transparent. Copj>er, silver, lead, gold, and platinum are transparent 
if not in too thick plates; 0.2 mm. of platinum is transparent. Silver 
ami copper may lx* decidedly thicker; 1.5 mm. of lead is quite opaque. 
The salts of the different metals give very similar results, whether solid 
or in solution. 

Absorption of a-Rays by the Air.—Air absorbs about 1 per eent. of the 
x-ray per decimeter (4 inches). Eve and Day 1 find that rays from a very 
hard x-ray tube show an absorption of about 0.00025 for each centimeter 
of air, a medium tube 0.0004. and a very' soft tube from 0.001 to 0.0018. 
These figures were true at distances of from 4 to 40 meters. The rays 
reaching beyond the latter distauee showed a lessened rate of absorption. 

Tin opacity is not in direct relation with the density of the objects. 
If it were so, a sheet of aluminum 0 inches square and thick enough to be 
as opaque as a sheet of platinum 6 inches square ought to have the same 
weight. This is very far from being the case. In one series of experi¬ 
ments by Rontgen sheets of platinum, zinc, lead, and aluminum were 
rolled until they appeared to be of almost equal transparency. The 
following table gives the thickness in millimeters of the thicknesses 
relative to the platinum and density: 


Relative 

thickixsw. 


Density. 


Thicknew. 


21.5 

11-3 

7.1 

2.6 


0 .01S 

0.05 

0.10 

3.5 


Pt. 

Ph 

Zu 

Al. 


3 

6 

200 


In this experiment a sheet of aluminum would have to x* _ 1 - 

as thick as a sheet of platinum in order to have the same opau -'i 

as its density is about one-eighth that of platinum, the sheet of a UI ' 

_ .. • ___t. «f n annum equau> 



• Phil. Mar, 23. 1012, 6S3. 
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A'-niys arc not refracted by glass prisms or by water or earl>on bixuh 
phite. Powdered substances an* quite as transparent to the x-ray a« 
an* solid bodies of equal mass. The x-ray cannot Ik* concentrated by 
lenses. No appreciable regular reflection occurs. 

Hood's observations in regard to the reflection of x-rays 1 seemed to 
indicate that of the x-ray was reflected from a metallic surface 
which it strikes at an angle of 45 degrees. In the light of our present 
knowledge it seems pro! table that this small fraction of x-ray found in a 
region which it seemingly could only reach by reflection gets there cither 
by secondary radiation or by direct penetration through the interven¬ 
ing objects. 

Ordinary light, may be made up of a mixture of different colors but 
if separated by a prism each such colored beam of light is produced ’by a 
succession of uniform waves. 

The reflection and refraction of light are supposed to depend upon 
this property of regularity of vibration which is lacking in x-ravs to a 
very great extent. A stone dropped into water starts a wave or eleva¬ 
tion of the surface of the water which forms a circle of constantly increas¬ 
ing size, and if this were only followed by other waves when other pebbles 
of various sizes were thrown into the water with different speeds the 
resulting waves would lx* analogous to those of the x-ray. Each wave 
of the x-ray requires a separate and distinct impulse and mav liave a 
different velocity from the one preceding or following it. 

Another reason why x-rays are not ordinarily reflected is that the 
vibrations are so much smaller than those of light that an ordinary mir- 
ror is as coarse to them as the surface of this paper is to ordinary light 
which it partly transmits, partly absorbs, and partly diffuses. Diffusion 
m the case of the x-ray is by secondary rays. It has recently been ob¬ 
served that the x-ray Is reflected to some extent from the cleavage planes 
of certain crystals. 

The intensity of the illumination of the fluoroscopic screen varies 

! m c ^ " l * 1 1 square of the distance. The x-ray is not deflected even 
by a very strong magnet. 

Sir George Stokes Theory of the Nature of the x-Ray—The ravs 
HI t,u f ™. a succession of independent pulsations in the luminiferous 
u r s mg from the points of impact of the cathode particles upon 
Thosc are not continuous vibrations like those of 
^ if. 'ft it, thev are isolated ami extremely short. They are trans- 
o- , u m!, 0 "' ° an< l have the same velocity. According to 

• P I uar^on these pulsations arc electromagnetic waves. 

■ rpuscular Theory of die ;r-Ray.—It is believed by Bragg, Porter, 

‘ ?• the x-ray consists of material particles traveling at a 

- I i^.., ra - s Poed. Most observers, however, believe that it con- 
■ ih ;° U >r ‘ ltl ? ns luminiferous ether. It is interesting to note 

i; a COnnCH Ion ordinary light is deviated by gravitation. The 
K > rom a -t.ir passing near the sun deviates about 0.S second. 

PROPERTIES OF THE RONTGEN RAY 

. ** P r °d uc o s j 111 image upon a photographic plate in a container opaque 

a {* r ' W an, \ produces effects upon li\ing animal tissues. It 
,‘ l - ;♦* “' tor through winch it passes to become a conductor of clcc- 

c >,uml in this way discharges a positively or negatively charged body. 

• Scirnrr. Much 27 , 1S96. 
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charge. one is secondarily produced in bodies exposed ,o it Thfe i* due 
to thi' ionixation of the air, a> explained later. The x-rav Is not subject 
to ordinary refraction or reflection. * suojcci 

Polarization of x-Rays.-C. G. Bark la has shown that primary x-ravs 
a? d heterogenous secondary x-rays are partially polari/SI for certain 
directions of propagation. 

Some of the x-rays from the anticathode of an ordinary x-rav tube 
are proved to be polarized by an experiment which shows that the 
secondary rays arising from the impact of the primary ravs are of a 
different quantity and quality, according to whether they lie in the 
plane of the cathode stream or at a right angle to it. The entirely 
polarized rays from an ordinary x-ray tube have the property of gener¬ 
ating especially rapid cathode rays. The non-polarized part differs 
only' in degree about this. An aluminum screen increases the polariza¬ 
tion slightly. 

.•Vs far as our present knowledge goes the x-ray travels in perfectly 
straight lines, but on striking any solid substance a portion of the ray’s 
is absorbed, another portion goes straight through, and a third por¬ 
tion, or perhaps an effect of the other two, causes a diffusion of x-rays and 
cathode rays in every direetion, so that everything in the x-ray room is 
affected by* it. The only way to prevent a photographic plate in the 
x-ray room from being fogged, for instance, is to keep it in a ck*sed box 
of thick metal. The x-ray consists of many different wave-lengths and 
these have different degrees of penetration. Different substances 
present more or less resistance to the passage of the x-ray and this ab¬ 
sorption is very’ closely related to the atomic weight of the substance. 
The greater the atomic weight the greater the resistance to the passage 
of the x-ray, and this is true regardless of the transparency or opacity’ 
of the substance as regards ordinary’ light. W ood is very transparent 
to the x-ray, and so is aluminum, while glass is much less transparent 
and is more or less opaque in any thickness greater than i inch. The 
same difference in the amount of absorption is shown by the different 
tissues of the body. The lungs are almost perfectly transparent, and t he 
superficial fascia with its layer of fat, the muscles and solid organs, the 
Ixjnes and the teeth absorb the x-ray to a greater degree in the order 
given. The different degrees of absorption cause the x-ray which has 
passed through any part of the body to produce a visible image upon a 
fluorescent screen or a photographic plate. We shall see further on 
that an x-rav picture is a chart of densities of the different tissues trav¬ 
ersed, and that next to safety the desiderata in radiography and 
fluoroscopy are great intensity of radiance and a quality of x-ray. w men 
shows the greatest difference in the degree of absorption in passing 

through different tissues. . .... . , 

Very soft x-rays arc produced by an x-ray tube which is so constructed 
as to be excited bv a potential of only 900 volts. W . Seitz finds tha 
different gases absorb those rays in different proportions, but not tn any 
direct proportion to their atomic weight. For instance, for rays pn*- 
duced by 1-100 volts oxygen is very’ opaque and vapor of sulphur very’ 
transparent. 

• Pbys Zed.. 13. 1912, 470. 
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The secondary rays a rising when the x-ray strikes any solid ohjert. or 
even when it passo through the air, show evidences of being (Kilarizame. 
Haga' finds that under appropriate conditions the secondary rays arc- 
five times as strong in one plane as in another at right angles t<> it. This 
tends to the conclusion that the x-ray is due to transverse vibration- in 
the luminiferous ether. 

Characteristic Homogeneous Rontgen Rays—These form part of 
the x-radiation from the anticathode of a Crookes’ tube and have a 
uniform wave-length which is dependent ujxm the specific gravity of 
the anti-cathode. The heavier metals produce the more penetrating 
characteristic Rontgen rays. 

Influence of Material of Anticathode Upon Character of Rontgen 
Rays. The lower the specific gravity, the more absorbable are the 
characteristic homogeneous x-rays. There art- always heterogeneous 
x-rays in addition which are not affected by the nature of the anticathode 
except as to quantity, being less abundant with a low specific gravitv 

Secondary ./-Rays and Homogeneous x-Rays.—A metal impinged 
ujion by x-rays gives out several kinds of x-rays: Two kinds of x -rav* 
one heterogeneous of the same wave-lengths as the primary x-ra\< and 
one homogeneous, characteristic of the metal impinged upon and only 

excited by primary x-rays of more rapid vibrations: also there are 
cathode particles. 

They do not continue to be emitted for even 3 second after the 
exposure ceases. 

The characteristic homogeneous secondarv x-nivs are more abun¬ 
dantly generated by impact upon substances of high atomic weight and 
are independent of whether it is a pure clement or a comixmnd. 

•I. t.. (. hapnian- has shown that the same characteristic homogeneous 
secondary x-rays are produced when the substance is in gaseous form. 

The impact of homogeneous x-rays produces homogeneous and hetero¬ 
geneous secondary x-rays, and also secondary cathodic corpuscular ravs. 

\\ hen x-rays are sufficiently hard to produce a secondary’ homogeneous 
characteristic radiation in one of the elements present in a gas, there is 
always an increase in the emission of secondary corpuscular rays in the 
absorbent power of the gas for the rays in question and in the ionization 
of t he gas produced by them, 3 It is uncertain whether the major part 
of the ionization of a gas is produced by the x-rays themselves or by the 
secondary corpuscular rays. Barkla and Simons, 4 conclude from their 
experiments that it is chiefly due to the x-rays. 

Production of Characteristic x-Rays. -The cathode (C) is plane. "Hie 
cathode rays are about parallel and pass through a perforation in the 
anode into a space Z, where they are deviated to different extents by a 
magnetic field. Z is a brass cylinder around which turns of insulated 
Copper wire carry a current in one fixed direction, producing the mag¬ 
netic field indicated by M-N. The voltage is varied until the cathode 
rays, which wall excite its characteristic rays, reach V. an anticathode of 
the material to be tested. Through the window (W) of aluminum pass 
practically exclusively the characteristic x-rays. He finds the voltages 
required are for: 

‘ Proceedings of Academy of Sciences, Amsterdam, August, 1906. 

* Phil. Magazine, 21, 1911, p. 440. 

* Barkln, bo Radium, 7, 1910, 115; S. 1911, 2S. and 9, 1912, 61. 

♦Phil. Magazine, 23, 1912. 317. 

*R. \N aldington, Cambridge University, Le Radium, 8, 1911, p. 2S6. 
















Aluminum 

Iron. 

Copper -.. 


2,000 volu. 
0,200 " . 
10,000 “ . 


rcpn’jvnting velocities of the cathode particles 2.8 x 10“ cm. per second for 
aluminum, o.70 x 10* for iron, and 6.18 x 10* for eopjHT. 

Characteristic Absorption of Heterogeneous j'-Rays by Different 
Materials.—Charles A. Sadler and A. .1. Steven 1 show that with an 
aluminum anticathode, a window of aluminum, 0.00367 cm. thick, arrests 
the characteristic homogeneous x-rays while transmitting the hetero¬ 
geneous x-rays which may prove to have a certain jjenetrntion. Now, 
increasing the thickness of the aluminum window, they find that the 
emergent heterogeneous rays have become softer, not more penetrating 
L>y the increased thickness of the aluminum. Using screens of different 



materials they find that heterogeneous rays which have passed through 
iron have become more absorbable or softer for aluminum than the 
heterogeneous rays from the same tube without the interposition of the 
iron screen. 

The theory is that substances absorb especially the x-rays, which 
would form their characteristic homogeneous radiation if they were used 
as anticathodes. 

The characteristic x-rays from iron are highly penetrating to alumi¬ 
num. and if these are especially absorbed the average penetration to 
aluminum is reduced. An aluminum screen first increases the pene¬ 
tration to an iron screen beyond. 

This does not mean that more x-ray gets through the iron screen 
tlian if the aluminum screen were not there also. It means that a greater 
percentage of rays which reach the iron screen get through it. 

Other Ways of Photographing Without Light.— Ekctrapholography. 
—An ordinary photographic plate wrapped in black paper is laid upon a 
small sh«>et of metal about the same size. The hitter is connected with 
the negative pole of a small spark coil (1 inch). The film side is upper¬ 
most and a coin is laid on top of the envelope. Over the coin another 
sheet of metal is laid which Is connected to the positive terminal- A 
single spark is passed across the spark-gap. Upon developing the plate 

‘ Phil. MaRuxiuc, 21, 1911, 659. 
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a perfect imago of the coin will l*e obtained. Around the fmriphery of 
the coin a ring or Ixirdcr of minute sparks will In* soon. 

Bi-clcctrogrnphs. A coin is placet 1 between two <lrv plates with the 
same result, the best results being obtained when the plates are ban* in 
a dark room. 

Magoeiographs .—The plate is wrapped in light proof paper with the 
coin on top, laid directly on the film side of the plate. A piece of card¬ 
board Is laid upon the pole terminals of a powerful horseshoe or electro¬ 
magnet; the plate faring the magnet is laid upon it. The armature 
is then gently presented to the glass side of the plate and allows! to 
remain as attracted by the magnet for a few minutes—five to ten. 
The plate is developed and the negative obtained will show a shadow of 
the coin. The result is due to magnetism, not to x-ray. 

Thermographs. —The plate is placed in water for a very short time- 
the coin is then laid upon it and pressed somewhat. The coin is to have 
a different temperature, either hotter or colder than the film. Copper 
coins should be used, as silver will not give the effect. The developer Is 
then poured into a tray with the coin still in jjosition. The coin is then 
removed and the development is continued. After ten or sixteen min¬ 
utes’ development or even half an hour, we find an image of the coin 
there. 

Ionization.—The x-ray ionizes a gas through which it passes, and 
therefore causes insulated positively or negatively charged bodies to 
lose their electric charge. Air through which the x-rav has passed 
remains ionized for some time, and if aspirated through a tube this 
ionized air will discharge an electrified body which has itself never been 
exposed to the x-ray. A plug of cotton wool or several layers of very 
fine wire screen will remove the ionization from air passed through it. 
Tossing about a large object, whether electrified or not. in ionized air 
quickly deprives the air of this property. It is gradually lost under any 
circumstances. 

X-rays ionize di-electric liquids as well as gases. 

A pencil of homogeneous x-rays from copper or silver passes through 
a window of aluminum into the interior of a cylindric condenser, which 
metal gives out hardly any secondary' rays under the influence of rays 
characteristic of copper or silver. 

U • Bragg 1 has made certain observations upon the ,?-rays, or sec¬ 
ondary' cathode particles excited by’ the impact of x-rays upon solid 
substances, and has found that the ionization of the surrounding gas is 
no more than would lx* accounted for by' these secondary cathode ray's. 
He considers it doubtful whether the x-ray itself ionizes gases directly. 

.'Nma// ions an* such as are produced by the passage of the x-ray* or 
of the Becquerel rays tlirough the air. They move through a distance of 
about 1 cm. Large ions, discovered bv Langcvin, are 50 times more num¬ 
erous in the normal atmosphere, but their mobility isaliour 2000 times less. 

,.. n electrically charged body with a solid non-conductor like paraffin. 

" . , Ls ,ntns P ar ‘* nt to the x-ray, interposed, loses its charge when e.\- 
pn>e«i to the ray, but this does not take place if then* is a complete outer 
metallic envelope connected with the earth. The discharging effect Ls 
due to contact with ionized air. 

The x-ray cannot be concentrated by' lenses. An x-rav picture is 
purely a permanent shadow, hence the name skiagraph. 

' Phyw. ZdUchr., 12, ion, 11S4. 
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THE PRODUCTION OF THE X-RAY 

A glass bulb has two wires entering and fund into it and is ex¬ 
hausted to the proper degree of vacuum, about atmosphere, 

and the wires an- made the positive and negative terminals of an elec¬ 
tric circuit. When a current of very high potential is passed through 
such a tube a stream of molecules is repelled from every part of the sur¬ 
face of the cathode or negative terminal, and normally, i. e., perpendic¬ 



ularly, to this surface. This cathode stream on striking any solid sub¬ 
stance, like the glass wall of the tube, gives rise to the form of motion 
called the x-ray. The greatest, improvement in the construction of 
x-ray tubes since the original discovery was in giving the cathode a 
concave surface and focusing the cathode stream upon a platinum 
disk called the target or anticathode. This causes the x-ray to radiate 
from a very small point anti permits of much heavier currents being used 


V** 



than was possible when the cathode stream was directed against the more 
easily fused glass wall of the tube. There has consequently been a won¬ 
derful gain in intensity anti clearness of definition. 

Directions for Successfully Operating an -r-Ray Tube Excited 
by Either a Static Machine or an .r-Ray Coil.—Before proceeding to 
describe the methods of using x-ray tubes, it is first essential that the 
operator should know the names of the different parts of a tube. Fig. 
425 illustrates the most simple form of x-ray tube used at the present 


























time. T represents tho target. or nnticathode, wluch may be of an, 
shape, but which will almost always bo placed m*ur tin* center of tin- 
bulb, and at an angle of 45 degm* to tho long axis »»f tho tube. A j a 
the external connection of the aoticathodc; li is the external Conner- 
tion of the aluminum cup or cathode. I he aluminum cup and the 
target arc common to all ordinary x-ray tubes, and are practically 
always placed in the above-described positions. 



Fig. 427.—X-ray tube with accessory' anode behind the anlicathode. 


The next most common typo of tube is shown by Fig. 42b. As vou 
will notice, the target and aluminum cup are in the same relative posi¬ 
tions as in Fig. 425. There is, however, an additional connection (C), 
ha\ ing a flat aluminum disk inside of the main bulb. Sometimes it is 
a flat disk as shown, and again, it is simplv a straight aluminum rod 
which may be sharp-pointed. In a recent Greene and Bauer tube the 
a< < essory anode consists of a sheet-iron cylinder which is supposed to 
trap certain deleterious gases, but in the'author’s hands this has not 



snown any particular difference. Instead of placing this disk in the 
K-t" ,nR «- >?■ it may lx- Placed J shown in Fig. 427. the 
gg.'JT*. *!"* ym».that .he Bat ,lisk is placed back of .he large. 

S S2t'tJr* , a*.a“ '■**■ « any invent.- .Uaetoige, 

rewistf ti !*♦ I U ^ e ’ dlustratwl by Fig. 42S, is one in which the 
itnlladiuni r r V • ** " T'i •** rCKU,iltc< l- F* represents a short piece of 
U dpT., pr P nn M which is sealed into the x-ray tube and 

has the outer end soldered. When the palladium or platinum tubing 
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is heated to a bright red, it allows gas to pass through it into the .r-rav 
tube, ami in this manner renders the inside of the bulb a letter con¬ 
ductor than before heating. The particular caution in using this style 
of regulator is to pay attention to the color of the metal. Do not bring it 
to a white heat and do not apply the heat too close to the glass. If the 
metal is overheated, the tube becomes what is known as a leaker, and 
can only be remedied by putting in a new regulator. If the heat is ap¬ 
plied too close to the glass it is*very liable to crack it. 



Fig. 429.—Self-regulating tube. 


Fig. 429 illustrates a self-regulating tube. When a spark passes 
between the brass pointer P (patented by Queen and Company) ami the 
negative connection B it causes a gas to be liberated from the mica disks, 
and in this manner lowers the resistance of the tube. If a connection 
from the positive pole of the apparatus is made to the terminal D. it 
causes the fine metal wire which is wound around a small glass rod to 



absorb whatever free gas may lx* in the bulb, and in this manner in¬ 
creases the resistance of the tube. # . 

Fig. 430 illustrates another type of self-regulating tube. * ‘ l }' 
acts in the same manner as the one above described, excepting that it 
does not have any device for increasing the resistance of the tube. 

A great many tubes are being put on the market, and very often 
the dealer neglects to send directions with the tube, but if you will 
always remember to connect the target with the positive pole of jour 
























apparatus, and the aluminum cup with the motive pole your ap- 
paratus, you arc certain to have it connected properly, and whatever 
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Fir. 431.—Chart of an x-ray tube: 1, Antirathode or anode surface; 2, cathode 
surface; 3, anode or accessory anode surface; 4, sealing-in point and cap of anti¬ 
cathode; 5, sealing-in point and cap of cathode; 6, wealing-in point and cap of anode; 
7, hemisphere of x-ray; 8, heightening device on regulator or auxiliary antirathode; 
9. lowering device on regulator or auxiliary cathode; 10, movable swivel on regulator; 
11, wall between universal regulating device; 12. connection between main bulb to 
regulating device; 13, glass rod back of anticathode; 14, gluss rod back of cathode; 
15, wire between anticathode and anode; 16, exhaust tip. 

other connections may be on the tube are for regulating its resistance in 
some manner. 

Fig. 431 depicts the different parts of a Friedlander or a Midler, No. 
13, heavy target x-ray tube. 



Th«- first thing to know alxmt a tube is to have a clear understanding 
as to what is meant by a soft or low tul>e, a medium and a high or hard 
tube, and in connection with this l'ig, 432 shows an x-ray tube cou- 
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nocted directly to the sliding rods of a static machine or the secondary 
terminals <>f :u« x-rav coil. Assume that it is connected with the ter¬ 
minals of a static machine whose discharging rods l and* 2 are in con¬ 
tact. then upon slowly separating them a spark will appear which ceases 
when they are separated K inch, and tho tube lights up. This would be 
termed a soft or low tube, having a parallel spark-gap of 1 inch. Hv 
the parallel spark-gap is meant that having a tube connected as per 
illustration, and 1 and 2 in contact, then the distance which it is neces¬ 
sary to separate them to stop the spark from passing l>etween them is 
known as the parallel spark-gap. A parallel spark from \ inch to U 
inches on the static machine would mean a medium tube; from H to 
24 inches, a high tube, and a tube should not be used having a parallel 
spark-gap of more than 1 inches on the static machine. On a coil a 
parallel spark-gap of 3 inches gives about the same ray as the 4-inch 
parallel spark-gap on the static machine. A 5-inch parallel spark-gap 
about the same as the 14-ineh on the static machine, and an 8-inch 



parallel spark-gap on the coil the same as the 3-inch on the static. A tube 
that has a parallel spark-gap of 0 inches, should have the adjustor so 
that it just stops the spark from appearing between the terminals of the 
coil. When a tube has a parallel spark-gap of less than 1 inch on a 
static machine, then by means of what is known as spark-gap or light- 
regulator, as shown in Fig. 405. a very much better rav can be obtained 
from the tube by separating 3 and 4, so that a spark appears between 
them- If the tube is very low, having a parallel spark-gap about i 
inch, then it may lx* necessary to separate 3 and 4 on each side from 1 
to 2. inches. When this is the ease, a multiple spark-gap, as shown 
in Fig. 406, gives a more steady ray. This is due to the fact that the 
row of brass balls keeps the spark in line, and it does not tend to tlv 
off, as when a single spark-gap of the same total length and resistance 
is used. The action of the spark-gap in connection with the static 
machine is to allow’ it to generate more current. A static machine 
on short circuit or a very low resistance, such as is the case when un 
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x-ray tube having a parallel spark-gap of i inch is used, will generate 
a comparatively small amount, of current, whereas, when a resistance 
is introduced into the circuit, it generates more current, and, in fact, 
the more resistance introduced in the circuit the more current the ma¬ 
chine will generate up to its capacity. Aside from the short parallel 
spark-gap, another indication that a tube is low or soft is the appear¬ 



ance of a blue stream between the target and the aluminum cup (Fig. 
435). The majority of the x-rays are generated on the target at the 
point at which this blue stream strikes, and this blue stream is called 
the cathode stream.. Prof. S. P. Thompson has demonstrated the fact 
that the x-rays are given off in equal numbers in all directions from the 
anterior surface of the target, and not a maximum number at right angles 
to the center of the target. Caution: When a tube is to be used do not 



Sr! e 4 u th ° 8ec 1 < l n , dary , torminals of the apparatus more than 1 inch 
l< ‘ P a . ra e * s P» r h-gap of the tube; and if it is used on a static 
tiu. L C 'i a , nt ias , a spark-gap of more than 3 inches, then use 

I . 11 or P lst sufficiently to obtain a 3-inch parallel spark-gap. 

l ‘ ‘ ' r>1 ? cnl1 JUI or tj-inch parallel spark-gap at the most. The 

r 4 parallel spark the less will be the penetrating quality of the 
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W ,u>n tube °f the typo shown in Fig. 435 is connected ns follows: 

(’ to the positive terminal, li to the negative terminal, then if this 
is a medium tube, these connections will give the least parallel spark- 
gap of this particular tube. If the positive connection is made on the 
terminal .1, the parallel spark-gap of the tube will be somewhat higher 
ami if C ami .1 art* connected and then connected to the positive ter¬ 
minal. this will give the highest parallel spark-gap of this particular 
tilin', and it does not make any difference whether the positive connec¬ 
tion is then at tached to C or .1. This difference applies to tubes which 
when connected as last described, have a parallel spark-gap of 1 inch 
or less on a static machine ami 5 inches or less on an x-ray coil. 

The Piffard safety x-rav tube (Fig. 436) was designed for the pur¬ 
pose of doing away with the enclosing shields which have been made 
for x-ray tubes. This tube, which consists of two 4-inch lead glass 
bulbs (two bulbs being used, as it was found impracticable to obtain 
a large bulb of the same opacity as the smaller bulbs), was made 
this way in order to obtain a comparatively large space inside the 
tube, so that its degree of vacuum would not change too quickly. 
It has in front of the target a small extension, into which is fused a 



window of soda glass, which transmits the x-ray. There arc two lead 
glass extensions made to fit on this projection, so that the rays can be 
directed .to any part of the body and into any cavity. This tube 
was intended primarily for the treatment of skin lesions with the x-ray, 
but it can also he used for light fluoroscopic work and radiography. 

When used with a static machine, the terminal A is connected 
to the positive pole of the machine. Terminal B to the negative. 
The pointer is placed about 1A inches away from the connection tf. 
Under no circumstance should it be placed more than 2 inches aw.i\ 
from B. The sliding rods 1 anti 2 are separated so that the spark 
just disappears. Under no circumstance should they be separated 
more than 3 inches, and under no circumstance should the pointer 
be brought nearer than 1 inch to the terminal B. In using this tube 
for treatment purposes the exposure is usually much shorter than when 
the usual tube Ls used, owing to the small diameter of the bulb, anu 
consequently, the part treated being closer to the target. 

When used on an x-ray coil, flic connections and applications above 
described apply, with the exception that the terminals on the col 1 an 
be separated 4 or 5 inches, never more than that. 1 he current to 
excite this tube should not be very strong. If an electrolytic inter- 















ropier is used, :i current of 4 or 5 amperes is nil sufficient; if n mercury 
jet interrupter is used, n current of 2 amperes will tie sufficient. The 
point to bo specially careful about is bringing the pointer too close to 
the negative terminal, as if this is done it is possible to release so much 
gas that it will be necessary to have the tube re-exhausted. This, 
however, cannot occur if the pointer is at least 1 inch away from B, 
and if the current strengths above indicated arc not exceeded. 

Regulation of .r-Ray Tubes for Radiotherapy.—In using the 
x-ray for therapeutic purposes the most important jioint to pay at¬ 
tention to is to so adjust your tube that the maximum number of rays 
generated will be absorbed in the tissue under treatment. 

At the present time no standard has been universally adopted 
for the measurement of the x-ray, and until such is the ease there will 
be a great difference in the results obtained by different operators. 
In a general way. a ray that when the hand is held in front of the 
fluoroscope shows the outline of the hand distinctly, but not the bones 
would be the proper one for the treatment of all superficial skin lesions’. 
For the treatment of a small or beginning epithelioma a ray that would 


c 



show the bones of the hand black, but very distinctly, would be the 
best, and for internal lesions, one which would show the bones very 
faintly, owing to their great penetration, but the screen lighting up very 
brilliantly. The use of the hand as a test-object was formerly a com¬ 
mon, though an exceedingly dangerous, custom. It is responsible for 
the deaths of many x-ray operators from cancer. A safe substitute is 
a preserved and mounted hand; but the Beuoist radiochromometer 
affords a better means of measuring the quality of the x-ray. An x-ray 
filter may be used to arrest the less jienetrating rays. Not a single 
treatment should lie given until the operator has learned the erythema 
dose, or the time and distance which will produce an inflammation of 
the skin with his apparatus anti strength of current. There are several 
different ways of measuring this, including the author’s own. Some 
diseases are most favorably influenced by fractional doses of 1 H. (5 
HoLzknecht units produce a mild and 7 a severe dermatitis, and much 
more than 7 II. cause ulceration if applied at one time) or less two or 
three times a week. Other cases, notably of epithelioma, are best 
treated by massive doses of 7 H. or more, either at one session or divided 
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mg success, uimli will doubtless increase with the adoption of exact 
metluKls of dosage. \\ hen a tube is used with a coil, if l millianW 
meter and a val\e are used and the parallel spark-gap of the tube 
noted, one can form some idea of the particular rav used. However 
this does not tell the tale exactly, owing to the number of interruption 



in the primary and the construction of the x-ray coil itself: still, it is a 
great help and is practically the best guide for the individual operator 
himself, for if he notes, in addition to the above facts, the number of 
amperes in the primary and the position of the rheostat, he can then 
duplicate his result on the following day. When using a tube or a coil, 
one of the greatest sources of trouble is the inverse current, which not 
only sets up a great number of wild x-rays, but also apparently shortens 
the life of the x-ray tube itself. This bad feature, however, can now 
be eliminated by means of the Yillard valve. This has been improved 
on and made self-regulating. 

Fig. 437 illustrates an x-ray tulie having considerable inverse cur¬ 
rent. This is shown in the first place by the green ring, and in the 
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Fig. 439.—Oscilloscope. 


second by a more intense green at W. While this tube would light up 
a fluoroscopc very well, yet for taking a picture it would not be a very 
good tube, owing to the fact of the cathode stream from the inverse 
current striking the glass at W and causing wild x-rays to be generated 
at this point. These rays interfere with the clearness of the picture. 
Inverse current is most pronounced with very high-resistance tubes 
when excited by an x-ray coil. This, however, is done away with 
by the use of the improved Yillard valve (Fig. 438). The inverse cur¬ 
rent can also l>e demonstrated by a little instrument known as the 
oscilloscope (Fig. 431b. When placed in circuit with a source of high- 





















tension current, if the current is one direction only, then it show* a 
broad violet band on the end which is negative (Fig. 440). If connected 
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Fig. 440.— OiM-Slliwicopc ^th unidirectional rurrerrt. 
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Fig. 441.—Oscilloscope showing current with equal alternations. 
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Fig. 442.—Oscilloscope showing un alternating current stronger in otic direction than in 

the oilier. 

with an oscillating current of high tension, it shows a violet band of 
equal width on both sides (Fig. 441). If connected with an alternating 



y ut- 443. .V-ray tube connected in circuit with oscilloscope and Yillani tube. 


current of high tension, but the alternations living stronger one way 
' * !lD other, then it shows a broad band on one end and a smaller 
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uh., h (as. he oscilloscope will have the appearance ns shown in Fi K . 

When a tube has been punctured or broken, so as to admit a con- 
suh r.i >le amount of air at atmospheric pressure, this fact is indicated 
h> a spark passing from the aluminum cup to the target. If, however 
the regulating device has been used with too strong a cum-nt o7fS 
Uk .long a time, then the tube shows a violet color throughout the entire 
bull*, and this is also the appearance when a tube has Income a leaker 
In both these conditions the only thing to do is to send the tube to the 
maker and have it ro-oximusted. If it is an expensive tube it will very 
likely give better satisfaction if you send the electrodes to the maker 
and have a new tube made, using the old electrodes. 

I ig. 443 illustrates the way to connect an x-rav tube in circuit with 
an oscilloscope and a vontril tube. 

Care of the Fluoroscope.—A fluoroseope (Fig. 444) requires, in the 
first place, to be kept in a moderately cool place. Tt should also 
have a cover made to go over the eye-piece, so that when not in use 




Fig. -144.—Cryptodcopc or box fluoroscope. 

no dust or dirt can fall on the screen, as the screen is made of one of 
the most sensitive salts and a very little dust will cause it to decom¬ 
pose, thus losing its fluorescent property. A sheet of lead glass over 
the screen protects this and also the observer’s eyes. After a \ar> ing 
length of time the screen begins to deteriorate at the edge. ,s> 
deterioration is indicated by a change of color. When the screen is new 
and in good condition it will have an apple-green color; as it 
teriorate, the edge will begin to turn color, and this will extem * . 
over the entire screen, it being an orange brown. ™ lli V - 
gradual, and as it occure the fluorescence of the screen dun inuhe^. 
however, it docs not cease entirely, so that it f^uen > PI 

a physician finds that he is not able to sec a> wel w i matter with 
as formerly, and he will imagine that there is something the 
the tube or the machine. He most often concludes that the wui^u 
is with the tube, and will order a new tube, but h< 1 ~ j t w ; t ^ 

result, owing to the fact that the trouble lies with tl" " al h ‘ , 
tin- apparatus. A hand-guard of ainc protects the operoto® ^ • 

Fluoroscopy.—In the first place, remember that thi r 

invisible and that the green fluorescence of the u H ■. to fluoresce 
rays and x-rays which strike against the glass, causing it to Huoresct. 
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a tube made of load glass instead of fluorescing green, fluoresce* blue. 
Tin* platinobarmni cyanid crystals when struck by the x-ray fluoresce, 
and it is this effect that we see and not the x-ray itself. The more 
penetrating the rays are. the more brilliant will usually be the screen. 
When the hand is held on one side of the semen then the x-rays not as 
follows: Part of them strike the screen directly. This causes the 
sens'll to fluoresce at. its maximum. The rays that are in line with the 
sott parts of the hand, part of them are ahsorlx'd and part- pass through 
and strike the screen, so that the screen directly under the soft parts 
does not fluoresce as brightly as where there has been no absorption of 
the rays; consequently, this portion of the screen appears somewhat 
darker. The rays that are in line with the bones are practicallv all 
absorbed, assuming that we have a very soft tube, and consequently 
the screen directly under the bones does not fluoresce at all. so that 
it appears black. * 

From (his description you will appreciate the fact that using the 
scr»*en amounts practically to transillumination; consequently, in order 



t *g. 44.’>.—The Johnston fluorosoo|>c. The operator stands at one eide instead of in a 

direct-lino with the raj’s. 

to do the best fluoroscopic work it is absolutely necessary to have a practi¬ 
cally dark room, and to be in the room for at least five minutes before 
attempting to use the fluoroscope. The tube should be one in which the 
penetration of the rays can bo varied. In order to obtain the best detail, 
rays of the least penetration that will be sufficient to go through the part 
to be examined will give the greatest amount of contrast. A .'^-candle- 
power rubv lamp in a large room or a 16-candle-power ruby lamp in a 
very small room will give ample light to work in an otherwise perfectly 
dark room and interferes very little with the use of the fluoroscopic 
screen. For the most exact work, however, the rooms should be en¬ 
tirely dark when an uncovered screen is used, or if this is impracticable, 
the usual box fluoroscope must be used. In any case daylight should 
be excluded. 

Cathode Rays.—The cathode stream has certain properties which 
ii is necessary to explain in connection with those of the x-ray. Every¬ 
thing points to the conclusion tliat it is a stream of material particles 
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‘ —?■«*, ™, to only ,ho 

partly ujk.ii its size and partly upon the « "! ?*P cndin K 

prllcd. Many of the cathode . V K . wh,ch " “ '•««- 

molon.le* which ernst .heir morion .evanWhe nnd 

Nunc of the particles forming the eatlaxle r -,v , , ,, , 

.,„d o,rr> <ho same amount of negative electricity aa 

an electrolytic liquid (i5S5o|eoSob electrostatic units, or « 

coulombs), and their size is about -> or 1 that 
\ , , . .woo or »joo that of a hydrogen atom. 

Other cathode particles are probably aggregations of electrons ami 
others molecules or aggregations of molecules. The particles “n 
perpendicularly from every point 6n the surface of the cathode and 
proceed in straight lines until they strike some solid substance They 
art* deflected toward a horseshoe magnet and exercise a eertain amount 
of mutual repulsion. Consequently in an x-ray tube the focus point 
upon the anticathode is much further from the cathode than would 
be the case if the cathode rays starting perpendicularly to its sur¬ 
face proceeded in perfectly straight lines and therefore met at its cen¬ 
ter of curvature. The impact of the cathode stream produces mo¬ 
tion. ami will turn a pinwhecl placed inside the vacuum tube. It 
produces sufficient heat to melt the platinum disk in an i-rav tube. 
It produces fluorescence of the glass wall of the tube and of many other 
substances; some of the phosphorescent colors produced are: with 
sulphate of copper, a faint green; with sulphate of copper containing 
a trace of sulphate of manganese, a bright green; none with sulphate 
of strontium; with sulphate of strontium containing a trace of sulphate 
of manganese, a bright red; with barium sulphate, a faint dark violet; 
with barium sulphate containing a trace of sulphate of manganese, 
a dark blue; with magnesium sulphate, a red; with magnesium sul¬ 
phate and a trace of sulphate of manganese, an intense dark red; with 
sulphate of zinc, a bluish color; with sodium sulphate containing i 
of 1 percent, of sulphate of manganese, an intense brownish yellow; 
with cadmium sulphate, a yellow; with fluorid of calcium, a faint blue; 
with fluorid of calcium with a trace of hydnd of manganese, an intense 
blue. The most striking effects, as may be seen above, are on pond 
solutions.” These are formed by two salts, one greatly in excess of the 
other, precipitated simultaneously from a watery solution. “■ 
eathode ravs produce upon the glass wall of the tube shadows •* n > 
solid bodv which may intercept their path through the vacuum. ine> 
render any gas through which they pass a conductor o e ec * 
They carry a charge of negative electricity anu any ~ . , 

which they strike gives out. generally’ diffused, not alone perj , ’ 

cathode rays, and also x-rays. Cathode rays do not ‘'merge ' luini ^ uin 
vacuum tul>e in any appreciable amount unless a thin sh _ H i um inum 
is hermetically sealed into an opening in the i acCt i a t the 

is transparent to these ravs and acts as a sort of wint 1 

spot where the cathode rays impinge. thought them to be. 

Here's discovery that the cathode rays, as. ®jj D j cce G f ura- 

wouhl penetrate gold-leaf, was made by cover g • ‘ f cxp0 scd 
mum glass with gold-leaf, leaving an unco\ « the ^be a „d opposite 
all round. Bringing this piece of glass noa • ■ | was uncovered 
the cathode pole, he found that the piece of gla^ «hich 
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became fluorescent and that it increased the vnruum still more within 
the tube, even the gins.*; back of the gold-leaf was rendered fluorescent. 
This apparently wns an effect of the x-ray, but at that time (1892) it 
was not recognized ns such. Lenard, a couple of years later, in his 
experiments with the rays that go by his name, found that phosphores¬ 
cence was sometimes caused even beyond substances like aluminum. 

If the aluminum is .00285 millimeter thick the rays pass through in 
sufficient amount to cause visible light, and produce phosphorescence. 
The most phosphorescent substance, according to Prof. .1. J. Thomson 
(now Sir Joseph Thomson), whose book on the “Transmission of Electric¬ 
ity through Gases” is a recognized source of information, is tissue-paper 
soaked in (rentadekylpamtolcketon. These cathode rays outside the 
tube are called Lenard rays. They spread out very diffusely and pro¬ 
duce shadows larger than should occur geometrically. Thev cause 
photographic effects, are arrested by quartz, but alum is transparent- 
to them. But some of these effects may Ik* due to the presence of the 
x-ray. Lenard rays discharge negatively or positively charged bodies, 
as do the x-rays. 

Cathode rays may be shown in an ordinary electric-light bulb by 
connecting one wire with a piece of tin-foil pasted on the outside of the 
bulb at a distance from the metal part of the bulb. The latter is con¬ 
nected with the other electric-light wire. This experiment and the 
other, of making the .same connections between the bulb and the wires 

from an x-ray coil, generally result in burning 
out the incandescent filament and spoiling the 
lamp. The vacuum in electric-light bulbs is 
too low to generate x-rays. 

Kanalstrahlen, or channel rays, were 
discovered by Goldstein in 1886, who found 
that with a perforated cathode (Fig. 446) 
certain rays occurred behind the cathode which 
did not seem to be deflected by a magnet, and 
whose only known property is that of being 
accompanied by luminosity. Thomson’s ex¬ 
planation of these is that they are jets of 
phosphorescent gas produced by a sort of ex¬ 
plosion at the cathode. 

Recent experiments by Wien and by J. J. 
Thomson 1 have shown that the kanalstrahlen of 
Goldstein are charged with positive electricity. 
They are deviated by a magnetic field or by an electrostatic field in the 
opposite direction from that followed by the cathode rays. But the 
magnetic field must be very much more powerful and the means of 
observation much more exact than in the latter ease. 

Channel rays may be studied by having an enlargement of the tube 
back of the cathode, containing a fluorescent screen. They carry a 
positive charge of electricity, and their deflection by a magnetic field is 
evidenced by the displacement of the fluorescent spot on the screen. 

Channel rays ionize gases through which they |«iss. 

Ionization by Cathode and by Channel Rays. J —The cathode rays in 
passing through an atom repel or attract the corpuscles which arc eon- 
1 lx* Radium, June, 1907. 

* Sir J. J. Tlionwon, Phil Mncniini-, 23, 1912, 449. 



Fi|[. 446.—KaimUtrablcn or 
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tained therein and communicate kinetic energy or motion to them. 
If this energy reaches a certain value, a corpuscle escapes from the mole- 
rule in such a way that there is a production of a free corpuscle and of a 
positively charged atom. 

A Wehnelt cathode is one covered with lime anti heated and has a 
hole in it. It affords channel rays in abundance, ami is suited to the 
production of very soft x-rays with a current of 1000 volts or less 

Positively Charged Particles in a Vacuum Tube.—As intimated 
in the last paragraph, it seems moderately certain at the present writing 
that then* are such things as positively charged particles in motion 
inside a Oisslcr tube which has a vacuum of about T0 \j 0 atmosphere 
or a Kontgeu tube which has a vacuum of about atmosphere. 

If this lx* really so. it does not necessarily interfere with our conception 
of the cathode stream, but it may to a certain extent cause us to revise 
our idea that the latter is practically the solo factor in the transmission 
of electricity through gases and that the current is unidirectional, from 
the cathode to the anode. 

The energy of the ac-rays is ^ that of the cathode rays which 
produce them (M. Wien). 

The energy^ of the x-ray is proportional to the energy of the cathode 
rays producing it. The energy* of a cathode particle is proportional to 
the fourth power of its velocity. 

Conversion of x-Rays into Heat.—The absorption of the x-ray- 
in passing through a sheet of metal causes a certain amount of energy 
to be converted into heat. Adams 1 has measured this amount of heat 
by* very delicate apparatus. 

Some of his results agree with observations made upon the x-ray 
by other workers with different methods. These are: the percentage 
of x-ray absorbed is independent of the intensity of the radiation; 
there is very little surface effect like that which reflects or disperses 
or absorbs ordinary light; a smaller proportion of the x-ray is absorbed 
by a second similar metallic sheet than by* the first one; but this does 
not hold good in the case of x-rays passing first through aluminum 
and then through silver; they are less penetrating for silver than nor¬ 
mally. 

An observation made by* Adams' thermometric method which differs 
from that supposed to be shown by other methods is that the amount 
and quality of radiance which passes through two sheets of different 
metals is the same no matter in what order they arc placed. Accord¬ 
ing to this observation the x-ray undergoes no change in quality in pass¬ 
ing through different metals. 

The original radiation consisting of rays of less penetrating power 
and rays of more penetrating power encounter a sheet of metal which 
stops a greater proportion usually of the less penetrating rays. The 
rays which pass to the second metallic sheet penetrate this in greater 
proportion, not because they are rays which have been rendered more 
penetrating by passage through the first metal, but because they 
are the original more penetrating rays from which the less penetrating 
rays have been separated by- the first sheet of metal. 

Assuming his observation abont the different metals to be correct, 
we should draw the following conclusions: 

1 Proc. Am. Philosoph. Sue., Dec. 29, ltKKL 
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While it is true that some metals, like silver, absorb different wave¬ 
lengths of the x-ray from other metals, like aluminum, there is no change 
in the x-ray, and the total portion arrested is the same no matter in 
which onler the metals are placed ami in which order the different 
wave-lengths are arrested. 

The present author has always felt that this was probably true, but, 
of course, to be theoretically modified by the consideration of secondary 
rays, usually of low penetration. 

A'-rays Within the Vacuum Tube.—Experiments by Battelli* 
showed that a photographic plate in a light-proof envelope was not 
affected when inside an x-ray tube in operation. This would indicate 
that with the tube employed the x-rays radiated chiefly if not alto¬ 
gether from the external surface of the glass tube. This experiment 
should be repeated by a number of observers because the result appears 
paradoxic. 

Measurement of Velocity of x-Ray.—E. Marx’s method 5 employs 
the same current to excite two vacuum tubes, one an ordinary x-rav 
tu!>e and the other a tube exhausted to an extremely high vacuum. 
The x-ray shines upon this second tube, and if the x-rays strike upon the 
cathode of this tube it excites secondary x-rays. The combined effect 
of the primary and secondary x-rays in the second tube is greatest when 
the impact of the exciting cathode particles and of the exciting x-rays 
from the other tube are synchronous. A series of experiments is made, 
varying the length of the conducting wire between the two tubes without 
altering the distance between the tubes themselves. The result shows 
that the velocity of the x-ray in the air is the same as that of electricity- 
in copper wire, about 180.000 miles a second. 

Discharge Rays (German Entladungs Strahlen).—An electric spark, 
even in the open air, gives origin to radiations which produce thermo- 
lumineseence ami also ionize gases They' have something like the pene¬ 
trating properties of the x-ray. Laird * finds that these rays originate 
chiefly from the vicinity of the cathode and that they’ do not deviate 
under the influence of a magnetic field. They resemble the x-ray in 
the fact that they are discontinuous vibrations, not a uniform succession 
of waves like those of light. 


FORMS OF ELECTRIC GENERATORS ADAPTED TO EXCITING AN X-RAY TUBE 

The Static Machine.—The simplest form of apparatus is a static 
machine, and any large and powerful one will produce quite a good 
x-radianec. The static machine produces, directly, currents of very high 
voltage and very very low amperage, rapidly' interrupted, all in the 
same direction, anil of very uniform intensity. All that is necessary 
wt ® connect 'he prime conductors of the static machine with the corre¬ 
sponding electrodes of the x-ray’ tube. Multiple spark-gaps should 
>< ready tor use upon each of the cords leading to the tube, and a very' 
u^e ul bit of apparatus is a pole-changer, by means of which the polarity 
o 1 e conducting cords may' be changed. The polaritv of the static 
ni.ichine i-annot be changed at will and the polarity of the x-rav tube 
t . n - ‘‘hanged at all. Sometimes it is inronvenient to place the 
,** m f, ut ‘h a P9 M,t,on that a coni ran pass diroetlv from its negative 
pole to the negative pole of the static machine and in such a case the 

! Nuwo C'imento, April IS, IS9G. 
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connection is made inturectly by means of the pole-changer. To do 
satisfactory work a static machine, must have at least eight revolving 
plates. 30 inches or more in diameter; and a motor, cither water or 
electric, by means of which the plates may be made to revolve 250 
or more times a minute. The larger and more powerful the machine, 
the better x-ray work can be done with it. Williams states that the 
static machine used for x-ray work at the Massachusetts General 
Hospital in Boston has revolving glass plates whose combined weight 
is a ton or 2000 pounds. The static machine has certain limitations: 
it is not suitable for warm or damp climates; it is uncertain in action 
in damp weather, although this may be obviated by care in construc¬ 
tion and maintenance, the author’s machine having never refused 
to work winter or summer, rain or shine. It usually gives a relatively 
small amperage and so takes about five times as long to make a picture 
as a coil does; it is, in that case, unsuited for radiography of the 
thicker portions of the body. It gives a steady brilliant radiance which 
is excellent for fluoroscopic examinations and produces less of the photo- 
ehcmic rays than the coil, and is less likely to produce dermatitis 
in either patient or operator during such examinations. It is less 
suitable for radiotherapy because of the longer exposures required; and 
it is especially necessary to note that some of the worst accidental 
bums that have come to the author for treatment have been produced 
by the static machine. It can be used in places where there is no electric 
current obtainable, its eost for equally good radiographic results is 
very much greater than that of a coil. 

The Baker static machine has revolving plates, made of a dozen sheets 
of linen paper soaked in shellac and compressed into a disk as hard as 
iron, but without its brittleness. The plates may be made larger and 
revolve at a much higher speed than glass plates. The machine produces 
an excellent x-ray, but not so powerful as that from a transformer or an 
unfluctuating converter. 

The static machine gives a more uniform discharge and, according 
to some observations, it may with a tube of a certain degree of vacuum 
give x-rays of much more nearly a single rate of vibration than the 
induction-coil with its discharge varying at every instant. Piffard* 
and others conclude from this that the static machine is preferable to 
the induction-coil for radiotherapy. 

Milliampcrage of a Static Machine When Used for X-Ray II or A*. 
Contrary to what is commonly the case with an induction-coil, the 
milliarnperemctcr shows more current passing from a static machine 
when the resistance of the x-ray tube is great than when the vacuum is 
low and the resistance small. Two factors are concerned: one is that 
the output of the static machine is at its maximum when its pnmc 
conductors are far apart and the resistance is as great as possible; 
another is that static electricity is of such high voltage that a brush dis¬ 
charge from the terminals of the tube or any other metal points m the 
circuit allows more current to go through the milliamperemeter than 
gets through the tube if the vacuum is high. 

Increasing the resistance in the circuit by raising the degree ot 
vacuum in the tula* increases the output of the static machine, but much 
of this increase is wasted. 

Increasing the resistance in the circuit by the introduction of a 
sjKirk-gap increases the output without increasing the resistance of the 
1 New York Med. Jour., Sept. 16, 1005. 
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t„v. and MamqMntly the ineree.^1 output to tlireotly available for 

increasing the intensity of the x-ray. 

Parotid SfMirk Bnrkai Up by a " x ~ K % Actuated Inj a Static 

Machine. —The same x-ray tub,- which will back up u -park of about 
5 inches with an induction-coil will back up one of only about 1 inch 
with a static machine. The author regards his as attributable to the 
cnatcr loss of high-tension static electricity by a brush discharge 
from the terminals of the tube and from metallic points about the 

Ululating the Vacuum of an x-Ruy T ubefor Use unth a Static Machine. 
—If one has only a static machine the tube employed should be one 
furnished by the manufacturer in good condition for use with this 
current. It'will doubtless remain in perfect condition for a very long 
time, because this discharge does not usually heat up the tube and so 
cause absorption of molecules of gas. A tube for use with a static 
machine need not, therefore, be provided with a regulator, but may 
be sent to the manufacturer to be opened and re-exhausted once in a 
month or a year, according to the amount of use. If the tube is fur¬ 
nished with an osmo regulator, this should be used very rarely indeed 
and very cautiously. lowering the vacuum a very little too much 
will unfit the tube for use with the static machine, because the current 
has not amperage enough to scatter particles of metal through the 
tube and so absorb an excess of gas. If there is one of the spark regu¬ 
lators it will often be found necessary to connect the negative wire 
directly with the vacuum reducer and not depend upon leaving the 
negative conducting cord attached to the cathode and turning the 
spark rod toward it. Even with a direct connection it may be found 
that the amperage of the current is insufficient to liberate the necessary 
amount of gas. 

If one has an induction-coil as well as a static machine, it is an 
extremely easy matter to regulate the vacuum in the tube by the use of 
the induction-coil and then to use the static machine to run the tube. 
This might be done for some treatment or experiment where a long, 
mild, uniform exposure was desired. 

If Leyden jars are used to actuate an x-ray tube with a static machine 
they should not be larger than pint bottles. The internal armatures are 
connected with the prime conductors and the external armatures with 
the poles of the x-ray tube. 

1 he voltage jrom a sialic machine is very high and is measured by the 
distance across which a spark will pass between the two polos or bv an 
electrostatic voltmeter or, indirectly, by an electrometer. The latter is 
a refinement of the simple electroscope, in which the two gold leaves 
separate when they both l>ecomc charged with the same kind of elec¬ 
tricity by bringing a charged body near the rod from which they are 
suspended. The electrometer shows the density of the electric charge 
at an> part ot the apparatus or of the patient, and this varies with the 

! !t ^‘ ot . , ° 9 ° urce °J electricity and is also greatest upon the surface 
an- especially upon sharp projections from the surface. The voltage 
produced bv a g^d static machine is 100.000 or mom. The amperage 
' < r\ sma indeed, but is still demonstrable bv means of a milliam- 
meU'rWr K v n * ov « h, ° wire coil variety (d'Awonval milliampcre- 
^™tw^?.jL PO< ‘i de { CCtor *' hi . rh the electrolytic effect of the 

effort- of th ..-If:"!."! ° r m *heliquid. The physical and physiologic 
ifforts of the static discharge arc due almost entirely to its tension or 
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voltage and scarcely at all to its intensity or current strength or nm- 
pernge. It has polarity, however, and the proper direction of the cur¬ 
rent is necessary for the excitation of an x-ray tube. 

An Induction-coil Operated by a Galvanic Battery. -The l»:tt t«-ry 
should be the’ equivalent of 30 to GO Leclanchl cells (S to 1G cells will do) 
connected in series, and the current from this should pass through 
the primary coil of thick copper wire surrounding a core of soft-iron 
rods. The primary coil is slipped inside the secondary coil, to which it 
is not connected many way. The secondary coil consists of thousands of 
turns of very line copper wire carefully insulated and terminating in two 
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Fig. 447._Radiograph rniwlr with coil actuated by u battery of gnlv.anic cell-*- 

poles from which the conducting cords are to lead to the x-ray tube. 
Each time that the current begins to flow through the prmum <01 
a wave of electricity is induced in the secondary coil, and again when 
the current is turned off. The break-current induced in the secondary 
coil is stronger anti in an opposite direction from the make-current. 
The primary’ current is turned on and off very rapidly by a vibrator. 
When the current is turned on. the primary current causes the soit- 
iron core to become a temporary’ magnet and this attracts the iron 
armature, whose motion toward the core breaks the contact and the 
curreut ceases. The iron core ceases to be a magnet and the armature. 
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which is upon a spring, returns to its original position anti the contact 
is again tnatlc. Such a coil requires a condenser of many sheets of 
lead foil separated by sheets of mica or paper to take up the extra 
currents occurring in the primary coil. 

The value of a eondenser for an induction-coil used to excite an 
x-ray tube except with an electrolytic interrupter is easily demonstrated. 
The interrupter works more steadily and the fluoroscopic and radio- 
graphic results are much better. Treatments and the lighter forms 
of fluoroscopic and radiographic work may be very well done with such 
a (toil. Fig. 447 was made with a coil and galvanic batten* in 1S96 
by I)r. T. \V. Kilmer, then one of my assistants at St. Bartholomew’s 
clinic. 

An Induction-coil and Storage-battery.—The l(X)-volt storage- 
batten* of an electric automobile will operate any kind of a coil and 
interrupter. The storage-battery itself need not be carried into the 
room in which the coil is placed. It is only necessary to ran a double, 
heavily insulated wire from the charging plug of the automobile to the 
x-ray apparatus. The smaller portable storage-batteries in which each 
cell weighs about 40 pounds operate an S-ineh roil with a mechanic 
interrupter very well. About six such cells are required and they have 
to be sent to a power-house to be recharged when exhausted. This 
form of apparatus has given me satisfactory sendee in the treatment of 
cases at patients’ homes where there was no electric current. In such 
cases it is much mom practicable than a galvanic battery. The rent 
of such a batten* of six cells is only about ten dollars a month, including 
recharging, and they may lx* obtained in every town where electric 
power is used. Their capacity is 30 ampere hours. The efficiency is 
not great enough for the heavier kinds of radiography and it would not 
lx* selected for office work if an electric-lighting current were available. 
It forms the best practicable portable source of current for x-ray work 
where there is no electric light. 

The principle on which a storage-battery operates is quite simple. 
Two pieces of sheet lead separated bv strips of asbestos are wound up 
into a concentric coil, the space between the two leads is filled with 
dilute sulphuric acid, and there is a wire connected with each of the 
leads. The whole apparatus is so constructed that the two leads are 
insulated except as far as a current may pass through the liquid between 
them, or when the two wires arc connected. To charge such a batter}* 
a 10- or 12-volt direct current derived from the electric-light current 
or from a galvanic battery is passed through it for some hours. Electrol¬ 
ysis takes place in the fluid and the positive and negative nascent gases 
combine with the very large lead surfaces forming the two poles of the 
batten*, and on disconnecting the battery it is found that this difference 
in the chomie composition of the two lead surfaces remains permanent 
until an electric current generated in the storage-batten* itself is per¬ 
mitted to pass by connecting their two wires together either directly or 
through some apparatus. The tendency is for a reverse chemic process 
to take place by which the two lead surfaces become exactly similar 
in composition again, both being bathed in the same rhomic fluid. 
This chemic change produces a current just as in a galvanic batter}*. 

A storage-battery then is like an ordinary galvanic hatter}', except that 
the difference between the two elements is not.originally present, but 
is produced by a powerful current of electricity, and when exhausted 
may la? renewed by the same means. The efficiency of a storage-batter}* 





Fig. 448.— X-ray wrill {retaliation with Wehnclt interrupter. 

An Induction-coil Operated by the Electric-lighting Current.— 

This i> one of the most practicable and satisfactory methods (Fig. 4-1$, 
•4). The current generally used is the 110-volt direct current, 
though the alternating current may be used with a slight change in the 
apparatus. The apparatus is connected at any ordinary'electric-light 
socket, the current passing through an interrupter which makes and 
breaks the current several hundred or several thousand times a minute. 
Some interrupters used are mechanic, depending on an electromagnetic 
vibrator, or on the making and breaking of the contact between 
mercury’ and a solid metal. The metal may dip into the mercury and 
be withdrawn or, what is much more satisfactory, a whirling jet of 
mercury may strike against metal plates fixed in the insulated wall of 
the vessel surrounding the mercury turbine. Either of these mcrcurv 
interrupters requires a motor to operate it and requires a greater 
amount of attention than the electrolytic interrupter. 
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is very much greater than that of a galvanic battery. Improvements 
m storage-batteries have consisted in having the lead* plates coated with 
some chemical which adds to the efficiency. Like everything else 
however, a storage-battery finally wears out, there is a limit to the num¬ 
ber of times it can bo recharged. Some rheostat resistance should 
always 1 m* used because of the possibility that the interrupter mav stick 
and a continuous heavy current bum out the x-ray coil or damage the 
storage-battery. The plates in the latter may “buckle." 
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Electrolytic interrupters (Kip. 448. II) depend upon » principle 
cminr-ifled bv SpottisurHKl. in Is7(i. that when ..current of electricity 
™par«cd tlmmph a liquid and one of the metallic ele.rrod. a n. very 
sin .11 the surface of this electrode becomes covered with a layer of heated 
easor vapor which interrupts the flow of the current. The current atop- 
pine, the gas or vapor is .lissipate.1 and the current begms to How again 

with the same result. , _ x , , . . . . 

These denend uuon the thermal effect of an electric current when it 

passesthrough a liquid path with a very small cross-section. The 
current will not cause excessive heatup if it passes from one large metal 
nine to another submerged in a liquid wlueh us a good conductor of 
electricity But when all the current has to pass through the small 
amount of liquid represented by a pin-hole m a porcclnm jar or by the 
fluid in contact with a .small platinum point, the resistance of a fric¬ 
tional character becomes so great that the liquid not only boils, but is 
converted into a mass of incandescent gas. This effectually destroys 
the electric contact between the liquid and the platinum point in one 
type of interrupter; or between the two bodies of liquid in the other 
type. In either case the good conducting path afforded by the dilute 
arid liquid is broken by the introduction of a mass of gas which arrests 
the whole or a very large part of the current. X'o sooner has the current 
ceased to flow than the incandescent gas disappears. It partly collapses 
under the pressure of the liquid or rises to the surface in bubbles. The 
How of the rurront is no longer obstructed, but its reestablishment is 
attended by the formation of a fresh mass of incandescent vapor and a 
new arrest of the current. In this way interruptions are produced at 
regular intervals and of a character extremely well suited to x-ray and 
high-frequency currents. The smaller the surface of platinum exposed 
in the Wehnclt and the smaller the holes in the Caldwell-Simon inter¬ 
rupter 1 the more rapid the interruptions and the weaker the primary 
current, and, generally speaking, the weaker the x-ray or high-frequency 
current excited by the secondary current. 

Electrolysis takes place in either of these interrupters with the 
liberation of hydrogen gas at the negative and oxygen gas at the positive 
electrode, and there is some liability to an explosion if the two gases are 
allowed to mingle in a confined space and then become ignited by a 
spark at some loose electric contact. The result is more disagreeable 
than dangerous, the cover of the box being thrown a few inches into the 
air and the dilute acid being spattered over neighboring objects. There 
is no means of absolutely preventing such an explosion, but its occur¬ 
rence may be made very unlikely by certain precautions. The inter¬ 
rupter jar should not be tightly closed. If it is covered at all, there 
should Ik* an ample opening for the escape of hot sulphurous fumes 
produced by the current. This results in a general diffusion of the 
oxygen and hydrogen in the air of the room instead of their being 
confined in a concentrated and explosive form in a small space. The 
noise and sulphurous fumes thus allowed to escape from the interrupter 

‘Caldwell, in America, and Simon, in Europe, invented thin type of interrupter 
with holes in a diaphragm between the two halves of a vessel containing the elec¬ 
trolyte. l*uscy and Caldwell also figure in their excellent book an interrupter in 
which the sire of tlio communication is regulated by a conic point pushed through 
the little to a greater or less distance. The present author believe* that he was tno 

to publish <Medical Record, New York, October 24, 11*03> an account of this 
type of interrupter in it* simplest and bent form, "the Beaker Interrupter." He 
make* no claim to originality. 
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an* disagreeable, ami so il will Ik* found desirable either to place the 
interrupters in another room or in the fireplace and cover them by a 
wooden cabinet open behind to allow the fumes to pass up the chim¬ 
ney. Liquid interrupters may be placed at any distance from the x-ray 
coil, but, of course, it is necessary to have them where they will Im* 
accessible for purposes of regulation during the operation of the appa¬ 
ratus. The liquid gradually becomes heated and after it has reached a 
certain temperature the interruptions become irregular. There will be 
a series of interruptions, then a complete pause for a time, and then 
the regular interruptions. The x-rav flickers in consequence and be¬ 
comes less effective. A stronger current must be turned on in order 
to secure regular interruptions and a good therapeutic or diagnostic 
effect, but after a temperature of about S0° C. is reached the interrupter 
will be apt not to work at all. If the current is to be used for a long 
time, as for a series of treatments by high-frequency currents, some 
arrangement must be made to prevent overheating the liquid. The 
author uses five independent interrupters, the current being changed 
from one to the other by a switch right at the x-ray coil, although they 
are in another room. Or a very large jar can be used holding 2 or 
3 gallons of liquid which will heat up very slowly. Or a coil of 
tubing mav be placed in the liquid and a current of cold water sent 
through it* to keep the electrolyte cool. Having several interrupters 
accomplishes the result very well and, in addition, gives one a great 
variation in quality of current, and the wearing out or the accidental 
destruction of one of the interrupters leaves the other interrupters to 
fall back on. In the author’s outfit there are two Caldwoll-Simon 
interrupters with holes of different sizes, two W ehnelt interrupters with 
platinum points of different thicknesses and with a different electro¬ 
lyte in each, and a mechanic interrupter of the wheel type. The differ¬ 
ent Caldwoll-Simon interrupters yield a uniformly interrupted current 
of from 4 to 10 amperes, according to the amount of resistance in the 
rheostat and of self-induction in the primary coil. The electrolyte in 
these two interrupters is the same—1 part of sulphuric acid and b ot 
water, making a solution with a specific gravity of about 1.2. The 
Wchnclt interrupters are adjustable as to the le.ngth of the platinum 
Domt exp 
l to 25 o 

sulphuric acid l pa.. __ _ «.. . 
part water and 1 part saturated solution of Rochelle salt in water, a 
small amount of sulphuric acid having been added. The Roche i ■** * 
alone in the electrolyte does away with the disagreeable fumes. >u > " 
solution is not nearlv as good a conductor of electricity • l -* 1 u * 

sulphuric acid, and consequently the current is weakened and muen 
more heating of the liquid occurs; and it becomes quite a task to tre- 
quently open the jar and pour in water to make up for the rapid evapora¬ 
tion. The platinum in each is a cylindnc rod about 1 mm. in tj^kness, 
ami a greater or less length is protruded from its porcelain sheath h> 
turning an insulated knob at the top of the hard-rubber tu e in w ic 

U ' with the Caldwell-Simon interrupter the polarity of the current 


juneetion is maoe, .. . Z 7 ... 

and deep and the platinum is much more rapid 1\ worn awa\. 
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The cause of this is prolvibly the formation of a sheath of hydrogen gas 
upon the surface of the platinum when it is connected with the negative 
wire, and this sheath presents great resistance to the electric current. 
This hvdrogen sheath forms a barrier even when a large portion of the 
platinum is exposed, and it produces more continuous resistance than 
the intermittent disconnection which is desired. This electrolytic 
effect is separate from and additional to the thermal effect due to the 
smallness of the liquid conducting path at that point and the conse¬ 
quent ohmic resistance or friction. 

The Wchnett interrupter is the only one which may be directly 
connected with and will partly rectify an alternating current. It works 
fairly well, but, of course, the platinum point has an undesirable polarity 
half of the time and wears out much sooner than it would if it were 
connected with the positive wire all the time. 

All the other types of interrupter for induction-coils remiire that 
alternating currents shall lx* rectified or made unidirectional in order 
that they can he used, and it is better to do so even with the Wehnelt 
interrupter The different means of rectifying the current will he 

described in another part of this book. 

The Wehnelt interrupter (Fig. 449) 
is exactly on this principle, the fluid 
being suiphuric acid diluted with six 
times as much water, the large electrode 
is of load and the small one is of 
platinum wire enclosed in very tough 
porcelain. By means of a screw ad¬ 
justment a larger or smaller amount 
of the platinum may lx* caused to 
project beyond the poicelain and the 
electric impulses made small and rapid 
if little of the platinum is exposed; 
and heavier and less rapid if a greater 
length is exposed. The platinum should 
always be connected with the positive 
wire. Such an interrupter works well 
with the direct 110-volt current and 
over a range of from 5 to 30 or even 
40 amperes. It does not work after 
the fluid becomes overheated, so it ia 
necessary to have two or more if the 
apparatus is used continuously. 

Caldwell or Simon Interrupter .—The other type of electrolytic inter¬ 
rupter is exemplified by the Caldwell or Simon interrupter, in which 
there arc two large lead electrodes dipping into dilute sulphuric acid, the 
vessel containing which is divided by a vertical partition. The current 
passes through pin-holes in this partition and the liquid conductor at 
these narrow plates, of course, presents great resistance, the liquid is 
heated, and a mass of vapor cuts off the current. 


A 


Fip. 4-19.— Wclinctt _ 

with onr platinum anode 0.039 
thick. 


interrupter 
" nrh 


made 


The most practical interrupter of this type is a beaker interrupter 
do for me by Wappler. under Caldwell’s* patent, and first published 


1 believe in my article of October 24, 1903 (Medical Record). “This 
consists of a large porcelain jar, partly filled with dilute sulphuric acid 
in which is set a smaller jar with a pin-hole (three holes ure better) 
orifice near the bottom. One conducting wire terminates in a leaden 
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ring resting in the acid in the outer jar. The current pansi-s through the 
liquid and the punctured jar to the leaden plate resting in the acid in 
the inner jar. from which it passes by u conducting wire to the rheostat, 
and then through the primary coil and thence bark through the negative 
wire to the wall socket.” 

The Wehnelt interrupter work* with an alternating current, but not 
so well, and with more rapid wear of the platinum than with the direct 
current. The platinum really ought to bo the positive pole, and with an 
alternating current, of course, it is the negative pole half the time. 
For x-ray work with an interrupter of the Caldwell typo the alternating 
rurrvnt must usually first be changed to a direct current. This can be 
done bv means of a motor generator, which is really a dynamo run by 
an electric motor, or of a mercury arc rectifier, in which the current 
passes through mercury vapor which permits the passage of the currents 
in only one direction, the alternate currents being suppressed. Either of 
these* means is effective and would be chosen for an office outfit, but 
for an outfit at a patient’s home the simple and inexpensive aluminum 
cell in which the fluid is a 6 per cent, solution of Rochelle salt or oi 
sodium bicarbonate, and one elect rode is of lead and the other of 
aluminum or carbon, suppresses the alternate current perfectly well 
for treatment and for all but the heaviest and most rapid radiography. 

Aluminum Cell Electrolytic Rectifier.— U transmits about 90 per cent, 
of the currents passing in one direction and very little of the currents 
in the other direction. The jar should lx* capable of standing a certain 
amount of heat. This enables one to use the Wehnelt interrupter with¬ 
out undue consumption of the platinum point; and either the VJehnelt 
or the Caldwell interrupter with good functional results in the illumina¬ 
tion of an x-ray tube. It has been described in the preceding para- 

gra CVoofc«a’s film is a layer ^ inch thick which forms upon the lead 
surface in the electrolytic rectifier and acts as an enormous resistance 
to the flow of current in the wrong direction. . 

The current can only flow freely when the lead electrode us con 
nected with the positive pole of the ^urce crf electncity^ ^ 

The lead in the electrolytic rectifier should, therefore, lx connected 

with the lead in the Wehnelt interrupter. electrode is 

Orixenn 'v rectifier is an aluminum cell in which the other eiecuoae is 

cathode U coated with » '»<"■>*• "*‘£. llt T £„™ e direetton "... if . 1,0 
little resistance to the 'remake the de l rode coated with oxid Hie 

current Is „ .. . completely arrested. 

anode instead of the catnexu , . . . , . pnIv f UH i im* m the 

The effort is suppose,I lobe due.to ionization of the ran hod 

tube by the incandescent iso, _ 0 , of the wires roirying 

The Mercury Dip M^rrMUr ^*^--*a gl£s vessel coni.ng 

.*- rt 
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with the morcurv. The contact is thus made and broken and the alcohol 
which covers the surface of the mercury prevents the formation of an 
arc. The interruptions are of good character and may be regulated a* to 
rapidity by varying the speed of the motor. 


Mg. 4.50.—Mercury dip interrupter. 

The Mercury Jet Interrupter (Fig. 451).—One of the primary wires 
terminates in the liquid mercury, the other in a series of metallic sec¬ 
tions separated by insulated spaces which form a horizontal belt lining 


Fig. 451— Mercury jet interrupter. 

the inner wall of the alcohol reservoir a certain distance above the sur¬ 
face of the mercury. An electric motor causes the revolution of a verti¬ 
cal shaft which flips into the metallic mercury. By centrifugal force 
the mercury is drawn up into a Iube in this shaft and thrown out through 
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X horizontal nozzle. The jet of mercury passes through the nlrohol to 
eom«' in contact with one »»f the metal segments and complete the metallic 
circuit. At the next part of the revolution the mercury jet is directed 
against ope of the insulated spaces and no electric eurrrnt Hows. The 
interruptions may be made faster or slower by varying the speed of the 
motor and arcing is prevented by submersion below the surface of the 
alcohol. 

RopiqueTs Mercury Turbine Interrupter. —The new features of this 
interrupter* are that the jet of mercury does not form one of the elec¬ 
trodes. but simply a conducting bridge between them, and that the 
contact is broken partly by the interposition of a non-conducting barrier. 
The complete apparatus is shown in 
Fig. 4">2. There is a small electric 
motor which is run by the 110- or 
220-volt direct current and the speed 
of which can be regulated by means 
of a rheostat. A leather belt con¬ 
nects this motor with the vertical 
axis of the interrupter and causes it 
to revolve. Two conducting wires, 
one from the wall-socket of the 
110- or 220-volt electric-light cir¬ 
cuit and the other loading to one ter¬ 
minal of the primary of an induction- 
coil. are fastened to vertical metal 
rods which can be raised or lowered by insulated screws 1 hose pass 
down through about 2 quarts of alcohol, but do not reach the level of 
the S pounds of mercury in the bottom of the interrupter At their 
lower extremity these rolls expand into triangular surfaces, large above 
and pointed Mow. The lower part of the revolving axis is hollow 
and contains a pump, on the principle of theturbme or a sort of cork¬ 
screw motion, which draws the mercury up through the hollow shaft ot 
the vertical axis and out through two horizontal tubes Ihese two 
tubes also revolve with the vertical axis and centrifugal force is added 
to that produced bv the pump. Two jets of mercury are throwm out 
through the alcohoi in a horizontal direction and as ^ ax • ' 

these jets also make complete revolutions. In a •A* 

two jets impinge upon the two metal electrodes and tonn i . * 
conducting path of metallic mercury between the tw 0 ‘ 

the jets continue to revolve, they pass the point at \\ c 
contact with the metal electrodes and the circuit i> ^ ’ 

but besides this they strike against hard-rubber or ‘ strikes 
barriers. These are placed obliquely and as the the metal 

one of them it, of course, is prevented from 

electrode. The breaking of the electric contact is raidewdn'ith mor 
complete and sudden than when the sole dependence 
circular sweep of the mercury jet. In the latter r™ 
of considerable volume becausethe mercury dow of rime 

away from the metal electrode for quit*- an appn tm > ... this new 

and them in also a perfectly straight path between hhem. " '‘hth^e 
improvement the mercury jet is instantly stoppcd a a 
di,u»cc from the metallic electrode and the formaUon du® 

' Puhli.la.si March 10, 1000, Archive. dVIcctnc.le Mtsitcalc, Uordenux. Iran . 
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further prevented by the oblique direction of the hard-rubber barrier. 

\s the mercury jet passes over this surface the break spark would have 
to turn quite an acute angle in order to pass from the electrode to the 
mercury. The rupture is so complete that no condenser is required to 
suppress the break spark for safety to the apparatus or for securing a 
good quality of induced secondary current. This interrupter also 
enables one to dispense with a rheostat or a volt controller, because the 
Strength of the current can be regulated from 1 to 15 amperes by ad¬ 
justment of the interrupter alone. The way in which the current 
strength is increased is by lowering the metal electrodes and thus pre¬ 
senting a wider surface for the mercury jet to sweep across and increasing 
the fraction of each revolution, during which the current Hows. The 
average strength of the current is what is meant when we say that a 
prima'ry current of a certain number of amperes is used. This is de¬ 
termined by the proportion Ijotwoen the time that the current is flowing 
and the time that it is interiupted. There is a von* small total resist¬ 
ance in the circuit. 1 or 2 ohms resistance from friction in the primary 
wire and not much more additionaj resistance from self-induction and 
practically no resistance in passing through the conducting jet of mer¬ 
cury in the interrupter. At any time that the current is flowing it 
may encounter a total resistance of only 2, 3, or 1 ohms. and. according 
to Ohm’s law, the current strength would be from 50 to 20 amperes 
with 100 volts or 1(M) to 40 amperes with 200 volts. The strength of 
the current in amperes is equal to the number of volts divided by the 
resistance. Such a strength may actually flow for fractional periods 
of time during the passage of the current through this interrupter, but 
the periods of time during which there is no current at all brings the 
average down to a much smaller number of amperes. This is regulated 
at somewhere between 1 and 15 amperes for most therapeutic purposes. 
Them is no possibility of the interrupter stopping in such a position as 
to produce a stationary mercury bridge across the space between the 
metallic electrodes and permit a continuous flow of the current which, 
of course, would be destructive because of its strength. The mercury 
bridge is only formed when the axis is in rapid rotation; when the shaft 
is stationary there is no turbine pump force at work to raise the mercury 
in the hollow axis and no centrifugal force to impel it out horizontally 
and cause it to strike against the two electrodes. The amperemeter 
which measures the strength of the primary current indicates the 
average number of amperes. Even if the instrument were made 
with a needle which would pass back and forth from the zero to the 
50 or 100 ampere mark on the dial scores of times a second it would be 
useless. The eve could not follow its motions, and even if it could we 
should not obtain the information that we require. 

An obturator may be adjusted to prevent the two opposite mercurv 
jets from striking the metal electrodes in one position while they still 
continue to do so when in the opposite position. 'Ibis permits of the 
passage of the current only once for each complete revolution of the 
axis instead of twice, as is the case when the obturator is not used. 
Each tiny fraction of a second that the current flows produces practi¬ 
cally the same effect upon an x-ray tube, whether this occurs once 
or twice for each revolution of the axis. The visible effect and the 
fluoroscopic image will be about the same in both eases. The obturator 
and the reduced rate of current flow may be used for fluoroscopic ex- 
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uniinations and will avoid wear and tear upon the x-ray lube and 
ivduec by one-half the effect upon the patient. It will be found lx**t 
to dispense with the obturator utul thus secure the double rate of 
current flow for making radiographs, the same quantity of radiation 
bcin£ produced in half the time. Hither the single or the double rate 
nlftV lx* used for x-ray treatments, due allowance being made for the 
difference in the amount of radiance. This may be made clearer by an 
example in ordinary photography. If we have a 100-candle-power arc 
light which is only turned on for one-sixth of every small fraction of a 
second, it will illuminate the interior of the room to the full 1000-randle- 
nower extent each time, and the persistence of the effect upon the retina 
of the eve may enable one to see objects practically the same as if there 
were two such periods of illumination for one-sixth of the time or a 
total of one-third of each small fraction of a second. The effect regis¬ 
tered upon a photographic plate or its physiologic effect ujxm plants or 
•mimals would be twice as great with the double as with the single rate 

Somewhat similar variations in the current may be obtained with 
the Wehnelt interrupter bv having different sizes of platinum rods and 
means for regulating the length of the platinum rod exposed; by using 
a variety of electrolytes of greater or less conductivity and b\ the use 

0t ^Ropiquet’s interrupter supplies the desiderata of a mathematic regu¬ 
lation of the average strength of the current; a uniform strength of current 
while the contact Ls made and a very sharp and 

tion of the number of contacts per second and ot the relation in tune 
between the duration of each contact and the mtervtd l between thetm 
Either a rheostat or a volt controller may In- need w.t!***?“*<£ 
ruptcr and will supply useful though not <essential .modifieaUons of he 
current It will enable us. for instance, to modify the strengtl 

corrodes the metal surfaces and the alcoho mercury must 

be changed. A scum which forms upon ^surface ofAhe mercury^n ^ 

be washed off occasionally, 80 that a,motor Ls not likelv to get 
required at short intervals, tort unate y, , ' j. e f ire ff om the 

out of onler frequently. The alcohol does 1 iwnuse the latter are 

sparks at the making and breaking of t J combine with the 

below the surface and no free* oxygen » present tocomni^ 

alcohol. But when this does happen » . am i .-it her extremely heavy 
mechanic interrupters are excellent tor x-ra> 1 ^ • pom*, 

electrotherapeutic work, but they are more expensive anu 
plicated than electrolytic interrupters. ^ G f these 

. [ fc % C ?T Uta lIr tK Spany. It 

is the Johnston interrupt»r, niailc d> ,Ai v the surface of 

1, an electric motor whose M dtps oblmudj beta, the^su^ ^ 
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section leaking the current. Submersion below the .surface of the 
alcohol prevents the formation of an arc as the current is broken. 

The Contrcmoulin interrupter (Fig. 45.1), made b> (iaiffe, of Fans, 
is another of the commutator tyj>e. A small electnc motor causes the 
revolution of a disk of insulating material in which are inlaid stripe of 
metal as in Fig. 453. Four strips of metal separated by portions of the 
insulating substance form the rim of the disk and separate metal strips 
connect the opposite strips; so that there arc two independent pairs of 
metallic conductors separated by non-conducting sections. The cur- 
rvnt passes through metallic brushes which are at opposite sides of the 
revolving disk and press upon its periphery. At times the brushes arc 
pressing against the surfaces of one pair of metal strips and, of course, 
the current is transmitted. At other times the brushes are in contact 
with the insulating material and then the current ceases to flow. Then 
the disk revolving to another position brings the other pair of metal 
strips in contact with the brushes, completes the electric connection, 
and allows the current to flow again. The number of interruptions per 
second is varied according to the speed of the motor, and then again the 
apparatus may be made with more than two pairs of conducting strips, 
and this will increase the number of interruptions produced by each 
revolution. This is a really excellent 
type of interrupter for currents of 
any moderate strength. Its action 


o 


t.:- ' 


Fijf. 453.—Principle of the Con- 
tremoulin interrupter. 


tip. 454.—Carpcntior’s atonic interrupter. 
Contact is made and broken at C. 


is positive, each make and break being perfect without any ineffectual 
contacts, as with a vibrating interrupter, but arcing is liable to occur 
with the heaviest x-ray currents and it should he submerged in alcohol 
if used for that purpose. 

Carpentier’s interrupter (Fig. 454) is of the atonic or aperiodic type. 
The hammer which is to he attracted by the magnetized iron core of 
the primary coil is upon a rigid stem which is drawn away from the core 
and held against the point of a screw hv the traction of a spiral spring. 
In no position does the hammer or its stem t ransmit the current. When 
the current is turned on the iron core becomes an electromagnet and 
attracts the hammer, which, moving forward, presses against a straight 
spring which has been transmitting the current, but now has its end 
pushed away from the point of contact. This stops the current; the 
hammer is drawn back to its original position by the action of the spiral 
spring; the contact-bearing spring goes back to its position, where an 
electnc contact is again made between a platinum surface on the spring 
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and the platinum point of n screw placed there. The current flown 
again and the «une interruption is produced. The limits of the use¬ 
fulness of such nn interrupter for x-ray work nro an S-inch coil with a 
current of lfl volts and an average of 0 or 7 amperes and 32 interruptions 
per second; or t volts and an average of 10 aniperes and 3 interruptions 
a second. With the first speed of interruption good but not the most 
rapid x-ray work can lx* done, for instance, with a batten.- of () storage- 
cells giving 12 volts a radiograph of the pelvis can be made in six min¬ 
utes. High-frequency apparatus also works well with such a current. 
A condenser is necessary with a coil supplied with such an interrupter. 
The rapidity of the interruptions is partly self-regulating; depending 
upon the strength of the electromagnet and hence upon the strength 
of the current and the amount of self-induction in the primary coil; and 
partly adjustable by changing the tension of the spiral spring connected 
with the hammer, and bv turning the screw against which the hammer 
presses when at rest. Advancing this point makes a shorter excursion 
or to-and-fro path for the hammer and makes the interruptions more 
rapid. The adjustment of the screw which bears the point of contact 
is not particularly for the regulation of speed, although it may affect 
the speed incidentally, and the other speed adjustments may have to 
be altered to correct the change made by it. This screw is intended 
to be turned when the contacts seem to be imperfect. 

The Carpentier interrupter, like all others of the vibrating type, 
must be used in the air. and is limited to a strength of current which 
will not produce an arc between the points of contact when they are 
separated. It cannot be submerged in any liquid. To use such an 
interrupter with the 110- or 22()-volt current a motor generator or 
rotary transformer would be required giving a current of IS volts and 
S amperes. A voltaic batten- of 6 or S large bichromate of potash 
cells may be used. 

A storage-batten* of 6 or S cells would also operate an x-ray coil 
provided with a Carpentier interrupter. 

A condenser is a necessity with this type of interrupter, and an ad¬ 
justable resistance or rheostat affords the most convenient means of 
regulating the strength of the current. 

Other interrupters are described at p. 802. in the section on Radiog¬ 
raphy. 

REGULATION OF THE PRIMARY CURRENT 

The strength of the current varies directly and the rapidity of the 
interruptions inversely as the size of the pin-holes in the Caldwell 
mterrupter, and it is necessary to have a rheostat to reduce the strength 
of the current in cases in which the full current transmitted by the 
mterrupter is not required. 

I he greater length of platinum point exposed in the Wehnelt inter¬ 
rupter the heavier current is transmitted. Other interrupters also 
regulate the current strength to a certain extent. It is always desirable, 
however, to have a separate regulator, called a rheostat. 

The Rheostat.—Two general types of rheostat are suitable for x-ray 
apparatus. One is made of rather fine iron wire wound upon a long insu¬ 
lated cylinder, a rack and pinion movement changes the point of contact 
to different turns of the iron win?. The current in this way may be 
allowed to pass with scarcely any resistance or graduallv the whole 
U 
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resistance of (ho 25 yards of iron wire may bo turned on. This ty|w 
may lx* called a drum rheostat. Tlu* other type consists of an insulated 
iron plate across the back of which are fastened 15 strips of shoot iron 
or of German silver, each several feet long, but crimped so as to bo 
fastened between binding-posts only 9 or 10 inches apart. With Un¬ 
insulated handle turned all the way over the contact is made between 
points which permit the current to pass with more or less resistance. 

fthcostat f'sai with the Author s 12-inch Induction-coil .— The rheostat 
has a number of different steps. Nearest the short-circuit position or 
the position where no rheostat resistance is introduced there is a step 
with a resistance of 0.4 ohms. Following this there are three other 
steps of 0.4 ohms each; 2 of 0.5 ohms each; 2 of 0.7 ohms each; 2 of 1 
ohm each; 2 of 1.75 ohms each. and. finally, 2 of 2 ohms each. 

For radiography with a Wehnelt interrupter the author cuts out all 
the resistance from the rheostat; but with the Wappler mechanic inter¬ 
rupter he employs a rheostat resistance of about G ohms. 

For radiotherapy G or S ohms rheostat resistance are employed with 
the Wehnelt interrupter and 12 or 14 with the Wappler mechanic inter¬ 
rupter. 

The rheostat resistance required for high-frequency currents is 
usually 16 ohms if the W appler mechanic interrupter is used, or 12 or 14 
ohms with the Wehnelt interrupter. 

Turning the handle back, the current must pass through one or more 
lengths of crimped iron, and is reduced in strength by the resistance 
encountered. The further the handle is turned in this direction the 
greater is the resistance and the less the strength of the current which Is 
allowed to pass. 

Fither kind of rheostat, depending on the fact that iron is a poor 
conductor of electricity, becomes heated in consequence of the friction 
encountered by the current in passing through it. The greater the 
resistance introduced the greater the heat, but this does no harm, pro¬ 
vided the capacity of the rheostat is not exceeded. The gridiron rheo¬ 
stat is made to earn' the heaviest currents. 

n ™* primar y co ‘l ' s heavy, well insulated copper wire (No. 12, 

. ■ " • ?■)» UIU ^ ,s wound around a con* consisting of many rods of soft 
iron (No. 30, B. W . S.). The iron con* is about 2 inches in diameter 
or a 12-inch coil. It becomes a powerful electromagnet and adds very' 
noun to the amount of induction. The wire should be wound like 
rr,l< <m a spool, all the turns lx*ing in the same direction, but in two 
or three or more layers, depending on the size of the coil, and it should 
« pro*, ided with several binding-posts, by means of which the conduct¬ 
ing cords may be attached in such a way as to vary the path that the 
current must piu« through. Thus the current may be made to pass 
irough the entire length of the wire in the primary coil as a single 
continuous skein, or it may pass through all the layers but one or two, 
or perhaps only through one layer. In a portable outfit designed bv 
\ aldwell and made by Van Houten and Ten Broeek. the variation is only 
Irom one continuous skein to four parallel skeins. All these devices 
p.oi ure v.hat is known as variable self-inductance in the primary, and 
It will be seen later that the manipulation of this is of the greatest 
importance in radiography. 

Self-induction from a direct or continuous current practically occurs 
only in roils having an iron core. 
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According to Albers Schoenberg, the primary roil fora 50-cm. coil 
that is. one designed to give a heavy discharge across a spare of .V) cm! 
(17 inches), should consist of six layers, giving a variation of from 100 u, 

1000 turns. 

The vibrating interrupter of an x-ray coil may be placed in air 
compressed to 2 or 3 atmospheric pressures and’ this will prevent 
arcing, according to .1 anuszkiewicz (Phys. Zeit., No. 12, HKH5). 

A condenser is required for an x-ray coil when any kind of mechanic 
interrupter is used. It is made up of sheets of tin-foil about 8 inches 
square separated by paraffin pajjor or mica. It is necessary that the 
insulation between the two sets of 50 to 100 sheets should be perfect, 
because otherwise the primary current would be short circuited and 
would flow through the condenser instead of through the primary 
roil. To secure this perfect insulation it is best to boil the condenser in 
melted paraffin until every bubble of air escapes. 

The secondary coil is built up around a hollow cylinder of mica 
acting as an insulator, into which the primary coil may be slipped anti 
which has walls from i to \ inch thick, depending upon the size of the 
coil. The copper wire is as fine as a hair and is all wrapped with thread. 
It is coated with melted paraffin as it is wound on bobbins, each of 
which contains thousands of turns. In the author’s 8-inch portable 
coil there are 12 pounds of Xo. 34 wire. The bobbins are in the form 
of thin circular disks with a hole in the center. They are all strung 
on a mica cylinder and are separated from each other by disks of hard 
rubber. The number of these bobbins may vary from 8 to SO, depend¬ 
ing upon the size of the coil and upon the labor that the manufacturer 
puts into it. The whole coil is sometimes kept permanently immersed 
in oil as an insulator, but the more usual practice is to pour melted 
paraffin over it. which on cooling forms one solid mass. The secondary 
coil terminates in two brass binding-posts to which are attached the 
variable spark-gaps leading to the conducting cords of the x-ray tube, 
and. what is von- important, rods for determining the spark resistance 
of the tube. 

The Sprintremeter.—This consists of two rods attached to the two 
poles of the coil, and if they are approximated while the x-ray tube is in 
operation the distance at which a spark will leap between them is called 
the sparking length of the tube and indicates its resistance to the passage 
of the current. This is one of the elements in determining the condition 
of the vacuum in the tube and its fitness for various radiographic and 
therapeutic purposes. 

The author’s office x-ray apparatus consists of a 12-inch coil with 
amperemeter on the primary wire, two Wehnelt and two modified Cald¬ 
well interrupters, a Wappler wheel interrupter, gridiron rheostat, 
primary coil with variable self-inductance, secondary coil with the 
author's adjustable spark-gaps, combined with a d’Arsonval appara¬ 
tus for high-frequency currents, which is connected with the coil by 
simply turning two brass rods into contact with the poles of the secondary 
coiL 

Portable .v-ray outfits should not contain any single piece weighing 
more than 50 pounds. The author’s own outfit for use with 110 volts 
direct current consists of a secondary coil measuring H) XS.J X 1. inches 
and weighing 50 (sounds, a separate primary coil with three different 
winding- weighing 17 pounds, a Wehnelt interrupter in a box measuring 
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SX8X0 inches, with an additional 3 inches for its screw adjustment 
of the* platinum point and weighing 13 pounds without the fluid, which 
is added at the- patient’s home, and n carrying case for two x-rayh tiils- 
and four x-rav plates in envelopes. 1 his case weighs.10 |sinndsaiul mm*- 
ures S§ X 1">4 X20 inches. The tubes arc damped inside and the plate* 
may lx- any si/e up to 14X 17 inches, and are in an entirely separate com¬ 
partment. This carrying case was made for me by Mr. Percy Russell,of 
New York. The tube holder is fastened to an upright which screws into 
one pole of the coil. The use of the Wehnelt interrupter enables us to dis¬ 
pense with a rheostat and an amperemeter. 1 ests made at the office show 
that when the apparatus is set, up complete with a 50-cm. heavy target 
.Midler tube and connected with the 110-volt direct current anil the point, 
of platinum, which is of '1 mm. cross-section, is just flush with the porce¬ 
lain the current is 4$ amperes, regardless of what primary winding or 



Fig. 4i>5.—Author’* portable x-ray outfit. 


what degree of vacuum may Ik* used. Each complete turn of the in¬ 
sulated knob which regulates the Wehnelt adds 1 nun. to the length of 
tm- platinum j>oiiu exposed, and by reference to a written table the 
ampi'rago of the current with various primary windings and with tubes 
of different degrees of vacuum may be read at a glance. 


Primary wirulinK- 

Xo. 1. 90 turns. 
No. 2. 180 turns. 
Xo. 3.270 turn*. 


This is with a 
vacuum. 


Revolution* of lenob of interrupter — millimeter* of platinum 
exported. 


n 

i 

2 

3 

5. 

6. 

ii. 

16. 

5. 

5. 

7. 

11. 

4. 

4. 

0. 

9. 

-inch 

tungsten 

targei 


4 5 

19. 25. | Amperes of 

13. 17. > primary 

12. 14 .) current 

tube with medium high 
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With tho same tube, but with the lowest vacuum suitable for x-ray 
work and with the same conditions as to primary winding and interrup¬ 
ter, the amperage is found to be about one-fifth greater than tho figures 
given above. At a patient's house or hotel it will be found wise not to 
employ more than about 12 amperea for the thicker parts of the body, 
and ti or it amperes with No. 3 winding would be excellent for radiograph¬ 
ing the extremities, and even a weaker current would be used for'treat¬ 
ment. 

If there is no electricity in the house to which you are going the 
current may be supplied from an electric automobile, or the above outfit 


Fig- 456-—Portable x-ray »n»l hlKh-fr««qu4*ncy apparatus of tho To*!a typo {Hvfrrx No. 1). 

can be modified by omitting the Wehnelt interrupter anil taking one or 
more storage-batten* cells and a vibrating interrupter and condenser 
The Wappler mechanic interrupter and a rheostat make a desirable 
substitute for the Wehnelt interrupter in a portable outfit. __ 

Portable x-Ray Outfit of the Twin High-frequency Type (I*ig- 156).— 
An apparatus of the above type when closed measures 22 inches m 
length, 12 inches in width, and 6 inches in thickness. It weighs o.S 
pounds complete. The discharge is an alternating one and, therefore, 
does not excite an ordinary x-ray tul>o as well as if a Kuhmkorrf coil 
were used. A high-frequency x-ray tube (l*'ig- 457), however, gives 
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an excellent radiance, suitable for all therapeutic purposes and for the 
lighter forms of radiography. The apparatus is made for either the 
alternating or direct current. 



Fifi. 457.— Hinh-froqucncy x-ray tube for use when the secondary current has an alter¬ 
nating current. 


Voltage of Different Secondary Spark Lengths.—Walter* reports 
the following voltages with alternating currents, induction spark 
length, in the open air: 


Maximum Voltage. 

10 cm. 20 cm. 30 cm. 40 cm. 


50 cm. 


64,000 108,000 148,000 168,000 


210.000 


My own observations with the Cabot direct current, high potential 
converter were made*with a gap between two loops of wire. Gaps of 1 
and 2 cm. showed less than 10 kilovolts, the first graduation on my 
voltmeter. Gaps of 3 and 4 cm. showed about 10 kilovolts, and gaps of 
5 and 6 cm. 15 and 40 kilovolts. Gaps of 7, 8, 9, and 10 cm. did not 
permit a spark to pass until the voltage had been raised to 04, 70, 72, and 
80 kilovolts. In even’ case there was a drop to less than one-half the 
voltage during the passage of the spark. The latter phenomenon is seen 
also in an x-ray tube, where it may take a comparatively high voltage to 
start the current through the tube. 

Power Apparently Generated in the Secondary Current.—Based 
upon the calculation of 100,000 volts and 2 milliampercs the power 
generated by an x-ray coil would be 500 watts, and with 100,000 volts 
and 15 m il liam percs the apparent result would l>e 1500 watts. As 
the power of the primary or exciting current passing through the coil 
may be only about 500 watts and 1500 watts respectively, ami since we 
know that nearly ludf of the power in the secondary' is wasted in the 
form of inverse discharge which must be suppressed, there is apparently’ 
a greater output than intake of power. Of course this would be an 
impossibility, and the explanation is found in the fact tluit the meters 
indicate the maximum of the successive currents rather than their average 
strength. 

A transformer, with a primary’ current of 50 amperes and 220 volts 
or 11 kilowatts, may yield a secondary current of 50 milliampercs and 
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100 kilowatts of electric energy flowing through the x-ray tube 
The direct current generator sends almost the full equivalent of the 
primary power through the x-ray tube. 

Amperage of the Secondary Current—The currents generated bv 
the large inductlon-coiIs for x-ray and high-frequency current- in rnedir il 
apparatus and for wireless telegraphy in commercial apparatus have 
very high voltage and also very appreciable amperage. A 12-inch spark 
means, according to some calculations, 100,000 to 300,000 volts, and the 
strength of the current which such a coil will send through the enormous 
resistance of an x-ray tube is from 1 to 15 milliamperes. The currents 
are rapidly alternating and, like most other induced currents, consist of 
waves, each of which has a maximum and a minimum strength. The. 
meter shows approximately the maximum amperage without very much 
regard to the average strength, either of the impulses alone or of the 
impulses and pauses combined. Ilot-wirc meters indicate the current 
strength regardless of its alternating polarity, while electromagnetic 
meters (galvanometers) are of greatest value when the conditions are 
such that the impulses in one direction are practically suppressed. 

The amperage on short-circuit Is much greater, and when the poles 
are brought within a certain number of inches of each other the series of 
sparks becomes an actual flame which will readily set fire to paper. The 
length of the flame varies with different makes of coil, and its am¬ 
perage is about equivalent to that of a continuous current of about 10 
or 20 milliamperes. The maximum of each impulse of which the short- 
circuited secondary consists is probably very much greater than 10 or 
20 milliamperes and the current will fuse a fine wire which is not per¬ 
ceptibly warmed by a voltaic current of that amperage. When the two 
poles are disconnected a spark will pass to a person's hand held near 
either pole and it gives quite a sharp sensation accompanied by a reflex 
contraction which causes the hand to be jerked away. It is not at all 
dangerous nor actually paixiful, but is rather disagreeable, like any other 
electric shock. The same result is obtained from either pole or from 
cither conduc ting cord when the coil is actuating an x-ray tube, and to a 
less extent when actuating a high-frequency apparatus. Precautions 
must be taken not to allow the cords to come too near the patient or 
operator or any metallic object, like part of the tube-stand or table, 
through which a shock might be conducted. For the same reason the 
induction-coil and all the connections of the secondary circuit should be 
at an ample distance from other wires or pipes or other metallic objects. 
Allowing the secondary current to spark across to the 110-volt wires 
will bum out all the fuses along that line, even a 30-arn|)ore fuse, ami 
ruin the socket and its key if the wires have come from an ordinary 
electric-light receptacle. An undesirable and somewhat hazardous 
experiment consists in holding both poles of an x-rav coil while the 
current is turned on. It has been performed a sufficient, number or 
times without any bail effects, however, to show that there is no danger 
of serious injury from accidental contact even with fioth of the wires 
connected with an x-ray coil. Such an accident should be guarded 
aguinst, however, as it would probably produce more or less of a burn 
from an imperfect contact before the current could be turned off, in 
addition to the electric shock. These currents will not leap across a 
space of more than an inch or two from one wire to some uncharged 
body when the x-rav is in operation. This is because the x-ray circuit 
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performs the function of a volt controller and the fr«T potential at either 
pole of the roil or along one of the conducting cords is only half of the 
remainder left when the original difference in potential between the two 
poles of the coil has been diminished by the conductivity of the x-ray 
tube. And when an x-ray coil is used to actuate a high-frequency 
apparatus the length of spark that can be drawn from either pole of the 
coil, is strictly regulated by the length of the spark-gap in the high- 
frequency apparatus. In other words, if the two poles are brought 
so rlose together by an electric connection that they are separated bv 
an air-gap of only $ inch, no amount of generating power will increase 
their difference in ’potential beyond that which is required to flash 
across the space of t inch. Additional power will add to the volume of 
the discharge across that space, but cannot increase the difference in 
potential. The fact that a certain resistance is necessary to the develop¬ 
ment of a certain voltage is the reason why a spark is often required 
between one or both poles of a static machine and the terminals of an 
x-ray tube. 

The conducting cords for x-ray currents should belong to one of two 
classes: those which frankly admit the inability of their insulation to 
prevent the escape of the current, and second’, those which have an 
insulation which actually does retain the current sufficiently to permit 
of the cords being handled and even to come in contact with each other 
with impunity. The best cords of the first kind are T ' 3 inch in diameter, 
consisting of an outer insulating layer of woven silk which surrounds a 
bundle of 15 or 20 parallel copper threads. The silk insulation keeps 

the wires in a flexible cord which has no 
tendency to kink or tangle. These conls 
should be wound upon suitable spring reels 
for attachment to the two poles of an 
x-ray coil (Fig. 458). The cords may lie 
drawn out to any desired distance, re¬ 
main taut, and are wound up automatic¬ 
ally when unfastened from the x-ray tube. 
These wires should be kept from contact 
with other conducting substances l>ecause 
the current will pass right through the in¬ 
sulation and damage the coni by burning 
a hole in the silk. Such an occurrence 
does not ruin the cord at all, because the 
insulation was never intended to be relied 
upon, and a few holes in it do not matter. 
Perfectly bare wires in the form of a spiral 
spring are cheap and convenient as to 
stretching out to any desired position of 
t>R. 4sa—A'-ray conductor nrb. the tube, but they get t angled up in a most 

aggravating manner and are. _ therefore, 
not to be recommended. Flat steel tapes in an automatic retd are 
serviceable, but not so easily managed in all positions of the tube as 
the covered wires above described. 

The ordinary insulated conducting conls covered with gutta-percha 
and cotton or silk are not suited for high-tension currents. They are 
heavy and comparatively lacking in flexibility and, worst of all.’they 
y. ill not stand the electric strain for an instant if the two wires hap|>cn to 
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orivw or if one comes into contac t with a good conductor, and they cannot 
be handled by the operator or be allowed to come in contact with the 
patient. I hoy cannot be wound upon an automatic reel and the manip¬ 
ulation of the tube with reference to them becomes quite a study. 
Rubl>or and woven silk or cotton will not resist perforation bv these 
currents, and after having once touched another wire in oi>emtion with 
the x-ray such a cord loses its insulation at that point and is destroyed 
for any useful purpose it might have served as an insulated wire for 
prim an currents ot 110 volts or less. These wires are clumsy ami their 
insulation is useless for the higher voltages. 

The second good class of conducting cords for x-ray work arc those 
made with a sufficient coating of shellacked cloth or plaster of Paris to 
be impervious even to these high-voltage currents. They have an outer 
covering of woven silk and measure about $ inch in diameter. They are 
comparatively light for cords of such large diameter and slightly flexible, 
enough to bend into a circle 1 inches in diameter, but should not be bent 
at a sharp angle for fear of breaking the insulation. When connected 
with an x-ray coil and tube in operation they may be held in the hand or 
may even be crossed, i. e., allowed to come in contact with each other. 
The latter is productive of a sort of static breeze discharge between the 
two cords accompanied by a rustling noise and violet light. It is not 
destructive, but it is unwise to allow it to continue. The author used 
to employ these conducting cords in all cases where special treatment 
x-ray tubes were held in the hand. The small cords on the automatic 
reels are so convenient that they are now used for nearly all purposes, 
the heavily insulated cords being reserved for application of the x-ray 
in the vagina where there would be danger of the wires touching some 
part of the patient. This could not be allowed to happen with the 
lightly insulated wires, but with these others it is not annoying. If 
the insulation becomes broken in any way, that portion of the wire would 
have to be kept from contact with an)' conductor, but a break is not apt 
to occur in ordinary' use. 

Other methods of measuring the voltage of an x-ray current 
besides that of the spintremeter or spark distance meter are by means of 
an electrostatic voltmeter dependent upon the attraction of two op¬ 
positely charged wires; and of an electrometer such as is used in measur¬ 
ing the density of a static charge. In using the latter there is a mctalii 
connection between one pole of the x-ray coil and a metal .surface con¬ 
nected with a rod to which a pointer is hinged. Under the repulsion 
caused by the rod and the pointer, being both charged with the same 
kind of electricity, the pointer is deflected a certain distance. Inc 
graduations on the dial represent certain voltages which have been 
determined by the use of the electrostatic voltmeter or by the measure¬ 
ment of a current from a t ransformer whose voltage is a matter of matn- 
ematic calculation. 


t«iiiativ eaiiuiuuuu. . _ A _ 

The voltage and amperage of the high-frequency currents from such 
an apparatus as the Oudin resonator actuated b> an x-ra).coi .ire 
very treat Thev present a much greater apparent inconsistent! 
between the amount of power applied to the apparatus and the 
yielded than has been noted in the case of the x-rav cod. Th, high- 
frequency current often has a power of 10,000 volts amd 2S0 mill, m- 
l*eres, indicated by the distance of an inch, un» which t aiU Huw 
i continuous hue ot whim *»iark$. by a hol mr^milhani^remeU^ 
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This apparently possesses a power of 10.000 volts X 0.250 amperes «= 
2^00 watts: while the power of the primary current in the x-ray coil 
ni.»v be only 100 volts X 5 anijx’ivs — 500 watts. The explanation is 
the*same as in the case of other induced currents. The effert registered 
bv different meters is rather the effect of the maximum of each successive 
discharge than the effect of the average power yielded by the apparatus 
in a certain length of time. The physical effects, like fusing fine wires 
and even penetrating several inches of glass by fusing a path for itself 
through the solid glass, are explained on the same ground. The mild 
character of the physiologic effect is altogether astonishing and can 
be explained only on the assumption that an electric discharge with al¬ 
ternations above 5000 to the second loses its power to excite muscular 
contraction and certain other physiologic effects. This applies, of 
course, only to the case in which the body forms a conductor for the 
high-frequency current produced in the body either by induction or 
by perfect electric connection with the electrode or electrodes. The 
spark from a high-frequency apparatus produces physical and physiologic 
effects similar to those from other sources of high-tension electricity. 

The Method of Studying the Very High-tension Currents from 
an A'-Ray Coil.—The most effective apparatus and one which gives 
a graphic representation of the strength, direction, and duration of the 
impulses generated by one of these extremely powerful induction-coils 
is called the oscilloscope. 

Its construction is shown in Fig. 439. A glass tube into which 
wires are sealed at each end is sometimes separated into two halves by a 
thin transverse partition of glass or mica and sometimes has no parti¬ 
tion. It is exhausted to the degree of vacuum usual in Geissler tubes. 
The leading-in wires reach to within a short distance of the septum and 
each terminates in a smooth rounded extremity. Such a tube may be 
introduced into the circuit by connecting one of its wires to a conducting 
cord from one pole of the x-ray coil and the other of its wires to a con¬ 
ducting cord leading to the proper terminal of the x-ray tube. In this 
arrangement the currents to the x-ray tube all pass through the oscillo¬ 
scope. When these induced currents are passing there will be a play oi 
violet-colored light between the ends of the leading-in wires and the 
intercepting diaphragm. The reflection of this light in a rapidly 
revolving mirror shows that it develops in a series of waves in alter¬ 
nate directions and separated by a pause. The general character in 
one of Lewis Jones’ experiments (Fig. 459) was similar to that of 
the secondary currents in a faradic coil without an iron core. If the 
inverse discharge is suppressed by the proper adjust mem of spark- 

——- 

Fir. 439. -tWilUjwo|i«- observed in rapidly revolving mirror. 

gaps or vcntril tubes or self-induction the corresponding inverse portion 
of the wave will be absent from the tracing. This is made by throwing 
the reflection of the s[wt of violet light from the revolving mirror upon 
a photographic plate. Looking at the reflection in the revolving mirror 
the violet light does not look like a simple s]>ot, but like patches of 
light of definite shape, most probably of the character shown in lig- 
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459, where* the inverse discharge or make current in the secondary coil is 
above the neutral line and the direct or brmk current is lw*low it. The 
rate of revolution of the mirror Iwiug known, we may calculate from the 
tracing the number of inverse and direct discharges jier second. The 
proportion of the time occupied by each as compared with the total of 
each period or cycle is indicated ami also the relative strength; but this 
method does not directly measure the voltage or amperage of these cur¬ 
rents. 

This met hex! is applicable also to the study of high-frequency cur¬ 
rents. 

The following is quoted from the first edition of this work (1910): 

“A thought lias occurred to the present author that this method of 
studying induced currents will ultimately lead to the discovery of a per¬ 
fect apparatus for the production of the x-ray. The ideal current, 
according to my view, is one which will maintain a constant difference 
of potential between the two poles of the x-ray tulie instead of the rapid 
change from high to low potential or even to an inverse potential as 
produced by present methods. The ideal chart according to this view 
would show a uniform elevation instead of the waves in the present chart. 
This might occur from each individual direct discharge being length¬ 
ened by self-induction or by additional capacity in the primary or in the 
secondary circuit, or by increased rapidity of interruptions; and in 
either case it presupposes the complete suppression of the inverse 
discharge. The additional capacity might, for example, be a con¬ 
denser, of which the two surfaces or sets of metal sheets were of enormous 
extent! And if such a condenser were placed in the secondary circuit 
the insulating plates between the two sets of armatures would have to 
be of great thickness and impenetrability. The only ideal generator 
of x-rays is possibly radium. The x-rays and other radiations seem to be 
sent out from radium under the influence of a constant anti uniform 
force, just as heat and light rays or waves are sent out from a body that 
has been heated while hot and is kept at that temperature by a uniform 
source of heat. Of course, the heat is given out as vibrations, hut these 
are millions of times a second and are like the x-rays from a tube m 
which the two electrodes were, according to the authors ideal concep¬ 
tion, maintained at a uniform difference of potential. Let us imagine 
a hollow metal ball (Fig. 4(50) with such thin 
walls that it will respond to the very slight¬ 
est imaginable variations in temperature act¬ 
ing for the shortest time, and have this 
heated by a gas-jet the pressure of which 
varies from its maximum down to zero, or 
which may even be replaced by a blast of cold 
air. Then the heat vibrations would be sent 
out in varying quantities, and if the variations 
in the source of heat were very great ami 
rather slow there would be perceptible changes 

in the light and heat given out by the hot Fijt 460 .__ Hollow metal hall, 
metal bull. We know that the wave lengths temuerature. If 

of the light and heat vibrations wou c a• ‘ £ jht imperceptible 
the variation., were very, repel. ' >' Jnoun. end 

^^dft3?Sd US?. Sh«* i" U* — “ ( » ’“"' J 



(C) Jeff Behary 2019 






MEDICAL BUBCTRiemr AND UONTOEN RATH 


7 Iff 

responding instantly to every variation in the source of heat the li«lit 
\v.k< rapid!)* varying from its maximum quantity to zero, ami it.** wave 
length was also varying, and the variations in the heat sent out were 
even wider. Such an apparent uniformity of heat ami light emi don in 
consequence of extreme rapidity and uniformity of variations is analo¬ 
gous to the best conditions wc are at present able to secure in the pro¬ 
duction of the x-rav. At present the radiations from an x-ray tube nre 
a mixture of vibrations of a great many different wave-lengths and phys¬ 
ical and phvsiologic properties. With the ideal condition of a uniform 
and adjustable difference in potential between the two electrodes of an 
x-ray tube we should surely bo able to secure a uniform production of rays 
and might very probably lx* able to produce x-rays all of the same wave¬ 
length and to regulate the wave-length according to the degree of pene¬ 
tration and other properties desired. This would correspond to a metal 
sphere heated to an absolutely uniform degree by an unvarying gas- 
jet. The radiations from a tube at the present time may be regulated 
so that there is a preponderance of rays of a certain wave-length, but 
mingled with them are others front one end of the scale to the other, 
and for some purposes the x-ray is made to pass through a sheet of some 
substance which arrests rays of a certain quality and transmits rays of 
another quality. This would not be necessary if it were possible to 
excite a tube so that all the rays were of the desired quality.” 

I hose pages were read by Messrs. Sowall Cabot and Joseph T. 
Shaw, who were seeking an improved x-ray generator, and after some 
years of experimentation they have produced a generator of a direct cur¬ 
rent of high potential and of approximately unfluctuating voltage. 
This is described on page 725. 

Induction-coils for Very Heavy Currents.—Coils have been 
constructed (1907) by the Vereinigte Elektrotechnische Institute, 
l rankfort and AschafTenhurg, producing an abnormally powerful second¬ 
ary discharge. They arc said to be capable of forcing 20 to 40 niilliam- 
peres of current through a tube which is giving out So. 7 Bcnoist rays 
and through which the usual type of coil will only send A to 4 milliam- 
peres. 1 hey are guaranteed to produce a chest radiograph in from one 
to ten seconds without an intensifying screen and an* said to produce 
jx-Kis pictures in two or three seconds under favorable circumstances. 
These figures are for a coil in which the primary spool is 10 inches long 
an*, the distance between the secondary terminals is about 13 inches. 
It weighs about 150 pounds. It is very important to remember that 
a powerful current may be passing through the primary, as indicated by 
:lie amperemeter, and a relatively heavy current through the tube, as 
indicated by the milliampo remoter, and still produce no x-radianee at all. 
or so defective a radiance that only the poorest sort of picture could be 
rna< e. and that would require an excessively long exposure. It is easy 
jor the experienced eye to note the defect either with or without the 
nuoroucope. To determine the cause and how to remedy it are some- 
tnnes matters of great technical difficulty and it is to assist in this that 

p * lu ^?- v details m this chapter have been written. 

Radiography with a Single Impulse.— The current through a coil or 
transformer is turned on and is immtHliutoly cut off hv the blowing out 
°t a cartridge fuse. A single break discharge is thus produced which 
oxcit«*> t ‘ ie *-fay tube for an instant. The Polyphos Co. have a {latent 
U|>oii an outfit in which there Is so little resistance that at the single 



THE X-RAY 


717 


contact there is a tremendous How of current and an extraordinary de¬ 
velopment of x-ray power. It ix thus possible to take a radiograph of 
a crying child. \\ applcr, in this country, is about to manufacture a coil 
or transformer of this type. 

Rapid Radiography with Several Parallel Wehnelt Interrupters.— 
This nieth«>d is said to have been devised by Grocdel, of Nauheim. It 
is applicable to an ordinary induction-coil and consists in connecting the 
positive electric-light wire with three large platinum points, which may 
be in a single large jar or in three separate ones. There would be a sin¬ 
gle large lead electrode forming the negative pole of the interrupter if a 
single large jar was used, or in the other case the three lead electroties 
in the separate jars would all be connected with a single wire leading 
to the x-ray coil. 

The direct electric-light current of 110 to 250 volts is used and a 
primary current of 60 to 90 amperes, sending a secondary current of 20 
to 50 ma. through the x-ray tube. An exposure of one-fifth to one-half 





r iu. 461.—Tesla treformer wim, load to this from an induction-coil whwh is not >hown 

in trio nit. 


second produces an excellent radiograph of the chest when allthe^coa¬ 
litions are favorable. A heavy anode tube is required and a.juuk 
switch to prevent arcing when tins very strong current is toned An 
Ultomotic circuit-breaker, cutting off the current after the pn i 

is a very desirable addition to the outfit. _ • nn j„.... 

The coil h-is to be speciallv adapted to this purpose, m order 1 * 
ouch in^rTin ™.y poWer by the addition of one or more extra 

'“t«sU ^frequency CoU for .-Ray Production.-Anyaltor- 

natSTJ^rtcSS ■»»>•'- ro “^r i ±w r8 ’"hkhiv e h!S;: 

mary of a Tesla transformer, and t"«» >wa 1 "* ^ t _ .j r j niJirv 

lated bv immersion in oil have a spark-gap t ed with the 

armatures and tbrir, ^TKaU^TSpSti^Th* t>£ wo3£ 

primary of the spark l °'** * eut *«_jjercha-«>vercd copper wire for 

have utxmt 60 turns of No. gntta m „ 

the primarv and aliout 300 turns of No. 30 silk-co% cred magnet 
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wire for the secondary. The terminals of the latter are connected 
with the x-ray tul**. 

If an alternating electric-light current is not available the direct 
electric-light currents may be changed by n rotary transformer, and the 
alternating current tlms produced may |>e used to actuate a Tesla coil. 

An x-mv tube lights up with the discharge from a Tesla or high- 
frequency coil (Fig. 4(>1), but it usually lacks the sharp line of demarca¬ 
tion anti the brilliant radiance characteristic of the o|K*ration of an x-rav 
tube actuated bv an induction-coil. The Ovington apparatus and the 
Clapp-Fast ham quality coil, for instance, are excellent types of the 
high-frequency apparatus, but they do not give x-rays equal to appa¬ 
ratus of the same grade upon the other principle. 

The reason for this is the alternating character of the discharge. 
Neither pole of the apparatus can be considered the negative pole, and 
there is as much radiation of cathode rays from the anticathode and the 
accessory anode as from the cathode of the x-ray tube. It is true that 
one set of impulses may bo suppressed to a certain extent by ventrii 
tul>os. This means a very great waste of power as compared With the 
discharge from a Hhumkorff or induction-coil. The latter is so much 
more powerful at the moment that the primary current is broken that 
the Rulimkorff coil has distinct polarity, and one pole can be considered 
the negative and the other the positive terminal. 

An ordinary x-ray tube with its cathode only connected with the 
Gudin resonator, adjusted to give a 4-inch effluve, produces a moderately 
good x-ray. No other connection is made with the tube. The current 

traverses the tube not by leakage from its 
anode extremity, but by back-and-forth surg¬ 
ing. The gas in the x-ray tube acts as a 
condenser. 

The High-tension Transformer.—A pio¬ 
neer apparatus of this form for the production 
of the x-raj’ was introduced by Gaiffe. of 
Paris. To make a transformer, we take a 
soft iron ring (Fig. 402) and wrap a part of it 
it in several turns of insulated wire through 
, which passes the primary current and wrap 

1 .° . er . or . 10 ^\nre part of the ring with a number of turns of insu- 
tt ,K ln ‘ m ^c secondary current is to be generated. Every 

me no current starts or stops in the primary turns of wire a current 
s in* uced in the secondary turns of wire and the voltage of the two 
, n n pomaiy and secondary", is directly proportional to the number 
r urn ' s _ , * eac j* wire makes around the iron ring. This is a matter 
» 1180 electric engineering, ami if the transformer is one for 

ngmg from a low to a high voltage the appliance is called a "step- 
J' ■ amf( r ri f r - 1 appliance for changing from a high to a low volt- 
nr- .»* i - a , i” transformer. Transformers made for 

. - lou , UM ‘ ? n electric welding and lighting and electric power gonora- 
j 1 are *° Perfect that the voltage is changed either up or 

C. "} '!'" lo r of onlv 3 Per cent, of the power. 

..r. . n tl * ran.sfiirmer for x-ray and high frequency use must he run on 
. * rnaMiig current, and when* only a direct current is available this 
* ,!t,, ncd to an alternating current by means of a dynamo 

*il uni* known aa a motor generator. The primary current is n*gulated 


t *c- 462.— Step-up trans¬ 
former: />. primary; S, second¬ 
ary- 
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by « choke coil, or inductance, or a liquid rheostat, and is measured hv 
nn amperemeter and a voltmeter. I'rmii the transformer secondary 
wires pass to the poles from which the connection is made with the x-m\ 
tube. The strength of the current passing through the x-rav tube » 
indicated bv a milliampcrcmetor placed directly in the circuit supplying 
the x-ray tube. The discharge from the transformer being an alternat¬ 
ing one. two vcntril tula's an* introduced on the secondary circuit to take 
up all the discharges in one direction. A ventril tula' is attached to 
each pole of the secondary and these two tubes are connected. Thev 
thus form a shunt circuit through which one set of discharges pass, while 
the other set pass through the x-ray tube. A vcntril tube, it will be 
remembered, is a vacuum tube having much the same character as an 
x-ray tube, but with a simple cathode and anode and no anticathode. 




m 




-7T: 




. 








Fig. 4 —GaifTc’s transformer for x-ray and high-frequency currents. 

It is necessary that it should he provided with a regulator of its degrees 
of vacuum. With Ciaiffe’s apparatus it is necessary to have a set of 
condensers insulated by compressed air, and there is also a liquid re¬ 
sistance on each of the secondary' wires. In these resistances the current 
has to pass between a platinum and a lead point through dilute suj- 
phuric acid. The condensers and these liquid resistances produce uni¬ 
formity of discharge by preventing self-induction in tin* turns of the 
secondary wire in the transformer from a sort of backing tip action 
which would occur especially in connection with a high-frequency sole¬ 
noid or resonator. 

The principle of the transformer for actuating an x-rav tube is not a 
new one, but this whole combination gives such uniform and powerful 
currents that with some European operators it has displaced the more 
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Gaiffo’s transformer apparatus (Figs. 463—166), for high-frequency 
currents and the x-ray. depends partly upon the use of comprised air 
or pas as a dielectric or insulating medium, and portly upon the intro- 
duction of resistances or inductances in the primary circuit or derived 
from the secondary circuit to prevent the formation of an arc at the 
sj>ark-gap. 

The first is based upon the supposed fact that compressed air or 
other gas is a better non-conductor of effluves or disruptive discharges 
than gases at ordinary pressures, and that it has the advantage over solid 
insulation like paraffin or liquid insulation like petroleum oil, that it is 
perfectly homogeneous, whereas, 

+<****■TmZg 

I i 


a local defect in these others 
might occur. The possibility of 
a change occurring in the pressure 
of air inside the cast* containing 
the transformer produces a dan¬ 
ger to the apparatus from a re¬ 
duction in the insulation which 
is guarded against by a safety 
device. There is an orifice at a 
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Fig. 465.—Details of GaiffcV trnn.'former out¬ 
fit. The ventril tubes are not shown 


Fig. 464.— The condensers for Giuffo’s 
2 -ruy trare-fornuT. 

certain part of the case which is closed either by a flexible membrane or 
else by a piston. If a leak occurs the reduction in pressure will produce 
motion in the diaphragm or in the piston, and this motion actuates a 
quick break switch which turns off the primary current. The connection 
between the piston or the membrane and the switch may be a purely 
mechanic one, the motion lieing transmitted by levers and springs, or it 
may lx? an electric one, in which motion produced by the lowering of 
the pressure makes an electric contact, and the current so turned on 
operates a relay which causes the circuit breaker to act and cut off the 
primary current. 

The suppression of the arc which tends to form at the spark-gnp is a 
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matter of experiment with different combinations of inductance. 
(Coils whose self-induction produce a counter-electromotive force at the 
proper moment to oppose the break spark, capacities whose function is 
like that of the condenser of an induction-coil to receive the charge 
generated by the increased electromotive force when the current is 
broken and which without a large capacity to receive it would over¬ 
charge the two poles of the spark-gap and maintain an are.) These 
capacities are connected with the secondary circuit. Resistances mav 
be placed in the primary circuit of a transformer which will have a similar 
effect. The magnitude of the capacities and of the inductances to Is- 
introduced varies according to the precise conditions, and in some cases 
of a transformer with suitable resistances the other two means may he 
dispensed with altogether. 

Malaquin and Charbonneau have constructed a transformer giving 
200,000 volts. It has two secondary circuits around a closed magnetic 
ring. Provided with a rectifier, it is said to excite 8 x-rav tubes in 

r 

son os. 

Alternating Current Generator with High-tension Rectifier for jt- 
Ray.—A transformer is used which produces an alternating current, of 
60.000 volts and of 1 to 5 kilowatts, depending upon the amount of pri¬ 
mary current. This is from 10 to 50 amperes of 110-volt alternating elec¬ 
tric-light current. This is the generator in Snook’s apparatus, made by 
the Rontgen Manufacturing Company. If one has the direct electric- 
light current a motor generator is required to produce an alternating 
current. The current is rectified by a commutator in such a way that 
the top of each wave in the right direction is utilized. No ventril tube 
or spark-gap is required. The amount of current sent through an x-ray 
tube may be 50 ma. or more. The author has seen excellent radio¬ 
graphs of the chest which have been made by Dr. Leonard in an esti¬ 
mated time of one-half second, and pelvic radiographs made with an 
exposure of two seconds. Both of these were without an intensifying 
screen. The thorax pictures showed the diaphragm and heart with 
clear outlines approaching those obtained when a dead person is 
radiographed; they also showed the space between the heart and the 
diaphragm, which is usually demonstrable only by the fluoroscope. 

The greatest difficulty in the use of enormously powerful currents 
is going to be with the x-ray tubes. A continuous ilischarge of 50 ma. 
or more will develop a temperature of 2000° or 3000° F. at the focus of 
the x-ray tube and fuse even iridoplatinum in a short time Inc 
latter metal as a thick sheet riveted to a copper backing is used tor t In 
anticathode in one of the tubes made especially for these exceeding > 
heavy currents. Another form of anticathode is made by electroplating 
the platinum directly upon the copper backing. Silver-plating e? useful. 

Secondary Rays from a Tube Actuated by Such a Transformer.—- 
In a personal communication to the author Dr. Leonard expre>.'<-< 
the belief that the unidirectional character of the discharge through the 
x-ray tube results in a radiance free from secondary or vagabond ravs, 
and that, therefore, no diaphragm would lx* necessary to cut on these 
rays and secure good definition. He said that in renal calculus cases 
the amount of definition was so great as even to be confusiug. < At the 
author’s request Dr. Leonard has tried the author’s experiment in which 
a silver dollar was interposed between the x-ray tube and a jhuuiv, 
so tluit the latter was in the sliadow of the former. I he penny was 
40 
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readily visible wit.lt the fluoroscojie and in a radiograph. This was also 
th«' case when the dollar was supported upon a shoot of paper which hr. 
Leonard thought would out off secondary rays arising from the tube. 
His conclusion was that tin* imago of the penny was produced !>v ravs 
which had passed directly through the silver dollar. A piece of heavy 
sheet lead gave t he same result as thesilver dollar, hut with more blurring, 
attributed to the greater diffusion of the r-ray by the lead. The penny 


t is- Kny*Schecrcr "iutcrruptorlows" j--ray apparatus. 


in each case was 7 inches from the plate and its image showed no hala¬ 
tion. 

rhe author has made a number of very interesting experiments, 
Iron* which he draws the conclusion that the vagabond rays are, 
rno-t of them, not arrested by paper or even by heavy sole-leather, 
and that they arise under ordinary circumstances for all practical pur- 
pos<y from the glass walls of the illuminated hemisphere uf the r-ray 
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tube. llw experiment* do not enable him to sjiv whether these second¬ 
ary rays are due to cathode ray a or x-rays from the foou* on the nnti- 
cathocic striking the glass wall of the illuminated hemisphere, hut his 
belief is that they arr* duo chiefly to the impart of x-rnys. Inverse dis¬ 
charge causes cathode rays to strike the glass wall of the tula- and give 
rise to disturbing x-rays from parts outside of the illuminated hemi¬ 
sphere, and in this way add the blurring due to the secondary rays from 
the illuminated hemisphere alone. No amount of rectification of the 
current is going to remove the latter source of secondary rays. The 
most practicable ways to deal with this are by the use of a diaphragm 
to cut off the secondary rays and by the use of an i-rav tube with a very 
small active bulb communicating with a larger one acting simply as a 
gas container. The author’s cellular radiating diaphragm gives good 
definition over as wide an angle as may be desired. It may t*e con¬ 
structed to illuminate almost a hemisphere. No limitation as to the 
strength of current and the consequent intensity of the radiance results 
from the use of a diaphragm. His contact diaphragm is especially 
useful. 

The use of an x-ray tube with only a small surface for the radiation 
of secondary rays while permitting of the radiation of direct rays 
through almost a hemisphere is also believed to be original with the 
author. 

Kny-Scheerer “ Interrupterless ” sr-Ray Apparatus.—The Kny- 
Scheerer “ interrupterless ” apparatus, developed from Snook's inven¬ 
tion (Fig. 466), comprises a small stand upon which are mounted 
the necessary switches and rheostats and a cabinet, in which is a 
motor generator (F, Fig. 407), a step-up transformer (T and h a), 
and a high-tension commutator (k c j, etc.), which is mounted upon 
the same shaft as the motor generator. This high-tension rectifier is, 
therefore, synchronous with the alternating current furnished by the 
motor generator to the step-up transformer. 

When a is the positive secondary polo of the step-up transformer, 
the positive current passes through h and the metal strip <S to the ter¬ 
minal c. then to the anode of the x-ray tube, and from the cathode of the 
x-ray tube to the terminal /. From here it passes through the metal 
strip and g to h, the negative pole of the transformer. 

During this time the positive current cannot reach the cathode of t ic 
x-ray tube because the insulated part of the right revolving disk is 
interposed. The insulated part of the left commutator disk i> a ><» 
interposed in the path from the negative pole to the anode of the x-r.n 
tube. . 

At the other phase of the high-tension current both commutator 
disks have performed a half-revolution, so that a complete metal it | ,a 1 
is furnished by h. which is now the positive pole, through >j an<l *» an \ 
to the anode of the x-ray tube. From the cathode of the x-ra\ u n 
positive current passes to/ and S, which is now in a line between./ am 
from which it passes to a, which is now’ the negative pole of t u a . 

The current delivered to the x-ray tube is unidirectional and l lU ^V tl 
ing (Fig. 468), and is much less destructive of tul>es than the alterna mg 
discharge from an ordinary induction-coil, us in Fig. 461). 

The simplest type of this apparatus is the one made for use wun 
the direct electric-light current, because the high-tension coiumu a or is 
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tig. 467. Transformer and high-tension commutator of Kny-$cbcerrr " intcrrupterlr**' 

jr-ray apparatus. 
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168. Current delivered to x-ruy tube by transformer with high-tendon commutator. 



460. Current delivered to x-ruy tube by ordinary induction-cuil. 
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made absolutely synchronous with the alternating current supplied to 
the transformer by mounting the commutator ujmhi the same -haft as 
the motor generator. The alternating electric-light current and triple 
and other polyphase currents could be supplied immediately to the 
transformer except for the difficulty of securing ulwolute synchronism 
in the separate motor which would Ik* required to run the commuta¬ 
tor. This synchronism will probably be attained in the future, but for 
the present the most reliable method for employing the alternating 
electric-light current or multiple phase current is to use it to run a motor 
generator with the high-tension commutator mounted upon its shaft. 

Waite and Bartlett and Wapplcr arc among the American manufac¬ 
turers who make excellent transformers for x-ray work. 

Open or Closed Core Transformers for x-Ray Work. There is an 
impression that a transformer in which there is not a complete iron ring 
gives a better quality of x-ray for such subjects sis the frontal sinus. 
This be should determined bv the manufacturers. 

A 9-inch transformer is excellent for “instantaneous” Kontgcnography 
and for telerontgenographv. The maximum capacity of such an ap¬ 
paratus is 4 kilowatts and the output can be regulated for the mildest 
radiotherapy and for exciting high-frequency apparatus. They are 
made up to 11 kilowatt capacity, which of course is much letter. 

Direct Current Motor Generator for x-Ray Work.—An apparatus 
of this kind was under construction by the Baker Electric Company at 
the publication of the first edition of the present work, and was de¬ 
signed to develop a continuous direct current of 50.000 volts and an 
energy of 44 kilowatts. This means the use of about 50 amperes of 110- 
volt direct current to run the motor. Seven or eight horse-power are 
generated and a shook from this current will be a much more serious 
matter than one from an ordinary coil or static machine. Electric 
engineers had up to that time considered 10,000 volts the practical limit 
in generating direct currents. It has not been brought to perfection.. 

Unfluctuating, Hi gh Potential Constant Current Generator for Excit¬ 
ing an x-Ray Tube.—In the first edition of this work (page 603.) the 
author expressed the opinion that neither the induction-coil or the static 
machine or the transformer with a high-tension rectifier, or the Cinsso- 
nator with its series of impulses in the right direction, was the idem 
generator for x-ray purjioses, and that a generator of a constant, and, of 
course, unidirectional high potential current which could be regulatei 
to any voltage would be preferable for the following reasons: 

The discovery of this apparatus came about from the perusal o 
these paragraphs by Messrs. Ca!x>t and Sbaw, electric on f? Iu j^ 
engaged in the manufacture of high-tension apparatus tor - 

telegraphy and other purposes, and Air. Cabot, having :ilrcad> 1 *. 
work upon a means of generating high-tension direct current tor e 
metallurgy, they decided to apply their invention, in the nr- P* • 
to the generation of current for x-ray purposes. Their first :| PP* 1 * 
the heterodvne, consisted of a transformer in which an a t< rna k 
rent of 220 volts was stepped up to a current of many 
which was made unidirectional and practically constant ‘ 

condensers of very great capacity, and inductances acting as i 
for suppressing currents in the wrong direction. • „f 

This was an advance over the Gnssonator. which gp*c ’ • ~ 

secondary currents in the right direction, but, of course, "• 
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of the x-ray tube. Anoscilloscope in series with the .r~ray tithe showed » 
continuous luminous hand in u n*volving mirror instead of the W'rii - of 
Hashes seen with any previous generator. I he .r-ray tut in it elf showed 
continuous luminosity in a revolving mirror, and t Ik- x-rays were approx i- 
matelv homogeneous, all being produced hy electrons traveling at 
about the same speed under the impulse of an unvarying voltage. It 
was at this stage that the author was first, visited hy Messrs. Cnlsil and 



Fat- 4TO.—< ahot high-potential direct current converter. Delivers unfluctuating, 
•ugh-potential direct current from direct or nlU-riuitiiig current source (Electric Conversion 
Co., Brookline, Maw.). 

V irittle in the glasseiuo is a low voltage triple-phase generator, the current from which 
im stepped up ny three transformers, one for each phase, eoneeftlod in the linse. The high- 
tenmon tnplc-phase eurrent reaches the x-ruv tenninnls through a commutator visible in 

the gins* cum-. 

In another glass case on top the author has a high-tension interrupter and condenser, 
liy mean* of which the current is caused to flow through the tulx« only half or only 
one-tenth of the time. Thin i* for use in fluoroscopy and radiotherapy. 



it seemed to him that too much power was wasted, ami that the cor¬ 
relation of the various capacities and inductances was a complicated 
matter, anti probably not subject to accurate regulation for the different 
voltages and am|X}rngcs required for all radiographic and treatment work. 

I In* final development is the Cabot high-potential constant vaUogc 
generator, which requires the use of no condensers or choke coils, and 
transforms a direct current of 220 volts into a continuous direct current 
of from 10,000 to 110,000 volts, with the loss of about 1 or 2 per cent, of 






energy. This is accomplished without the use of condensers or inductive 
resistances. The 220-volts direct current operates a rotary transformer, 
producing triple-phase c urrents. These pass through the primary of a 
sot of three transformers, connected in such a way ns practically to form 
a Gramme’s ring, and if the same strength of triple-plmse current is used 
of course the secondary winding at opposite ends of any diameter shows 



Fig. 471.—Control panel for Cabot hiith potential direct current converter: A, Mil- 
luunvtcr; R, kilovolt meter; C, primary ammeter; 1% quality (nitjo of transformation; 
Wcr; D. quantity (resistance regulator) iever: F. operating switch: G. main current switch; 
II. starting box; I. automatic overload circuit breaker. The time switch pot shown. 
It may be s-t for cx|>OHures of from ouc-thirty-second to one second (Electric C on version 
Co., Hrooklinc. Mass.). 

a certain difference in potential equal to that of any other opposite pt)ints. 
If the current were taken from any two fixed points of the secondary 
wintling it would be a triple-phase current, which is only a special type 
of alternating current; but collecting this secondary current front portions 
by brushes which advance at the same rate as the variation in the cur¬ 
rent secures an unfluctuating secondary current. The voltage is so 
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high that the brushes are applied at the outside instead of near the axle, 
as in ordinary dynamos. 

While it is equivalent to a Gramme’s ring, the transformer looks more 
like three ordinary “step-up” transformers. The primary is in rnanv 
different sections, so that any desired ratio of transformation and, con¬ 
sequently, any voltage may be secured. There is a rheostat to regulate 
the amperage of the primary current, and consequently that of the 
secondary current, but, of course, with a certain adjustment of the 
apparatus the voltage attained will be higher the greater the degree of 
vacuum in the tul>e, and the number of imlliamperes passing through the 
tube will be correspondingly less. 

Generally speaking, with an unfluctuating voltage, each 10,000 volts, 
corresponds to 1 degree Benoist. so that 00,000 volts indicate x-rnv of 
about Xo. 9 Benoist, and the greater the number of milliamperes sent 
through the tube at this voltage the more quietly a radiograph will be 
produced or a given therapeutic effect obtained. Cabot’s experiments 
show that with this voltage an exposure of 34(H) milliampere seconds at 
10 inches from the skin equal 1 Sabouraud-Xoire dose. According to 
this estimate, if the anticathode were 10 inches from the skin and there 
were 34 milliamperes passing through the x-ray tube, an exposure, or a 
series of exposures, amounting in all to one hundred seconds, would 
produce a Sabouraud dose. And, again, if there were 3.4 milliamperes 
passing through the tube at the same voltage, representing the same 
degree of vacuum and the same quality of x-ray, an exposure of one thou¬ 
sand seconds at 10 inches from the anticathode to the skin would pro¬ 
duce a Sabouraud dose of 51 Ilolzknecht units. 

Currents sent through the x-ray tube by such a generator must be 
prevented from undergoing oscillations analogous to those shown by the 
110-volts direct current when supplied to an clcctrie are with a condenser, 
and known as the singing arc, page 018. Oscillation stoppers are, there¬ 
fore, provided, which consist of spirals of fine wire wound over hollow card¬ 
board cylinders. One of these is in circuit at each secondary' terminal. 
An x-ray tube, with the proper degree of vacuum, excited by this appara¬ 
tus, shows no inverse discharge at all in the oscilloscope, and no spark- 
gaps or vcntril tulies are required for radiography or Rontgenotherapy. 
But a tube with too high a degree of vacuum shows rings indicative 
of inverse discharge, ami this is confirmed by the oscilloscope. 

Ihe apparatus consists of several different parts. At the bottom 
there is the transformer, or rather there are three transformers for pro¬ 
ducing the high-potential current from the triple-phase primary current. 
This section may lie enclosed in wood and requires no attention. The 
section above this contains a motor generator of triple-phase currents, 
having hard-rubber revolving disks mounted upon its axle, and pressing 
against the outer edge of each disk are metal springs acting as collecting 
brushes for the high-tension current. 'Phis part of the apfiaratus had 
lietter be enclosed in glass, so that one may see that these contacts an* 
all right.. There are two oil-wells, which should be kept full to lubricate 
the bearings of this motor generator. 

A number of fuses and an automatic circuit-breaker protect the ap¬ 
paratus from too heavy currents. 

Above this there is the Jluuro&copic attachment, by means of which 
the high-tension current may lx* made to flow thnmgh the x-ray tulx* 
one-half or only one-tenth the time. This is useful for treatment and 
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fluoroscopy.becameit enables one to employ for example a -eoondnrv 
current of 5, or M> kilovolts with about 2 niilliamperes. There- is the 
same degree of vacuum in the tula-, and the same penetration is moduli 
as with several tunes that number of milliamperes without thbacS^™ 

effect He Pat,Cnt nmy X> ex l K>setl fora much longer time without an ov.'r- 


, icBiswnce are sun m senes, and adjusting the ratio of 

transformation to pro.luce 90,0(X) volts, an exjiosure of one-fourth second 
will produce a radiograph of tin- stomach and intestines with intensifying 
screen and radiographs of the hands without a screen. A tungsten target 
tube will stand a ntimlier of these exposures at intervals of a second. 

Turning the rheostat to a point where only one-fourth of the entire 
resistance is in circuit, and adjusting the ratio of transformation for 
60,000 volts, an exposure of about two seconds is suitable for screen radio¬ 
graphs through the body and about fifteen seconds without an intensi¬ 
fying screen. The same intensity will make radiographs of the extremi¬ 
ties in two to seven and one-lialf seconds without a screen. The longer 
and weaker exposures have more effect upon the vacuum in the tube, and 
require a change of tube from overheating sooner than the short, strong 
exposures which produce an equal effect upon the photographic plate. 

These two strengths of current are sufficient for practical purposes 
in radiography. 

The tube is regulated beforehand with a low-tension current, until it 
transmits a current of o ma. or a little less with a pressure of about 40.000 
volts. 

For Rontgenotherapy 60,000 volt ratio is excellent, and for many 
cases either all the rheostat resistance may be used or about nine-tenths 
of it. Current values of 57,000 volts and 4 ma. correspond to about 6 
Benoist and fa Tousey, producing a mild erythema dose of 5 H. in about 
forty minutes at a distance of 13$ inches from the anticathode to the 
skin. 

A new tube will commonly light up at a tension of 20 kilovolts and 
pass a few milliamperes. After a little use it may require 40.000 volts 
and pass 5 ma. The tube in the first condition will pass perhaps 200 
ma. if sufficient power is turned on to maintain a tension of 90 kilo¬ 
volts at the tube terminals, while in the second condition a voltage of 
90,000 will send perhaps only about 30 ma. through the tube 

A tube which has lieen used a number of times requires a higher am 
higher voltage to light up and. unless the vacuum is regulated, w>i 
eventually reach the crank stage, where KM).(XX) volts nia> * riN, - u,r ” 
to break down the resistance of the tube, and where, with an 
ting voltage generator, a great rush of current may take p .. • * r 

undesirable effect upon the tube. The moral is to test the condmon 
the tube with small current values and use the regulator rather tha 
extremely high voltages for overcoming crankiness. shorter 

The time of exposure with any of these voltages 
the greater the numlx-r of milliamperes jK-issing through the 
best current with medium and high voltages is 2 o mrticuhr 

Within reasonable limits it may be said that withiany 
voltage or penetration factor the same number of milliampore seconds 
will produce the same radiographic result. 
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Cabot'* Table of Voltage* to hr Maintained on TnU Terminaln. 

30 to 35 kv. For pr«-M rontmut in Umhuc detail* of hand <>r cheat of thin aubjmt*. 

3*> to 40 kv. For gnut contrast in general work and not too thick region*. 

40 to 45 kv. For bone work where thickness of ttiwuc w under 2 mche*. for ch.-M 
work on 100-pound subjects, and for general ti*ur detail u>ihg tin 
intensifying screen. , , 

45 to 50 kv. Suitable fur lame work on the extremities and chest work on l.Vt- 
pound subjects. 

50 to i>() kv. Beat fur kidney work on light subjects. May be used for bismuth 
work on light subjects. Got a I for general bone work on the extrem¬ 

ities. 

60 to 70 kv. Same as above with increasingly heavy suhjocts. 

70 to SO kv. Only suitable for hip. frontal sinus, all bismuth work unless contrast 
between details is unnecessary. 


Example* of Radiographic Exposures vriih an C»fluctuating Voltage. 
—A small child’s hand may In* radiographed with 130 kv., the thymus 
gland with -10 kv.; a thin adult foot with 45 kv. and 50 ma. exposure, 
three seconds at 28 inches.; a large 180-pound woman’s abdomen with 
68 kv., 40 ma., and live or six seconds. Bismuth exposures arc made with 
70 kv., 50 ma., an intensifying screen, and an exposure of one second or 
less, depending upon the size of the person. A very thick adult hip 
requires 80,000 volts. 

The‘ fluoroscopic attachment,” by means of which the current passes 
through the x-ray tube only one-tenth of the total time of exposure, ac¬ 
complishes much more than the mere attenuation of the radiance. It 
makes it possible to decidedly increase the voltage, and, consequently, 
the penetration, without increasing the milliamperage or the total x- 
radiance to which the patient is exposed in the course of a treatment or 
a fluoroscopic examination. 

The tube in a certain condition may transmit 5 ma. with a voltage 
of 40.000 and an all-time current, and show current factors of 2 ma. and 
54 kilovolts with one-tenth time current. This means an increase of 
almost one-half in penetration anti deep effect in radiotherapy and safety 
in fluoroscopy. 

Sabourmtd Dose of About 5-J H. with the Cabot Transformer .—Cabot 
and Dodd, experimenting at the Massachusetts General Hospital, found 
that with a penetration of 4 Benoist this standard erythema dose was 
applied by an exposure of 13400 milliampere seconds at a distance of 10 
inches from the anticathode to the skin. For example, a current of 3 jo 
ma. would require an exposure of one thousand seconds, and an exposure 
of two thousand seconds with It 7 ,, ma. and five hundred seconds with 
ma. 

My own observations go to show that milliampere seconds do not 
form a reliable measurement of x-ray dosage, but that it is necessary to 
standardize the conditions as to voltage and milliamperage, so that 
these may be duplicated for each treatment of the same character with 
the same x-ray tul>e; and then, by means of a record of the effects upon 
patients or test exposures upon Sabouraud pastilles, or the author’s 
method of comparing the photographic effect of the x-ray with that of 
incandescent electric-light, we may attain an accurate measurement of 
the power of the x-radiance itself. 

Absorption of x-Rays of Different Degrees of Hardness by the Human 
tissues. Cabot’s 1 results with an unfluctuating voltage, shown in the 

* Archivcai of the Roentgen Ray, Aug., 1011. 
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nenoisr ior oacn iu kilovolts. 



Voltivicr on tub* terminal*. 
Kilovolt*. 
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A ’-ray Tube Refusing to Transmit Current .—One important fact is 
that a tolio which will not light up with any reasonable application of 
power in the form of an unfluctuating voltage may very likely light 
up under the impulsive discharge from an induction-coil, and imme¬ 
diately afterward operates nicely with the unfluctuating voltage. The 
possession of even a small induction-coil, and its use for such contingencies, 
will often save a tube from lacing punctured or having its vacuum reduced 
below a useful limit in the effort to pass a current of unfluctuating volt¬ 
age through it. These remarks apply also to the use of the ordinary 
spark regulator for lowering the vacuum in the tube; it is sometimes diffi¬ 
cult to send an unfluctuating voltage current through the regulator of a 
cranky tube. 

It is not to lx? supposed, however, that such troubles are entirely 
avoided by the mere use of an induction-coil or of a transformer giving 
an impulsive current. There comes a time with even’ tube when a fur¬ 
ther attempt to send a current of any kind through it will result in ruin. 
The tube should not be forced, but sent to the maker to have a new r regu¬ 
lator applied and re-exhausted. 


THE TYPE OF TUBE 


When an x-ray tube is spoken of as a 50 -cm. tube it means that 
the tube is intended for use with a current strong enough to sparfc 
across a space of 50 cm., and for general radiographic work this is 
al>out the best size of tube to use. A tube of 25-cm. rating is alxmt 
the smallest useful size, and one as large as 100 cm. is to be considered 
as a curiosity. Recently tubes have been designated as 7-inch bulbs 
if their diameter is 7 inches, and this is the most useful size. The bulb 
of a 50-cin. tube is about ti inches in diameter and the distance from 
the cathode to the anticathode is alxmt 3 inches, and usually the anode 
and anticathode arc connected by a wire outside the tube, so that the 
antieathodc is also an anode. The resistance to the passage of t ie 
current through the tube is very slight when the vacuum is low- and al¬ 
most any strength of current may lie sent through it, but, of course, 
not long enough to overheat the tube. \\ hen the vacuum is medium, 
however, the resistance is such that if a current of more than a sui a > e 
strength is turned on only a portion of the current can bo earned across 
by the cathode stream and the rest will spark across the air-space k*- 
tween the positive and negative tips of the tube with very great < angtr 
of puncturing the tube. This is the way that most punctures occur, the 
spark passing jxxhaps from the negative tip toward the anticuthode. 
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oenetniting tin* glass »> H» attempt to effect the discharge along the 
^hort.-st. path. Of course, other punctures occur from allowing on* 
of the conducting ronls to hung too near th< bulb, and it is partly to 
avoid this possibility that the various points of an x-ray tube are made 
go | tI „g. A tube in which the vacuum is veiy high would, of course, bi- 
sum to puncture if a powerful current were turned on. With any suitable 
degree, of vacuum a 50-cm. tube will transmit the discharge from any 
of the coils or static machines ordinarily used for x-ray work, but, of 
course, a 25-cm. tube would not stand the full current. Some tubes are 
liable to become hard or develop a high degree of vacuum during tho 
exposure, and it is often wise to have the positive and negative arms 
of the x-ray coil only a little farther apart than the spark resist¬ 
ance of the tube so as to act as a safety valve. If the vacuum in 
the tula* and consequently its resistance become too high, the cur¬ 
rent will then leap across between the terminals of the coil instead of 
puncturing the tube. The same safety-valve arrangement is almost 
always a wise precaution against accident in the event of an excessive 
current from burning out or short circuiting some part of the rheostat. 
In such a ease if the current can harmlessly jump across a space of 3 or 
•1 or even 5 or 8 inches between the arms of the coil it mav prevent injury 
to the tube and alarm to the patient. 

The most satisfactory tubes are the bianodal, in which the anticathode 
and the anode may be connected by a wire outside the bulb and reallv 
form a double anode. Such a tube does not blacken as quickly as one in 
which there is only one anode and t his feature is especially valuable whi'e 
the tube is being exhausted on the air-pump. It must be remembered 
that an x-ray tube consists essentially of a bulb containing a partial 
vacuum with a positive and a negative wire carrying to it a current 
of very high potential and very rapid interruptions. The current Is. 
i course, carried from the negative to the positive pole, no matter what 
their relative positions may be; but as a result of the current the cathode 
rays start perpendicularly from every point on the surface of the cathode, 
r 1 ,! | c ® mmon b' puule concave so as to focus those rays upon a metal 
disk called the anticathode, where their impact causes the vibrations 
ca led the x-ray. It is not necessary that the anticathode should be con¬ 
nected m any way with the electric current. In fact, in some tubes 
u>ed especially for treatment there is no anticathode at all, the x-ray 

^ m P a(, t of the cathode stream upon the glass wall 
oi tne tube. This was originally the ease in all x-rav tubes. The cssen- 
• i U ^ f lonh , °f the target are so distinct from those of the anode, 
• t , 1 t | ? ere Jy t he positive terminal, that it is always preferable to call 
fithr-rv it* ,! , '; H ' ! (xlc - some tubes it forms also the only anode, and in 
onlv -m | ia ' U jointly with another anode, or may lx* used as the 

Thi* «nii« a, K ‘ cnt,rt *ly disconnected from the electric wires, 
mirror th«. i ,n . any caso niust be placed at the focus of the cathode 
sufficient dist -T 1' ) lowe 'T r ’ ma '’ be placed at any part of the tube at a 
a "•» tuh,?h^i,. ron l ' hC ™" ,odc - SomeOnx" « found .hat 

anode and the intil- iti '"i ' acuu . 1 ? and wiI1 g> vc better results when the 
onlv with the -intic-itt T * a f*’ disconnected and the connection made 
^ ^ th " t “ bc l bcc, '"‘ l : a hftr dor fro,., i, »ill 

This point is „( son ‘ 1?: c ®? noct the tuiodc and the anticathode, 
be of use in all t ul* ..*. 1 importance, but it will be found not to 
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t. je*. 

° ft h T;innf r» Un<lf ‘ laoh lu, T of S,w "» rating. In which no amount 
of regulation of the vacuum or of the self-inductance or of the intermp- 

tions or st rength of the current succeeded. Then- was an irregular groin 
hght which almost filled the tube with flickering circles here and ttare 
and a veiy poor x-ray was shown by the fluoroscopo. This was all imme¬ 
diately remedied bv disconnecting the anticathode and using only the 
anode for the positive terminal, and the tube became sharply divided 
into a dark hemisphere and a hemisphere filled with brilliant steady 
green light with a good x-ray production. After such a tube has begun 
to work properly the anode and anticathode may be found to work 
very nicely when reconnected. As intimated above, there are several 
other causes and as many remedies for this troublesome condition, so 
that this disconnection of the anticathode is not always the thin® 
needed. 


The line of demarcation in an x-ray tube may be displaced forward 
by introducing a spark-gap in the circuit. Charbonneau, 1 who called 
attention to this fact, finds that the displacement is the same for any 
length of spark from mm. up. He finds the same amount of dis¬ 
placement, no matter whether the spark is on the line leading to the 
anode or the cathode of the tube. 

Charljonneau finds that the degree of penetration is reduced 33 per 
cent, by any spark-gap, however short, on either line. 

A perfectly continuous connection must, therefore, be made without 
the smallest spark-gap between the poles of the x-rav coil in order to 
secure the maximum field and the maximum power of radiation. 

Charbonneau attributes this effect in part to the entrance of hydro¬ 
gen into the x-rav tube by electric means. The hydrogen is supposed 
to arise from the electric decomposition of watery vapor present in 
the atmosphere. He puts this to practical use in reducing the vacuum 
in an x-ray tube which has no regulator. The connections arc made 
in the regular way except that there is a small spark-gap on the 
leading to one pole of the coil. A moderate current allowed to ow 
through the tube for half an hour results in a material reduction in the 
degree of vacuum as indicated by the spintremeter and the Kenoist 


wliochromometer. . 

The “heavy anode ” (more properly “heavy anticathode ) C rundetach 
ube is an excellent one, the glass lieing of the very best quality for x-ray 
rork, the osino-regulator being first class, and the anticathode being 
Imped like a horse’s hoof and presenting such a large mass of metal as to 
taml the heaviest current without fusing, (tig. 4j 2 shows such a tube, 
rherc is no jierfcct x-ray tube, however, and oneof the drawbacks of this 
ube is that the shadow of the anticathode is thrown in the direct!onin 
vhich the picture is generally taken. This B due to the ai 
s placed behind the anticathode, whereas, in most other tub^theanode 
s in the long axis of the tube and the stem of the anUcathode extends 
Backward so that the shadow of the anUcathode does not fall “front 
if these other tubes. Another imperfection is sham! l>> all b<*vy 
inode" tubes; the great mass of metal liberates so much gas that the 

i I* Riuliuiu, Sept. 15, 1905. 
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tube becomes temporarily uselcss the moment it gets veiy hot. Some 
of the author’s l>est radiographs have been made with a 60-cm. tube of 
this tviH*. but it has seemed to him tliat this type of tuts* is n little 
more difficult to use than some others. If it is not in just the condition 
required, it require all tin* skill and jKitience one possesses to adjust it. 
It lias an osmo-regulator, a thin metal tulxt, looking like a wire, which 
when heated by an alcohol lamp permits hydrogen gas to pass through 
its pores and t hus lowers the vacuum (Fig. 173). Hanging a cuff of plat¬ 




inum over the osmo-regulator enables one to raise the vacuum (Fig. 474). 
For this purpose a loose cuff of platinum is put over the platinum tube 
and is heated on the outside by an alcohol flame. The heat must be 
intense enough to make the inner as well as the outer tube red hot and 
consequently porous to hydrogen gas. The excess of gas in the x-ray 
tube escapes through the pores in the small red-hot platinum tube. 

A special lamp for heating an osmo-regulator has been devised by 
Paquelm, the inventor of the celebrated thermocautery which hears his 

name. Bv an arrangement of hand- 
bulb and container full of naphtha, 
Benzene, or gasolene a jet of carbu¬ 
ret ted air may he ignited and when 


i *IS- 4 <3. \ fllard s (xmo-rvitulator lowering 
lac degrw! of vacuum. 


Fig. 474.—Raisin* the degree of vacuum- 


" . against the osmo-regulator produces the desired effect very 
pnily. As in the case of the cautery, the lamp remains in full blast as 
• mg as the current of air is kept up by squeezing the hand-bulb. It is 
< r\ important never to lower the vacuum to too great an extent. If 
i< vacuum is only a little too low it can readily he brought up by run- 
U )e f° r 11 few minutes with a reversed current. A tube in 
ne vacuum has lxH-omo too low from overheating hv the cur- 
' ti usually returns to its original condition if simply allowed to 
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r«H>!, am? ran Imrdly he made t« cfo so in any othr 
anode (iiimlclarh tulx* cools quickly and regain 


platinum disk by overheating. 


cathode red hot. Care must be taken not to bum a hole through the 

n ntmnm < id' hv Avor 


i.. v 

Tungsten Targei x-Ray Tubes.- The author’s tendency is to use 
“heavy anode” tubes altogether for radiography and radiotherapy, and 
since its discovery the tungsten target has l**en exclusively adopted. 
Tungsten has a melting twice as high as that of platinum, and’if theanti- 



Fig. 47.5.—Tungsten target jr-my tube. 


cathode consists of about ? pound of copper into the face of which a 
button of tungsten is electrically welded it is practically indestructible. 
Very satisfactory tubes of this kind are to be had from any of the 
American x-ray tube manufacturers. They should have-a regulator for 
reducing the degree of vacuum. 

Tubes with t he type of regulator found on this one may lx* used with 
the regulator so adjuster! that the ware of the reducer is a measured dis¬ 
tance from the negative tip (Fig. 470). A portion of the current will 
leap across this space if the resistance in the tube* rises and in this way 
gas will lx* liberated anti the vacuum reduced. Acting as an automatic 
governor this will prevent the vacuum from rising above the level de¬ 
termined by the distance at which the wire is placed. For radiography 
such an arrangement is not entirely satisfactory’ and fortunately we are 
able to dispense with it. 

A small pledget of cotton moistened with water is employed in the 
regulator of a tulx* recently constructed by Dean, of London, and Ber- 
lemot, of Paris (Fig. 477). 

The regulator is a separate portion of the x-ray tula* with which a 
communication is established by turning a h top-cock. Watery vapor 
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from a wet sponge in tin* small prolongation I hen enters the main (mil, 
and lowers t he degree of vacuum. 


riE. -1<0. 1 hi* Queen sclf-rcgalnting jr-rny tul*-. 

ntherJ'!^ W ^ tub ? !“ ve ,)con made by Gundelach. Muller, and 
fJertn'm !- ."'V*/?.'•’ ^ Ac hlett, of New York, an<l by Fricdlnndcr, of 
> and Chicago. In them there is a water-vessel (Fig. 478 ) 


tin- 477. A -my tube with aqueous v«|KJr regulator- 

inu tlL i' 1 !V S • M T f 5* et, . v *9 prevent the anticathode from beeoiu- 

surroumU tt '! “ orwna * Frietllander water-cooled tuU? the water 

urrounua the heavy copper stem of the autienthode, but the heat 


(C) Jeff Behary 2019 
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reaches the water so slowly that it afford* very little proteetion in the 
case of short exiHKsurrs with a heavy current. This particular tube has 
quite a heavy target, however, and retains its vacuum quite well Some 
of my best radiographic work has l*een done with it. The thcoretirallv 
eoireet water-cooled tube* is one in which the target forms the hottor'n 
of the water chamber It has been found that it is better to have t\ 
disk or. rather, cup (for it forms the whole lower section of the o,ti 
cathode) made of thin platinum with a backing of nickel and to have a met¬ 
allic stem pass from it to t he positive tip of the tube. A heavy pure pint 
num anticat hode absorbs so much gas. like spongy platin um , that the vac¬ 
uum becomes too high: and water is too poor a conductor to give the be*t 
results without a complete metallic connection. Tubes on this principle 



Fig- 478.— Water-cooled x-ray tube of the Muller type. 


arc made by all the firms mentioned above, they are expected to stand 
the heaviest currents, and when in working order produce l>eautiful 
pictures. They are so difficult to keep in the best condition, however, 
that at the present writing they seem hardly to be recommended. 

Other tubes are made in which the reduction of vacuum is produced 
by heating a prolongation containing potash or by passing a spark 
through it. In Thompson’s automatic regulating tube this spark passes 
to the wire which leads into the prolongation containing the potash 
whenever the vacuum reaches a certain degree of resistance, as deter¬ 
mined by the distance at which the wire is placed. 

The Volt-Ohm tube has the secondary anode in a bulbous expansion 
of the positive prolongation of the tube. It is made with or without a 
regulator and the latter may be set to act automatically. It also 
made with different weights of antirat hode and is in every way a first- 
class tube. 

The bario vacuum tub< has the spark-gap leading to the regular or en¬ 
closed in hard rubber to conceal the spark and reduce the noise, am i 
may be set to act automaticsdlv at any degree of vacuum. 

Other tubes are made with a valve arrangement by which air may *' 
admitted and the vacuum lowered. , . , 

Still others (Friedlandcr) are made with an adjustable focus ojieia * ‘ 
from outside tho tube by means of a horseshoe magnet. A hoa\ \ cur~ 
ront focused upon a very small spot will fuse the platinum. '' 11 * lL 
would not happen if the focus were less sharp. _ . 

The rcifiilatirm tube of Queen & Company of Philadelphia is eon 
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stmctcd on the same principle*, but, as will l>c seen from the illustration, 
Oil a little different lines from the regulating tubes of Kricdlnndcr and 

Muller. 

Tubes made with an automatic regulator, as patented by Queen & 
Company, may be run continuously for a long time, providing that the 
tula' has a tendency either not to change in vacuum or to change slowly 
toward a higher degree of vacuum with the strength of current that is 
employed. The regulator is set at such a point that a spark will leap 
across to it if the resistance of the tube increases in consequence of the 
change to a higher degree of vacuum. The spark causes a generation of 
pLs in the tube and lowers the vacuum to the proper degree. There 
is a certain loss of radiance during the action of the automatic regulator. 
This must be taken into account in estimating the exposure. Five 
seconds is the proper time for certain pictures, but this would not be 



Hr. 479. —A'-rny tube with interior filter. An abandoned model. 


long enough if a powerful spark were leaping across to the automatic 
regulator all that time. 

Helium Gas in x-Ray Tubes .—The mineral cleveite if purified over 
calcium and carefully dried gives out helium gas when heated. 

The purest channel rays or positively charged particles are obtained 
in a Crookes’ tube containing practically pure helium gas. 

Snook has patented an x-ray tulx> in which the regulator consists of 
a portion of cleveite which, when heated by passing a spark through it, 
lilierates helium ami so lowers the degree of vacuum. The claim is 
made tlmt such an x-ray tulie possesses the property of giving out rays 
of a higher degree of penetration wit h the same medium resistance and 
other electric constants than tubes which contain other gases. The 
author has not been able to note very much difference, but the tube is an 
excellent one. 

X-ray tubes with an interior filter 1 are provided with an arrange¬ 
ment for arresting the cathode, soft x-ray, and secondary' rays. It 
allow.* the exit of only the direct x-rays which radiate from the point 
of impact of the cathode stream upon the anticathodc (Fig. 479). 

■ J Kovntluil, Phy*. Zcit., No. 12, 1906. 
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Secondary rays, however, arise from the glass wall of the tulie Is tween 
the points marked x ami x. This model has boon abandoned. 

X-ray tulx*s have been made by Villard in 1897, and Herlemont in 
1907.' in which an accessory electrode of aluminum or magnesium is 
used to regulate the degree of vacuum. The vacuum is lowered by 
connecting the accessory electrode with the anticathode. It is raised by 
connecting the accessory electrode with the cathode and using a weak 
current . Villard abandoned the idea because the absorption or liberation 
of molecules of gas was not abundant enough for practical purposes. 

High-frequency jr-Ray Tubes.—The tube referred to may not Iks 
entirely original with Machlctt Son of Now York, but they have made 
it so that it gives very good results. The new feature is the construction 
of the accessory anode in the form of an aluminum concave mirror like 
the cathode, but not quite so large. Cathode rays arising from this 
accessory anode arc focused into a funnel upon the back of the anti¬ 
cathode which prevents the x-rays produced by inverse discharge from 
reaching t he field to lx* radiographed. The accessory anode may be used 
as the onlv positive terminal of the tube with the expectation that most 
of the x-rav from inverse discharge will be suppressed. This arrange¬ 
ment makes the tube work excellently with a direct current induction- 
coil which is giving a great deal of inverse discharge and also with a 
Tesla or high-frequency transformer which gives practically an alternat¬ 
ing secondary current. The tube so connected mav be used with a Cald¬ 
well interrupter upon t he alternating electric-light circuit. The author*s 

use of this tube has been with a 12-inch induction-coil, \\ ehnelt interrup¬ 
ter, 110-volt direct current, IS amperes primary current, and with such 
a degree of vacuum that the secondary' current is 8 milliamperes. Both 
the accessory anode and the anticathode are connected with the posi¬ 
tive wire from the induction-coil. The exposure for a radiograph of a 
hand or of the teeth at a distance of 16 inches from the anticathode 
to the plate is five seconds or less; and for the anteroposterior radiograph 
of the frontal sinus at a distance of 25 inches the exposure is thirty 
seconds. The latter exposure is correct for the abdomen or hip. but is 
somewhat too long for the chest. With the tube in this condition we 
find that the first fifteen seconds are characterized by the presence ot a 
steady apple-green fluorescence and a sharp dividing line in 1 l( ’ . u )e * 
and a direct secondary current of S milliamporos. After the first tu* n 
seconds, however, the meter suddenly shows the presence of an lnyerse 
current of 10 or more milliamperes and the tube loses its sharp dividing 
line and much of its brilliant fluorescence. A very cnectn i x 
still being produced, though not quite so good as at fir^t- 1 1 ‘ l ,n ' s ‘ 
of such an amount of x-ray from inverse discharge would produce a 
bad effect upon the radiograph if a diaphragm and ryUnder , 

used to cut off all the rays except those radiating from the anticamouv. 
Such a tube regains its original condition in a minute or -m 

some cases where thirtv seconds excellent radiance are requin c 
be found best to turn ofT the current at the end of fifteen secotit * 
then to give the remainder of the exposure later. The aut or _ c / • 
generally have to resort to the various devices used to siipjin ¬ 
verse discharge, such as spark-gaps and ventril tubes. „„ 41 de 

The anticathode in this tube is of the type of the hole’s 

Gundelach tulie. It is a heavy piece of copper shaped like a ru rse. 

1 KxiMN.it ion de la Soci6t6 Fram;ai*e dr Physique, April, 1907. 
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rSwfa turned on until spark, cease to pass. . nen a onange is mad, 
.™ P , ho Si interrupter with » current of la ampere, until sparking 
re*,,, ami finally, to the Wehnelt interrupter tnth 18 amperes of prim- 
'ir\ current. The whole process of regulation tak* > halt a minute or loss 
and the picture is made as soon as this adjustment is finished. 

It must not be imagined, however, that this or any other type of 
tube mav be expected always to be in a condition to give the best pos¬ 
sible results as above described. Such a tube as we are describing 
may be found to produce these results when it is first purchased, and 
if it is used only for radiography; and only with the specified strength 
of current and iength of exposure it may remain in this condition for a 
great length of time. Another tube of the same type may prove dis¬ 
appointing at first anil may gradually work into a desirable condition. 



ig. 4sO. Tlii.- Tousev aingtofocus radiographic x-rav tube. 


iW™ 0th f er f. may requipe *° 1x1 pumped out, exhausted to different 
It Y- ° aCUU ™ a nun,bor of times b*fore perfection is obtained. 

** thut ever >' ar-ray tube of every type in the 
absolutely nerf • r»t Pimped out several times. A tub* which is 

to work nnHKirlv . uru " ucb has not been abused will eventually cease 
\ new rcniktor'in M *cause the vacuum regulator becomes exhausted. 

ihQn !* int «Hluccd and as this involves opening 
maker b*inc Ja linirT 1 * u T 1 **’ »><* ^exhausted. The same tub- 
of vacuum the exhnn 7; n *v ! a . < ? n "’ bc > of course, knows to what degree 
tor', a'pparatus * ~"* d fit th< ' fur ,h " op "“- 

freqtKucy tobeaietnSTb^I?!’ of “»ticatho<lc as this Marhlett Wjb- 
and Europe tnd e. n . a number of other manufacturers in America 
currents *»*««* ^ults with quite heavy 

as an ii buT^he^T JS?* t . , ^ rribod ’ but this ^ »ot intended 

Sinclair Tousey’s Tub* # a,lu 5 ed to arc inferior. 

Type ( Fig. 4S0).—The auth.fr* ^ Radiography .—The Single-fort* 
situated in a small bulb an inch ,11* “ t 5? t of a heav >’ anticathode 
transparent to the x-mv nn ,i i -° r tw ° m diameter, made of soda glass 

gu >ng as complete a hemisphere of direct 
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radiation as any large tube, but a much smaller surface of glass to emit 
secondary rays. This small bulb has a number of prolongations which 
are made of lead class practically opaque to x-rays, either direct or 
secondary. Near the extremity of one prolongation is placed tin- cath¬ 
ode for which there* is not room in the small bulb tweausc it must be 
placed a distance from the anticathode, bearing; a certain relation to the 
voltage to be employed. Another prolongation from the small bulb 
transmits the stem of the anticathodc. The uninsulated positive and 
negative terminals of the tube must be at such a distance from each 
other that there will be no sparking between them or from either of 
them to the opposite electrode inside the tube. The latter occurrence 
would cause a puncture. By another prolongation the small bulb 
communicates with a large bulb of lead glass. This acts as a reservoir 
of rarefied gas and prevents the rapid change in vacuum which would 
occur from the passage of a heavy current through a small tube. The 
vacuum regulator and the accessory anode are connected with this large 
bulb. 


+ 



Fig. 4S1.—The Twuscy bifocsil radiographic tube. 


The small bulb of soda glass permits of radiation of direct rays from 
the focus in every direction in front of the plane of the anticathode or 
almost a hemisphere of illumination. This is a great advantage over 
a large tube of lead glass with a small window of soda glass, which, while 
it may afford an equally small area for the radiation of secondary rays, 
gives only a very limited angle of divergence of the direct rays, and 
requires either that only a small picture l>e made or that the tube be 
placed at a great distance. 

The single focus tvptfis preferable in every case in which a unidirec¬ 
tional high-tension discharge can be obtained as with an induction-coil 
or a static machine or a direct current step-up rotary transformer, or 
an alternating current stop-up transformer with some kind of a rectifier. 

The Tousey Hifttrnl Radiographic 7'ubc (Fig. 481).—The anticathodc 
is wedge shaped so as to present surfaces of contact for cathode rays 
from two different, directions, and these rays arc focused quite near the 
angle of the wedge, so that the two points from which the direct x-ray 
radiate arc as close together as practicable. The larger bulb and the 
different prolongations are made of lead glass. There arc two regular 
cathode concave disks at opposite extremities and to these an' attached 
the two terminals of the Tesla coil, or the step-up transformer or other 
source of high-tension alternating current. Neither wire is attached 
to the anticathodc. At each impulse in one direction the concave 
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disk electrode at one end i* the cathode and concentrate* a cathode 
at iyasi upon the nearest surface of the antieathode, while at the sane- 
tinu* the opposite concave electrode th«‘ wodc. At the alternate 
impulses in the opposite direction the other electrode become* the 
cathode. Direct rays t hue arise from the two surfaces of the amicathodo 
alternately and together they illuminate considerably more than a 
hemisphere. The rays from the two separate foci, ot course, produce 



Fi* -IS 0 _ A'-r*vi from the two foci in the Touny bifocal radiographic tube arc nearly 

parmllcL 

separate images, but if the foci are near together the images will practi¬ 
cally coincide. Fig. 482 rather underestimates the approach to par¬ 
allelism between the direct rays from the two foci passing through any 

object (a). . 

The nearer the object is to the plate the less is the blurring effect, 
and if the object is half-way from the plate to the anticathode its two 
images are only as far apart as the two foci. 

Whether the tube shall be provided with accessory anodes to l>e 
connected with the two concave electrodes is a detail to be worked out 
by each constructor. The small bulb alone radiates secondary rays, 

and it is so small (only an inch or 
two in diameter) that these rays 
do not blur the image produced 
by the direct rays. 

The object of the Sinclair 
Tousey x-ray tubes for radio¬ 
graphy is to secure the improved 
definition which is obtained by 
the use of a diaphragm with the 
increased range of illumination 
produced by the author’s radiat¬ 
ing cellular diaphragm, but with 
the great additional convenience 
of being able to dispense with 



diaphragms altogether except w hen simple protective ones of very easy 
adjustment are required. 

. The Endodiascope. —.1 Tube which May be Placed Inside the Mouth 
Jor Radiography and Radiotherapy.—' The tube (Fig. 4S3) has the 
anticathode at the tip_ of a prolongation. The anticathode has no 
! *l.- nc Coai *ection, being independent of the anode, which is at a 
^ 'lP niouth. There is an osmo-regulator. The tube is 

„ . f C .. ur uso a 12-or l£-inch induction-coil, with a primary cur- 
r , ° :lin P er °s aiu( a socondaty current of $ .ma., anil will run for 
i een minutes continuously. The radiograph (Fig. 484), poorly re¬ 
produced from a magazine, was made by Bertollotti, 1 with this tube 
minutes U raout l a,u ^ the plate outside. The exposure was two 

‘ Arc **- d’clcctridta mcd., Ajiril 10, l‘J07. 
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Using this Tube jor Treatment .— Tin* aamc strength of current nml 
with a degree of vacuum producing rny* No. S or 0 Hcnoist nml with 
the antiratlimit' at a distance of 2 cm. fifteen minutes exposure equals 
3 Holxkneclit units. The tube is 
useful in treating cancer of the 
tongue or tonsils or simple hy¬ 
pertrophy of the latter. Mer- 
tollotti has cured an obstinate 
ease of trigeminal neuralgia by 
application to the inferior dental 
nerve with this tube inside the 
mouth. Cancer of the larynx 
has lieen treated with benefit by 
holding this tube far back at the 
base of the tongue, the rays be¬ 
ing directed downward. 

The Glass of Which the 
x-Ray Tube is Made.—The 
glass is usually German soda glass ami gives an apple-green fluor¬ 
escence when the x-ray tube is m operation. 

Localizing or Safety x-Ray Tubes.—These are made in part of 
glass which contains a large percentage of lead, and which, while per¬ 
fectly transparent and colorless with ordinary light, becomes a beautiful 
deep blue when the x-ray tube is in operation. This glass is very 
opaque to the x-ray, and all parts of the operator and the patient arc 
shielded except opposite a window of soda glass, which forms part of the 
tube and permits the passage of x-rays in one direction. Many different 
forms of tubes like this have been made for therapeutic uses. 



Fi*. 4Sf.—Ratliu£rn|ih erf the teeth insilr 
with cmhuiiiiscopc inside the mouth and the- 
film outaidc- 



Fig. 4S5.—Water-jacket cancer-treatmrnt tube for uac r.t|w*rially in the rectum. 

A-ray Tubes Without an Anticathode.—Rdntgen's original x-rav 
tubes were made without an anticathode. The x-rays arose from the 
impact of the cathode rays upon the glass wall of the tube. There were 
two objections to this for radiography: the x-ray radiated from man> 
different points of a large surface and hence the shadows were very 
vague as compared with those produced by rays radiating from a 
single point; and the glass wall of the tube became overheated if a heavy 
current was used. The same objections do not hold as to a tube that 
is used for treatment if the tube can be applied directly or close to the 
tissues and if the current is a weak one. Tubes without an anticathode 
are usually made of lead glass except for a prolongation which is to he 
inserted into some cavity of the body, When in operation the main 
portion of such a tula* (Fig. 485) lights up with a blue fluorescence ami 
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tin* prolongation shows the* apple-green fluorescence fhnmctcriiitic of 
soda glass under the influence of the cathode ray. The rntlin«i< ha» 
tin* usual form of a concave aluminum mirror ami directs the cathoch 
rays into the prolongation. where bv impact with the gins-- they givr- 


riae to x-rays which radiate from every part of tin- 
surface of the prolongation. The x-rav is distinctly 

. M l ZC . 1_il____ t. .1.1 .1 .a .1 . J 



perceptible if the fluoniscope is held close to the tuts'. 


Unipolar .r-Ray Tubes.—-T<*sla, as long ago as 
I 1S96, devised an x-ray tube with only one electrode 
,% / which was connected with one pole of a Tesla coil. 

The tube had a vacuum of one-millionth of an ntmol 
V sphere and when applied to the surface of the body or 
to any other conductor acted in the same way as one 
of the modem ultraviolet vacuum electrodes. The 
back-and-forth surging* of the high-tension current 
caused cathode rays, when the current was in one 
direction, to impinge upon the glass and x-ravs anise 
there. The unipolar x-ray tube devised by Stern of 
New York in 1905 (Fig. 486) has the addit ional feature 
of a concave aluminum mirror as the electrode, ami 
during the periods when the currant is in the right 
direction this is a cathode and focuses the cathode 
stream upon the anticathode which is near the part 


umwauiuuc Hinen is near the part 
applied to the patient. There may also be a pro- 

InTWTlltl/SM f A*. Jtm MM .. A - ± _A ’ • I I 


longation for x-ray treatment inside* the nose or anv 
other cavity. 


Ffc. AWx-rnitKiir.r , T1 ? C ordinary bipolar x-ray tube mav act as a 
x-ray mbc. unipolar x-ray tube if the cathode alone is connect#*! 



, . . ' : nign-irequency appamtu.- 

capable of giving a 4-mch effluve. The tube is not to be in contact with 
the patient. Its radiance is sufficient for ffiinmsmnio wnrl- 


. o -"t* ** iuuc uoi to oe in ct 

the patient. Its radiance is sufficient for fluornsennie n-nrl- 






FlK ‘ 4S7 -—T«1 >c of Pn>fc*»or Ouilk,,. 
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even with the highest intensities. Chromium enables one to get the 
same quality of rays as platinum, but necessitates a more precise regula¬ 
tion of the equivalent resistance of the tube. In other words, the same 
variation in the equivalent resistance gives a greater variation in the 
hardness of the rays in the ease of a chromium antieathodc than in the 
ease of a platinum one. Chromium may bo platinized by electrolysis as 
well as iron, and thus are obtained voluminous anticathodes as lasting as 
platinum anticathodcs of the same size, and having exactly the same 
properties for the emission of x-rays. 

Chromium being hard and brittle and difficult to work. Dr. Guilloz 
has overcome the difficulty by pulverizing it and agglomerating the 
powder by strong hydraulic pressure. A small quantity of spongy 
platinum placed on the chromium lx*fon* the application of the heavy 
pressure enables us to obtain tablets of platinized chromium which are 
hard and resistant enough to take the place of cast metal. The same 
method of agglutinization of metallic powders enables us to get anti- 
cathodic mirrors formed by conglomerates, the surface and the body of 
which are respectively constituted by substances we know to be desirable 
as antieathodic surfaces or as supports for anticathodic mirrors. 

Guilloz has found that metallic hydrids, such as barium or cal¬ 
cium hydrid, have no appreciable tension of dissociation in the 
cathodic vacuum, and that an electric spark or effluve sent between 
two little electrodes made of these hydrids liberates hydrogen. These 
properties allow us to regenerate the gas necessary for the good working 
of a tube which has become too hard. To that effect, part of the 
current is diverted to two small accessory electrodes contained in the 
tube and carrying (either one or both) calcium hydrid on one of their 
extremities. These electrodes are prepared by keeping calcium hydrid 
cylinders in hydrogen gas at 650° C., but not long enough to have 
the metal attacked to the center; if the time of exposure were too long 
the electrode would be friable. 

This regenerator is better than that formerly used by Guilloz. which 
was formed by thin sheets between which a spark was sent. The cal¬ 
cium hydrid electrodes have an unlimited regenerative power. 

The tubes harden in the course of their natural use. They may 
become too soft if too strong a current has been used or too many sparks 
are sent into the regenerator. In the latter case a good vacuum may 
be restored by sending a weak current through the tube for a long time. 

For a tooth picture or one of a hand any tube will be suitable which 
will give a good brilliant fluorescence in the fluoroscope and whose 
vacuum can be adjusted for the work in hand, but for the thicker 
portions of the body one of the heavy target tubes is always to be 
preferred, and for the most difficult work the operator, of course, will 
use the type of tube which he has found will stand a heavy current 
without marked change of vacuum. 

The Coolidge sr-Ray Tube.'—This is a tube in which there is practi¬ 
cally a perfect vacuum. The cathode ami anticathode arc very close to 
each other, and the cathode, only } inch in diameter, is formed of a flat 
spiral of tungsten wire, which, when heated by the current from a storage 
battery, lil>erates ions, and these carry the current across. The short 
space forms an absolute barrier to the passage of even the highest-tensiou 
current while the antieathodc is cold, but when the ions are liberated by 
beating the cathode a potential of even 220 volts will send a current 

B. Coolidge, Physical Review, Dec., 1913. 
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through the tube. and, according to our accepted theory, should generate 
extremely soft x-mvs. The hotter the cathode is made hy adjusting 
the rheostat, so w to send more atorage-battery current through it, the 
niotv ions an' liberated and the mom current is transmitted under the 
influence of a given potential. The quantity of x-rays produced increase* 
in extent i-ormsponding with the milhamperage, » >ut tlie quality renmti.s 
the same unless the voltage is changed. Instead <>t 220 volts elect rie- 
light current a high-tension current from one oft he regular types of x-ray 
generators will commonly be employed and the x-rays are corrcs,>ond- 
inglv harder I purposelv use the word soft and hard in this description. 
Soft' ravs are those of which a large percentage are absorbed bv a thin 
hver of tissue, while onlv a small fraction of hard rays are absorbed by 
the same obstacle. Thc tuln* may be manufactured so as to have either 
a large or a small focus spot. 

Thus tube represents a very important improvement in producing 
x-ravs of approximately uniform quality, which can be regulated for 
various treatment and examination purposes, and of an intensity which 
pi»v also be regulated within wide limits. 

It presents some striking differences from previous x-ray tubes: 
The cathode is hot and luminous. 

When actuated by a current of 25 ma. from an x-rav generator the 
antieathode soon acquires a cherry-red heat, with 50 ma. a white heat, 
and with 150 ma. it looks as if the anticathode might melt off and the 
tube be destroyed. 

The tube does not exhibit the illuminated hemisphere characteristic 
of other x-ray tubes. This may indicate the absence of the secondary 
x-radiation from the glass wall of the tube, which 1 regard as the source 
of the secondary x-rays which have a blurring effect in radiography and 
ordinarily require the use of a diaphragm. This may prove of great 
advantage in not requiring a diaphragm. 

A tube constructed on this principle is said to arrest inverse discharge 
and do away with the necessity for a ventril tube or a spark-gap. 

The resistance of the tube is liable to drop suddenly under very heavy 
current, but will return to the normal as soon as the current is turned off. 

Kxperiments by Cole 1 show that with a current of 30 ma. and a 
resistance equal to that of a parallel gap of 5 inches, an exposure of 
fifteen seconds is excellent for frontal sinus radiography; 5-incii parallel 
gap, 100 ma., and .00 second for a screen picture of the stomach: li 
to 2 inch parallel gap, 25 ma.. and two seconds for the hand. 

An experiment by Cole shows that with a parallel gap, 7| inch, 10 
to S ma.. a total exposure of six minutes, with a screen of 3 uim. of alum¬ 
inum. there was at 51 inches from the antieathode a surface effect oi 

S II., and at the further side of a piece of beefsteak, 2 inches thick, an 
effect of 4 H. 

Inverse Discharge. Some tubes will show the effect of the inverse 
discharge by lacking the sharp division into a light and a dark hemi¬ 
sphere and by an irregularity in the ray produced. This inverse 
discharge is a current produced in the secondary coil by the “make” 
»n e primary current. W henever a current begins to flow through 

■ P " mar > co, . :tn ,n du«*ed currant is generated in the secondary coil, 
and this is much weaker than the “break” currant and in an op|*> 
Tins inverse discharge may not produce a noticeable 
• Ammorn Journal of Roentgenology, Jan., 1914 , p. 125 . 
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effort if the vacuum in the tube, the nature of the interruptions, the 
strength ot the primary current ami the self-inductanco in the primary 
o)lI, and the adjustment of the condenser an* all harmonious. When 
it do«*s give trouble, it may he cut out by a spark-gap across which 
the secondary current has to leap in passing from each pole of the 
coil to the corresponding tip of the tube. These are properly called 
series spark-gaps as distinguished from the parallel spark-gap directly 
between the two poles of the coil by the length of which the resistance 
and hence the degret* of vacuum in the tube is measured. The name 
multiple spark-gaps is applied to an arrangement by means of which 
the current may lx* made to leap across from one to* six or eight short 
gaps on its way to the tube. It is doubtful whether this has any 
advantage over the simpler single gap of adjustable distance like the 
one devised by the author. Besides cutting out the inverse discharge 
which will seldom leap across a space of over an inch the spark-gap has 
a tendency to prevent overheating the tube and enables us to use a 
tube in which the vacuum is a little too low. It does not raise the 
vacuum, but produces a ray of a little more penetration corresponding 
to a higher vacuum. 

The other special way of cutting out the inverse discharge is by the 
use of a ventril or valve tube. This is a vacuum tube of about the 
same size as an x-ray tube and has a regulator for maintaining the 
right degree of vacuum. Its positive and negative poles are differently 
shaped. One of the wires from the x-ray coil passes to one tip of the 
ventril tube; the current passes through the ventril tube and then 
through a wire passing from the other tip to the x-ray tube. This is 
quite a certain remedy for the inverse discharge, but is not an essential 
part of an x-ray equipment. 

Ventril or Valve Tubes.—One pole of the Yillard ventril tube Is 
made of a spiral of aluminum presenting a very large surface for the 
origin of cathode rays. This pole acts readily as a cathode and the 
ventril tube permits the passage of currents flowing in such a direction 
that this pole is the negative one. The other pole is made of a small 
straight rod of metal almost completely ensheathed in glass ami pre¬ 
senting a minim um surface for the origin of cathode rays. The tubc 
will hardlv transmit any currents which pass in such a direction that 
this becomes the negative pole of the tube. 

If ventril tubes are used two of them should be provided and there 
are several different possible arrangements. One may be connected 



Fig. 4S8.—Single ventril tube connected la *eri« with the cathode of the x-ray tube. 


with either pole of the coil in such a way (Fig. 488 or ^P 489 }}**' 
spiral of the ventril tube is connected either with the anode of the tube 
or with the negative pole of the x-ray coil. Or a ventril tu ' ma> 
interposed between each pole of the x-ray coil and t e appropna t 
pole of the x-rav tube, as in Fig. 490. taking can* to have the correct 
poles of the two*ventril tubes directed as specified above 

The third arrangement which should be provided for is to ha%eone 
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or two ventril tubes placed between the two poles of the x-ray coil, 
in Fig. 491. During the normal discharge of the coil practically 



Hr. -IMl—Single vontril tube connected in ??ric* with the anode of the x-ray tula-. 

current passes through the ventril tube, but during the inverse discharge, 
when the polarity of the induction-coil is the reverse of that shown in 




Fig.-190.—Ventril tubes between 
the poh* of the coil and the terminal? 
of the x-ray tube. 

the diagram, practically all the current passes through the ventril tube. 
This occurs because the resistance of the ventril tube to the passage 
of a current in this direction is very much less than that of the x-ray 

tube. 

This arrangement has been 
adopted by Gaiffe for his trans¬ 
former, which is actuated by an 
alternating current without an 
interrupter. The discharge is 
alternating, the impulses in one 
direction pass through the ven¬ 
tril tube and those in the other 
and proper direction through the 
x-rav tube. 

The Author’s Arrangement 
of Spark-gaps and Ventril 
Tubes.—Each pole of the x-ray 
coil (Fig. 492) has a short metal 
base upon which is secured a 
glass rod about 4 inches long, 
and at the end of this rod is 
a metal attachment for the con¬ 
ducting coni leading to one pole 


1 

1 

n / 


r 

\ 


V )h 


Hg- 492 . Author’s arrangement of ventril 
tubes and .-[«irk-gup«. 

?n fT?' t ,'! be - , T^erc is a movable metallic rod operated by an 
n * I ,an, he which may be adjusted so as to make a direct con- 
»i r \\« en the corresponding pole n r the coil anti the coni leading 
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in that direction. rhc only way that the current can reach this pole 
of the x-ray tube when this connection is made is by passing through 
the vcntnl tub<*. The sunn* arranpcincnt is found at tlie? oth<T polo of 
the coil and each can be operated independently. The x-ray tube 
may l^e connected directly with each pole of the coil, or through a spark- 
gap at either or both poles, or through one or both ventril tubes. It is 
also only the work of a moment to connect one or both of the ventril 
tubes between the two poles of the x-ray coil. 

\ cntril tubes become overheated anil break if the current is forced 
through them in the wrong direction. Even in the right direction they 
will not stand the heavy currents often used in radiography. The author 



+ 


Fig. 493.—Current in proper direction Fig. 494 —Current in the inverse direction 

. ■ i . t 1_L. • • • 1. —. — 1 - * —un ineroniAn 


through vcntril tube produce* an increased 
resistance and longer spork equivalent. 


finds them useful in radiotherapy arranged in series with the x-ray tube 
if the latter shows a tendency' to inverse current, and arranged across 
between the poles of the x-ray eoil in radiography, hut ninety-nine 
times out of a hundred thev are not required. 

A ventril tube used in'series with an x-ray tube producing rays 
No. 4 or 5 Bcnoist and consequently of proper condition for renal 
radiography should present a pale rose carmine color inside the alunu- 
niim c™'roi ti.» inciM,. <,f the law® uart of the tube should present a 













750 


ucniCAL electricity and rontoen hath 


platinum. or tantalum rovmtl with a metallic oxid When «urh a 
cathode in ml hot a difference of potential of IS or 20 volts will wml a 
current through the tube in one direction, but it takes 3(M) volts to send 
a current through in the other direction. 

It may be used to rectify an alternating current to be supplied to a 
Wchnelt interrupter and the primary of an induction-coil. 

Such a valve tul>e may bo used to rectify triphase currents. It 
requires throe anodes connected with the three active wires nnd a single 
cathode connected with the neutral |M>int. The current is then con¬ 
verted into a unidirectional pulsating one. 

The Ondoscopc or Oscilloscope (Fig. 405).—This is a gln>- tube 
about 12 inches long and about 1J inches in diameter, closed at both ends, 


«€ 


Fig. 495. —Rflhmer's ondoscope. 

where electrodes are sealed in the glass and exhausted to the Geissler 
degree of vacuum. This is equal to 3 or I millimeters of mercury or a 
pressure of or nAnr °f an atmosphere. The electrodes almost 
meet in the middle of the tube, coming to within ^ inch of each 
other, where they may be separated by a vertical partition made of 
porcelain or mica, but in which there is a small central hole. The 
partition is not necessary. Any voltages above 300 cause the tube to 
light up around the end of one or both of the electrodes. The tube 
does not materially impede or affect the character of any of the high- 
tension currents which it is designed to study. 

It forms part of the circuit which is to be tested as to the magnitude 
and direction of high-tension currents. Placed in series with an j-rav 


tig. 496.—DLscluirjtc through x-ray tube nnd Caldwcll-Simon interrupter, 3-cm. *park 

equivalent. 

t ube a mass of violet light is seen to surround one electrode, while very' 
little is around the other if there is little inverse discharge. Looking at 
the violet light in a rapidly revolving mirror it is seen to consist of 
separate flashes of light; larger ones in one direction, and alternate 
smaller ones in the other direction. A photograph made with the 
ondoscope (Fig. 496) furnishes a chart which shows the nature and 
direction of the discharges. Leduc and Morin* use the following method 
in making these photographs: A lens is placed near the ondoscope 
in a line with the opening in a diaphragm. The room is absolutely 
dark and a photographic plate is held at such a distance that the image 
is focused upon it. Moving the plate laterally secures a series of 
images of the successive flashes of light. 

* Arch. dVIectricito med., Nov. 25, 1906. 
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The CitldwoU-Simon interrupter gives lictter tracings (fig. 4Q6) than 

the Wehnelt and most others. . .... 

\ very curious fart was brought out by varying the roiwlitions in a 
mercury' jet Interrupter. The current* from the secondary coil Jjccome 
unidirectional when the duration of the period of closure is sufficiently 
small compared with the total time of a complete period. 

This fact seems to the author to be suggestive of the practicability 
of so timing a mechanic interrupter as to secure unidirectional sec¬ 
ondary discharges from an x-ray coil. 


Fir. 497.—Same as Fir. 496. with 1-em. spark equivalent. 

The Author’s Method of Ondoscopic Photography.—An ordinary 
camera is placed upon a stand upon which it may Vic turned icou* 
side to side. It is focused upon the ondoscope, placed in a vertical 
position, before the current is turned on. Then the room is darkened, 
the camera is turned to one side, and its diaphragm is opened, i he 
current is now turned on and the camera turned quickly around. Its 
diaphragm is closed as soon as it has completely passed the ondoscope. 

SECONDARY RAYS 

These are x-ravs. usually of moderate intensity, which arise from 
contact of the x-ravs or the cathode rays with any solid or liquid sub¬ 
stance. Thev radiate from all parts of the x-ray tube and from eyn 
portion of a solid or liquid substance t raversed by the x-rays, beeondan 
ravs from the x-rav tube may be called extra rays. 

* The intensity of the secondary rays from different substances has 
been found by' .1. J. Thomson 1 to be in proportion to their atomic 
weights, except in the case of nickel, which is the same as copper in i 
regard 

° Secondary Rays from an Aluminum Screen for Soft Rays.— 

Secondary ravs of slight penetration arise from an aluminum screen 
and are absorbed by the skin and have a tendency to create < < rn..i i 
They may be arrested by covering the surface of the aluminum screen 

toward the patient with card-board or thick black pap° r - i 

Derma Rays.—This is the name sometimes applied to accoinl.u. 
ravs of slight penetration arising from the impact of the cathode parti- 
clc8 with the molecules of gas contained in an x-ray tube or with the 
glass walls of the tube. They are rays of slight penetration and are 
similar to the secondary rays which arc generated in the from the 
impact of the x-rays. They expend all their energy upon the skin, 

» -- 1,1 1,1 1W7 > V- ---— 
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under » photographic plate exposed to th«* x-rny show that' tin gives 
murh mon' secondary rays than the others and aluminum giv«*s practi¬ 
cally none. Tin-foil may Ur spread over the sensitized surface which 
is turned away from the x-ray tube in order to secure the effect of an 
intensifying screen. This would succeed better with a celluloid film 
than with a glass plate, because with the latter the glass would inter¬ 
cept a certain part of the rays. Nothing is so good us a lend screen for 
the purpose of preventing secondary rays from reaching the plate from 
objects behind it. 

Experiments by Kave* indicate that screens of different metals arc 
especially transparent to rays originating from an anticathode of the 
same metal or of a metal with a similar atomic weight. He also finds 
that with an aluminum screen and anticathodes of different metals the 



Fir. 499.— Experiment in halation. Film down. Different substance* over and under 
the plate outside of its light-proof envelope*. 

degree of opacity is almost directly proportional to the density ot the 
different anticathodes. The theory is advanced that the T-ray* ari < 
partly in the deeper layers of the anticathode and undergo a 
filtration in emerging from it, so that the rays which radial' ron * 
are largely those to which tho particular metal i« especially trunspan.ii 
Lead transforms x-rays into more absorbable x-ray*- • un.mum 
does not; hence a lead and an aluminum screen are niore op.iq • 
than an aluminum and a lead one. Observations throw dou >t U P° 1 

1 Thus US true of polonium rays, but hardly demonstrable with radium. 
Diaphragms for the Suppression of Extra Rays. Rft>* on .^ l, . ‘V. 
from almost every part of the tube, and cause the image to « l £ • 

1 Arch. Kentgon Ray, No. 93. April, 190$. 
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blurred as compared with an ideal condition limited entirely to the 
ravs radiating from the focus-point on the anticnthodc. And it U 
possible by moans of an ordinary diaphragm or series of diaphragm* 
or by means of Albers Schonberg’s compression cylinder and diaphragm 
cylinder, or bv means of the present author’s cellular screen, to practi¬ 
cally do away with the effect of these extra rays from the tul*«. 

An ordinary diaphragm may be made of x-ray metal or of lead or 
zinc in any suitable support and with an opening which may Iw varied 
according to the necessities of the case. It may have the somewhat 
complicated arrangement called the iris diaphragm, by menn? of which 
tin* opening is varied from the largest to the smallest by the synchronous 
motion of a dozen different sections and the opening always remains 
circular. 


Fig 500.—Runt gen radiographic tabic, lead-elam thick] around r- ray tube (Rontgen 

Manufacturing Company). 

An ordinary diaphragm which 1 find very satisfactory is that 
furnished jy the Fricdlander shield. This is a case which extends about 
two-thirds around the x-ray tube, and is made of felt lined with white 
0 . "* u , ls opaque to the x-rays. There is an opening opposite the 
ant teat node to allow* the exit of rava emerging at a right angle to the 
long axis of the tube. The opening is at a distance of 41 inches from 
ie anticathode and is 21 inches in diameter. It may be reduced in 
si/.e n the introduction of smaller diaphragms or of tubular prolonga¬ 
tions which can be introduced into the mouth, rectum, or vagina, and, 
of course are especially intended for treatment. The x-rav tut** is 
•bi'VT i. in F n(i dlander shield and there is a stem to the 

stand ' W HC ^ 11 ma - v ^ 80c nre<l in any desired position by the x-ray 

Tin I riedlandcr shield affords all requisite protection for the patient. 
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r; K . 501.—Compression cylinder and diaphragm. 

anticathode, is insufficient. It is true that von* few 

from the back of the anticathodc, anil that for a s,n ftf e ''l,v.?thode 

person is amply protected if he is behind the plane ot t »■ a _ 

and consequently is not exposed to the direct rays. There • . ’ 

extra rays arising from the illuminated surface of the tu _ . 

from other parts of it and from every part of the room. 

repeated exposure to these indirect rays will surely injun f 

sooner or later. , 

Albers Schonberg’s compression cylinder and diaphragm l 
has a tube of brass lined with sheet load cither t or o im h< > 1 nurm 
and 4 inches long. The x-ray tube is held by clamps over a 
of lead 1$ millimeters thick at the upper extremity " *1 Then* 

the lower end of the cylinder rests upon the surface of th<* 

• C. It. dc l’Acad. des Science*, MO. 1566, June 5, I'.HKl, 
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but does not shield the operator from the continued effect of the second¬ 
ary ravs arising from the uncovered part of tin* tube. 

‘ The Ripjtcrgcr shield is an opaque box weighing (it) pounds and large 
enough to completely surround the x-ray tube, and affords entire pro¬ 
tection except from rays emerging at an orifice which can Ik? varied in 
size by the application of cylinders from 1 to 5 inches in diameter. It 
is suspended from a sort of gallows on wheels, so that it can be adjusted 
at any height above or below the patient and send the rays in any 

desired direction. , 

Similar shield boxes have been used by Albers Schdnberg and 
others, but the mounting of this one renders it the most convenient of 

all 

Hcrgonit's' method of protecting the operator from the x-ray by having 
the tube close to the floor, so that the operator is above the plane of the 
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are supports by which the apparatus is fastened to the table on which 
the patient lies, and clumps and levers by means of which the lower 
end of the cylinder may 1 m» pressed firmly against the body ami in 
exactly the best direction. It serves to keep the part motionless. 
in the case of the elbow or ankle, and in addition to diminish the thick¬ 
ness of tissue in examination for renal cah-uli and other radiograph- 
of the abdomen. The effeet of the cylinder is to cut off the extra nv 
from a large part of the x-ray tube, depending, I think, chiefly upon 
the position of the diaphragm at the upper end of the cylinder. The 
only direct ruvs that can reach the plate are those embraced by two 
lines passing from the focus to the opposite sides of the cylinder 
but these direct rays would require no diaphragm or cylinder at 
all. The object is to cut off the indirect rays, and as regards them 
the diagram of Albers Sehonberg is too optimistic. My own diagrams 
show. I think, that secondary rays reach ever}' part of the plate em¬ 
braced by the widely radiating lines (Fig. 509, b), and that the image 
of a point p (Fig. 509, c) consists of the point produced by the direct 
ray obscured more or less by a penumbra from extra rays embraced 
between the two dotted lines. The amount of penumbra about 
each point of the image produced by the direct focus rays is the same, 
whether the diaphragm is supplemented by a cylinder or not, and is 
regulated by the size of the orifice in the diaphragm nearest the x-ray 
tube. The two sizes recommended by Albers Sehonberg for use with 
the two different sized cylinders are 1 inch and 1A inches in diameter. 
The diameter of the picture Is 1 or 5 inches with the smaller diaphragm 
and 5 or 6 inches with the larger. All these facts are recognized bv 
Albers Sehonberg, showing the impossibility of obtaining theoretic per¬ 
fection in the radiograph, hut do not at all impair the value of the 
compression cylinder in eases where the lesion can be so definitelv 
located that a picture 5 or G inches in diameter is large enough. 

7 he Use o) Loofah Sponge icith a Compression Diaphragm .—This 
fibrous material can be made up into a hemisphere about G inches in 
diameter and should be covered with linen. Placed over the kidney 
region and pressed upon by the compression cylinder it displaces some 
folds of the intestine and empties others of their contents. The pressure 
also renders the tissues more or less anemic, and in this way aids in the 
production of a clear picture. This material is suggested by Strater.' 
It may also be used with the author’s board compressor. 

My own observations coincide with those of Albers Sehonberg, that 
the diaphragm, with or without a cylinder, limits the focus rays strictly 
to those which are to form the 5- or G-inch picture; and that in pictures 
through great thickness of tissue the secondary irradiation from the 
tissues is in this way very much less than if direct rays were shining 
through all the neighboring parts of the body. The secondary rays 
from the glass walls of the tube are probably all absorbed in passing 
through the tissues, so that his diagram may represent more nearly cor¬ 
rectly than mine the condition which actually occurs in a picture through 
the body. My diagrams show what would be the result in taking a 
picture of objects at a distance from the plate but without much of a 
mass of tissue. The chest with the air-filicd lungs would be such a case. 

A small diaphragm, made of non-conducting material, so that it niav 


* Zeitschrift, Feb., 1908. 
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bo placed directly in contact with the glass wall of the x-ray tultc and so 
give a COnparatively wide angle of illumination, is indispensable. 

The present author prefers his own board-compressor, with or without 
an air-filled rubber bag or a compression band (page 956), for reducing 
the thickness of tissue and for immobilization of the part. It enables a 
full-sized picture to be made, and will be descril>ed in greater detail in 
discussing the radiography of renal calculi. 

Cole’s observations' upon the secondary rays from an x-rav tube 
arc important enough to be stated even if the present author does not 
entirely agree with them: 

1. A new tube generally does not give good radiographs, no matter 
what type of apparatus is used to excite it. 

2. This does not depend essentially on the degree of vacuum. 

3. A well-made tube is easily brought to a stage where it will make 
a good picture if this seasoning is done gradually and carefully. 

4. As it improves in radiographic quality its vacuum is better 
maintained. 

5. After considerable service it is found difficult to lower the vacuum 
in the tube. 

6. A stage is finally reached where one might suppose that the tube 
would soon be entirely unserviceable. 

7. The tube is then in the best condition for radiography and will 
produce good pictures for a long time to come. 

S. The dark color of the glass w all of the tube is. according to Cole, 
not due to a metallic deposit, but to a ohomie change in the glass 
similar to that occurring in tubes containing radium. 

Edema of the Tissues as a Cause of Lack of Definition in Radi¬ 
ography.—Radiographs of an injured elbow show the bones very 
much more clearly if they are taken before swelling sets in or after it 
has subsided. It would seem from the appearance of such a radiograph 
that the fluid must disperse the rays to a great extent, and not merely 
impede their progress along straight lines. Lichtenstein’s experiment* 
in making a radiograph of an iron bar in a jar of water demonstrates 
this fact. The same author attributes the unsatisfactory results in radi¬ 
ography of the fetus in utero and in certain cases of calculi to the pres¬ 
ence of the liquor aninii in the first case and of urine in the second. 

The following experiment by the author shows that secondary rays 
arise from various parts of the x-ray tube besides the direct rays from 
the anticathode. This is in spite of the supposed unidireotional char¬ 
acter of the discharges driven through the tube by the static machine: 

A silver dollar was held up near to an x-ray tube actuated by a 
static machine, and looking through the fluoroscope a ten-cent piece, 
held in the shadow of the larger coin, could be seen perfectly well, unless 
it were held very close to the dollar. Enough x-rays passed around 
the edges of the silver dollar to illuminate the space, which would haw 
been in absolute shadow if only the direct rays were present. 

The same result is found with an induction-coil and either a W ehnelt. 
Caldwell, or mechanic interrupter. It is found whether ventril turw-s 
are used or not, and arranging them in series at one or both poles of t lu¬ 
x-ray tube or in shunt or parallel lietwcen the two poles does not pre\ cut 
the same effect. 

* Arch, of the Rontucn Ray, No. 58. 

__» Munch Mod. Woch., March 0, UtOti, p. 4-H4. 
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The author’s radiating diaphragm prevents this while still giving a 

large field for radiography. ....... 

An ordinary diaphragm or cylinder will prevent it if the opening is 

very small, but this gives a much smaller field for radiography. 

That the effect is not due to rays passing through the silver dollar, 
and so making the penny visible, is shown by the fact that when a large 
sheet of the same metal is substituted for the silver dollar the penny 
ceases to be visible. 

.Y-ray Filter or Screen for Soft Rays.—1 he author attaches 
great importance to the screen for protecting the skin from the less 
penetrating rays. It may consist of a single thickness of tin-foil of 
which 100 square inches* weigh an ounce. A sheet of sole-leather 
is still better, and the author employs it for every radiographic 
and most therapeutic exposures. Experiments show that its absorb¬ 
ent power is equal to that of alxmt 1 inch of flesh, and with a very 
soft tube practically all the rays are arrested, as they are mostly rays 
of little penetration. With a tube of medium vacuum, the rays of 
little penetration are practically all arrested, while those rays which 
will penetrate several inches of flesh all pass through. This screen 
covers the orifice in a Friedlander or Ripperger shield and enables the 
tube to be brought much closer to the surface of the body than would 
be safe without it, and arrests most of the extra rays arising from the 
tube. It is a necessity for cases in which the object of interest is in 
a thick portion of the body or head, but is very close to the plate. 
Ordinarily the x-ray tube must be at such a distance from the plate 
that the image of the jx>rtion of the body nearest the tube is almost 
as dense as that of the object of interest, unless the latter is very close 
indeed to the plate. By means of this screen the anode is sometimes 
brought within 5 inches of the surface of the head or body, and the 
disproportion between the proximal and distal images becomes very 
great both in size and density. The case in which I find it most useful 
is in radiography of a fracture of the skull or in mastoid disease. In 
either case the image of the part of the head nearest the plate is clearer 
and the amount of exposure to the x-rays less than in the other way 
with the tube at a greater distance. Some other applications of this 
screen will be described in discussing the radiograph}’ of special regions. 

The use of an aluminum screen for the purpose of protection from 
x-ray bum has not obtained very great favor, but probably the proper 
thickness to secure equal absorption would be efficacious in the author’s 
screen for soft rays. A piece of ordinary thick sole-leather, as suggested 
bv Ffahler, serves admirably. 

There is a further reason for the use of the author’s screen for soft 
rays in the fact that the various methods of radiometry do not enable 
us to determine the quantity of soft rays sent out by an x-ray tube, but 
practically only the amount of hard rays. This is the explanation of 
a hard tube occasionally producing a greater cutaneous reaction than 
would be expected even from a soft tube. Benoist’s radiochromometer 
and the author’s fluorometer show very plainly the amount of the 
|***netrating rays, but w*ith a certain amount of these rays the amount of 
the less penetrating rays will vary between very wide limits. This is 
notably true when a coil is used, owing to varying conditions in the 
interrupter, the tube, and elsewhere; it is not true to such an extent 
of the ray produced by a static machine. The screen for soft rays 
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al^orlw them, whether they are present in largo or in small amounts, 
and acta as a shield against an undesirable efTect ujxjn the skin when it 
is desirable to bring the tube quite close to the surface, and the current 
must be a powerful one and the vacuum medium. 

There is one danger in the use of the x-ray to which attention may be 
called at this place. It. has l>ecn noted that with the tube at a very 
considerable distance from the surface of the body, the x-ray appears 
to act upon the deep tissues equally with the superficial tissues, anil in 
treating a cancer of the breast a periostitis of the ribs has been excited; 
so that with the tube at too great a distance the less penetrating rays 
reach the body with greatly diminished power, aside from their natural 



Fig. 502.—The author’s radiating cellular diaphragm used wi 

radiography of the thorax. 


ith the Ripperger shield in 


divergence; while the more penetrating rays have suffered little loss of 
power from traversing the air; and any desired effect I ,n,< ucc . IJ* 
the superficial tissues under these conditions will be accompanied b> 
an almost equal and. perhaps, undesirable effect on the deeper tusues. 
This observation is of especial importance m radiotherapy, but must 
be borne in mind whenever the human body is subjected to the action 
of the x-rav for either examination or treatment. , . 

As far as possible the important particulars of every radiograph in 
this hook are given. Neither in these nor in any other ever taken by the 
author, or under his direction, has there ever Ir-cii any bum or even a 
redness of the skin, anil never any evidence of any other undesirable 

— ... - • • • 1 - I--utw it WiUiinJ t flu* 
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author that the hundreds of hours which he and others have sjx-nt in 
experiments with radiographs of inanimate objects, and the study of 
apparatus and technic, will afford something of a guide to others. 

The use of the authors screen for soft rays with a Fricdlander or 
Rippcrger shield enables one to take a picture safely, does away with 
extra rays from the tube, very much reduces the amount of secondary 
radiance originating in the tissues, and almost entirely prevents the 
access to the plate of secondary rays from the various parts of the room 
by suppressing the general diffusion from the x-ray tube. Pfaliler's 
leather screen is usually employed. 

A'-ray Stand, Protective Shield, Diaphragm, and Cylinders Used by 
the Author.—This apparatus is made by Wapplcr, of New York, and 
the idea lias Ijoen of gradual development. The tube is contained in a 
wooden box, coated on the inside with a sufficient number of layers of 
lead oxid to make it so opaque to the x-ray that no light can be seen in 
a flHoroscope held close to the box. Metal cylinders enter the box at 
the two ends and embrace the cathode and anode prolongations of the 
x-ray tube, and are adjustable so as to bring the focal point of the anti- 
cathodc directly in the axis of the diaphragm. Electric connection is 
made by springs enclosed in these metal cylinders pressing gently against, 
the terminals of the x-ray tube, while the conducting cords from the x-ray 
coil are attached to the outer ends of the metal cylinders. A number 
of lead-glass windows permit of observation of the tube while in opera¬ 
tion. The box measures about 2 feet long, 1 foot high, and 11 inches 
wide; there is an opening 4 inches in diameter in the bottom of the box, 
and to this may be fastened a diaphragm with cross wires for prelimi¬ 
nary use in placing the focus of the tube exactly in the axis of the dia¬ 
phragm. After this adjustment the cross-wire diaphragm may be 
removed, and either the simple 4-inch diaphragm may be used or a 
cylinder may be attached. The different cylinders are 7 inches long 
and are 1, 2, 3, 4, and 5 inches in diameter, respectively. They arc 
made of thick zinc, a metal almost as opaque to the x-rav as lead and 
more rigid than the latter. 

The box as above described was suggested by Dr. Ripperger. It 
weighs 60 pounds and is held by a stand which permits the box to be 
turned iu any direction, to be raised or lowered, and moved forward 
or backward. The tube staud is of the model suggested by Birckner. 
It is of wood and rests on a broad, flat tripod; a horizontal arm holds 
the box, and can be moved liack and forth by turning the knob of a 
rack and pinion. This is useful in adjusting the tube for radiotherapy, 
and especially for stereoradiography. The weight of the lx>x and hori¬ 
zontal arm is counterbalanced by a weight, like a window-sash weight, 
which slides up ami down in one of the hollow wooden columns of the 
stand. 

An improvement by the author allows of regulation of the degree of 
vacuum without opening the box. Two brass knobs. 6 inches apart on 
the outside of the lx>x, are connected by springs, one with the cathode ter¬ 
minal and the other with the regulating device of the x-niy tube. A 
flexible wire is fastened to one knob, and may l>e bent so as to make a 
direct connection or a short or a long spark-gap between the regulating 
kno i . I he entire apparatus weighs about 150 pounds, but it has rollers 
which enable one to push it over the floor. It costs about SlOt). 
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THE AUTHOR'S CONTACT DIAPHRAGM 



The diaphragm adds so little to the weight that the tube can lie held 


in an ordinary tube stand. 

A diaphragm, D-D , of material which can Ik* applied in contact with 
the wall of t he x-ray tube will require a smaller opening for the same 





Fig. 503.—Flexible contact diaphragm, forming protective eludd with openings of various 

sizcti. 


area of illumination upon the photographic plate than a diaphragm, 
/)'-/)', which must be placed at a distance from the tube (Fig. 504). 
The same illustration shows the smaller area of the tube front which vaga¬ 
bond rays may pass through a point X . There is consequently very littIe 
blurring of the image as compared with that which would occur with a 
diaphragm placed at a distance from the wall of the tube (Fig. 50o), 
where the opening in the diaphragm is large enough to give the same 
area of illumination. To secure equally good definition with a dia¬ 
phragm at a distance, it would Ik* necessary to reduce the size ot it* 
opening (Fig. 504) to that embraced at the level, D -D . between the 
dotted lines passing through Y, and marking the limit of , 0 r SP t !J}. ln ^ 
in the contact diaphragm. The opening in the diaphragm. D D (lugs. 
504 and 505), may be the opening in a plane diaphragm or the proxi¬ 
mal opening in a conic or in a cylindric one. I he best effect with the 
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hitter, of 00110 * 0 . is obtained when the proximal opening is reduced by 
a plane diaphragm so as to really secure the benefit of a conic shapif. 

It seems from the foregoing that the diaphragm applied directly 
to the wall of the tube enables us to secure a wider field with equal 
definition. In actual practice a 3-inch diaphragm allows the radiograph 
to cover the whole of a MX 17-inch photographic plate, 22 inches from 
the anticathode, and shows l>oth kidneys, ureters, the bladder, and pros¬ 
tate; and a 1-inch diaphragm embraces the entire pneumatic sinus area 




of the face. The latter may be excellently observed in the fluoroscope, 
if the operator cares to run the risk of injur}*, and a radiograph iseasilv 
made after centering the rays under actual observation. A 11-inch 
diaphragm gives sufficiently good definition, and as it takes in the entire 
face the fluoroscope need not be used in centering the rays. 

A-ray-proof Aprons, Gloves, and Spectacles.-^-Sheet rubber 
containing baryta or lead oxid may be made as opaque as desired to 
the x-ray. It may be cut into aprons or gloves to protect the operator, 
or into appropriate sizes and shapes to limit the field of exposure in 
radiotherapy. 

Spectacles of flint glass containing a large percentage of lead are a 
valuable protection for the operator’s eyes in fluoroscopic work. It 
must be remembered, also, that even the reduced fraction of the radiation 
which will pass through the entire thickness of the patient’s body is 
injurious to the operator, who is often exposed to it. 

A sh<H*t of lead glass covering the barium-platinocvanid surface of 
a iluoroscent screen enables one to see the image perfectly well while 
it protects the operator’s face from the rays. 

X-ray-proof Gloves. 1 —Soak thick leather gloves in a saturated 
solution of bismuth chlorid, then immerse them in cold running water 
. r ^ hour, dry them thoroughly, and repeat the process two or three 
tiling. An interstitial dtqiosit of oxvchlorid of bismuth is formed. 

Material for x-Ray-proof Garments.—An improved material 
has just been imported into this country. It consists of two sheets of 
strong cotton cloth between which is a thick layer of rublier containing 
1 L)r. Win. Mitchell, Arch, of Koutgvn Ray, April, 1908. 
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a certain percentage of load. It is much more durable than the mate- 
rmls previously in use. The outer surfaces are sufficiently coated with 
the same rubber eoui|>osition to lx' water-proof. 

The Fluoroscope.—A fluoroscopic nm>en is usually a sheet of 
card-board coated on one side with barium-plat inocyanid, a chemical 
which becomes brightly fluorescent when exposed to the x-ray Tung¬ 
state of calcium can be used in the same wav. The latter gives a white 
and the former a greenish light. In a dark room the patient stands 
between the observer and the x-ray tube, and the screen is held close 
to the patient'tvtth its chemically coated surface toward the observer. 
With the proper amount of radiance a picture is seen upon the fluorescent 
surface of the screen, which is really a shadow-picture, representing the 
different densities of the parts under observation. For most purposes 
it is more convenient to have the screen form the end of a dark box, 
which enables us to use the screen without darkening the room. 

The accessory apparatus ami the details of tcehnic are considered 
in the chapters on Radiography, Fluoroscopy, and Radiotherapy. 

A Home-made Calcium-tungstate Screen.—The materials required 
are 1 oz. sodium chlorid, 1 oz. sodium tungstate, and 1 oz. calcium chlo¬ 
ral. Powder these together and put them in a crucible with a tin cover 
and set right in a fire with glowing coals heaped around it for two or 
three hours. The compound is converted into a clear liquid which crys¬ 
tallizes into a glass-like mass on cooling. Break this up into a coarse 
powder, put it in water, which will dissolve out the sodium chlorid, ami 
fine crystals of calcium tungstate will settle to the bottom. Pour off 
the water, add more water, and decant. Do this several times until 
all taste of salt disappears. This part of the process takes twenty-four 
hours. Pour the sediment on a sheet of blotting-paper and dry in the 
sunlight. Coat a piece of tracing paper or linen cloth with flexible 
collodion or glue and sprinkle the fine, dry crystalline powder over it. 
Repeat the coating with collodion or glue and the sprinkling with 
calciurn-tungstate crystals two or three times. (The total cost of the 
materials including the crucible is only about 20 cents.) (Kolle, 
“ X-rays.”) 

Intensifying Screens. —If a photographic plate is enclosed in the 
same cassette, or entirely enclosed plate-holder, with a means of press¬ 
ing the two cbemic surfaces close together, exposure to the x-ray will 
produce a double effect. First, there will be the image produced upon 
the photographic plate by the x-ray and, second, the image produced 
upon the plate by the bright fluorescent light which occurs on the 
screen. With the modem intensifying screen, the latter effect is ten tunes 
as great and completely overshadows the direct x-ray effect. lhere 
are some advantages connected with the tungstate of calcium screen lor 
intensifying, because it gives a whiter light than the barium platmo- 
cyanid screen, which is more generally used for fluoroscopic examina¬ 
tions. . , 

Intensifying screens greatly shorten the time of «Josure. Thc 
best ones, like those made by I)r. Threlkeld-Edwards, of South Bethle¬ 
hem, Henna., U. S., reduce the tune to one-tenth of the ordinan ex¬ 
posure. The poorest ones reduce the time only one-half, and so are 
practically worthless. With the increase in speed there is some loss of 
detail, as, for instance, in the structure of the bones. As a consequence, 
it would uot be desirable to use an intensifying screen for making a rudio- 
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graph of the hand. Even with a weak, portable x-ray outfit, it in practi¬ 
cable to obtain a direct radiograph of the hand without an excessive 
exposure. It is a different matter, however, when the thigh or body of a 
large person must be radiographed with a portable outfit, and also when 
a number of radiographs must be made through the body, as for an ex¬ 
amination of the shape and position of the stomach and intestines, after 
a bismuth meal or enema, even with the most powerful apparatus. In 
these cases safety to the patient and convenient* and economy of wear 
and tear upon apparatus, and the desirability of snapshots of moving 
parts, call for the employment of an intensifying screen. A good intensi¬ 
fying screen has become an essential part of the equipment of a Rentgen- 
rav laboratory. 

The best screens are exceedingly fine grained, and show very little 
of the structure of the screen upon the photographic plate if the ex¬ 
posure and development have been right. 

The choice of the plate for screen work is important. One like the 
Imperial x-ray plate, with a thin sensitized coating, gives better results 
for this purjHjse than the thicker coated Ilford z-ray plates, which are 
so much better for direct radiography. 

In making the exposure the glass side of the plate should be toward 
the z-ray tube and the sensitized surface toward the intensifying screen. 

For the best detail the exposure should be such that the plate will 
show the proper density after fifteen to thirty minutes' development with 
the Thrclkcld-Etlwards developer. More commonly a stronger exposure 
is given which requires only three or four minutes’ development. 

An over-exposure causes the image to flash up so quickly that the 
plate is fully developed in about two minutes, and shows evorv grain 
of the intensifying screen. It is evidenced at once by the appearance 
of the intensifying screen when the plate is removed in the dark room. 
1 he portion of the screen covered by' the thicker parts of the patient 
should not show a bright persistent fluorescence. 


ThTtlktki-Eduxxnks Dereloper for Screen Plates. 

Vt atcr (distilled i . 4S ounces. 

bjxhuni sulphite (dry). 2 ounces. 

Hydroquinone. 5 ^ n .rn< 

Eikonogen . § dram. 

PoU sBium carbonate (dry). .. ... }} ounces. 

tr\ j 1 ot *“ lu ™ bmmid (25 per cent, solution). 5 drams. 

nr mm equals 4.0 grammes, and 1 ounce equals 32 grammes.) 


1 he loss of definition in consequence of the granular character of the 
uoreseent surface is not deceptive in any' way, and a reduced copy' of a 
pu ure made in this way r does not show the granular appearance. 
Radiography of the chest is a case in which verv short exposures are 
likely to lie more useful than those of medium duration. Even here 
no discovery <>f commencing consolidation is I letter made without an 
in ensiiying screen, seeking the element of speed in a brilliant radiance 
ant a sensitive plate, and having the patient hold his breath during the 
exposure.. 1 his, however, is also one of the cases in which a fluoroscopic 
tbng/r WOU ^ * iave advantages over the radiograph except for its 

lilt? different factors have been considered at length because of 
the assistance this may afford to others. To learn the successful and 
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^f* *'? }\ H ° nt ' must try to profit by tin* hundred* of hour-* 

itnonnt* W ,Udy nnd «*xpcriment, and mast also exjwnd n 
similar amount of time, money, and labor in practical work with the 

apparat us. 

THt SENSITIVENESS OF THE FILM. PLATE. OR PAPER 

The dry plates sold by the various manufacturers of photographic 
supplies under the name of x-ray plates have about the best degree of 
sensitiveness and are often made with a double or triple coat in gf The 
latter gives density to the picture, adds slightly to the speed of the 
plate, but adds very greatly to the time and care required for develop¬ 
ment. For some reasons it seems best, under certain conditions, to use 
the most rapid regular daylight plates, of which the Cramer Crown 
plate may be mentioned as an example. The daylight plates are in 
use in large numbers everywhere and hence may 1 m* more easily .-ecured 
in a fresh condition than the special x-ray plates. The kodak film 
produces an excellent x-ray picture, but according to my own observa¬ 
tions is about one-third as rapid as the Cramer Crown plates. The 
special triple-coated x-ray films, prepared by the Seed Dry Plate Com¬ 
pany for use in radiography of the teeth, are of about the same speed as 
the Cramer Crown Plates. A series of experiments have been made 
bv the author to determine the relative speed of the x-ray and gaslight. 
It was found that gaslight was many times more rapid than the x-ray. 
The comparison was made between a 3 -foot gas-burner at a distance of 
5 feet and a heavy target Millie*- tube with a resistance of 2 * inches, 
12-inch coil with large self-inductance; Caldwell interrupter. 9 amperes, 
no rheostat resistance; and Cramer x-ray plate in black and orange en¬ 
velopes. 11 inches from anticathode, different parts exposed fifteen, thirty, 
sixtv. and one hundred and twenty seconds. The portion of a similar 
plate which was exposed to gaslight for forty seconds was as dense a* 
that exposed to the x-ray for three times as long. Both plates wore 
developed in exactly the same way and for the same length of time. 
It will be seen that the photochcmic effect ot the x-ray from a tube 
giving a brilliant radiance is only one-third as great as that of a small 

at five times the distance. Taking the relative distenceam.n 
account, the differeuee in power is about 7« to 1 in Juror oj thr ya.-Uj),l. 


ct it has on a pnoiograpmv 

produced even after passage through great thicknesses of animal tissu - 

and other opaque substances. _ os the 

The Lumierc Sigma plates and fibns are four Inncs to nipul a= uw 

fastest made in America and are excellent for x-ray work. . 

nOwthnr ^nnhlpopof ^^cxtwinWr^ and the 
a T ,ar plate «■* 

teeth. To make a goo. pictui-e oi -‘ sim , We sometimes use 
pa,M-r would require a dmigerom y J at thc **„„■ time as the 

one or more pieces of bronud m\ I f It enables us 

film or plate fur picturei of the ”^ u| u . if w „ , vm . 

to get an immediate picture, n< t g requires, but which 

wM^&tionhaa U a suce^u. 
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one or not. The bromid paper alone is splendid for eases in which an 
x-ray diagnosis is required immediately, ns for the removal of a foreign 
hotly or the treatment of an obscure injuty. The picture may be devel¬ 
oped at once without a dark-room, but in a faint light, and is made 
upon the same identical piece of paper which is exposed to the x-ray. 
This exposure is a very great deal shorter than is required for a fluoro¬ 
scopic examination in a case of any difficulty and prevents the possibility 
of a bum. either of the patient or the physician, and it will frequently 
show a needle or splinter which cannot he detected by the fluoroscope. 
In consequence, perhaps, of an article of mine upon this method 1 its use 
has become generally known, and in several instances physicians have 
written me of its successful applicat ion in cases where the fluoroscope had 
failed and where the necessary apparatus and technic for developing a 
plate were wanting. 

Rontgen paper is now made as sensitive as the usual x-ray plate 
and suitable for all kinds of radiography. It is a bromid paper, but 
requires to be developed by ruby light. 

The less sensitive photographic plates are entirely unsuited to 
general radiography. An exposure which will produce a good picture 
on the right kind of plate will often not show a trace of structure upon 
one of the less sensitive plates. There are many different degrees of 
sensitiveness in the plates made by the same manufacturer. Some are 
intended for one purpose and some for another, but when it is considered 
that the x-ray is only about onc-scvcnty-fifth as rapid as a moderate 
gaslight, it will readily be seen that only plates of the highest sensitive¬ 
ness are suitable. To produce a good picture through any thick portion 
of the body upon one of the less sensitive plates would require a dan¬ 
gerous exposure to the x-ray. 

Halation in photography is supposed to be the result of a reflection 
of light back from the further surface of the plate. Its effect becomes 
apparent when a photograph is taken of a very brightly illuminated 
object with sharp outlines. Such a picture might be taken with the 
camera pointed toward a window with small panes and with bright 
daylight outside. Instead of what we are accustomed to speak of as 
Photographic sharpness, we would obtain a picture showing blurred 
outlines of the cross-bars separating the panes, as if the effect of the 
brilliant light of the panes had extended partly to the dark portion 
of the plate upon which the image of the cross-bars is impressed. 

' ar >ous remedies have been tried to prevent this reflection, and what 
are known as non-halation plates are considered the best. In effect 
these are plates with a double thickness of film, so that almost all the 
light is arrested, and the resulting image is so dense that the slight 
reflection which may still be present does not show upon the picture. 
All the celluloid films are almost free from halation. Experimenting as 
to halation the author has made radiographs of sharply defined metallic 
objects, such as coins and needles, placed practically in contact with the 
plate and with the x-ray falling in some cases vertically, and in others 
at various angles, up to the greatest angle ever required in practice. 

In the entire series of experiments there was no effect of the nature of 
halation produced. One clinical radiograph did show a blurred image 

the leaden figures used to murk the number of the picture, but dupli- 

20 iZST*' J ' D bnpruveraent in Radiography, X. V. Medical Journal. August 






TIIE X-KAY 


7R7 


eating nil I ho conditions a perfectly clear image resulted. and it seems 
certain that the figures must have been accidentally moved during the 
interval between the first and second parts of the exposure. The 
purpose of having the objects as near as possible to the plate is to 
eliminate the aberration which inevitably occurs in the image of an object 
at any distance from the plate and which has no relation at all to the 
special condition produced by a diffuse reflection from the back of the 
plate. My experiments have led to the conclusion that halation is not 
a disturbing factor in radiography, and that celluloid films or double- 
or triple-coated plates, are not required on this particular account. 
Celluloid films, coated on both sides with an especially sensitive emulsion, 
are made by some of the manufacturers, especially in Europe, for 
instantaneous radiography of the chest, and are intended to be used 
between two intensifying screens. 

The Duration of the Exposure.—The length of time required to 
produce a radiograph is influenced by the different factors already 
discussed. The absolute safety of the patient should be the first con¬ 
sideration. the next consideration should be a perfect picture, and 
finally the time of exposure should be as short as is consistent with the 
first two elements and with economy of wear and tear upon the appara¬ 
tus. Other conditions being the same, the time of exposure is very 
greatly shortened by increasing the strength of the primary current. 
In some experiments of my own the result has been that doubling the 
amperage of the primary current has reduced the time required for a 
radiograph tenfold, in the early days of the use of the x-ray some 
operators adopted the plan of not commencing to count the time 
until the anticathode had become red hot “and the tube had reached 
its maximum efficiency.” Practically every one of the pictures in 
this book were completed before the anticathode became red hot, 
and so. according to this reckoning, were taken in less than no 
time. In the case of the heart, and possibly the lungs, it is sometimes 
preferable to take a picture in a very short- time while the patient 
holds his breath. By using an especially sensitive double-coated 
celluloid film Ik* tween two intensifying screens and a primary current 
of from 20 to 30 amperes, such a picture can he taken in about a second. 
On an ordinary x-ray-plate and with a current of 20 amperes the time 
for a good picture would be about twenty seconds, anti with the same 
conditions a picture of the pelvis would be made in forty seconds and 
of the hand in one or two seconds. \ arving the conditions as to 
vacuum a little from my standard as to what produces the best picture 
and increasing the strength of the current, the time for a pelvic picture 
mav easily be reduced to fifteen seconds. The very heavy currents 
required for short exposures are a strain upon the secondary coil, upon 
the interrupter, and upon the tube. This is in addition to the less serious, 
but none the less annoying, burning out of fuses. Assuming that one s 
apparatus is capable "of producing practically the greatest possible 
x-radiance with a given strength of current, and that one knows how to 
get the ljest results from it, the following would lie a desirable schedule: 


IV M an indneiion-coil: 



•jiejvii'H I, **** * 

Pelvis, head, vertebnr, renal calculi 


5 to .'10 seconds. 
10 to .50 
1.5 to 120 “ 

•10 to 200 “ 
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The longer time mentioned undereach hondingwill suffice to make si good 
radiograph with si good coil and technic, but with si moderate strength of 
current. The shorter time Riven requires a great deal more study of the 
subject anil an apparatus which will stand heavy currents. Still shorter 
exposures may be obtained, cither by the sacrifice of quality in the radio¬ 
graph or increasing the size of the coil and the strength of the primary 
current, about -10 amperes being the limit of the latter. This presents 
still greater technical difficulties and increases the danger of injury to 
the tube or coil. In considering radiography of the individual parts of 
the body examples are given which show fairly the time required under 
different conditions. Transformers have reduced the exposures. 

With a transformer: 


Hand or teeth. 4 to 2 seconds. 

Elbow or foot.. 1 to 5 

Shoulder, chest, or elbow. 1 4 to 74 “ 

Pelvis, head, vertebne, renal calculi. 4 to 20 “ 


An intensifying screen reduces the above exposures to one-tenth or less. 

The rays which produce an effect on a photographic plate are the 
ones whose influence upon living tissues must be taken into account. 
With too low a vacuum one might fail to get a radiograph through the 
lumbar region, even though the jr-rav were turned on long and strong 
enough to produce a severe burn, and the same may be true of 
x-radianoe of the right quality but from too weak an apparatus. In 
either case the little photoehemie energy* which does reach the plate 
would act so slowly that before the exposure was complete a dangerous 
effect would have been produced upon the tissues of the patient. A 
famous medicolegal case was that of a patient of Prof. Hoffa, of Berlin, 
in which case an exposure of forty-five minutes was required for a 
radiograph of the liip-joint. and a bum resulted. The patient had 
previously been exposed to the x-ray by some other physician. The 
case was dismissed because the exposure was in conformity with the 
best technic available at that time. Improvements in every part of 
the x-ray equipment have so much reduced the time of exposure as to 
make it possible to take a good picture of any part of the body with 
practically no risk of any sort to the patient. This means that the 
patient is only exposed to an entirely safe amount of x-radiance for 
even the most difficult picture, and if the conditions are observed upon 
which my table is based it is quite safe to take two different pictures 
of the same part at the same session. This is true of the body, and 
for the teeth and hands several exposures may lx* made. The element 
of time alone will not secure a good picture. I have known a man with 
a good 8-inch coil to give an exposure of six minutes for a kidney-stone 
and obtain no picture, and an exposure at another session for sixteen 
minutes and find nothing on the plate. This resulted in a severe bum 
of the abdomen. A sufficient time of exposure is absolutely necessary, 
but it must be combined with correct details throughout. Over- 
exposure is undesirable, but may be corrected to some extent during 
development, and besides, the finished plate may if necessary Ik* 
examined by a strong transmitted light, so that a plate which would 
Is- practically useless from the standpoint of the daylight photog- 
rapher n m y h till prove very good for the diagnosis and record of the case. 

I In- safe amount of time during whirh a patient may Iw exposed to the 
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x-ray is dependent upon the intensity of thr x-rndiance » n «l Hlijthtlv 
upon idiosyncrasy. At n distance of 9 inches from t he anticat bode to the 
surfare of the body, and with a tube of medium vacuum and an intensity 
which permit* the boncsof the hand to he seen faintly, nine minutes w ould 
Ik* the maximum safe exposure without any previous experience with 
the individual patient. Such an exposure might produce a goes! r.iotur. 
of an extremity or possibly of the chest, hut absolutely nothing of the 
pelvis, and with such radiance an exposure even twice as long as would 
be safe would not result in a picture of the lumbar region. The other 
extreme would Is- an x-radianee so powerful that a pelvic picture may 
Ik* made in fifteen seconds or less. There is. theoretically, no danger 
to the patient, but practically it is only in the most expert hands that 
success is certain at the first attempt. The employment of any such 
powerful current is dangerous if the exposure is prolonged, or*if the 
exposure has to be made repeatedly, and this, of course, would be the 
cast* in inexjiericnced hands. It is very much better to learn to take 
perfect pictures with a moderate length of exposure, and to consider 
15 amperes with a 110-yolt primary current as the very outside limit, 
until one may fairly claim to know the x-ray thoroughly from personal 
experience. The principal injury which may occur to the tube from 
too strong a current in the effort to shorten the time of exposure is 
either a puncture of the glass wall of the tube or fusing the platinum 
coating on the anticathode. A secondary coil which bums out in 
consequence of too heavy a current is a total wreck and mav do con¬ 
siderable .damage to its surroundings. The thousands of feet of fine 
wire are insulated in a mass of wax, anil when the wire fuses from an 
overcharge the wax melts and fairly explodes. Of course, even* coil 
is made to stand a current of a certain strength and for a certain length 
of time and this limit should not be exceeded. An exposure of one 
hundred seconds with a primary current of 12 to 15 amperes may often 
be advantageously divided into three of about thirty seconds. Several 
exposures of fifteen seconds separated by intervals to allow the tube to 
cool often give the best results. Very few tubes indeed will maintain 
the same degree of vacuum during one hundred seconds with a charge 
produced hv a current of 12 to 15 amperes, and, of course, after a 
marked change has taken place the balance of the exposure is worse 
than w asted. During this time the patient must repeatedly be cautioned 
to stay still and, of course, it is going to be best to have the plate flat 
upon a table with the part to be radiographed resting upon it. 

Radiographs of the head or abdomen with a single uninterrupt«*d 
exposure without injury to the tube may lx? made with a heavy anti¬ 
cathode tube, such as the high-frequency tube described on p. 739, a 
12 -inch induction-coil, a primary current of 18 amperes, and an exposure 
of thirty seconds. This is the time required for a photographic plate, 
but it may be reduced to three or four seconds if a celluloid film between 
two intensifying screens is used. 

Rapid radiography is obtained with alternating or direct current 
transformers. Pelvic pictures in one or two seconds, thorax in one- 
quarter second (see p. 722). 

The Nature of the Materials in Contact With the Plate.—Ihe 

usual practice is to place an x-ray plate in a black envelope and outside 
of thi* an orange envelope. This must lx* done in absolute darkness or 
else in a photographer's dark-room illuminated only faintly by a ruby 
40 
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lamp. The film-surface of the plate may In- n*<*agnized by it.- (lull ro- 
ftection of the ruby light and if necessary >»y the fact that a moistened 
finger-tip will stick lightly to it. In placing it in the envelopes care 
should lx- taken not to scratch the film-surface or to touch it with the 
fingers. Either of these will produce a mark upon the plate and mar 
the picture. The plates should not In* placed in these envelopes bv the 
dealer, for the film becomes damaged and fogged bv long contact with 
the paper, and I have rather frequently seen a line produced on a plate 
by the paste used in making the envelope. This line passes down the 
center of the plate and produces an effect similar to that from a ^tre-ik 
of daylight falling upon the plate. This effect is not so ruinous upon 
a plate used for taking a picture of the hand, where the contrast mav 
lx* made so brilliant that the slight fogging is not noticeable. The back¬ 
ground on such a plate mav be 
made a dense black, and even 
if the high lights are not quite 
so transparent as they might 
be, the picture may still prove 
very satisfactory. When such 
a plate is used for a radiograph 
through the body, however, 
the slight contrast produced 
by the os-ray, and the prolonged 
development required, may re¬ 
sult in a plate which shows 
principally the grain of the 
black envelope and the streak 
of paste down its center. These 
black and orange envelopes 
should not be regarded as suf¬ 
ficient protection against or¬ 
dinary light except just during 
the manipulations of taking 
the picture, and they are no 
protection at all against the 
x-ray. The plates are best 
kept in the original boxes un¬ 
til shortly before use; and be¬ 
fore anti after use should be 
wrapped in opaque material 


Fig. 506. Platt- fogged by contact with envel¬ 
ope.-* and by Minlight penetrating them. 


, « III UIUVVIMM 

outside of the black and orange envelopes. One curious plate of mine 
shows all the printing on the x-ray envelope, and this was probably the 
effect of cx|>osure to ordinary light. Needless to say the plate was so 
fogged that it was barely possible to make out that it was a picture of 
an ankle. Fig. 5(Mi is an example of a plate ruined in this way. The 
ordinary plattvholders used by photographers are excellent and produce 
no deleterious effect upon the plates, which can be kept in them as long 
a.^ desired. They afford no protection against the x-ray, however, and, 
therefore, there is no advantage in their holding more than one plate 
unless it is desired to take two pictures at the same time. A simple 
and effective plate-hul/Ier has been suggested by Gagnon*.' It consists 
of a box such as a dozen or half a dozen plates are sold in, partially 
1 Archive)* d’KIcctricite Modi calc, Bordeaux, Dec. 10, 1004. 


(C) Jeff Behary 2019 





























THE X-RAY 


771 


filial by a board of the same length and breadth as the plate. The film 
side of the plate is protected from contact with the cover of the box by 
small pieces of card-board pasted on the comers of the same. The plate 
is placed in such a box without any wrapping and will undergo no chance 
from a ohemic effect due to the container or from exposure to ordinary 
light The presence of the board backing inside of t he box is an element 
of safety from the very disagreeable accident of having the plate break 
To prevent the plate from breaking when using the ordinary blaek and 
orange envelopes, the whole may Ik* placed in a plate-holder made of 
wood with a shallow depression and a thin wooden cover. 

Two plates face to face in light-proof envelopes remain in good con¬ 
dition for a long time. 

Stereoscopic Radiography.—The same sort of plate-holder is 
useful for stereoscopic radiography, in which case* it is necessary to take 
successive pictures on two different plates which are placed in exactly 
the same position and without any movement on the part of the patient. 
Tlu* x-ray tube is shifted a few inches after the first exj>osure and the 
distance that it is moved corresponds with the thickness of the part and 
the distance of the tube from the plate. The result is two different 
pictures which may be optically fused into one picture by examining 
both original plates in Weigel’s modification of the Wheatstone stereo¬ 
scope. or by examining reduced copies of both plates in the ordinary 
hand stereoscope with its prismatic lenses. Ordinarily in looking at 
any object or group of objects, of course, each eye secs quite a different 
picture, but the brain combines the two impressions into one picture, 
which has the property of perspective. This enables us to recognize 
at a glance whether one part of the object is projecting toward or away 
from us. and this without any regard to the relative size of its image. 
Of course, skilful drawing will sometimes cause an image on a flat 
surface to appear to stand right out. Theoretically, the two pictures 
in stereoscopic photography or stereoscopic radiography should be taken 
from points of view just as far apart as the pupils of the two eyes, but 
practically it has been found desirable, both with the camera and with 
the x-ray, to van* this distance in accordance with the subject of the 
picture. In other words, it is often necessary to exaggerate or diminish 
the stereoscopic effect in order to produce the best perspective. The 
following table, worked out by Marie and Ribaut, l is a useful guide, but 
as long as the distance that the tube is shifted is recorded, the exact 
distance given in the table need not be followed: 


Tliitltn«» uf thr part 
rudjojcmphrd. 

2 cm. i 


MARIK AND RIBAUT’S TABLE 

Utit&nra from lh«* anlirtultodt to the «irf»w of 
the body. 

20 30 40 SO 

.•1 cui. 9-0 cm. 16.2 cm. . 

. » “ o.4 “ 8.8 " 13.5 cm. 


Centimeter-. 


Distance to which 
the tube must be 
di; placed. 


• Archiver, d’Kleetricite Medicule, Bordeaux, July 15, 1S99. 
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This must ho modified in certain cases, for instance, where we wish 
to show the relative position of the vertebra? and a renal calndue r, r 
bullet embedded near the spine. In these cases wo would use tl, ( . 
number corresponding to a much less thickness of tissue than if, f,,. 
instance, we wished to show the anatomic relations of the chest [, 
general, the nearer the objects of chief interest are to the plate tl. 
greater is the distance that the tube must be shifted between ta'kii ' 
the first and the second radiograph. 

There is required a convenient means of removing the first nl 
and placing another in exactly the same position, or, accordin'- V" 
Caldwell's suggestion, metallic portions of the plate-holder project ii ° 
over the edge of the plate and bv their image indicating exactly t on ' 
sponding parts of the two plates. The plates may be pushed im,, * 
slot and removed with any movement of patient or stereoscopic r i t 1 
holder. 1 1 ' 


The lube-stand designed by Brickner, of Xew York, senes a Vt . n 
useful purpose in stereoscopic radiography. There is an uprighi 
hollow wooden shaft in which plays a counterbalance like a said 
weight oi a window. The sash-cord is attached to a carrier, which ir 
this way may I** raised or lowered, and remains in position without am 
fastening or unfastening. Through this carrier there passes •. h,.ri 
zontal arm wh.oh » also adjustable and self-retaining. At th.-Ved ™ 
the horizontal arm is the tube-holder, adjustable in even directio 
and seenred by heavy screws. There is a scale oi inch..; unonth! 
vrtrta al shaft and upon the horizontal arm. and the tube can bv moved 
SJ A"? directions without LZZgol 

effect of frietioh whreis. mOt,0n “ U, ° dC ** » ^ 

to includes a box large enough 

~ ->• 

applications of the r-ravin dia^t 18 useful for most of the 

easy to place the tube in the ° ' . and ! r ? al, "ent: It makes it very 
stantial enough in eon<tmeii.m ? W1 1M>sltlan . required; it is also sub- 
faot that there is verv little me, '! 'i? *. 1 nedlander shield; and the 
the conducting cords *ati ota a ^ 0u * ** ma ^ { ‘ s the arrangement of 

metal, of Sv ^?oSdu^n nmtt T* ' Vith a made largely of 

any but the appointed nnrt .S^u 0 ^ 8 ^ ou,d not be flowed to touch 
a spark and more or l/L J ^ K ‘ stan d, as otherwise there would be 
Whatever lx* the construeti ,?*,*' P° wer and damage to the cords, 
tulx* by its principal Drolomr fl r 1 U ‘ stJin d. the clamp should grasp the 

not by the little projection frfir nf su 1 rroun ding the cathode stem, and 
purpose of connection with ! v, 0 t jd > e, which is made for the principal 
exhausted. Care must alwavs h» ^| r ’P um P when the tube is being 
a *park from the Qondurto.» c ta * en to prevent the patient receiving 
There is a disagreeable but n , ri - ri h ? r Iro,n the points of the tulie. 
be accompanied bv a bum if r lnjunoi,s shock received, which would 

>reak the contact bv -»n Un ' tT ‘ ason the patient were unable to 

with both wires at onixs woul.l il MPUv 5 or . movement. Contact 

/ Mirror Strrec*con* Productive of a very serious shock, 

cumbrous, and b«>t iiwt rumen r 18 ° n .° .of the simplest, least 
graphs, .prints, or negatives TL i Ur ° Xam, ning stereoscopic radio- 
- The plates or prints are placed on two 
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shorts of ground glass while the observer looks directly at the right hand 
picture, and at the same time seeo the reflection of the other picture 
in a small triangular mirror (Kig. 507, M.) This is made by Rndiguet 
and Hastnot 

Stereoradiography Without a Stereoscope. —This process, suggested 
bv Guillo*,’ consists in making two successive pictures upon the same 
plate, shifting the x-ray tube the proper distance after tin* first exposure. 
A wire net screen is used during the exposures and also for looking at 
the completed picture. 

Stereoscopic Fluoroscopy. —The most practical method is by having 
two x-ray tubes excited at the same time by an alternating current, and 
having a synchronous shutter which allows each eye to sec the fluores¬ 
cent screen only during the periods that it is illuminated by the proper 
tube. 

A sufficiently powerful transformer will do this if there are two 



Fig. 307.—PipconV reflecting; stereoscope for examining radiographs. 

circuits each made up of an x-ray tube and a ventril tube. The x-ray 
tubes have opposite polarities. 

Value of Stereoradiography .—Stereoscopic radiography is useful in 
depicting subjects like renal calculi and fractures of the femur, hut for 
the location of foreign bodies better results are obtained by the com¬ 
parison of two different radiographs taken at a very much wider angle. 

The Nature of the Material Back of the Plate.—In using the 
ordinary black and orange envelopes a distinct effect is often produced 
on the plate which is analogous to a reflection from the surface upon 
which the plate with its envelopes rests. In reality this effect is due 
to secondary rays caused by the impact of the x-ray upon the material 
back of the plate. These secondary rays fill the entire* x-ray room and 
are diffused in every direction, and unless prevented by something 
opaque to them an extraneous effect will be produced on the plate from 
two sources: First, by secondary rays arising from the din*ct x-ray 

'Arch. 'i'ElectririW' Mrd., April 25, HH)7. 

3 Cowptca reo. <ic la iiucicUe tie Biologic, vol. lvU, p OfS'J, Dre. 13, 11)04. 
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ironi .. 7 — • ,* | ini-urine 

through the part toi >( > < M” n j V t ant i ,in opaque body like u thick 
out m the open air ® n , ‘. , ‘ tha t the light shines vertically u|>on one 
paper-covered vohi.neh-l-o^a othe r cover wan not 

cover: wc should find that gw the name brilliant electric 


nv . Wak.-iu-.l by passage through thick luaM, and the effect of 
STsecomlan- rays is increased by the length of exposure required 
In taking a chert or a pelvic picture, if there is an irregular backing of 
wood and metal with, perhaps, an air space, the evidence of this will In- 
found upon the plate, and I have been consulted about such pictures 
which had proved quite a puzzle to the radiographer, i t is my own 
practice to use a backing of x-ray metal, lead and tin. about i milli¬ 
meter thick, behind the plate but outside of its envelopes. This 
cuts oft any influence coming from behind, and whatever secondary 
ravs are generated upon its surface are in proportion to the amount 
of x-rays striking it. so that to a certain small extent it acts also to 
intensify the image on the plate. If only a part of the plate is protected 
by the x-ray metal backing, the part which rests upon the uncovered 
wooden table is a very great deal darker than the other, and in some 
plates shows even the grain of the wood. It is evident that wood 
cither has a much greater capacity for induced x-radiance than lead, or 
that it is transparent to the secondary rays coming from various parts 
of the room. 

Two plates may be placed on top of each other, both in separate 
black and orange envelopes, and a picture be made upon both at the 
same time, and sometimes the picture upon the lower plate is the better. 
The lower plate receives only about two-thirds as strong an impression 
from the direct x-ray because the upper glass plate is not nearly as 
transparent to the x-ray as glass is to ordinary light. The lower pjate. 
therefore, is not as dense as the upper, but the image on it is sometimes 
clearer because the upper plate often almost entirely cuts off the 
less penetrating secondary* rays arising from the x-ray tube. I he¬ 
x-radiance excited in the thicker tissues, like the liver, is the chief 
source of indistinctness in radiographs through such parts of the body, 
and this indistinctness may be somewhat reduced by having the film 
surface of the plate down, or by using two plates. My experiments 
with a thin metallic screen over the plate have not thus far resulted in 
improvement in the image produc<;d. The use of a diaphragm or 
cylinder to cut off the secondary rays from the x-ray tube reduces this 
indistinctness verv decidedly. 

A practical point to be observed is in connection with the perspira¬ 
tion which may 1 m; present upon the surfnee of the part in contact with 
the x-ray envelope. If this strikes through the envelope it will produce 
a chumic effect upon the film, resulting in a picture in which the print 
will be seen spotted with white dots. To prevent such an accident it is 
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» . II to alway. have :i piece of blotting-paper between the z-mv envoi.,w 
an,I the part of body rertingupon It, unlew two plate, are Sd fi£ 

to taco in the same enveloix*. 

Marking the Plate for Identification.— Ixnd or other inMidUr 
figure, and Tetleni may lx- placil upon the upper .urface of the , I, . 
outside of Its envelope., and at the same tin,.- that the radiogranh k 
made an image of the*- i« also impreivxxl upon the plate, and £ r u r £ 
durt.l It, every print made from it. My own euatom i, to have tnv 

“eX ^Lr" u"T bCr o( 1 , . he ' ,latC - *"'} ttometime. the word 
nght or left. huch n word u necessary in every ca-«* in which 

two symmetric portions appear upon the same plate, like the two -ides 
of the pelvis, or both shoulders, or both knees, unless there is known 
to be some Striking difference which will enable us to identify the two 
sides. It is possible to be pretty sure that a certain side of the plate 
represents the right side of the body if we make a practice of having the 
film-side of the plate uppermost, and have a record of the position of 
the patient, whether prone or supine. But this calculation would be 
based upon the assumption that the plate was correctly placed in the 
z-rav envelope, and when a person is to be operated upon for a stone 
in the kidney it is necessary that there should be no possibility of error 
as to which kidney it is that the z-ray picture shows the stone* to be in. 
In the absence of any special metal letters any suitable object, like a 
key or a coin, may be laid upon the side of the* plate upon which rests 
the right side of the body. A written note to that effect should be made 
before the exposure is finished. If not made while the plate and the 
marker and the patient are all in the same relative positions, the iden¬ 
tification of the right and left sides of the patient in the picture again 
becomes a matter of memory and calculation. The letters and fig¬ 
ures I use are cut from z-ray metal about $ millimeter thick. If 
the plate is film-side up, the letters and figures must be completely 
reversed when laid on top of the plate in order that they shall appear 
in their proper relation on the print: but if it accidentally happens 
that they are not put on in this reversed position, it may later be 
corrected by printing the picture with the glass instead of the film-side 
of the plate in contact with the velox paper in the printing frame. 
I find it convenient to have all the letters of the name pasted in a 
reverse position upon a card, and to have the single figures pasted upon 
card-boartl slips, which fit in a sort of pocket on the name card, together 
with a slip on which is pasted either “right” or “left.” An z-ray 
plate is like a transparency: if you are looking through from one direction 
at a picture of two hands the hand with the wedding ring on it may 
appear to be the left hand, and if you look through the plate in the 
opposite direction that hand will appear to be the right one. In a 
picture of the two hands taken upon a plate with the film-side up. the 
hand with the wedding ring on it will appear to be the left hand; but 
if the film-side is down, as it usually is in the print, the picture will 
make the hand with the wedding ring on it apj>ear to be the right hand. 


RADIOGRAPHY 

In taking a picture by means of the Itentgen ray no camera or lens 
is required. The sensitive plate, film, or paper is so placed that u 
shadow falls upon it produced by the interix>sition of the object to be 
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depicted between the x-ray tube and the sens,tized surface, The 
vffeet produced upon the plate is the same n-s that produced by light in 
ordinal photography, and the plate ,a ( nubsequently developed bv the 
same processes that are employed with daylight picture*. he back¬ 
ground of the picture on the plate is produced by the unimpeded action 
of the x-rav, the half-tone* bv the action of the ray but slightly dimin¬ 
ished bv traversing the flesh, which in thin layers i* generally aatran- 
pan nt to the x-rav as glass is to ordinary light; the bones and metallic 
substances, on the other hand, cast deep shadows and on those portions 
of the plate the photochemic effect is but slight. An ideal plate is 
one in which the images of the bones, and especially of metallic foreign 
bodies, are nearly transparent, but with fine detail showing the structure 
of the bones; and the background is dense, almost opaque. A “print,” 
or the finished picture, of which as many as arc desired may be copied 
on sensitized paper from such a plate, shows the bones black with 
excellent detail of structure, contrasting sharply with the half-tones of 
the flesh, and the outline of the latter is clearly defined upon the pure 
white background. Such a picture can be obtained by what 1 have 
called a “ normal exposure, ” meaning by that term the equivalent of 
the conditions necessary for perfect ordinary photographs. With an 
ordinary photograph the amount of light and shade upon the object, 
and the amount of light admitted to the camera, and the length of time 
during which it is allowed to act upon the plate, are all very commonly 
under complete control. With the Rontgen ray, however, it is only 
exceptionally that it is possible or desirable to secure all the gradations 
between opaque density and almost perfect transparency. With the 
hand anti foot a normal exposure can readily be obtained, but with the 
thickest portions of the body this is entirely impracticable. 

1 he plate is usually contained in an opaque black envelope, and 
outside of this there is one of orange paper, and thus enveloped it is as 
safe from ordinary light of moderate strength as a plate in a plate- 
holder or a film in a camera. These envelopes ordinarily present no 
impediment at all to the passage of the Rontgen ray and the plate must, 
therefore, not be kept in or even near the room in which the x-ray is 
turned on. except during the actual exposure for taking the radiograph, 
hue!) a plate in its envelopes may be placed upon a table, the hand or 
whatever part is to be radiographed is placed upon it. and the x-ray 
tube placet! directly, above this at a distance from the plate which 
bears a distinct relation to the size of the plate and to the thickness of 
the part to be penetrated. The x-ray is turned on for the proper length 
of time and the picture has been taken, it being only necessary then 
either to develop it one’s self or give the plate to a professional photog¬ 
rapher for. development. There are differences between the develop¬ 
ment required for most x-ray plates and that used by the ordinary 
photographer whose plates have all had approximately normal exposures. 

cse special points are detailed in the chapter on the development 
of x-ray pictures. 

Some of the factors to be considered in making a radiograph are the 
' < mnee from the plate to the tube, the position of the portion to be 
radiographed, the degree of vacuum in the tube, the strength of the 
primary current, the rate and character of the interruptions in the 
p unary current, the self-induction in Urn primary coil, the presence or 
absence of spark-gaps between the secondary coil and the tuU-. and the 
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amount of current passing through the tube. The HcnntivcneM of 
the piste or film, the duration of cx|x>sure, and the nature of the material 
back «>f the plate arc also import ant. It is only l>y » pro]*-i mmi ,i tuition 
of till these elements that the best results can be obtained, and the only 
ways in which one may hope to improve in technic an- first to study 
the recorded experience of others, and second, to make a most pains¬ 
taking record of all the particulars in regard to each exposure made by 
one's self. 

The tube ought to Ik* at such a distance from the plate as to produce 
a nearly uniform amount of photocliemic effect upon all parts of the 
plate. In the case of a little tooth-film, an inch and a quarter by an 
inch and three quarters, the anode will be practically equally distant 
from all parts of the film at 9 inches, which is the shortest distance to he 
recommendiHl for radiography. This distance is measured from the 
anticathode to the surface of the film. But with a plate measuring 
14 by 17 inches, the tube must lx* about 22 inches away in order that 
there shall lx* anything like a uniform action. The action of the x-<ray 
diminishes rather more rapidly than the square of the distance, and if 
the distance from the tube to the center of such a plate wore only 
9 inches, it is easily seen that port ions of the plate S or 9 inches from the 
center would lx* almost twice as far away from the tube as the center 
of the plate. The action produced upon the peripheral parts of the 
plate would, in such a case, be only about a quarter as intense as upon 
the center. 

Again, the distance must bear a certain relation to the nature of 
the part to lx* radiographed in order not to produce imperfect or mis¬ 
leading effects, such as distortion. If the portion to be radiographed is 
comparatively small and can be placed in close contact with the plate, 
like one phalanx of the finger, the tube may be placed at the minimum 
distance. But when the objeet is large and parts of it are at different 
distances from the surface of the plate, anil from the direct line from the 
tube to the center of the plate, the tube must be far enough away to 
produce approximately parallel rays. A desirable maximum distance 
has seemed to be 22 inches. A greater distance would give still less 
distortion, but would require a longer and stronger exposure; and 
with a much shorter distance the portions far from the surface of the 
plate appear undulv magnified as compared with those |x>rttons near 
the plate. This is‘like the magnified shadow of a hand held near a 
candle, while if the hand is quite near the wall the shadow w °ril\ the 
natural size. .... , 



Diffused Radiation.— Another feature which has a bearing ujK>n 
aI* thr fnrt that an annreciable amount of x-ray 


other picture in which the dollar is net 
the image of the penny cannot be seen. 
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may bo confirmed by moans of the fluoiwopn. It* practieal value 
consists in the knowledge that the image of anything at a distance from 
the plate la sure to Is* more or less hazy in consequence of this penumbra, 
and, of eoiirso, the nearer the tula* in the greater is the angle which the 
rays from its walls make with it* focus rays; blurring of the image which 
result.- from having the tulie too near when the point of interest is not 
in absolute contact with the plate. 

An example of the blurring from diffused radiation is seen when the 



f***-— R*di-jjcr»ph of pr-nny produced by serondiiry ray* In tbc .bndow of a diver 

dollar. 

hand with outstretched fingers is held outside a window-shade not 
direct sunlight. When the hand is pressed against the 
shade its shadow is clearly visible with its outstretched fingers and the 
spaces between them, but when the hand is held a few inches outside 
cloth its shallow cannot be distinguished. 

• | diffused secondary x-rays passing through an object at a dis- 

nee from the plate would not only give a blurred image of their own 
ut would also blur the image due to the direct rays. 

.“ e author cannot help feeling that the strondary rays arising in 
issue* are partly the source of our ability to make radiographs, such 
hose of the frontal sinus, at aJJ. Some eases of his have shown two or 
. ree tune* as great discoloration of the photographic plate at the 
image of the frontal sinus on the sound side as upon the side where a 
su Mcouent operation revealed the presence of only one or two tea- 
spoonful* of pus. The direct rays passing through the entire thickness 
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of the scalp, skull, arul brain would encounter only n very small fraction 
of greater total density on one side than on the other. This would not 
full' account tor the great visible difference in the resulting images. 

If wo suppose that even' particle of matter in the head is emitting 
secondary rays, we should at once expect that differences in density of 
the skull at \ a nous points would arrest different proportions of the 
radiance trom within, and show a difference in the radiograph. 

This explanation is rendered all the more plausible hv the con¬ 
sideration that secondary’ rays have comparatively little penetration 
and, consequently, it is only the radiation from the portion near the 
plate that is concerned in the production of the image. A difference 
of a certain fraction in tlu* density of the skull at the part nearest the 
plate would make a difference of almost as great a fraction in the total 
resistance encountered by the secondary rays reaching the two parts 
of the plate. It is true that secondary rays arise* from this part of the 
skull itself, and. doubtless, in proport ion to its density, and this aids in 
the production of a good image if the plate is very* near. Secondary 
rays would also arise from the skin in proportion to the rays, direct and 
secondary’, which reached it, and would tend to reinforce a clear image 
upon a plate in contact with it. 

This is given as the author’s theory, net as an established fact. 

If parallel rays could Ik* obtained from an x-ray tube this blurring 
of the image of parts at any appreciable distance from the plate would 
be partially prevented, and,'furthermore, the image would be of exactly 
the same size its the original object, no matter how far from the plate 
it was, provided that it lay in a direction parallel to the surface of the 
plate, and that the rays fell vertically upon the plate. This condition 
of parallel rays cannot lie fully* accomplished, the x-ravs can neither be 
reflected nor refracted, and the major part of them diverge from a very 
small point in the center of the tube, so that in a regular x-ray picture 
the divergence of the direct ray*s from the focus point on the anticathode 
must produce magnification of the image in proportion to the relative 
distance of the object from the plate. The actual size of the object 
can usuallv be determined, closely enough for all practical purposes, bv 
a simple calculation based upon the size of the image, and the relative 
distance from the object to the plate and to the tube. For instance, 
if the object were just half-way between the anticathode and the plate, 
the image would lx* twice the diameter of the actual object. Of course, 
in most cases this is only approximate, since we usually do not know 
the absolute distance. For the few cases in which it is necessary to 
determine the exact size of an object for instance, the heart, resort 
must be had to the orthodiagraph described at length m the chapter on 

Fluoroscooic Examination. . .. 

Albers Schonberg’s Compression Cylinder .—The compression cylin¬ 
der of Albers School**rg makes no attempt at orthothagraphy but it is 
a step in the direction of eliminating blurring when the objec is a a 
distance from the plate. It does this by cutting off many of the ex ra 
rays arising from various parts of the tube and allowing principally 
the direct ravs from the focus point to reach the plate. Of course, these 
are the original divergent rays and the image is just as much magnified 
as if the cylinder were not there, but the claim is that the .mage is more 
clearly defined. The compression cylinder itself is of brass, lined with 
lead in order to be opaque to the x-ray, and is alx>ut 4 inches in diameter 
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and About 6 inches lone- It forms part «f n complicated :»p|*aratn« 
in- means of which one open end of the cylinder may lx* prc.-swl again** 
the alnlomen or nnv other part. It produces in all cases fixation, and 
in some place*, like the altdomcn, reduction in tin- thickness of the tissues 


/ 


Fig- 509, A.—Compression diaphragm. (Kclley-Koctt Company.) 

to be penetrated by the x-ray. At the other open end of the cylinder 
the x-rav tube is held in position by another part of the apparatus. 
The pictures are. of course, limited by the size of the cone of rays which 
passes through the cylinder. The extra rays are not all cut oft by any 




Fig. 509. C.—Showing alight blurring 
of the image of a point by secondary 
rays when a cylinder and diaphragm are 
nsisl. (Small !rlt«*r* in 509. B and C, 
explained on page 756.) 


in diameter cmanH,m K from a part of the tube 4 inches 

certainly an o*™ II JP ®* 1 in t,lc production of the picture. It is 

and in Which it ca ?** 1 ,n whit h u * mu11 picture is sufficient, 

>t is possible to so judge of the position of the object of 
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interest as to direct the cylinder accurately enough »(* include the object 
of interest in a picture only a little over 4 inches in diameter. 

Reasons for Abandoning Hadialing Cellular Diaphragm. In t he fir.-t 
edition of this work the authors radiating cellular diaphragm was de¬ 
scribed. It has been found, however, that, it was necessary to iw the 
fluoroscopo to so accurately place the x-ray tube so as to cast only linear 
shadows of the wall of the central funnel. This involved a dangerous 
exjxxsure of the operator and caused the use of the apparatus to lx- given 
up. 

Radiographs through thick portions of the body often show the 
evidence of sufficient density of x-ray effect upon the plate to produce 
a picture if there were only also contrast and detail. These are lacking 
largely because of the secondary rays which arise in the tissues of tin* 




[ S.Ttnjse/. 

t 1147 

510.- Radiograph* of dollar and penny, showing secondary rays: A, Dollur .*> 
mein-* from anticathode, il* shadow very faint because secondary raw from the x-ray 
** *" the space behind it and show n clear image of the penny, which is close to 

the plate; U, dollar clone to the jJate and castirip a dense shadow in which the penny 
cannot be seen. A and It made at the same exposure. 

body; and the harmful effect of these secondary rays upon the quality 
of the picture may be very much reduced by diaphragms and cylinders, 
which cut out the secondary rays from the tube. This is really one of 
the most important facts in Rontgenology. 

A tube so constructed and actuated by such a current that it gives 
out the smallest possible amount of secondary rays is most desirable, if 
it must be used for radiographing thick objects without a diaphragm or 
cylinder. This element and the right degree of penetration and the 
right intensity of radiance are the difficult factors in successful radiog- 
ruphy. The proper length of exposure is a matter which is easily learned 
by experience and may be closely approximated by referring to the table 
on p. 767. 

My judgment, of the value of all such diaphragms and cylinders is 
thnt they are vitally necessary in so far as they protect the ojM'rator 
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and nil partt« of the patient except the portion that Is to ho depicted; 
and that they add so greatly to the clearness of definition a* to l>e 
extremely desirable for radiographing any thick portion. Their use 
renders radiography of the frontal sinus an easy matter, with correct 
technic, whereas, without a diaphragm or cylinder, it is practically 
iinjHissiblc to secure a good anteroposterior radiograph of this region. 

The extra rays from the x-ray tube do not appear to have great 
power, but they give origin to secondary rays in the tissues which differ 
m no respect from the secondary rays originating in the tissues under 
the influence of the direct focus rays. 

Diaphragms and cylinders, by cutting off most of the extra rays from 
the tube, very greatly reduce the blurring of the image due to secondary 
rays arising in the tissues. 

The objection that a shield of any kind surrounding the x-ray tube 
gives rise to secondary currents and an electrostatic condition tending 
to cause rapid hardening of the tula* does not prove to be well founded. 
The author uses the Ripperger shield constantly for therapy or radiog- 
raphv and experiences no difficulty from this source. 

Any opaque box, used to contain the tube and protect the operator 
from the deleterious effect of the x-ray. must lx* provided with moans 
for connecting both the anticathode and the accessory anode, or either 
one separately, with the positive pole of the induction-coil; and for 
connecting the cathode with the negative pole of the coil. 

The Influence of Tissue through Which the Rays Pass.—Every 
substance impinged upon by the x-ray, whether transparent to it or 
not, diffuses a certain amount of radiance in all directions, and the 
tissues of the hotly have in this way a certain radiance of their own. 
This is one element in the production of an indistinctness in the image 
of parts of the body at a distance from the plate; and there is no remedy 
for this particular defect. On account of this fluorescence of the body 
it is a wise precaution to have the patient remain motionless for a few 
seconds after the x-ray is turned off before removing the plate. 

After all that has gone before, it is easy to understand that the 
portion of chief interest in every picture should be brought as close to 
the plate as is practicable. This is in order to secure the clearest 
possible picture of the object, but the rule is applied with discretion. 
In taking a picture to show a portion of the brass shell of a cartridge 
which had been in the calf of the leg for four months, our purpose 
would be more to determine how deeply it was embedded in the 
flesh than to get a clear image of the fragment. Consequently, the 
picture would be taken in profile instead of in a direction which would 
bring the fragment some inches nearer the plate. The result is a 
more useful but less beautiful picture. 

Again, at a distance to one side of the direct line the image would 
appear longer than natural in that particular direction, while its trans¬ 
verse measurement might lx; about natural. This is analogous to the 
lengthened shadows cast by the setting sun. The distance must, of 
course, be so great that with the requisite strength and duration of 
application there shall not be the slightest danger of an x-ray burn. 
So in taking a picture through the entire thickness of the body the 
distance from the tube to the plate must be correspondingly greater 
than in radiographing the hand. With the authoris board compressor 
the thickness of the body is reduced 2 or 3 inches, and the tube may be 
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l)ix..l*ht that much nmrrr th.- plate and Mill I*' at the «ame <li,lance 
(mm the nirfaee of the body «, that, generally, th. 22-ineh dUtanee 
fnitn the pinto work* well in this raw. 

The degree of vacuum in the tube is a matter of prime iniDortanr.- 
For the majority of casco it should 1 m- so low that the x-ray will penetrate 
but one to five layer* of lead foil in the authors fluorometor 100 t ,m., rr . 
inchest weighing an ounce; and that the resistance of the tube iJ not 
sufficient to back up a spark of 2 inches. A tube in which the vacuum 
is altogether too high is sometimes spoken of as a hard tulx- and it is 
one in which the partial vacuum in the tulx- Is too nearly a complete 
vacuum. It contains too little gas or air. Such a condition produces 
snapping and sparking about the electrodes of the tube, and if too strong 
a current is turned on the tube may be punctured. This happens by 
a spark bursting through the glass close to the cathode and leaping 
across the air outside the tube to the entrance of the positive wire at 
the other end of the tube. The sparking and possible puncturing are 
due to the groat resistance to the passage of the current across the 
space between the cathode and the anode in the unduly rarefied gas in the 
tube. Another effect from such a tube Is the backing up of a long 
spark. The wires from the two poles of the secondary coil pass to the 
two poles of the tube and all the current Is expected to pass through 
the tube, but if the resistance in the tulx* Is greater than the resistance 
in the air-space between the two poles of the coil, the current, of course, 
will take the path of least resistance and if strong enough will spark 
across between tin* two poles of the coil. In every x-ray outfit movable 
metallic rods should be attached to each pole of the coil, and by turning 
these toward each other we can determine the distance across which a 
spark will pass between the two poles of the coil. Two factors enter 
into the production of this distance: one Is the strength of the current, 
and the other is the resistance to the passage of the current through the 
tube. With a very weak current, of course, we could not get a long 
spark across the space betw<*cn the poles of the coil even if the resist¬ 
ance in the tulx* were very great, or if the tube were disconnected from 
the coil entirely. In the latter case, of course, the only path open to 
the current is across the space between the poles of the coil. This 
factor, the strength of the current, is adjusted in the simplest manner, 
just turning the rheostat up until the amperemeter shows that the 
necessary 3 to 6, or!), or, in some cases, 15 and even 30 amperes are pass¬ 
ing through the primary coil. 

The other factor is the resistance in the tube and this is measured b> 
turning on a standard strength of current, say 6 amperes, and approxi¬ 
mating the points connected with the two poles of the coil until a !, P? r £ 
passes between them. If 6 inches is the greatest distance at which 
this discharge will take place, the tube is said to back up a 6-inch spark, 
or to liave a resistance equal to a 6-inch parallel spark-gap. A tube 
with a resistance of 6 or 7 inches would Ik* too high for most kinds 
of radiographic work. Usually such a high vacuum and consequent 
high resistance imply great penetration by the ray. anti in some cases 
this is desirable, as in radi<»gmphing the roots of teeth, showing the 
teeth right through the jaw, and even the pulp canals in the roots ot 
the teeth. Still even here a moderately low vacuum is often better, 
as it gives so much better contrast. . . 

With an induction-coil the spintremoter, for actually testing the 
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length of spark the tube will back up u necessitated by the presence of 
the invent .discharge, winch, while usually eliminated, may <SoSlW 
invalidate the mill.ampere reading as a entenon of the degree of v “ 
in the x-ray tube. ^ vacuum 

With a'*.* machine the voltmeter is a useful mim _ providi 
standard senes gap is used and the usual nower 1 

machine givin* S aceustomed output. «* 

cially suitable for use with the static machine. s not C;, P e ’ 

With an unfluctuating generator no spintremetcr is ren.r.wwi 
rrsistatus* of the tuls- is shown at once by the cousiaeS'^"^ 
backed up and the number of milliamperes transmitted This i K 
and the necessary regulation to make it right, had better be rnadTwhh 
low-current values, which do not overheat the tube and art *Wu. L 
to permit of accuracy. It will usually Ik- found tlmt tO kilovoL s^ 
milhamperes indicate a degree of vacuum suitable for many Rdntcen 
ray purposes. Turning on more power the current values will nrnhThiJ 
become 62 kilovolts and 25 ma, and with a great 
kilovolts and about oO ma. 

With a transformer also the spint remeter may be dispensed with 
The numljer of milhamperes transmitted by the x-rav tube, with a given 
ratio of transformation and adjustment of rheostat with a given strength 
of pnman- current, are a sufficient guide. As an example, it may be 
stated that with rheostat button Xo. 11 of the Waite and Bartlett trans¬ 
former a current of 35 milliamperes indicates a comparatively hard tube 
suitable for making a radiograph of the bismuth meal in the stomach in 
about one-fifth second with an intensifying screen. Other buttons 
of the rheostat would send 50 milliamperes or more through a tube in the 
same condition of vacuum. It would be well for even-one using a trans¬ 
former outfit to determine once for all the adjustment of rheostat and 
ratio of transformation for a weak current which will give a reading 
of one-tenth the current to be sent through the tube when the usual 
radiographic current is turned on. The weaker current may then be 
used in regulating the degree of vacuum in the tube. 

Another method in which the vacuum in the tube is estimated is by 
determming the degree of penetration of the x-ray with about the usual 
amount of current. 

1- W ith an excessively low vacu um there* would lie no light visible 
at all in ihe fluoroseopo. 

2. \\ ith what is ordinarily regarded as a very* low vacuum the 
fluorescent screen in the fluoroscope is lighted up, but if the hand is 
held up in fj-ont of it the entire hand appears black and opaque, and, of 
course, the bones cannot be seen through the flesh. 

•1. W ith the regular low vacuum the bones show beautifully, almost 
black, the flesh clearly defined both from the much darker bones and 
from the brilliant light of the background. 

I. With a high vacuum the flesh and bones are almost equally 
transparent and present very’ little contrast. Twisting a watch chain 
around the hand, the links are seen so clearly through the bones that 
you cannot distinguish between those which arc behind the hand and 
those in front. 

5. An excessively high vacuum shows some light upon the screen 
ami a grayish outline of the hand with very little evidence of the bones. 
To the experienced eye there is all the UlBtrQpCC in the world between 
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tho poor image of the hand shown by a tube which is so excessively 
hiph that it is not giving out any effective x-rnv at all, and a tube in the 
contrary condition which is giving out a flood of x-ray producing 
brilliant photochemic effects, but not pitched to the rate'of vibration 
requisite for good penetration. In the case of the tube which is 
a great deal too kitjh the tube shows very little luminosity it i*. not 
sharply divided into a dark and a light hemisphere, and ’ the dark 
portion is blotched over with patches of greenish light moving like 
a liquid. The resistance is high. The fluoroscojM- shows very little 
x-ray and a very poor but not black image of the hand. ln'*uch a 
condition a tula* is worthless, but lowering the vacuum will effect a 
wonderful transformation. 

The milliampcremcter, which measures the quantity of current 
passing through the tube, shows a decided increase in current when the 
vacuum becomes low. and gives a useful warning of the approach of 
any great drop in vacuum during the exposure for a radiograph. The 
same diminished resistance in the tula* is made evident by an increased 
amperage in the primary coil. In all these eases the same amount of 
electromotive force is behind the supply current and diminishing the 
resistance in any' part of the apparatus increases the quantity' passing 
through every part of it. 

A tube that is so loic as not to give any x-ray visible in the fluoro- 
scope seems to be filled with bluish or purple light (Fig. 435). There 
may be a blue streak extending from the center of the cathode to the 
focus point on the anticathode. Such a tube may look almost as if it 
had been punctured. In some extreme cases it is not possible to raise 
the vacuum to the x-ray producing point by any means short of sending 
the tube to the manufacturer to be reexhausted with an air pump; and, 
of course, this is always necessary’ in case of a puncture. In many 
cases, however, the vacuum has temporarily' been reduced to too low 
a level by gases generated from heating the metal parts by too strong or 
too prolonged use or by incautious regulation of the vacuum, and when 
the tube has cooled these gases will be found to have been reabsorbed. 

1 he I illard osmo-regulalor on certain x-ray tubes may be used to 
raise the degree of vacuum (p. 734), or the vacuum may be raised by 
turning the current on and off for short periods, and this may take five 
or ten minutes’ work. Other tubes come up quite rapidly if a fairly 
heavy current is turned on for a few minutes, and others, especially the 
heavy anode Gundolach tubes, will come up if a reverse current is run 
through them. With some of the Muller tubes there is a raising device, 
consisting of a side tube ronun undenting with the main bulb ami con¬ 
taining a spiral of platinum wire; the positive wire may be connect**! 
with this instead of with its regular attachment, the negative wire being 
in its normal position; and the normal current turned on. Tin* current 
passing through the platinum spiral causes absorption of gas to take 
place, presumably by throwing off molecules of metal which absorb 
molecules of gas; anti in that way the vacuum is raised in a very short 
time. A special arrangement for raising tho vacuum of a tub** is not 
by any means necessary. Tin* vacuum inevitably becomes higher the 
more times a tube is used, ami each time it is used it is necessary to 
spend more time reducing it to tin* proper degree. 

7 o Rais* the Vacuum of an z-Ray Tube Without a Regulator.—Con- 
nect the accessory aluminum electrode with the cathode and use a weak 
50 
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current. The connections are shown in Fie. 511. With reasonable 
care it will not be reduced too low. either during the process of regulation 
or <luring the exposure for taking the picture. Hence, the vacuum will 
seldom require raising and then only to an extent which can 1 m* produced 
by operating the tube for a minute or two. The sudden dropping of 
the vacuum of a tube during operation with a heavy current is due to 
overheating of the metallic parts, and liberation of molecules of gas 
which had been held in a state of condensation. This state of con¬ 
densation is of great importance in the manufacture and manipulation 
of x-ray tubes. The material known as spongy platinum, the pure 
metal precipitated from a solution of one of its salts, will absorb and 
hold condensed in its pores three hundred times its own volume of 
hydrogen gas. This compression, of course, is accompanied by the 
production of heat, and one of the apparatus of a chemical laboratorv 
before the discovery of matches was based upon this fact. Doboroiner’s 
lamp consisted of a bottle containing iron filings into which a few drops 
of sulphuric acid were |>oured. the hydrogen gas, which was evolved 
escaped by a glass tube at the tip of which was a bit of spongy platinum. 



vacuum. 

Sufficient heat was produced by the condensation of the hydrogen in 
the spongy platinum to raise the metal to a red heat and set fire to the 
jet of gas. The flame, thus produced, was used for exactly the same 
purposes that matches are now. There is now on the market an 
attachment for the self-lighting of Welsbach gas-burners, consisting of 
two little bells suspended over the burner. Each bell contains a bit 
of spongy platinum which becomes hot from absorption and condensa¬ 
tion of gas and in less than a minute the gas ignites. 

In using a heavy current, or even a moderate one for a prolonged 
exposure, the author has found it very advantageous to watch the tube 
closely and to turn off the current for a while at the approach of this 
condition of excessive lowering of the vacuum from the sudden libera¬ 
tion of gas by overheated metal. It is never difficult to sec that this 
is coming. The milliamperemeter sometimes registers an increased cur¬ 
rent from the lessoned resistance in the tube, and at other times a sud¬ 
den drop to zero or to an excessive milliamperage in a reverse direction 
occurs. The interrupter takes on a different sound, corresponding with 
the change in the current, and a blue or steel gray color develops between 
the cathode and the anticathode. The current is turned off at this 
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«ita»E0 mulI the tulip allowed to cool, and the exposure can then he C on- 
timied ( f row™.' tt isnocvssarv that the patient and nil the apparatus 
should remain absolutely still. In this way a Rood picture mav ofton 
he secured with an exposure divided, if need be, into three nV more 
portions. If the current, on the other hand, is kept turned on at the 
same rate after the vacuum takes a sudden drop the balance of th. 
exposure counts for nothing, and if unduly prolonged may injure the 
patient. Looking at a tube in such a condition as this y ou may not 
even be able to set* the hones in vour band. 

In making x-ray tubes it is not by any means necessary that thev 
-hall contain any particular gas. Ordinary air seems as good as any¬ 
thing. though some manufacturers place a little phosphorous acid 


Mr. 512.—-Y-ray tub.* showing proper "line ” of demarcation between the illuminated 

and the dark hi'miephenw. 

inside the tube and vaporize it by heat , and others use different gases. 
In exhausting a new x-rav tube, or one which has been sent to have a 
puncture repaired, or has had to be reexhausted for any other reason, 
a current of electricity has to be? passed through the tube practically 
all the time that it, is on the pump. This is because the simple applica¬ 
tion of an air pump would not remove the molecules of gas held in a 
state of absorption by all the different metallic parts inside the tube. 

I hese have to lx? liberated by the action of a current-, and this must be 
passed through all the different parts of the tube, including the regula¬ 
tors, and it is not unusual for the process to take one or two entire days. 

1 he result is a tube containing so few molecules of gas that the vacuum 
will not fall below the line with ordinary can*. The line has n'fen'nce 
to the condition in which the presence of x-ruy is indicated by lluorcs- 
cence in one hemisphere of the tube, separated by a distinct equatorial 
line from the dark hemisphere (.Tilt- 512). The opposite condition is shown 
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in Fig. 513. To prevent a brand new tube from being blackened it has, 
of conns', been exhausted while only n moderate current iR turned ot, 
and may st ill contain imprisoned molecules of gas which tnay be liberated 
the moment a powerful current is turned on. For this reason a tuls> 
is hardly ever to be used for radiography until it has been trainat by 
using it several times for treatments. At the factory during the time 
that the tulx- is on the pump and a current of electricity is running 
through, the tube is prevented from becoming blackened by two facts: 
first, the current is not very strong, and second, the presence of the 
secondary anode has a wonderful effect in preventing this. This benc- 
ficial effect is produced even when the anode and anticathode are 
connected by a win- passing Ijctween their points outside the tube. 

The W aekening which always takes place in an x-ray tube which has 
been used for any length of time is due to metallic particles driven off 
of the anticathode by the force of the bombardment of molecules to 
which it is subjected. It impairs to some extent the efficiency of the 
tube anti cannot lx* entirely removed even by washing out the bulb 
with hydrofluoric acid. 

Two different kinds of deposit occur on the inner surfaee of an 
x-niy tube; some tubes develop a dull black deposit which interferes 
decidedly with the efficiency of the tube; others show a purple dis¬ 
coloration of the glass which does not interfere with the quality and 
intensity of the ray produced by the tube, but such a tube, on the 
contrary, is often a splendid one. 

Generally speaking, the lowest vacuum which will produce a brilliant 
light in the tube' is the best one for radiography, and this will, with most 
coils, correspond to a resistance somewhat less than 2 inches and to a 
penetration of about one thickness of lead-foil. This would be the best 
for the hand or foot. A very slightly higher vacuum would be better 
for the knee or elbow and one of about 2J inches resistance would Ik* 
best, and for the body about 3 inches resistance. With the powerful 
current required for pelvic pictures even as low a vacuum as this pro¬ 
duces a penetration of five or six thicknesses of lead-foil; No. 5 or G 
Bcnoist. 

Tt sting the Quality of the x-Ray .—The author very strongly depre¬ 
cates the use of the hand for testing the quality of the x-ray from a tube. 
Everyone who habitually uses his hand for this purpose will, sooner or 
later, develop a painful and very probably a disabling and disfiguring 
inflammation of the skin of tin* hand. A considerable number of 
operators have suffered the loss of fingers or hand from such a cause, 
and one experimenter with the x-ray, who was not a physician, is 
reported to have had chronic inflammation from this rause which 
subsequently was the seat of cancer, which ultimately produced a fatal 
termination, but we have not learned whether there was an hereditary 
predisposition or not. At all events the x-ray injury appears to have 
boon an exciting cause of the trouble. Of course, it is necessary for 
the operator to 1 m* thoroughly familiur with the fluoroscopic appearance 
of the hand and all other portions of the body, but no part of the living 
body should be used for the daily and hourly testing of the x-ray. 

Tin* author’s own fluorometer consists of a thin board measuring 

by 12J inches with a handle in the middle. Its major portion is 
covered by x-ray metal to protect the hands ami fact* of the operator, 
while a strip about 1 inches wide extending ucross one end is covered 
with tin-foil, weighing an ounce to a hundred square inches ami varying 
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• hr vacuum ill n t ill h' thr x-niy metul ami tin-foil completely proto t 

• hr hands and face from thr x-ray. The fluorometer is hold in front 
of thr tulle by one hand, while in •la* other thr fbioroseope is held Ih - 
twcen thr fluorometer and the operator. lambing into the dark box of 
the fluoroseoja* one can at once judge of thr hrillunre of the light by the 
appearance of thr screen where it projects 1x*yond the fluoromrtrr, and 
the degree of penetration is determined by noting the number of sec¬ 
tions of tin- fluorometer through which the light passes and through 
which the perforations in the x-rav metal can Is* wen distinctly. 

The number of thicknesses of tin-foil through which the perforations 
in the heavy x-ray metal are visible is the number by which the degree 
of vacuum is designated. This is No. 10 in Fig. 515 and No. 4 in Fig. 


Fix 515.—Author'sfluoromrUar. Appear- Fi*. 516 —Author* fluorometer. Appear- 
mice with rn» No. 10. anrr with rays Xo. 4. 

51b. Lnder the usual working conditions the number of inches of 
resistance is aliout half the penetration nuinlmr indicated by mv tiuor- 
ometer. 

.. .ft™ 0 !* 1 * rndiochrmnometcr (Fig. 519) the degree of vacuum in 

a- tills* is indicated by the thickness of aluminum which the rays will 
penetrate. I here is a central disk of silver, 0.11 nun. thick, surrounded 
D y sectors of aluminum numbered from I to 12 according to their differ- 
en thirkne-aes in millimeters. When the aluminum section 5 milli- 

,,H * ^ * V? 1 ** 3 depth of shadow on the Huoroscope screen 

“. thc “ silver disk, tin* tube is said to lie giving out No. 5 rays and is a 
u xt of to' - ..mm penetration. A hard tube, on the contrary, gives out 
No. 7 or 8 rays. It was No. 3 in Fig. 520. 
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In T Valter's radiometer there w mounted on wood a thick lend disk 
with eight holes, which are covered by sheets of platinum, of a thickness 
of 0.005, 0.01, 0.02, 0.04, 0.08, 0.16, 0.32, 0.64 mm., arranged zig¬ 
zag so that no two 
of about the same 
thickness arc near 
each other. With 
the screen we see 
only one lighted 

circle when there is 
the lowest degree 
of vacuum pro¬ 
ducing any x-ray; 
and with the hard¬ 
est tube we can see 
light in all the cir¬ 
cles. 


t •< 






Fir. .119. —Benoist’s rndiooltrotiioim-ler. 


Villard's radiosclerometer is an important instrument for measuring 
the degree of penetration. The x-ray shines through a silver disk u[K)m 


Fi*. 520. RuiliosTaph of youojc sparrow. Benoit ’it nutiochromuniftor showing rays 

No. 3. 

one quadrant of an electrometer and through an aluminum disk upon 
thr other quadrant. I he quadrants are charged by a source of uniform 
potential such as the direct 110-volt electric-ligbt circuit. Ionization 
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prgrec of Penetration .—A brilliant radiance is n necessity for every 
radiograph, but the degree of penetration is an independent factor nnd 
is varied to correspond with the thickness or density of the part to l>c 
radiographed. The length of spark which a tube will back up is a most 
valuable indiration of the condition of the vacuum in the tube* ami of 
the penetrating quality of the light. A complete change in the degree 
of vacuum during the exposure would, of course, render the remainder 
of the exposure useless or possibly deleterious. It is to 1 m- guarded 
against by watching the appearance of the tube both with the naked 
eye and with the fluorometer, as well as the two meters which show the 
amount of current passing through the primary coil ami the amount 
passing through the tube itself. 

Some tubes In-rome high after the current has been turned on a little 
time, and when this is very marked it is rather a worse fault than the 
other. A tube which has a tendency to become low by the evolution 
of gas may be coaxed along at a uniform degree of vacuum by several 
short exposures so as to get the full time with a powerful current. But 
with the other kind of a tube you either have to resign yourself to an 
increasingly high vacuum or else stop and regulate the vacuum in the 
tube. This may take several minutes and the effect in such a case is 
only momentary. An automatic regulator (Queen) may in some cases 
be set so as to keep the vacuum from becoming too high. 

To Lower the Vacuum in a Tube. Without a Regulator. —Connect the 
aluminum accessory electrode to the antirathode and use a strong cur¬ 
rent. The connections are shown in Fig. 511, B. 

The vacuum of a tube which has no regulator may be lowered by 
h«*ating the tube gradually with an alcohol lamp, not. of course, while 
the current is on: or the tube may be boiled in oil for half an hour. 

A non-regulating x-ray tube which has become hard from exhaustion 
of the gaseous contents through use may return to its original degree of 
vacuum if it is laid aside for a certain number of days or weeks, or 
the same result may be obtained by baking the tube in an ordinary 
oven at a temperature of three or four hundred degrees Fahrenheit. 
In either case molecules of gas are liberated from the metallic parts of 
the tube and the deposit on its inner surface by which they had been 
absorbed. ' 

The regulating devices for reducing the degree of vacuum form the 
distinctive features of the different types of x-rav tubes and are described 
on pp. 734 to 737. 

Different Results from High and Low Tubes.—The difference 
' i a ra d* 0 £ ra Pb taken with a high and one with a low vacuum 
is chiefly that the low vacuum gives greater contrast between portions 
having different densities; while the high degree of vacuum sometimes 
gives better definition. 

" ith a static machine a tube is required to have a very much higher 
vacuum than with a coil, but the use of the static machine in radiog- 
rS P\v ** c0, * ?i ' ( ^‘ r ' ? d in another section. 

VS e often hear the statement that a picture can be made in a shorter 
ln “’ Wlt * 1 a high than with a low vacuum, but, coupled with this state- 
mi nt we usually find indications that the observer does not discriminate 
clearly the lack of cfT<*ct due to the absence of intensity or brilliancy and 
ie lack of penetration due to a low vacuum in its strict sense. A low 
vacuum, of course, is a condition in which there is a large amount of 
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I here must Ik* un appreciable amount of photorhemic 


water to one* of which a pinch of calcium salts had boon added. The 
difference may be shown by a ray of the- proper character, but not by 
one which will penetrate ten thicknesses of lead-foil without appreciable 
absorption. As Dr. Codman says, a radiograph is a chart of the different 
densities of the parts depicted. 

The thickness and density of the part have a very great bearing upon 
the length of exposure and the intensity of the radiation required. 
Generally speaking, in order to produce a good picture, the tube must 
give a powerful enough ray to enable us to see nicely through the part 
with the fluorosc-ope. Almost everywhere the radiograph will snow 
only the same things as the fluoroseope, but show them better. With 
practice it becomes an easy matter to judge of the degree of vacuum, 
strength of current, length of exposure, and all the other factors for any 
portion of the body without making a preliminary fluoroscopic test. 
The lungs are almost transparent and pictures of the chest can be made 
with apparatus hardly strong enough for a pelvic picture. Up to the 
year 1006 the x-ray in one of the largest hospitals in New York was 
produced by a static machine with which it required eight minutes 
to take a picture of the chest and with which it would have taken forty 
minutes or so for a hip-joint. In these days, of course, such a length 
of exposure would Ik* prohibitory. While the weak radiation might 
very well produce no bad effect upon the patient’s tissues, the length 
of exposure required would occasion anxiety on the part of the patient , 
who, of course, has hoard of x-ray burns and who may have heard of 
the practicability of taking pictures of the hip in from ten to one hundred 
seconds. The same apparatus, of course, will take a picture of a hand 
in quite a reasonable length of time. Bone is veiy much less trans¬ 
parent to the x-ray than flesh and the teeth are still less transparent. 
As we shall see on another page there is no difficulty at all about making 
a picture showing the roots of the teeth right through the jaw-bone, anti 
what we consider a good radiograph shows even the entire nerve or 
pulp canal in the tooth and its roots. The greater the density and 
thickness of the part to be penetrated, the stronger the current must 
be, and within verv much narrower limits, the higher the vacuum must 
be. Various tables have been prepared showing the relative density 
of different parts of the body and various other substances. It appears, 
however, to be a safe generalization to say that the resistance to the pas¬ 
sage of the x-ray is greater for substances with greater specific gravity. 
This leads to aome surprising results. With the fluoroseope we can sec 
right through a black leather case, but the thin perfectly clear colorless 


(C) Jeff Behary 2019 






,W MEDICAL KLECTRICITT AND RbNTOF.N rats 

P ,BS * viftls look like «> many cartridge*. The chest in a good radio- 
grnpl. shows the nearly transparent lungs and the more opique spine 

mKw uni I Invirt nnil nu*(»r< nu*n t k... «... .. 1 . ■ . 


more so than the lungs. The uppermost part of the thigh’ is a much 
more opaque Object than the upper part of the chest 

The effect of ordinary light upon a photographic plate exposed 
directly to it. not in a camera, for a certain tieriod of time is less the 
further the light is from the plate. This decrease in photochemic 
effect is considerably greater than would follow from the law that the 
illumination diminishes m propirtion to the square of the distance 
The distances in x-ray work do not vary so much, however, as to invali¬ 
date the law as to the square of the distance, but the thickness and 
density of parts of the body form a most important, factor in the calcula¬ 
tion. The practical application of the principles involve! will be 


considered when describing the radiography of special pans of the 


The Position of the Tube.--When an x-ray tube of the ordinary 


pattern is in operation, the tube is seen to be divided into a dark and an 
illuminated hemisphere by an oblique plane, which corresponds closely 
with the plane of the anticathode. Behind this plane there is very 
little x-ray to be seen with the fluoroscope. The statement is often 
made that the direction of greatest intensity of the x-ray is in a line 
drawn perpendicular to the renter of the anticathode and, hence, 
coinciding with the middle of the illuminated hemisphere. Other 
authors state that the greatest intensity is in a line forming a natural 
angle of reflection between the cathode stream where it strikes the 
anticathode and the x-ray originating there. According to my own 
observations on tubes of several different patterns, the intensity of the 
x-ray is the same in even' direction in the lighted hemisphere until the 
dividing line is almost reached. Theoretically, the x-rav should lx; 
equally diffused in evert’ direction from the point of impact of the 
cathode stream upon the anticathode, and the dark hemisphere should 
be merely the shadow of the anticathode. In testing this matter the 
tulx* has been placed with its axis horizontal and has been operated by 
currents of different degrees of strength and observed by means of the 
fluoroscope and various test objects, like the hand and a pin-cushion. 
The author has found that for the same strength of current and the 
same distance from the tube, the intensity of the x-ray was the same in 
every direction corresponding to the illuminated half of the tube. And 
the same result was obtained when the tube was placed vertically. 

It is much more convenient, in adjusting the tube and conducting 
cords so that there shall lx* no danger of the patient receiving a spark 
trom the cords or the tips of the tulie, to place the tube so as to use 
the rays which come at a right angle to the axis of the tulx*. So that, 
a* a rule, the plate is upon the table, the portion to be radiographed 
upon the plate, and the x-ray tube with its axis horizontal and 
the anticathode directly above the center of the plate. And, as a 
rule, the. two conducting cords, either of uncovered spiral steel 
spring win*. inch thick, or of thin flexible insulated copjjcr 

wire wound on spring reels, extend directly from the piles of the coil 
to the two tips of the x-ray tulx;. The simplest arrangement is to 
place the tube so that the positive and the negative tips are equally 



TIIK X-RAT 797 

distant from the polos of tlio coil, and the conducting cords do not rest 
upon any part of the tula* stand. The special object is to have the 
wires extend in such n direction that they will not be anywhere near 
ntt\ part of the tula* except the tips to which they are attached. In 
this wax the possibility of puncturing the tube is prevented. And this 
arrangement renders it easy to avoid sparking from the wires to the 
metal parts of the tube-holder or to the regulator of the tube. Tube 
stands are provided with wooden rods to hold the conducting cords 
from undesirable contacts when this position is impracticable. 

A large series of radiographs have boon successfully made with 
tubes of different makes in this position. It is a curious fact, however, 
that the greatest amount of heat develops along a line drawn per¬ 
pendicular to the surface of the anticathode, and under certain 
circumstances some tubes which are producing practically no x-ray 
will give an occasional distinct flicker in a direction decidedly beyond 
the angle of reflection of the cathode ray when it strikes the anticathode. 
This, 1 think, is due to the irregular cathode rays not being accurately 
focused on the anticathode. Some of them pass beyond the anti¬ 
cathode and strike the glass wall of the tube, giving origin to the 
x-ray there. 

The Strength of Current in the Primary Coil.—This is the great 
factor in regulating the intensity of the x-ray from a tube. With some coils 
or transformers quite a beautiful x-ray may be produced with as low as 3 
amperes; while other tubes and coils or t ransformers are made to stand a 
primary current of 30 or 40 amperes for a short time. Other things being 
equal, the heavier the primary current, the shorter the time required and 
the thicker the tissue through which a successful radiograph may bo made. 
A current twice as strong will produce a picture in about one-tenth as 
long a time. Too heavy a current for the individual apparatus, of course, 
may burn out either the primary or the secondary coil; the excessive 
intensity causing the current to break through the insulation separating 
the different turns in the coils. A hundred dollars worth of wire may 
thus be ruined in a flash. The fuses down in the cellar ami elsewhere 
along the feed-wires are to prevent such an accident and should be 
of such capacity as to permit the passage of only such a strength oi 
currant as may safely be used. Even then a too long-continued How 
of a heavy currant through the primary will heat up the thin wire in 
the secondary coil anti may break down its insulation. A 12-mch coil 
should stand a primary currant of 110 volts and 15 amperes for a minute 
at a time without trouble, and this should be long enough for the entire 
exposure for anv picture, and a very much shorter time will ordinanh 
be sufficient. There are very few tubes made which will stand so heavy 
a current for a minute at a time. A Gundelach heavy anode tube, t\ pe 
G, with a bulb 26 inches in circumference and measuring 23 inches 
from tip to tip, has. in rav hands, stood precisely such a test suc¬ 
cessfully. The majority of tubes will break down under such a strain. 
The tube mav punctura or the anticathode may molt , or the vacuum 
may fall to such an extent that the production of effective x-ray 
ceases. Some other tubes may la* used with as heavy a current as 
this by an intermittent exposure to prevent the tube irom becoming 
overheated. A primary current of 10 amperes nmy be considered as 
the minimum for general radiography with a 12-inch coil, and an\ 
tula- of 50-centimeter rating or over, with a heavy anode or a water- 
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cooling device, ought to stand this long enough for n picture. Here 
again, however, if the time is more than forty seconds, most tubes will 
produce n latter picture if the exposure is interrupted. Even one of 
the thin anode tubes may lx* used in this way with such a current; and 
the fact that they contain a much smaller amount of metal causes them 
to maintain the same degree of vacuum bettor than some of the heavier 
tubes; still, the heavy anode tubes an* preferable for radiography. 
The weaker primary currents of 3 to 6 amperes work very nicely with 
an S-inch coil and with tubes of 25- to 10-centimeter rating. As stated 
elsewhere, any conditions which produce a good fluoroscopic image 
of the part in question will produce a good picture, if the plate has the 
proper degree of sensitiveness and the exposure is properly timed with 
relation to the other factors. 

Generally speaking, the intensity of the radiance is increased or 
diminished by using a stronger or a weaker current through the primary 
coil, and to a great extent the same instruments regulate both the 
amperage and the voltage of this current. The 110-volt direct current 
of the electric-light circuit passes through our liquid interrupters and 
iron wire rheostats, and enters the primary coil as a current of onlv 
SO or 00 volts and with a volume of 15 to 18 amperes for routine 
work. 

Reduction of Voltage .—There are several ways in which the voltage 
m.i> be still further reduced and the same amperage maintained 
The usual way is by means of a shunt circuit, the electric-light current 
wire dividing and part of the current passing through a suitable resist¬ 
ance, entirely separate and independent, the other part of the current 
passing through the x-ray apparatus. If we have an amperemeter 
at the wall socket measuring the total amount of current passing and 
another measuring the amount passing through the primary coil, the 
difference between the two will indicate the reduction in the voltage in 
the primary coil. Where a current divides in this wav between two 
patlis the volume, or amperage, passing through each is inversely 
proportional to the resistance, and the voltage in each is directly pro¬ 
portional to the amperage. Or a voltmeter may be placed upon the 
primary circuit, which will indicate directly the number of volts passing 
through the primaiy coil. A voltmeter may Ik* made in the same way 
a> a galvanometer, but so adjusted that the readings on the dial are in 
\olts. There are two principal types of amperemeters, in one the 
land is moved by the various h?ugthening of a wire which becomes 
a>t during the passage of currents of different volumes: in the other the 
nand is moved by the effect of a current through a wire, or a coil of wire, 
surrounding a magnetic needle and tending to cause the needle to assume 
a position at right angles to the direction of the current. This is a 
comparatively simple matter and the reading is in amperes or milliam- 
peres, as the case may be, regardless of the voltage of the current or the 
resistance in the circuit. The same types of instrument serve as volt¬ 
meters. but, of course, in the graduation of the instrument in volts it is 
necessary that the resistance in the circuit shall be a constant, not a 
variable, quantity. With a uniform resistance the amount of the 
current is directly proportional to the voltage; the amount of the 
current or amperage is what deflects the hand, but it also indicates the 
voltage or electromotive force which drives that amount of current 
through an unvarying resistance. The graduations upon amperemeters 
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nl Volt motors ait* always mnde by comparison with standard instru- 
onts. It would l*o difficult to construct one on entirely theoretic linen 


and 

and have the graduations turn out exactly accurate. 

Another apparatus for reducing the voltage of a current for i-rav 
purposes was published by Lallemont.* It consists of a jar of dilute acid 
through which the current passes between two lead electrodes. One of 
the electrodes is more or less conical with a cruciform cross-section so 
that the deeper it is immersed in the liquid the greater the surface of 
contact, and, consequently, the greater the volume of current trans¬ 
mitted 1 art of the current passes t hrough the liquid, so that if 120- 
volt direct current is shunted through dilute sulphuric acid, 1° Beaum6 
the voltage is reduced to about GO. 

\ en many of tin* qjierators in Europe use a current of GO or SO volts 
r £ r ir*™' Staining it usually by means of a shunt-controller. In 

the l nited States, however, most of the x-ray coils an- made to use the 
110-volt or even the 220-volt currents, reduced only slightly in voltage 
by the ordinary resistance of the rheostat and interrupter. 

The regulation of volume of the primary current for x-ray work varies 
from 3 or 1 up to 30 or 40 amperes, according to the nature of the pic¬ 
ture to be made and the character of the tube and other apparatus em¬ 
ployed. Two different forms of rheostat are in very common use for 
regulating tin- amount of current admitted to the apparatus from the 
electric-light circuit. The current in the latter, of course, is perfectly 
enormous, as is easily discovered by short circuiting it . for example, by 
touching the outlet and inlet wires with a pen-knife blade. There is 
a blinding flash of light and a piece of the knife blade is actually burnt 
right out. \\ ith any properly installed system of wiring there are 
fuses in the cellar and elsewhere which burn out when an excessive 
current like this is turned on by accident or by mistake, and the whole 
system becomes dead almost as soon as the flash occurs. Without 
such protection by fuses any electric-light current would be a source 
of the very greatest danger from fire, and even with it the very greatest 
attention should he paid to the proper insulation of the entire apparatus 
and wires. It is important to remember that the secondary current 
is of such high tension that it will break through practically any insula¬ 
tion, and that the wires leading from the coil to the tube must not be 
allowed to touch any other wires. If they do there will be a spark 
and an odor of burnt rubber, anything inflammable may catch fire, the 
fuses all bum out, and the current stops. The insulation of l>oth wires 
is burnt through and then you have a couple of wires with permanently 
defective insulation. This last result is not so important in the case 
of the wires leading to the tube; they are not supposed to be fully 
insulated and, indeed, some of my favorite cords are fine bare iron 
springs. And in these cords the volume of current is very small, some¬ 
where around 2 to 10 niilliamperes, from which the danger of fin* is nil. 
And again, those wires are only charged when in actual use and are then 
suspended in mid-air between the poles of the coil and the tips of the 
tube. The primary wires, however, rarrv a current of perfectly tremen¬ 
dous possibilities, an- charged all the time except when the main switch 
is turned off, and are frequently in proximity to wood-work or drapery; 
ami are vc-rv frequently indeed in contact with other wires. ^ 1 k-ii 
we speak of the current in the primary wires .-us having such enormous 
* Arclm v* D LlcctnciU- Medicate, bordcaux, t rance, 1W4. 
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>>ossihiliticA we niav compare it to a wntor-tniun passing through a city 
Street tapiicd here* and then' by small pipe* leading to faucets in the 
different houses. At these faucets the pressure corresponds to the 
difference between the level of the faucet ami the level of the reservoir 
from which the water comes. The outlets urv small and the amount of 
water which can escape is only the amount which that pressure can force 
through a hole of that size/but if we make a large break in the main, 
we will have an escape of water great enough to undermine the house 
if it is not promptly chocked. The quantity of water and the pressure 
an- always there, it is only that ordinarily the openings arc so small as 
to present such friction or resistance that only a stream of the desired 
magnitude can escape. In the case of the electric-light circuit there 
is enough volume of electricity in the street main to run a number of 
Large motors and thousands of electric lights. The amount of current 
which will pass through any apparatus is determined by its resistance 
which corresponds to the size of the o|>cning at the water-tap or faucet. 
Diminish the resistance and as heavy a current may lx* obtained as is 
desired, do away with the resistance altogether by short-circuiting the 
current, and you have done almost the equivalent of making a break in 
the water-main and you get a perfectly tremendous discharge, but. 
fortunately, one which is almost instantly cut off by the burning out of 
the fuses all along the line from the apparatus to the main. Usually 
the apparatus itself will escape unharmed, but, of course, there is always 
the possibility of burning out the primary or secondary coil and changing 
a hundred dollars' worth of wire into twenty or thirty (rounds of copper, 
and. of course, there should always be moans at hand for extinguishing 
any slight conflagrations; or. it is better still not to have wood or 
drapery or carpets around. The only time that the present author 
ever had to extinguish a blaze was in connection with some absorbent 
cotton placed in the box containing a Caldwell liquid interrupter, to 
deaden the noise. This became ignited from the slight spark which 
it is hard to obviate at the contact between the lead electrodes and the 
copper conducting cords. 

The heaviest current which will pass through a Caldwell interrupter 
is from 9 to 11 amperes; this is without any rheostat and simply the 
resistance presented by the coil itself and for a very great many radio¬ 
graphs this strength of current wall be found to lie ample. 

Rate and Character of Interruptions. —In the CaidtccQ or Simon 
intcmijiter, for they made the invention independently and at about the 
same time, the priority I think belonging to Caldwell, the supply current 
passes through dilute sulphuric acid, about one to six. One lead 
electrode dips into acid in an inner beaker of tough porcelain through 
which pin-holes i*stablish communication with dilute acid in the outer 
jar in which dips the other lead electrode. It docs not matter which is 
positive and which is negative. When a heavy current is passed through 
such an apparatus the resistance is very great at the pin-holes, where 
the size of the conductor is von 1 small. The liquid conductor actually 
iMiils at these points and bubbles of vapor fill the pin-holes and for a 
moment the connection is broken. The current begins to flow again 
the moment the bubble collapses or escapes, and in some interrupters 

this type the current is made and broken ten thousand times a minute. 
The dilute acid is an electrolyte or fluid in which electrolysis takes 
place and, consequently, bubbles of hydrogen gas are liberated at the 
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negative ami of oxygen at the positive electrode. This does not seem 
to bo of importance in the production of the interruptions, its practical 
bearing being the fact that u mixture of free oxygen and hydrogen is 
explosive if ignited by a spark. Such an interrupter should'always In- 
provided with free ventilation. The operation of a Caldwell interrupter 
is accompanied by the production of irritating sulphurous acid fumes 
and by heating of the liquid. When the liquid gets too hot the inter¬ 
rupter will no longer art and it is desirable to have several interrupters 
and simple switches to connect different ones with the coil. If these 
have pin-holes of different sixes we have the added advantage of being 
able to select the size best adapted to the ease in hand. The smaller 
the pin-holes the more rapid are the interruptions and the less powerful 
is each impulse sent through the tills- by the secondary coil. This is a 
desideratum for treatment and for the lighter forms of radiography, 
while for the heavier radiographic work such an interrupter should 
have large pin-holes. W ith the small pin-holes the primary current 
when turned on full is only 3 or 4 amperes, while with large holes it may 
be as heavy as II amperes. There arc, of course, modifirat ions of this 
simple type, and in one of them the size of the communication between 
the two portions of fluid can be regulated by the motion of a conic 
plug, which more or less completely fills the hole. Up to the limit of 
its capacity the Caldwell interrupter is one of the most satisfactory in 
the production of a brilliant steady x-radiancc. 

The IVchnclt interrupter consists of a single jar of dilute sulphuric 
acid. The negative elect rode is of lead; the positive electrode or anode 
being a platinum rod enclosed in a closely fitting, very tough, porcelain 
t uIm* and the distance that it projects beyond the end of the tube can 
be regulated. The greater the surface of the platinum point exposed 
to the fluid, the more powerful is the current and in a general way 
the slower are the interruptions. When in active operation the 
platinum point is seen enveloped in a regular flame and the fluid about 
it Is cloudy and fiercely agitated. The probable cause of the interrup¬ 
tions is the production of a layer of steam covering the whole surface 
of the platinum point. There is, however, vigorous electrolysis going 
on with the generation of hydrogen chiefly at the negative pole and of 
oxygen chiefly at the platinum point forming the anode. And owing 
to self-inductance and an inverse current in the primary circuit, there is 
also, to a lesser extent, a liberation of hydrogen at the anode. T he 
bubbles of gas do not form a sufficiently uniform covering on the anode 
to account for the interruptions, though they doubtless exert an influence 
upon the nature of the interruptions produced. With this interrupter 
the fluid liecomes hot and the apparatus fails to work after continuous 
use, so that it is necessary either to have one containing :» very large 
amount of liquid or to have more than one interrupter. The W ehnelt 
interrupter is often made with more than one anode ami if so the plati¬ 
num tips may Ih* of different sires. There is the same necessity for 
ventilation in order to avoid explosion. The Wehnelt interrupter must 
not l>e run with the poles reversed. If the negative wire is connected 
with the platinum point and the positive wire with the leud electnNlr 
the interruptions, if produced at ail. are of a deej»er and rougher sound 
and the current very quickly corrodes the platinum point, hor this 
reason the Wehnelt interrupter is not suitable for use with an alternating 
current, or, if it is so used, the expensive platinum point should be 
51 
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replaced by one of copper wire which can be* renewed ns fnst a* it is 
consumed. 

The Caldwell interrupter may l>o used with an alternating current 
bv introducing an aluminum cell into the supply circuit. This is a cell 
filled with a t> per cent, solution of Rochelle salt; the two electrodes 
being of aluminum and lead rt'spcctively. .Fhis acts by suppressing 
the impulses in one direction and, of course, is much less efficient than 
a commutator or any form of dynamo in which the alternating current 
generates a continuous direct current. Still, a Caldwell interrupter 
and an aluminum cell form a simple and inexpensive combination and 
produce a very good x-radinnee for treatment or for the lighter demands 
of radiography. 

Mechanic interrupters are made on two different principles. In 
the older type the contact is made and broken by the vibration of an 
armature in front of an electromagnet. The primary current, or a 
shunted |K>rtion of the primary current, passes through a coil of wire 
surrounding a core of soft iron which becomes a powerful magnet the 
moment the current begins to flow. This pulls the armuture, which is 



FJjf. 523.—Improved Queen indepemU'fit vibrating interrupter. 


on a spring, toward it, and thus the connection is broken and, of course, 
the iron ceases to he a magnet and allows the armature to spring back 
to its original position, where the contact is again made. One of the 
supply wires leading from the wall socket to the apparatus is cut in 
two and one end is connected with the armature and tin* other is con¬ 
nected with the metal against which the armature is pressed by the 
spring. 1 he rate of vibration depends partly upon the weight of the 
armature and partly upon the distance it has to travel, and this is 
usually adjustable by means of a screw. Such an interrupter of an 
improved design is shown in Fig. 523. The interruptions produced an* 
much slower than is the case with a liquid interrupter and it is not 
suitable for the heaviest currents, so that its utility in radiography is 
somewhat limited. It is especially useful for treatment work because 
it can be run all day long. 

7 fee II appier Mechanic Interrupter. —Another mechanic interrupter 
a> recently lxi*n developed, by different manufacturers in Amerira 
an< r.urope, along slightly different lines. Essentially it depends 
lpon the revolution of a wheel in which two opposite spokes are 
iorwc<| by a single permanent magnet. This is placed near the end of 
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th** iron core of the induction-coil. The latter, of course, is » powerful 
electromagnet with a certain polarity during the flow of the current 
ami ceases to Ik* a magnet after the current stops. The positive pole 
of the revolving magnet when in a certain position is attracted by the 
iron con* of the coil, and this attraction caum-a the wheel to revolve 
into such a position as to bring this pole of the magnet as near as possible 
to the iron core. By the time it has reached this jwrsition the break in 
the circuit has occurred, the iron core is no longer an electromagnet 
and the momentum of the wheel carries it around to such a position that 
the newly and oppositely magnetized iron core attracts t he other pole of 
the revolving magnet. The motion is a continuous one, resembling that 
of a windwheel or a water-mill. The rapidity of revolution may be varied 
by changing the distance between the revolving and stationary magnets 
The contact occurs between two flat metal surfaces, ^ inch in diameter 
and there is considerable sparking. The interrupter is contained in a 
box lined with sheet-iron to prevent the sparks from setting fire to the 
Ikxx or neighboring objects. If too stlong a current is turned on. or if the 
interrupter is not working properly, the contact surfaces may become 
welded together. This is not a serious accident. however, for usually only 
a small part of the two surfaces adhere to each other and they are easily 
separated and smoothed again. A eon- ■ 
denser weighing five or ten pounds is re¬ 
quired with this interrupter and a rheostat 
with a minimum of S and a maximum of 
16 ohms resistance. This will interrupt a 
current of as little as + ampere and as 
much as 5 or 10 or with special con¬ 
densers even 20 amperes. It is especially 
useful for high-frequency currents and 
for x-ray treatment tubes for contact 
application where the strength of current 
must be very small. It is made especially 
for the 110-volt direct current, but can 
be used with an alternating current and 
an electrolytic rectifier. It causes a 
Muller No. 13 x-ray tube to produce a 
suitable radiance for therapeutic use. It 
is available also for radiography and 
gives better contrast, but takes a little 
longer than the liquid interrupters with 
very much heavier currents. A 5-ampere current with this interrupter 
will produce a radiograph of the frontal sinus in a minute which is 
about as good'as that produced by IS amperes with a Wehnelt inter¬ 
rupter in thirty seconds. 

Wheel Interrupters icith Mercury Jet and Illuminating Gas Arc. 
Suppression. —Drault anti some of the other European manufacturers 
make a wheel interrupter on the same principle as the Map pier inter¬ 
rupter, except that the motion of the revolving magnet actuates a 
mercury jet interrupter (Fig. 525). The interruptions take place in a 
closed iron cylinder filled with illuminating gas which is non-combustible 
in the absence of air. This prevents the oxidation of the mercury and 
iron which takes place when alcohol is used to suppress arcing. The 
apparatus, therefore, requin-s l«*ss cleaning. The same claims are made 



iio.volt direct current 
Fig. 524 —Connections for wheel 
interrupters. 
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for it a* for the Wappler wheel interrupter. but, of course, the mercury 
turbine makes it a little more complicated. A dangerous explosion 
would occur if it were started when full of a mixture of utr and illummat- 

jjjjr JTJ15, 

Mercury Turbine and Mercury Dip Interrupters .—The other great 
tvm- of merhanic interrupter is one in which the contact is made or 
broken, either bv the throwing of a revolving jet of mercury against 
metal connections, or the dipping of a metal connection into mercury. 
In either ease the power is usually supplied by an electric motor. The 
mercury' turbine can Is* made for a very’ wide range of speed and can 1m* 
nil, for a long time. In l>oth tin* mercury interrupters there is a layer of 
alcohol or oifto suppress the spark, which would otherwise be excessive 
and which would cause the making and 
breaking of the contact to be less perfect 
than they should be. 


Fir. 525.— Win ft interrupter with mercury jet 
and illuminating gna. 


Fig. 526.—The Hot ax interrupter. 


The Rotax Interrupter (Fig. 526).—This is made by the .Sanitas Com¬ 
pany of Berlin, and is a mercury interrupter in which the arcing is 
suppressed by petroleum oil. The metallic vessel containing the 
mercury revolves at a high rate of speed. The mercury is held against 
the side of the vessel by’ centrifugal force anti there are two insulated 
segments which break the contact between a metal rod connecting with 
the other pole and the revolving mercury’. The claim is made for it 
that it will work with any voltage, or that it can In* used with a stomgi- 
battery or with the direct electric-light current. It is also said to 
give much less inverse discharge than the Wehnclt or the mercury jet 
interrupter. The radiographic and fluoroscopic results should be 
correspondingly better. 

The Villard Interrupter for Alternating and Triple-phase Current *.— 
A vibrating strip of soft iron is placed between the arms of a permanent 
horse-shoe magnet anti carries at its distal extremity a strip of nickel, 
which dips into metallic mercury when the vibrating iron is attracted 
by the lower pole of the magnet, and is raised out of the mercury’ when 
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the soft imn is nit mein I by the other |x*lo. It. is at the surf are of the 
mereury that the current for the x-ray coil is made and broken. A 
weaker current, derived by a shunt from the alternating or the triphase 
circuit, passes through a coil which surrounds the soft iron, and make- it 
an electromagnet with a periodic reversal of polarity. When it has a 
certain polarity it is attracted by one jx>le of the horse-shoe magnet, and 
when it has the opposite polarity it is attracted by the other pole of the 
horse-shoe magnet. Its periodicity is tin* same as that of the alternating 
or triphase current which it is to interrupt, and it is only a matter of 
proper adjustment to make a contaetwith the mercury during the flow 
of currents in one direction and to break it during the How in the opposite 
direction. 

To use it with 1 riple-phase 
currents one connects the 
interrupter with only two of 
the wires supplying the cur¬ 
rent. An interrupter upon 
this principle is shown in 
Fig. 527. 

Ordinary I'ibrating inter¬ 
rupters of the type familiar 
in the faradic coil are not 
suitable where heavy cur¬ 
rents are to be employed. 

A condenser is always re¬ 
quired when such an inter¬ 
rupter is used. 

Among the earlier types 
of apparatus was the Edison 
make and break wheel mak¬ 
ing S000 to 20,000 revolu¬ 
tions a minute when run by 
a separate motor. It required a blower to extinguish arcs and made a 
great deal of noise. The switch was so arranged as to start the inter¬ 
rupter before the primary current was turned on. The Willyoung 
interrupter was similar, but the contact points were immersed in oil, 
which reduced the arcing anti noise. 

The Johnston interrupter, made by the Westinghousc Company, is a 
mechanic interrupter in which an electric motor rotates an inclined 
shaft whose lower end is immersed in oil or alcohol, covering the contact 
points. 

W ith the Caldwell or Simon anti with the Wehnelt interrupter no 
condenser is required, but for any form of mechanic interrupter a 
condenser is necessary. This consists of a number of sheets of tin-foil 
in two series of layers, one series connected with one wire and the other 
scries dovetailing between ami connected with the other wire. All these 
different pieces of tin-foil are insulated from each other by sheets of 
paraffin paper or mica. When a current of electricity passing through 
a primary coil is suddenly interrupt*^!, a certain amount of charge, or 
difference in potential, is found to be present in the primary coil, and 
this, of course, produces a current in the primary coil which will have 
an effect, in turn, upon the spark discharge of the secondary coil. The 
large surface of the condenser forms a sort of reservoir for this charge 






Fig. 527—Electromagnetic interrupter for alter¬ 
nating or triple-phase currents. 
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or difference in potential, and a* a matter of fact it* presence doe* 
•ictuallv make the difference liotwcen a successful induction-coil an. 
one which will not work well. It* function w roughly to la- compared 
to that of a fly-wheel in machinery. The necessity for a condenser in 
niv coil with a mechanic interrupter adds greatly to the weight of the 
anbaratus ami makes it somewhat less available for a portable outfit . 
The Self-inductance in the Primary Coil.—The primary cod is 


of comparatively thick wire, wound upon a long spool, and may be in 
•i single layer or in several layers. If the latter, the self-inductance 
innv be variable bv means of plugs or screws, so that the current may 
p•u'i through onlv one layer or through two or more. In the latter 
rase the connections may be such that the different layers in use form 
one continuous circuit like the thread on a spool, or they may form two 
or more parallel circuits. There is an induced current produced in 
•uiv wire near another in which a current of electricity passes, and this 
is produced even if the two wires in question are but parts of the same 
win- coiled in several turns. Lewis Jones, 1 of London, has published 
verv valuable tracings showing the difference between the waves of 
electricity produced in the secondary coil by varying the self-induction 
in the primary, lie finds that for therapeutic purposes (faradic coils 
very much smaller than the induction-coils for ar-ray work) the secondary 
current, produced with a small self-induction in the primary, is more 
effective in producing muscular contraction and less painful than with 
large self-induction. The difference in the tracings shows that with 
small self-inductance the make and break currents reach their m a x i m u m 
at one bound and come down to the level by a short steep curve; whereas 
the return to the zero line in the secondary current when there is large 
self-induction is by a long inclined line. In the case of x-ray coils the 
practical value of variable self-induction consists in the fact that a tube 
with a high vacuum generally works better with great self-induction and 
vice versa. This Is because the tube with the higher vacuum requires a 
more powerful secondary discharge, and this is just what is produced by 
a primary coil with large self-induction. Disconnecting the x-ray tube 
and observing merely the spark passing between the poles of the coil, 
the spark is about twice as long and twice as heavy with high self- 
induction as with little self-induction. The author has made such an 


experiment with a 12-inch coil, a Caldwell interrupter with small holes, 
and the rheostat resistance all out, so that there is no external resistance 
to the 110-volt direct current. With the long primary winding and 
consequent high self-inductance a heavy spark passed across a space of 
7 inches, and with the small self-inductance a lighter spark passed across 
a space of only 3 A inches. In the case of the greater self-induction 
and the longer and heavier spark the amperemeter showed that only 
3 amperes were flowing through the primary coil, while in the other case 
almost 5 amperes were flowing. The longer primary coil of wire, of 
-purse, presents more resistance (analogous to friction), and then, again, 
the induction of a heavier secondary discharge represents an increased 
amount of work done, so that there are two ways in which the quantity 
of electricity passing through the primary coil is varied by conditions 
in the coil itself. The same thing which is true of the spark between 
the disconnected poles of the coil Is also true, in a general way, of the 
effect produced upon an x-ray tube. But lien- there are several other 
’ Brit Med. Journal. Oct. 8, l'JOl; Trims. Archives d’Elcc. Med., Nov. 10, 1904. 
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dements, so that sometimes a tube will give n letter radiance anil ho 
nnov free from inverse discharge with great self-inductance, and another 
tube will work better with low self-induction; and this is something 
which cannot always bo determined theoretically, but must usually 1 m* 
found out by actual trial. It is a good working rule that no tube will 
give very much ot a picture of any part of the body unless it shows finite 
a beautiful image of the same part in the fluoroscope. (liven this 
favorable radiance, the actual taking of the picture is largely a matter 
of using the proper strength of current and duration of exposure reauiml 
for the part of the body to be radiographed. 

The Amount of Current Passing Through the Tube.—The volume 
of the secondary current, as shown by the fatness of the spark between 
the poles, is greater when more of the platinum point is exposed in the 
Wehnelt interrupter, the primary current is stronger as to amperage 
and the interruptions are less rapid. The heavier secondary discharge 
thmws a heavier charge through the x-ray tube and causes the anti¬ 
cat node to heat up more quickly. Too heavy a charge will make the 
platinum white-hot at the focus point and in another instant fuse the 
platinum. There is warning enough of this, however, bv the white heat 
of the platinum and by flic streak starting from the focus point and 
extending at a right angle to the bluish cathode stream, which also be¬ 
comes visible. When such an accident occurs it is the end of the tube 
as far as that exposure goes, but later, after it has cooled, it mav be found 
still quite serviceable, and the author has taken many a pelvic picture 
with a heavy anticathode in just this damaged condition. For lighter 
work where greater detail is possible, of course, a tube with an unbroken 
surface at the focus point would be preferable. The charge which one 
tube will stand for thirty seconds might easily burn a hole as large as 
the lead of a pencil completely through the disk in another tube*. Gcn- 
erall^ speaking, the larger the tube and the heavier the anticathode 
the hoa\ ler current it is intended to stand. The charge is sometimes 
increased by increasing the self-inductance in the primary' coil, by 
increasing the length of the platinum point exposed in the Wehnelt 
interrupter, and by reducing the resistance in the rheostat. The 
relation between regulation of the primary current by varying the 
rheostat and by varying the Wehnelt interrupter are important. In 
im own experiments a primary' current of 10 amperes, as produced by 
the u>e oi the W ehnolt without any rheostat, produces an incomparably' 
letter x-radiance than by' exposing a greater length of platinum in the 
interrupter and reducing the current to 10 amperes by increasing the 
resistance in the rheostat. In fact, a 6-ampere current produced by 
regulating the Wehnelt alone gives very much better results than a 
l--ampene current produced by the other method. With the rheostat 
resistance and a large surface of platinum exposed the interruptions 
are halt mg and irregular, the secondary discharge weak and intermittent, 
and, the x-radiance weak and flickering. 

i The iiuantity of electricity' passing through the tube is a very great 
♦leal smaller than the quantity* passing through the primary coil. The 
latter f°r a great many* cases is about 10 amperes, while the former is 
o ten between 2 and 3 niilliumperes.. The potential or voltage of the 
discharge from the secondary coil is somewhere in the region of a 
thousand times that of the 110-volt primary circuit, but the quan¬ 
tity of electricity m the secondary is only about le l 0B part as much 
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a? that in the primary current. For a long time it was found im¬ 
practicable to measure the quantity passing through the tube, the 
tension of the current being so great as to render it very difficult to 
insulate the wires in their passage through any instrument. In the 
summer of 1904. and practically simultaneously, (Jaiffo of France, 
Snooks of Philadelphia, and Weston of New Jersey succeeded in making 
practicable instruments for this purpose. GaifTc’s is a hot wire gal¬ 
vanometer, and Snooks' and Weston’s are electromagnetic gulvanom- 
eters. The secret of success seems to have lx*en the discarding of 
the idea that tremendous insulation is necessary. The difference in 
potential at different parts of the same wire leading from the coil to 
the x-ray tube is comparatively small. The hot wire niilliamperemoter 
registers the same, no matter how much the inverse discharge may be 
interfering with the operation of the tube, while the electromagnetic 
meter shows this effect at once. These meters are usrn^lv marked 
from 0 to 10 milliamporcs for use with a coil, and from 0 to 2 milli- 
amperes when a static machine is used. This represents about the usual 
difference in power between the x-radianee produced by the coil and 
the static machine. The current passing through the tube measures, of 
course, not only the power generated by the coil but also the resistance 
in the tube, and this varies with its degree of vacuum, so that the instru¬ 
ment is of service in estimating the power of different coils and also for 
showing the condition of the tube at every instant of the exposure in 
making a radiograph. To a certain extent it indicates the effect iveness of 
the ray produced, and in this way serves as a guide to the length of time 
required for the exposure. The same, of course, holds true in regard 
to the therapeutic use of the x-ray. All this, however, is valueless and 
even misleading unless combined with the many other factors already 
alluded to for obtaining or recognizing the proper quality of radiance. 
It is especially important not to rely upon this niilliamperemoter on 
the secondary circuit to the exclusion or neglect of the amperemeter 
on the priman* circuit. The latter indicates the amount of current 
admitted to the apparatus; it shows whether there is danger of burning 
out the primary or secondary coil or the rheostat or any of the fuses. 
It one is doing heavy work at all it is absolutely essential to the safety 
ot the apparatus to have an amperemeter oil the primary circuit, anil 
unn it one can very well accomplish every desirable effect without the 
mi lumperemeter on the secondary circuit, this being in radiography 
only u valuable accessory. * J 

, 1 roiUiamperemeter gives exact results when a Villard soupape 

*i . n - n . or v , ; - v ! is used in series with the x-ray tube to prevent 

>• m\i rse discharge; but the results are rather vague unless the spark 
equivalent is at least 3 or 1 centimeters. 1 

.... ti T ir u , ipp< \ I ?* s now and then that the meter indicates a current in the 
not 7 ' lrv< tlon nieans that the inverse discharge not only is 

not suppressed, but that it is in excess of the direct discharge This 


O n.lltf ‘ ' nut that lt w ln «*cess of rile direct discharge. 

P T ent th( * production of a goo<l radiograph. c 
direct ri;^r Ut I C .^uonwcopie effect, providing tliere is also a 

"l‘" h “ sometimes the ease. As a rul,., hov.. 

.?* «"« <!<•»?hie inverse discharge the direct dischatgc is 

di3thare ' o«.4»v« 


or of a 
good 

a rule, however. 


upon the tube. 

1 Iacwitt June, Lc Radium, September to, 1U05, p. :J00. 
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chromometer. but the graduation must be done for the particular 
apparatus that tho voltmeter is to be used with. 



Fifi. 528-—Point and plate spark-gap to prevent inverse discharge. 


Backing for the Plate in Radiography.—There are many con¬ 
ditions in which it is desirable that more or Jess of the patient's weight 
shall rest upon the plate. This makes my backing for x-ray plates 
very desirable. It consists of a board, measuring 11 by 17 inches and 
§ inch thick, covered on its lower surface by smooth cardboard and 
on its upper surface bv x-ray metal and bound around the edges with 
adhesive plaster. It is thin enough to be placed upon the table under 
any part of the patient without discomfort, and strong enough to prevent 
the plate from breaking under the weight of the heaviest patient. Its 
under surface is smooth enough not to scratch the polished wood top 
of a table, and its strength is such that it mavbeused on top of cushions 
or in bed, where otherwise the patient’s weight would assuredly break 
the photographic plate. The x-ray metal surface prevents diffused 
rays from reaching the plate from behind. 

Radiographs Made With a Single Flash.—This is only practicable 
with a mechanic interrupter. A single example will show the principle 
upon which this detienus. If the interrupter is of the vibrating type 
it is screwed so far back that it cannot make contacts by simple vibra¬ 
tion, then it is pressed into contact and tie- primary current is turned 
on. The vibrator is suddenly released by the hand which has boon 


* Kxponition <l<* Physique, April, 1007. 














$10 


MEDICAL ELECTRICITY AND IlONTOKN IMY8 


holding it and a single permanent break occurs in the primary current 
and a single induction discharge pusses through the x-ray tube. The 
current should bo stronger than is ordinarily employed and if the x-ray 
tilts'* is absolutely in readiness, especially as to the degree of vacuum, 
a really instantaneous x-ray picture may be obtained. The amount of 
impression upon the plate in such a short time will, of course, be very 
slight and only some thin portion like the hum! can be well depicted. 

By using the negative cinematograph film between two intensifying 
screens the heart may be radiographed in motion. A number of such 
pictures, taken at different parts of the cardiac cycle, could be used in 
the cinematograph to show the heart in motion. * 

Fluorophotography.—This process, which consists in making a 
photograph of the image on a fluorescent screen, was first published 
bv Dr. J. M. Blever. 1 It does not seem to present any advantage over 
ordinary radiography directly upon the plate or film, unless one desires 
a reduced sized picture. 

Radiographic Determination of Death.—Voileant* says that a 
radiograph of a dead jjerson shows the stomach and all 'intestinal 
convolutions very clearly; in the living person the constant peristaltic 
and respiratory movements obscure the outlines of the different struc¬ 
ture. This is especially true with rather long exposures, such as a 
minute or several minutes. 

The Radiograph a Professional Secret.—The Paris Academy of 
Medicine has resolved: “A radiograph is a'document consisting of 
something taken directly from the patient, is something of the per¬ 
sonality of the patient, and, therefore, the use of a radiograph comes 
under the law of professional secrecy in its strictest sense. Take, for 
example a case of early phthisis, or a man with syphilitic exostoses, 
examined by a man outside of the medical profession who is not bound 
to professional secrecy." 


LOCALIZATION OF FOREIGN BODIES 

Bullets and other foreign bodies embedded in the flesh may b 
£ tLTi n r^ro! ie 1 ^ uorOHCO P e and in the radiograph, and still it W 

theTi C! mt 4 1 — U l l t0 Say at JU “ st wh .at depth they are located ii 
f* his information may be directly gained in any portioi 

to mih t 1111 i' S Peaking two successive radiographs at a right angl< 
marker liV- U r - ^ t n W, i facilitate the surgical removal if a meta 

with .riK • a Sn ? a s ^ot or u vor y short piece of heavy wire be fastened 
contact wit h > i£ V r t0 t * lc w °und of entrance. This should be in 
and should he ? aUlim ’ ,,K ‘ rt ‘ for( ‘. at the center of the first radiograph 
I n Flos v*! 1 t l | > -vo rcm f c< * Ke t,K * ima S® of tiie hrnb in the second. 
lateralVSr^h 1 ^ 530 : 1 refcrrc( ) for examination by Dr. YVadhams, the 
the wound of , a nee dlc broken off in the heel ] inch in from 

The unteroito tcri* 1Uf r ,K lending upward and backward for 1 inch. 
outwarffiSSr rachogmph showed that the needle did not incline 

PlanC ' '* ™- V M fur 
M. Brickner, of New York, was among the first to suggest fastening 


-'Pril. 


1896. 
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, inrtal marker to the .kin either toward or away from the plate in con- 
hmoti.m with a modification of the Ma.WicvOovidson localizer 
1 Foreign .usances in any part of the trunk may l>e localized by 
nvikinu two successive radiographs u|M»n two separate plate- with the 
ho Iv ill the same position with reference to the plates and with the tuts- 
shifted a certain distance to one side for the second picture. A calcula- 
rion based upon the distance from the x-ray tul*o to the plate, the dis¬ 
tance to which thctulie is displaced laterally and the resulting displace- 
ment of the image of the foreign body, will give the distance of the latter 

^ nU The Mackcnzie-Davidson Localizer. —This is the prototyjie of a 
olav- of apparatus designed to give this information in a meehanic 
wav i c.. without mathematic calculation. The photographic plate for 
each picture is placed under cross-wires, whose position may be marked 
upon the bodv and whose position is radiographed upon the plate. 
The anticathode of the tube is plaeed at two definite places for the 
two successive pictures (Fig. 532). After the plates have been devel- 


R*. 531.—Murkcnzio-David- V’ig. 532.— Mackenzie-Ditvid-->ri npparatU* tor 

son appnmtua for localization of ixation of forrigu bodice, 

foreign bodies. 


oped one is placed in the localizer so that the cross-wires of the latter 
coincide with the image of the cross-wires on the plate. A thread is 
fastened at the image of the foreign body and at a pointer which is held 
just where the anticathode was placed for this picture. A thread is 
drawn in a similar way from the image of the foreign body on the plate 
to the position then occupied by the anticathode. The place where these 
two ihrt-ads cross is the place occupied by the foreign IhhIv relatively to 
the photographic plates (Fig. 531). 
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DEVELOPMENT OF X-RAY PICTURES 

The dark room ought to he entirely free from ordinary light, either 
daylight or artificial light, except as allowed to enter through ruby 
and orange glass or their equivalent. If it is a room with windows no 
numlx'r of dark shades and ordinary blinds with slats are going to exclude 
the light sufficiently. Either all the panes of glass must l>e treated 
as described later or else solid hoard shutters must lx* provided which 
will close so accurately as not to admit a solitary ray of light. In 
order to use the daylight it will be necessary to have all the panes 
which are not securely boarded up consist of one thickness of ruby and 
one thickness of orange glass, or else the glass may lx* ordinary colorless 
ground glass pasted over with two thicknesses of the red paraffin-coated 
paper used in the original packing of sensitized plates, and one thickness 
of the orange paper known as “post-office paper.” Such a window- 
should lx* shielded from the direct rays of the sun and if the window is 
very largo, or if there is more than one window, it is better to absolutely 
darken all but about 2 square feet of one window, and treat just that 
area so as to admit only safe light. 

Excellent outfits arc made by the Polyphos Elcktrizitats-Gesell- 
schaft, of Munich, of the nature of shades for ready application to the 
windows of a room in order to convert it into a dark room. 

The dressing-room, as found between the front and back rooms of 
many city houses, forms an excellent dark room. The doors usually 
have ground glass panels and these may be prepared with red and 
orange paper, and a good strong artificial light of any kind, placed close 
to the outer surface of one of the panels, will send just the right amount 
of safe light into the dark room to enable one to work easily and to see 
the plate clearly enough to regulate the degree of development. 

In the same"way if the dark room is a specially constructed box-like 
affair, a small window of ruby and orange glass may be cut at a con¬ 
venient height and the light placed outside. 

The Cooper Hewitt light of 4(X)-eandle-po\ver is excellent for this 
purpose, but an ordinary incandescent electric light may be used, or 
a l Vdsbach gas burner, or a powerful oil lamp. In the case of any but 
the Cooper Hewitt it is desirable to have a pair of planoconvex lenses, 
6 or s inches in diameter, acting as a condenser; otherwise the light 
may be found too weak and diffused for proper study of the plate. 

In every case the light should lx* admitted at some distance from 
where the developing trays arc placed and should In- strong enough to 
just enable one to set* cvcrvthing in the dark room and to read the 
lalx-ls on bottles if the latter are brought close to the rubv window. 
Too brilliant a light, even if considered safe as to color, will act uj>on 
the plate and produce either flatness or fog. 

For a room or closet without windows or glass doors artificial light 
inside tin* room Is a necessity. A 16 -candle-power ordinary incandes¬ 
cent electric light with a ground glass bulb and envelo|x*d in two thick¬ 
nesses of ruby and one of post-office pajH-r makes a safe light 11 placed 
at a distance. 

A lamp is made expressly for this purpose by the New York Incan¬ 
descent Lamp Company. It is known as a tipleM, frosted, natural ruby 
incandescent electric bulb ami either a 16 - or a 32-candle-power lamp may 
be used. This is complete in itself, or an ordinary ruby bulb nmv he 
placed in a box with a ruby and orange glass window measuring about 4 
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by ft inches. Others consist of an ordinary mhy bulb completely enclowd 
in a heavy shade of natural ruby glass. Excellent dark-room lanterns 
are made with a candle in an automatic randlcstiek, which keeps the 
flame at a constant level until it is completely burned out. There is 
a ruby glass chimney closed in such a way at the top and bottom that 
while there is a circulation of air through it no rays of ordinary light can 
escape. This will answer even.' purpose in developing the smallest films 
and plates, but will not give enough light for the larger ones. 

Other ruby lantjts are made in various sizes with an oil lamp enrheed 
in tin with a window of two sheets of glass, one ruby and one orange. 

The amount of time for which the plate may be safely exposed to 
these various ruby lights is to lx* most carefully considered. Generally 
speaking, the process of taking the plate or film from its original con¬ 
tainer and placing it in the black and orange envelopes, in which the 
exposure to the x-ray is made, and again removing it and placing it in 
the developing solutions, should be done without any unnecessary 
delav. The plate is most liable to damage before it has been put into 
the developing solutions. During development the ruby light should 
not be allowed to shine directly upon the plate, except for a moment 
from time to time to permit of examination. If the plate is one which 
is of such a character as to require only a few minutes' development, 
simply shielding it from the direct rays of the ruby light will suffice; 
but if it requires from twenty minutes to two hours or more for develop¬ 
ment, the tray or tank in which it is developed should be closely covered 
during all this time, except occasionally for examination. These inspec¬ 
tions of the plate should be as infrequent anil as brief as possible. 

Staining Solution *.—Quite another way of protecting the plate from 
actinic light during the process of development is by the use of an agent 
which stains tin* plate and the developing solutions red, and enables 
the whole process to be carried out by ordinary light. One such agent 
is a liquid sold under the name of coxin and looks like a strong solution 
of cochineal. The plate must be immersed in this solution for two 
minutes and then taken directly from it to the developer without 
allowing any of the staining fluid to drain off. W hile the developer 
is acting the plate must not be taken out of the fluid and the develop¬ 
ment must be watched by direct, not transmitted, light. When 
sufficiently developed the plate is washed off in water and placed at 
once in the acid hypo. After fixing completely, place the plate in run¬ 
ning water for half an hour to wash out the hypo and the red stain of 
the coxin. The entire process after once getting the plate into the 
coxin may be carried out by daylight or artificial light, but, as in the 
other cases, it is better to shield the plate from a strong light except 
when necessary to sec how the development is progressing. I ar 
colored developing trays must be used. In putting the plate into the 
coxin no white light must touch the plate, so it is either necessari to 
go into a dark room or to have a black transferring bag. by means ot 
which the plate may be taken from its envelope and placed in the coxin 
without exposure to light. The utility of this method is apparent when 
taking and developing x-ray pictures at patients houses or under am 
other circumstances where a regulurly equipped “dark room is not 
available. This method is equally available for plates and films. 

Technic of Development.— The development of an x-ray plate is 
carried out in aeverul stag***. As a rule, it is liottcr first to immerse the 
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t it;. 533.' — Plate which has been cxjkxm^I. hut not yet dcvclopcd- 

could not take place at t hose points ami in the finishes! plate we should 
sec a number of transparent spots. These appear as inkv black spots 
upon the print or finished picture. A picture may lx* sj»oilixl In’ such 
pin-holes.” big. 533 shows the plate ljefore development. It is a 
dead white and as opaque as thin porcelain. After a certain length of 
tune in the developer an “image” becomes visible upon the plate; it is 
produced by the part of the plate more directly exposed to the X-ray 
darkening under the action of t lie developer. The subject of the picture 
show> at first as a white silhouette; for instance, if it is a hand it shows 
merely the white hand without any indication of the hones. As the 
development progresses the |x)rtion of the plate affected by the x-ray, 
"Inch has passed through the soft parts, darkens up somewhat and wo 


j^p^^^^^^lUKniCAt^ELKCTHleIT^ANI»U''NTORNTlATB 

nlftte in water. Wetting the plate thoroughly enables the developer 
to flow over the plate evenly and prevents the mottled apj>earnnec 
which would occur If certain spots on t he plate were left bare of develajs-r 
for a time while rheinic action was already taking place on adjoining 
parts. Some other operators prefer to slide the dry plate into the 
developer and cover it completely by a wave-like motion. The -second 
part of the process keeps the plate in the developer for the necessary 
length of time. It is important at the very beginning of this stage to go 
over even* bit of the surface of the plate, of which the film side should 
be up, with a tuft of cotton or the finger-tips. In this way adherent air- 
bells are removed. If these were left the ohomic action of the developer 


(C) Jeff Behary 2019 


149 











T1IR X-ltAY 


l'ig. «*34—Plate after development, hut before fixing in the 

and its hack U milkv white. 


hypo 


It i* still oiouitle 


Plate after ilevrbipux-nt and fixation. Tlw "hypo '' h»' removed every trace 
of mltktnoM and the thinner part* are transparent. 


Hi 


i ta 
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have three general shades; the comparative whiteness 0 f the bones or 
any foreign body, the moderate dnrkness of the flesh, and the blackness 
(»f the bare portion of the plate. The bare portion of the plate In¬ 
creases in opacity, while the part covered by the object remains trans¬ 
lucent, The image, therefore, is visible by transmitted as well •us 
reflected light. Fig. 534 shows the appearance of » plate after devel¬ 
opment and Fig. 535 after fixing. The latter process dissolves out 



theunchanged silver salt and makes the plate lose its dead white 
:Ul i l)Ccorne I^ rfoctlv transparent at the places where the 
p: ro..^nsest and the plate was least affected by the x-ray. 

in .'ho f\r U rat “°K r aph whose- development 1ms lieen depicted 
ounent f p , Ur , e ' ** Wou l < l have lieen better for longer devel- 

casi> von h«vn l /k- ta ? J T° r to S ?°P t hp development too soon. In that 
which it is : * n .-l P a ! 4 ’ t x,s ^‘bly with plenty of detail, but one from 
mpossible to make a good print. As the development 
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proceeds I hr portions of the plate which represent the shadow of the 
flesh and Iwncs become darker, and the image appears to 1 m- fading out 
This is very apt to frighten the beginner, but it is just exactly what 
should happen; if tin* development is stopped before the bone- have 
darkened to some extent the resulting picture will give merely a silhou¬ 
ette of the bones without the structural detail which the lx-st r-ruv work 
should show. Even if the image disappears entirely and the plate 
appears entirely black the picture of the bones is still there and, perhaps 
with more detail than could have been obtained with a shorter develop! 
ment. In a general wav, anything that appears fairly white on the 
plate at the end of development will be absolutely transparent on the 
finished plate and quite black on the print, if the remainder of the plate 
has good density. The ideal x-ray picture is one in which the lights 
are white and the shadows black. To accomplish this the tube must have 
the nght degree of vacuum and must give a sufficient intensity and have 
a degree of penetration which passes through the soft parts, but cast* 
a deep shadow of the bones, and, of course, the exposure to the x-rav 
must be of .sufficient duration. Given these conditions the development 
should be carried on until the darker parts of the plate are opaque to 
transmitted light and, therefore, have the requisite density, but should 
usually not be carried far enough to completely wipe out the visible image 
on the plate. Determining the density of‘the plate by holding it up 
between the operator and the light and looking at it by transmitted 
light is not desirable with x-ray plates which are affected by exposure to 
the red light. Short development is required to show the soft parts 
of the extremities as well as the lnines. Ihc longest development is 
featured for the spine and pelvis and hip-joint, and in those eases the 
soft j>arts Hiay be so dark on the plate as to show practically white 
on the prim. In other words, with a pelvic picture some parts of the 
plate have been very slightly acted upon by the x-ray, which has had 
to penetrate 0 or S inches or more of flesh and bone, whereas other 
parts hu\o received the direct rays from the tube, or rays only slightly 
uiqiedcd by passing through an inch or two of flesh at the outer limits 
of the body. During the full development required to bring into view 
the faint image impressed by the denser parts of the body, the other 
portions of the plate darken up by receiving what amounts to over- 
clexelopment, and thus, in the finished picture of the hip-joint, for 
example, the flesh forms a slightly shaded part of the general background. 

1 tie real picture in this particular case is form oil of the bones alone. 

hztent to which Development Should be Carried .—No certain numlier 
of minutes may 1 m- usually depended upon, cither for tray-development 
with a strong developer or for long, weak tank development. Differ¬ 
ence^ m exjiosure necessitate variations in the time of development, and, 
generally speaking, the most satisfactory plates of films are those which 
are fully developed in five or ten minutes in a strong developer or from 
one-half to two hours with tank development. 

1 fcntal radiographs upon positive cinematograph film should 1 m* de¬ 
veloped until the image is clearly visible u|miii the back of the film, and 

has begun to fade upon the front it is necessary that details should bo 
seen. 

I’hc cardinal principle is that where the plate remains perfectly white 
no details will be found, nothing but total transparency, that where 
the plate as moderately darkened every detail will lx? visible, and 
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whore tho plate is black the density will be so (Trent that the plnte is 
opaque and details arc lost. The latter condition is commonly seen 
upon the portion of the plate outside the image of the uatient. 

The next part of the prows® consists in fixuuj the image on the 
plate. This is done by soaking the plate in an “acid hypo" solution 
for about half an hour; until five minutes after all t races of “ milkiness” 
have disappeared from the film. Following this the plate is to be 
washed in running water for about an hour to remove all traces of 
chemicals, especially the hypo, which would cause irregular blotches to 
appear on the plate afterward. 

Formula for Acid Hypo: 


Water ..... . ; . 2 quarts 

Hyposulphite of sodium . 1H ounces 

Powdered alum ...... • • .. 4 ounce 

Citric acid.. 4 


The different ingredients should be fully dissolved in the order given. 
This constitutes not only a fixing bath but also a hardening solution 
which prevents softening or frilling of the film during the subsequent 
washing. This can be used several times, adtling hyposulphite of sodium 
to it when it becomes exhausted. 

The plate should be carefully washed off, using the finger-tips or 
a very soft sponge to remove particles of sediment from the film surface, 
and real rubbing to remove a tough black film which is found in spots 
near the edges of flu* glass or back surface. Then the plate is set in a 
drying rack in a place where dust will not be likely to catch upon the 
moist gelatin surface of the film. 

If a kodak or similar celluloid film is used the process of development 
is the same, but at the end a couple of pins arc stuck through the corners 
and the film hung up to dry. 

In any case the excess of moisture had lietter l>e wiped off before the 
film surface has begun to dry. Tear drops on the plate and a line of 
water at the bottom of the plate make the film dry more slowly and 
cause darker areas in those places. 

Tho chemistry of photography is interesting. The dry plates or 
celluloid films an* coated with a gelatin or other emulsion containing 
nitrate and bromid of silver, and when this is acted upon by light the 
silver compounds become more easily acted upon by agents which seek 
oxygen. The developing solutions contain such agents and on the 
portions of the plate acted upon by light metallic silver is deposited by 
the abstraction of oxygen from tin? original chemie compounds. This 
produces a visible image, whereas none was to be seen when the plate 
was first looked at in the dark room after exposure either to light or 
to the x-rav. Hut thus image has to Is* made jiermancnt by the process 
of fixing, which consists in soaking in a solution containing hyposulphite 
of sodium; this dissolves away all the unchanged silver compounds.. 

The choice of developers is important. The old standard developing 
agent is pyrogallic acid, and pmhahlv one can make a greater number 
of good plat«*s with all sorts of normal or under- or overexposure® by its 
use than with any other. It makes a brownish colored plate which 
prints better than the black or gray plates produced by most other 
developers. About the only objections to it am the facts that it stains 
the hands badly and that it cannot be used for developing the print also. 

A good formula for a fiifro developer is 
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Solution .4.- Wntrr. 

PvnignlHe add. 

Oxalic ari.l . 

Solution H. —Water,.. 

I)ric»| sulphite of sodium. . 

Solution C .—Water .. 

Dried cari*onato of sodium 


10 orinre* 

1 mine® 
10 Rrnin* 

10 ounces 

2 “ 

10 ounces 

O •• 


I’« Solution A, 1 o/..; Solution li, 1 oz.; Solution C, 1 oz.; water 7 oz 
Developing factor 12. 

liy l ' developing factor 12" we mean that if wo note the time from 
placing the plate in the developer until the appearance of the ima-'o 
and multiply that time bv 12 we shall have the time required for 
complete development. With this developer a normal exposure will 
show an image in twenty to forty seconds and, consequently, only two 
to four minutes’ development would be required. If an image does not 
show at all after a minute or so the plate has been underexposed, and 
it may be wise to pour ofT the developer and treat the plate as we would 
have if we had known beforehand that it was underexposed. 

For a known uiuitrexjtOHure an excellent way is to use the soda 
solution alone at first: Solution It, 1 oz.; solution C, 1 oz.; water, 7 
oz.; allow the plate to remain in this for about half an hour, then pour 
the solution off and add to it solution A, 1 oz., and use the complete 
mixture for ten minutes. At first an image becomes visible from the 
action of the soda solution, but it is faint and soon disappears, the 
entire plate blackening up. During the rest of the process the plate 
is just black all over and it is not until after it is removed from the hypo, 
and can be examined by looking through t he plate in ordinary dayligpt, 
that the image can be seen. It may then be found to be very good 
indeed and may make an excellent print. Generally speaking, the pvro 
makes density and the soda detail, and if the complete developer were 
used for the length of time required to produce a good image with 
underexposure the pyro would make the plate too dense all over or 

it. 

The term/o</ is used to designate a universal or localized increase in 
density of the plate, produced by extraneous causes and obliterating 
the natural lights and shadows of the picture. Fog may be produced 
in an x-ray plate by allowing the plate to become light struck, for 
instance, by keeping the plates in too bright a light, which may penetrate 
even the black ana orange envelopes in which x-ray plates are usually 
kept, or by white light entering the dark room, or by too much exposure 
to ruby light during development, or by accidental exposure to the x-ray 
at some other time than when the picture was being made. Chemic 
fog may be caused by adding new or strong developer to that in which 
the plate already is, thus subjecting the plate to the action of an imper¬ 
fectly mixed developer; or, as intimated above, by development with 
too strong a developer. 

Another way with underexposed plates is to use a very weak devel¬ 
oper for a very long time, os in “tank development In thus process the 
plates ore placed in vertical grooves in a hard mblier or nickel tank 
(Fig. 637), filled with a developer of about the normal strength and 
containing potassium or ammonium bromid, to net as a further 
restrainer, and the plate is left soaking in it for seven to twelve hours. 
The same process gives excellent results as to details in coses of normal 
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or overexposure if one has time to wmt for the results. For a normr.l 
exposure about two and » half hours and for an overexposure about 
an hour would be approximately the time required f<>r tank develop¬ 
ment But in the case of normal and overexposure the plate must U- 
looked at from time to time and the process brought to a close when 
the plate is completely developed. __ Kemcmber in even rase that 
then* is very little to be lost by keeping the plate in the developer too 
long, and there is everything to be lost, by taking it out before the plate 



Hr. 537.—Tank development. 


has gained sufficient density. In some cases development is not com¬ 
plete until the original white image at first produced has almost faded 
out. An overdeveloped plate will still make an excellent print, while 
one underdeveloped is worthless. The fading out of the image during 
development does not imply tiiat it is actually disappearing. 

. One vcr y good guide in developing all single-coated plates and films 
is the presence of an image on the back of the plate. This usually 
shows complete development. 

Tank Developing. A good formula for this purpose is the following: 


Slock Solution 

Water. 

Carbonate of sodium (dried) 

Sulphite- of sodium (dried) 

Bromid of ammonium. 

Citric acid.. 

Hydroquinonc. 

Gfyeln... 

Meiol.. .*. 

Pyro (pyrog&llic acid). 


32 ounces 
•> •« 

H “ 

30 grains 

30 

W) 

2 drains 
*> •* 




mixC ^ 

this idockaolution^and 11 }^pint^of wate ^ 

Give"thetn^a quick'up-ajt<b3<)\J V * * ** r H or, ‘ Pitting them in the tank 
remove uir bells Take th . " “*? t,on aft< T placing in the tank to 

rvver™ their p^nUm ,“ f thc •“* «<*« » 'few mm».« »"<• 
^ ' thLs * prevent streaks from the solution 
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ljoing possibly stronger at the bottom of the tank. Occaaionally ruek- 
, u ” b»nk i.s of great service in preventing spots and streaks 

Several plates of the same or of different sizes may be developed 
in the tank at the same time. A cover is placed over it so that the 
room need not be kept dark during the entire time, but only from time 
to time when one or more of the plates are ready to be taken from the 
developer and plaeed in the hypo. 

I believe thoroughly in tank development for instantaneous exposures 
and other work where the plate may be described as underexposed. 

Tank Development for Films .—The small films used in dental radiog¬ 
raphy may be developed in a nickel-plated tank measuring 2X4X0 
inches and requiring less than a pint of developer. 

Each film may be fastened by adhesive plaster at all four corners to 
a glass plate measuring 3J X 1 \ inches. The plates are put in a rack and 
immersed in plain water to wet the films thoroughly and then set in the 
developing tank full of developer. This must all be done in the dark room 
by red light, but after t he cover has been put on the tank the operator may 
open the dark room and then leave the films for about twentv minutes 
This is the time required for normal exposures and if one is sure of 
uniformity as to the exposure it is only necessary now to pour out the 
developer by ordinary light without opening the tank after twenty 
minutes” development and pour in the acid hypo. The fixing takes 
about fifteen minutes and then water may he allowed to run through 
the tank for half an hour. This removes the hypo from both the films 
and the tank. A nickel-plated tank may be used for all three of these 
processes, whereas a zinc tank could not be used for the hypo; this 
solution acta upon zinc. When it comes to drying the films they must 
be unfastened from the pieces of glass and hung up to dry in the usual 
way. 

The M. Q. Developer.- The metol hvdroquinone developer has 
come into very general use for developing dry plates and celluloid films 
anil also for velox and bromiil paper and similar prints. It is easy 
to handle, does not stain the fingers badly, and gives a clear black plate 
which is very handsome and which has almost as good printing qualities 
as one developed by pvro. Its disadvantages are the slowness with 
which it acts, and the greater difficulty of exactly regulating the develop¬ 
ment to get the best results out of different plates with all sorts of 
exposures. It is sold everywhere in tubes, each of which contains 
enough to make 8 ounces of developer by simply dissolving in water. 
For a normal exposure the plate should lie developed for fifteen or 
twenty or thirty minutes in a fresh developer. If the image flashes 
up and the plate seems to be overexposed either promptly add 5 or 
10 drops of a 10 per cent, solution of bromid of potash as a rcstrainer, 
or else pour off the developer and use an old and partly exhausted 
developer. If no image is visible in five or ten minut«*s the plate has 
been underexposed and is going to require* prolonged development in a 
weakened developer. An ordinary hip-joint picture requires about 
one hour's development in M. Q. developer which is not entirely new. 

A picture of the foot would require about half an hour’s development. 
Most of the radiographs in this book were developed with M. Q. developer 
in u simple flat tray, and probably it will be found best to use this as n 
starting point, and then to add the tank development and the sodn 
followed by pvro development as one s general technic improves. 
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Other good developers tire: 

Eikortogcn-hvfiroqu inont 


A W . t. r 

Sulphite of MMlium .. .. - 

Kikonop'n . . 2-10 grains 

Ilydroquinone. 80 

B .—Water. ... US ounces 

CsirtKinate of sodium (dri«il)... 2 " 

Use .4, 3 ounn-s; H, I ounce. Factor 12. 


Orloi 


A -—Water . v . 24 ouncei 

Potassium metabisul plutc.... 90 grains 

Ortol... . 180 “ 


Use equal parts of .1 and B. Factor 11 . 


These are practically the same as recommended by the M. A. Seed 
Dry Plate Company, St. Louis, Missouri. 

Pvrocatechin 


.4.—Sodium sulphite crystals. 750 grams 

Pvrocatechin. ... 150 

" »ter. 16 ounces 


B. —Caustic potash. 110 grains 

" ator ... 16 ounces. 

Use A, I ounce; /?, 1 ounce; water, 4 ounces. 

The special advantage claimed for pvrocatechin is that it can be 
used in cases requiring prolonged development without fogging the 
plate. 

The Titubator.—This is a useful apparatus in which the plate in a 
trav full of developer is placed in a light-proof box and by an electric 
motor is subjected to the gentle rocking required. The plate must lx* 
placet 1 in the titubator in the dark room, but the thirty minutes or so of 
roemng may be done by the closed machine in any ordinary light. 

Ilie Influence of the j*-Ray Upon Plates During Development.— 
1 he x-ray should not In* in operation in the same room or in an adjoining 
room. An ordinary lath and plaster partition is perfectly transparent 
to the x-ray anti during the prolonged development, so often required 
by x-ray plates, they would be sure to be fogged. The same is true 
even a the plates are in sheet iron (galvanized or tinned or japanned) 
trays. Dm if the developing trays are completely surrounded bv a box of 
x-ra\ metal, lead and tin, the plates are safe. The protection should 
x at op, bottom, and sides; but, of course, it is understood that even 

^ 1 1 t,,!i 11 not do to ullow the x-ray to shine directly upon it 

at short range. * 

Making Prints from ar-Ray Plates.—The print is the finished 
pic un; on paper. It is made by placing the film side of the paper in 
"1 th , fiin ! Slde the plate, allowing ordinary light to shine 
r t lC y*r>’*ng density of different parts of the plate 

f, . " bghts and shadows of the picture on the sensitized sur- 

; • 'y.Pap'T. In the ease of Solio and other printing-out paper the 

g< vm 'le upon the paper before nnv further treatment is given 
10 it. and the printing, or exposure to light', is continued until the print 
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of the print'may Im!h.?I)**«/ ranu ;.* 1 I M *«^ »" actions, «> that one , Mir t 
relative positing 5 t £ Z2 r 3 'Z'1!'™ V T" *>'»****the 
and elosing it again Tl, S Li h , - ,Ult V : \\ hk , c 0 »"' n,r, K » Wk 
from a few to JK r " ,U ‘ n ' b, ^ ^U,, da r ,i * ht take 

the density of the plate ThZ t't* m °7 l T'’ W"*"* '‘l»n 

"■ * MU, °- lh *> ®»y be made by the electric are light, 



Hr j 3S—The KeUey-Koott developing titubator. 

but not by the incandeseont light. The print should be made several 
shades darker than you wish it to finally appear, as it fades to some 
extent in the different solutions. It is first washed in five or six changes 
of water to remove the unchanged silver and then placed in the 

Toning Solution 

Clilorid of gold. .. 1 grain 

Water . .. ..4* wuir «- 

Bicarbonate of sodium sufficient to produce n neutral reaction. 


The print should tone in about six or seven minutes, during which 
time a chemic change taki^s place in the film whereby a deposit, of 
metallic gold takes the place of the silver compound on the surface of 
the paper. At the same time the color of the picture changes from 
reddish to u rich purplish brown. Failure to produce this change in 
color would indicate a worthless toning solution 

The print is then washed in water and placed for twenty minutes 
in the acid hvpo, where the image is made permanent and the film 
hardened. The formula for this is almost the same as the one recom¬ 
mended for fixing plates. 

A fit! Uyi*> for Sol to Print9 

Hyposulphite of Medium . 

Alum (crystal*) .••• • 

Sulphite of sodium (crystal*) 

Water .. 




o, .. 

t wu net* 
70 ounce*. 
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All traces of the hypo should lx* removed by washing for nn hour in 
running water. 

Prints Made from Platts or Films Which Arc Still H'ef.—It is occasion¬ 
ally definable to obtain a print at once without waiting for hours while 
the plate or film dries. While the sensitized surface is still perfectly w,. t 
a sheet of photographic paper, also wet, is laid upon it. The two sen¬ 
sitized surfaces arc* face to face and gentle pressure is made to squeeze 
out any bubbles of air which may be trapped between them. The* print 
is made in the usual manner, but is not quite so clear as if made with 
dry paper and a dried film or plate. The plate or film is not injured if 
this is carefully done. 

In mounting prints on cardboard the first thing is to tin- the prints 
and trim them, then wet them and pile them one on top of the- other 
face down on a sheet of glass. Squeeze out the excess of water bv 
nie&ns of a piece of blotting-paper and a print roller. Cover the back 
of the topmost print with photo paste, lift up the print by two opposite 
corners, and place it in position upon the card and rub it down smoothly 
with the print roller. 

Yelox paper and other similar papers require only a few seconds' 
exposure to gas or electric light at a distance equal to one and a half 
times the diagonal measurement of the plate. No image is perceptible 
until the paper has been placed in the developer and. hence, these are 
called dfrcloping-out papers. The M. Q. developer used for developing 
plates gives excellent results with those papers and the same acid hvpo 
fixing solution may be used. In using these papers it is necessary to 
determine by trial with slips of paper the exact time of exposure to t>e 
given. If the exposure is too long the paper blackens up in the devel¬ 
oper and all detail in the picture is lost. If the exposure is too short no 
amount of time in the developer will produce a good print. 

Bromid papers are handled in the same way as Yelox, but are much 
more sensitive and. hence, print in a much shorter time of exposure. 
They are advantageous in making prints from very- large plates because 
the image comes up gradually while they are in the developer, more 
like that on a plate, instead of Hashing up all at once like the image on 
Velox. It is, therefore, easier to secure a perfect print. 

With all the prints it is necessary to wet the paper thoroughly before 
putting it in the developer and then to see that the developer instant h 
and uniformly covers all parts of the print, otherwise the print will 
have spots and streaks of darker or lighter color showing uneven 
development. The print must be taken out of the developer at just 
the right instant, and if there is time should be rinsed in water before 
placing in the acid hypo. The paper should not be creased ami crum¬ 
pled, as this will lx* sure to cause a separation of the sensitive film or 
coating and the formation of blisters. These also result from ‘ t ‘J. tinc 
a stream of water strike directly on the film surface and, especially, from 
putting the print into water or solutions which present too great a 
difference of temperature. 

The process of making and developing all except bronnd prints ma> 
be carried on bv ordinary light in quite a darkened room. 

In making a print from a large plate it will sometimes happen that 
one part of the plate is thinner ami print* more rapidly than anot rr, 
ami in such a case the thinner part should Ik? held further front the f- ‘ 
or else covered up during part of the exposure. If covered it must 
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dcnum'ntklif 001 " h,<1 ' k ‘‘ pl * n { ‘ onK,f mt motion to prevent it line of 
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Brewifi rnnt* Directly from the Patient.— Bv this method a finished 
jsi|ht pnin w made inside of five minutes. One or more sheets of 
>ronud paper an‘placed inside a light-proof envelope and used exactly 
like a plate in taking an x-ray picture. The paper b developed just 
<,nl ! na , r> bromid print, hut shows the hones white, the flesh 
whitish, and t in* background gray or black. The process is one that 
docs not require a dark room and saves a very great deal of time. You 
get a print in five minutes as against about twenty-four hours by the 
plate method. This is much sooner than even a wet and only partially 
finished plate would ho ready for examination. It is useful, for instance, 
in examinations for a needle in the hand or for a fracture about the hand. 
In these cases a fluoroscopic examination often fails while the picture 
succeeds. Then again, the picture can be examined and discussed 
ad libitum, whereas a consultation while examining with the x-ray b a 
source of very great danger from too long exposure! With a 12-in'eh in¬ 
duction-coil and a primary current of IS ampere (intensity Xo. 15 
Tousey, penetration Xo. 6 Benoist), a picture of the hand by this 
method would require an exposure of about twenty-five seconds. 
Such a picture taken at a meeting of the Middlesex County Medical 
Society of New Jersey showed the barb of a fish hook which had 
been in a doctors finger for thirty years. The method b especially 
available for the extremities and for dental skiagraphy. The best 
results arc obtained with exposures two or three times as long as are 
required for a plate, and this makes it less useful for the thicker portions 
of the body. 

Plastic radiographs are prints to which an artificial appearance 
of perspective is given. A process was suggested by Alexander and 
perfected by ScheUenberg. It consists, essentially, in making a radio¬ 
graph upon a single photographic plate, then making a print from this 
on a transparent film. The finished print b made from both plate and 
the transparent positive film, placed one on top of the other, but not 
exactly coincident. A very simple and easy process is to use what is 
technicallv called bromul negative paper tor the first positive print from 
the original plate. This paper, after development, is rendered trans¬ 
parent by immersion in an odv substance, and can then be laid upon the 
original plate and a print can lx- made upon any ordinary velox or 
solio papers. Such pictures may have certain uses, but they do not give 
any true stereoscopic effect. 


of”*** Radiography. Dr. Bula Alexander* 
ribes a method which consists in making as good a nggative aa 
Possible on Plate l. From this a diaposit.ve is made on Pkite II by 
allowing ordinary light to shine through I late I while it is face to face 
with Plate 11. The second plate is developed and shows an unage with 


the lights and shadows reversed. Plates I and II are now fastened 
together bark to back and with their images almost emncidmg, and a 
dispositive b made on Plate Ill This plate gives the effect of perspex 
' Arcli. of the ROntgen ««>“ J^ry. ISOS, and "vend prevoua omcW u, 
Hudapruli Riv. Orvoaegyrwulet, 1 .HK», ei . 
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tivp and also, it is claimed, an increased definition of the hones and «oft 
parts It does not exaggerate or reduce the apparent size of the tjones. 
Plate 111 is a positive and if it is desired to secure a print of the ordinary 
kind in which the bones appear dark, still another, Plate IV, must Ik* 
made front it. As many prints as desired may he made from Plate IV. 
If only one print is desired it may he made instead of Plate III. Fig. 511 
is such a plastic print from a frontal sinus and ethmoid and antrum radio¬ 
graph. It looks a little like a picture of a plaster-of-Paris east, and 
shows that the plastic method is of comparatively little value in depicting 
the ethmoid cells and the antrum, hut that it makes the frontal sinus 
more conspicuous. 

Radiographs of the extremities are improved hv this method except 
where a number of small bones are crowded together, as in the carpus. 

Stein 1 has also described a method for plastic radiography. 

Precautions to be Taken in Developing Radiographs. A trace 
of hy|K>, remaining on the plates or prints, will make a brown stain 



Fir. — Plastic rndiojrmph of the frontal and other Minium of the face. 

which will spoil the whole work. Eternal vigilance must be used with 
this and all the other chemicals. Then* must bo n special tray for 
the hyposulphite of sodium solution and when through with it the solution 
must be filtcn*d back into its own ln>tllc. Running water should be 
constantly ready and the fingers should 1 m* washed every time they have 
Wen in any of the chemicals. Keep up a rocking motion of the trays in 
which plates or films are In'ing developed. Do not let one lie .on top of 
another, as that would scratch it or prevent the uniform action of the 
developer on all parts of it. 

From beginning to end the plates and celluloid films ought never to 
see a particle of white light or of x-ray except during the actual taking 
of the picture. They ought to lie exposed just as little as possible to 
‘ Munch. Med. Wool.., July 31, 100ft. 
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and later placing thorn i'nTh I )lnc,n K thorn in the opaque envelopes 
ought to bo in ^hn;/ d n J^± vd °P° r - Wh »o V> th,‘ dcvolop< r tK 

the ruby light to not,, the pro/ov™ nfS’ 1 f r r orca ® ional examination bv 
A von- inmortniit . • P 1 ?*" 588 °« development. 9 

different manipulations.'"^x'^ouch* witl^^ho^r 1,1,n . Mirf:lro during the 

“opaque finger mark" on the nl i i • t* 10 .huger ,s apt to leave an 

■*"* » (ho ,mr, ' CUkr » f 

Generally speaking, if a beginner watches tin- develonment of „ 
18 apt -* t ? underdevelop it; fearful of losing the image altogether 
\\ u i h x*»*s it x'gm to fade out upon the surface of the plate. This 
fading simplv means that that jx>rtion of the plate also is beginning to 
be developed as well as the background which was directly exposed 
to the x-iay. If this is stopjxxl much too soon, of course, you fail to 
get any detail in the picture, and may hardly see the bones in the fiat 
appearing image of the flesh. If the development is stopped onlv a 
little too soon you may get a plate with good detail, but so thin and 
transparent that it makes a very faint print. On the other hand, a 
little overdevelopment does no harm at all, it simply means that you 
have to hold the finished plate up toward a bright light to see the image, 
the print made from it is perfect. A plate very much overdeveloped is 
almost jot black and opaque, and must be held up to a very powerful 
light, like the Cooper Hewitt light, in order to see the image; and a print 
from it shows only the bones. The flesh and even thinner portions of 
bone may not show at all in a print from such a plate. The print is 
also a harsh black and white. 

Restraining the Development.—A plate on which the image 
flashes up almost immediately when it is put in the developer lias 
usually lx*en overp.\{»osed, and if develojanl in the ordinary way soon 
turns blaek and will be so dense that the picture can hardly be seen at 
all. Such a plate would take a very long time to make even a poor 
print from; and it could not be studied by transmitted light unless one 
had a very powerful electric lamp. One may know from the length 
and strength of exposure to the x-ray that the plate is overexposed. 
In case this fact is only discovered when developing the plate the latter 
may lx* quickly t ransferred to plain water and then developed in an old 
developer weakened bv previous use, or in a developer weakened bv 
dilution with water. Another method is to quickly add “ Restrainor 
to the developer. The restrainer is a few drops of a 10 per cent. 

solution of bromid of potassium. . , . 

The object in restraining the development of a plate is to obtain 
sufficient detail without excessive density. The details depend upon 
slight differences in density which can only be brought out b> dou 

development and moderate density. . . , f t i 

A plate which is known to be overexposed is developed from tho 

start in old or dilute developer or one to which rest ra, " cr ^'^^ 1 ^ 
Overpxnosed Plates Which Should Not Be Restrained. K.uli 
Overexposed P , , or hj p aro usually overexpos'd at 

graphs of the head Hlon n or plate, but the central 

th. ,dge, vyhere thex-ra> -jnwa '■ u posed rather than 

a " d ,,,WM "."^T . e ...velopment should not bo restrained, but the loss 
overexposed. I he dn'^P"" , hnU | ( i hv accepted as a necessary 

•'>« -IP* » « *""* ~ 
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to wipe out even the image of the sheet lead huidIhts laid on the plate 
for identification. Though these* may not l>e aeen in the print they arc 
always traceable when such a plate is examined by transmitted iight. 
The central part of such a plate may come up nicely with normal de¬ 
velopment or it may require to In* treated as an underexposed plate. 

Full Development and Subsequent Reduction of Overexposed 
Plates. —This will often r**sult in a beautiful plate, with detail and con¬ 
trast, when from accident or design the plate is overexposed. In the 
words of an exjHTt friend of the author. *‘if a plate flashes right up leave 
it in the developer and forget it for fifteen minutes.” The result is a 
completely blackened plate.which, when it comes out of the hypo, may be 
reduced by immersion for from five to fifteen minutes in a weak solution 
of permanganate of potassium and sulphuric acid and then washing in 
water. If the plate has a yellow stain, this may be removed by im¬ 
mersion in a solution of citric acid and sodium sulphite. 

Development of Underexposed Plates. —If there is only slight 
underexposure the development may be simply forced. A full strength 
and entirely new developer may lx? used and the development continued 
for a longer time than usual. Care must be used not to carry this 
process to excess or the plate will be badly fogged. 

Forced Development. —In developing x-ray plates or films it is at 
times necessary to force the plate in developing. The following formula, 
used by the II. N. Tiemann Co. for many years, gives a good black tone, 
and enables one to force a plate for a half to three-quarters of an hour 
before it will stain or fog. Dissolve: 

2 ounces Milnhitc soda crystals. 

2 ounces carbonate soda crystals. 

} dram bromid potassium. 

Use distilled water, hot, to make 1G ounces. 

After sodas are dissolved mix: 

2 drams hvdrochinon. 

1 dram metol. 

2 drams pyrogallic arid. 

Dissolve these in S ounces of distilled water, hot; then add to the sodas. We 
now have 24 ounces of solution; use full strength after cooling. 

Marked underexposure requires long and slow development in a weak 
developer until the details are brought out and then forcing. Tank 
development is excellent in this case, and so is the process by which the 
plate is immersed in the sodium sulphite solution for several minutes 
and then in the pvro solution. In spite of all this manipulation the 
finished plate may be found too thin or the image too faint; and intensi¬ 
fication may be resorted to. 

Development of Screen Plates.—Radiographs made with an intensi¬ 
fying screen are more like ordinary photographs, and a special developing 
formula is given on page 7(»4. 

Intensifying X-Ray Negatives.—This process may be applied to a 
plate or film at any time after complete development and either UTore 
or after drying. The usual method is to immerse the plate in an inten¬ 
sifying solution, such as 


Mtrcury biehlorid.. 220 grains 

PoOuKtum bromid. 130 “ 

\Wtrr . 7 ounos 
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£*.£**£• ^lXJT d B kSfu’lSr , - tt S*•"•*•■» »p«n it 
the negative will Ih» I ^ ‘ ft in the.inteiuufier the denser 

ft „ EXT* U 10 ’•* ,hc P* lU0 - ™ni„ g wrt*. for about half 
Then the plate is immersed in 

So<iium suhi|iii«> 

Water. . 1 1 ounce* 

. 0 

until it has all turned perfectly black. 

A final washing in running water completes the process. 

} ellow stains indicate incomplete washing after the mercury bichlo- 
nd bath. J 

The process of intensifying gives added density to every part of the 
plate in proportion to its original density. This increases'the contrast 
between the parts but slightly affected by the x-ray and the other parts 
which are decidedly affected. 

Intensification is a perfectly legit imate expedient, but it has not Ix-en 
adopted in making any of the radiographs in the present volume, and 
the author always tries to avoid the necessity for it by employing an 
exposure which will give a good picture with normal or somewhat 
forced development. 

It is useful for underexposed negatives and also for certain over¬ 
exposed negatives. In the latter case the plate has sometimes been 
kept from becoming too dense by the use of rest miner or very careful 
development; but still a print from it presents scarcely any contrast. 
This defect may sometimes be remedied by intensification of the 
finished negative. 

The results are very much better if the exposure can be so regulated 
that normal development suffices. 

The Choice of Developers.—As a general thing there is very much 
to he gained by using the developing formula recommended by the 
manufacturer of the plate or film. An example of this fact was lately 
brought to the authors attention. A friend had been using a certain 
film on his recommendation and with excellent results. After about 
a year the quality of the picture suddenly underwent a radical change. 
The same subjects that formerly required an exposure of ten seconds 
now required fortv seconds, and the pictures were lacking in b unr) 
hiuI contrast. After considerable correspondence with the company, 
it transpired that they were using a new emulsion on these films and 
that they recommended a different developer from the one Jlntt he liad 
been using. The moment that the right developer was used ill. r.. - 

became as good as with the old films. , .Welnnimr 

Development in Tropical Countries.-The usual Roping 

solutions must Ik- used at a temperature of about k> ; ^ ^ 

only be used if ice is available. W here it is 

solution at about this temperature means must he adopted ■o ban 

the sensitized coating of t he film or plate. 1 his * 

in a solution of fornmlin- The developer must also be somewhat d.ffer 

cut front the normal one. 
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Tropical Ucirloftrr (Kasuihiun) 

Water.... .<0 ounce* 

Sulphite of Mxliutb (crystal*). * 

Bromid of potassium. . . • • • . 20 groin** 

Citric acid... 20 

Tor use: To I oz. of the above solution add 10 grains of dry amidol. 
Before developing, place the plate in 

Water. 00 parts 

Formalin. 1 |»«rt 

for about three minutes, rocking the tray occasionally, then rinse well 
and place in the developer. If the image flashes up in less than forty 
seconds add more of the potassium brornid. Development should be 
complete in four minutes if the exposure has been normal. 

The Explanation of Some Defects in Developed Plates.—Some- 
times the film is washed ojT the plate, leaving perfectly clear glass at the 
edges, shading gradually into the pictured part of the plate. This is 
apt to occur with a developer that is a little too warm if the plate has 
to lx* left in it for a long time and lias to be handled much. Carried to 
an extreme, the whole picture would be washed off the plate. 

The sensitized coating of the plate may be full of cracks running in 
ever> r direction and dividing the surface into numerous sections. This 
condition is usually due to the use of too warn solutions for developing, 
fixing, or washing the plate. 

There may be a general mottling which produces quite a regular 
pattern in the picture, somewhat like the design known sis marbling in 
decorative art. This occurs when a strong developer like pyro is 
allowed to act without stirring. It can be avoided by keeping the 
developing solution in motion by rocking the tray, or by the use of the 
titubator. or. if a large heavy tray is used which cannot be conve¬ 
niently kept in motion, the solution can be kept in circulation by moving 
the finger-tips about in it. A very weak developer, such as is used in 
tank-development, has not much tendency to produce this defect, because 
in the long time that the plate is immersed in the solution it has an 
opportunity to permeate the film uniformly. Even then it is safer to 
take precautions against it. The plates should be taken out of the 
tank after a short time and put back the other side up; and the entire 
tank should be shaken from time to time. 

Pin-hftlcs result from the adherence of air-bells to the film surface. 
Tht*se prevent the action of the developer and leave perfectly trans¬ 
parent spots upon the plate. The means of prevention is to wipe off 
the surface of the plate lightly while it is in the developer. Moving the 
plate up and down a few times accomplishes the same result in tank- 
development. 

Ilroirn stains upon the plate are of several different kinds. A mot¬ 
tled or streaked metallic sheen over the whole or a part of the plate 
impairs the value of the plate to some extent. It is a deposit from the 
developing solution and may 1 m- removed in gnat part by wiping the 
plate, la-fore drying, with a tuft of wet absorbent cotton. 

Another kind of brown stain cornea in large spots some time aftej 
the plate has b»-cn dried and put away for storage; it is due to imperfect 
removal of the hypo. Prolonged washing in running water prevents 
this occurn-nce which permanently damages the plate. 
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Sometimes a plate will be found to be covered with a sandy substance 
which would interfen* with the clearness of the picture if :dlowed to 
dry on the film surface. Tins is duo to the use of a hypo solution which 
has not been filtered. It may be prevented by filtering the hvpo 
solution, or it may be removed after it has occurred by wiping the plate, 
before drying, with a tuft of wet cotton. 

Frilling of the film, or separation of the sensitised film from the glass 
near the edges, is due to the use of too warm solutions. There is no 
remedy for it afterward. The only thing i* to guard against it by usirm 
solutions at a prope r temperature, or, if this is impracticable, to adopt 
the measures described under “Tropical Development.” 

The whole or a large part of the sensitized film sometimes separates 
in a continuous, sheet from the glass plate or from the celluioid film. 
If this occurs.with perfectly normal development it is suggestive of mi 
imperfection in the plate or film anti a new supply should be obtained. 
This has happened once or twice in the author’s experience. Once was 
quite recently with a very thin celluloid film which was not of the non¬ 
curling variety. 

The presence of great blotches upon the plate may be due to two dif¬ 
ferent causes: first , immersion in a strong developer without previously 
wetting the plate thoroughly with plain water and without taking 
pains that every portion of the plate is immediately completely wet 
with the developer; and second, some defect in the plate which makes 
parts of it less sensitive than other parts. 

A general mottled appearance, coming as a sort of fog , if the plate is 
underexposed and requires prolonged development, is more apt to occur 
if the plate is old; and many an alxlominal picture will prove a failure if 
plates several mouths old are used. A plate becomes more sensitive 
and hence more rapid with age, but the change is not an absolutely 
uniform one. There is no moans of improving such a plate. The only 
prevention is to use fresh plates. This is one great drawback to the 
use of special x-ray plates except in the largest cities. There may not 
be sufficient demand for them to enable the dealer to keep an absolutely 
fresh stock. The best plates for daylight photography give results 
which an: practically identical with those obtained with x-ray plates, 
and even* dealer carries a fresh supply of them. The same x-ray plates 
which present this kind of fog from being too old may give perfectly 
good pictures of the hand or any part where the x-ray effect is so strong 
that only normal development is required, and the differences in the 
degree of sensitiveness of certain spots on the plate are not discoverable. 

A H X 17-inch plate means quite a loss if it has to be thrown away, 
and still this size Is only used for the largest portions of the body and 
requires prolonged development. It is unwise, therefore, to use one for 
this purpose if it is more than two months old. The plate, however, 
may be cut up into smaller sizes and used for radiographs of the extremi¬ 
ties. It would not be wise to try to make a frontal sinus picture on & 
piece cut from such a plate because the same conditions prevail here as 
in radiography of the abdomen. 

(’utting Photographic Plates. —This is done by drawing a line on the 
gloss—not the film—surface with a glass cutter and then bending it 
away from the scratched surface. This can I*? readily done before the 
plate has been d«>velo|M*(l; but the latter process makes the film so dense 
and tough that one is very likely to break the plate into several pieces, 

S3 
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. r kMkiiif it alone ft straight lino. Still it sometimes happen* 
SftZ'fiL'* TO*UV« of 11 Mw dev » l0 » rt l ,lntc whfc l> one 

W ' S t “,AcU one should scratch all the coating off a broad 
pf-i. and then draw ft line alone this bared surface 
^h 0 ,U 5^ euu* The Plat.- it broke,, by bending i, away from the 

d ' 3 Too' sTron g developer' cautes the image to flash right up. soon 
darkens the whole plate, and obliterates the finer shades. 

Too long development obliterates the details. A print from such 
a plate is poor. The plate turns gray or bluish gray. 

Scratch-marks on the finished plate may nun an excellent picture. 
They come from even very slight rubbing of the sensitized surface at 
anv time before development. Friction which may not be nearly 
sufficient to scratch through the film and expose the glass plate will, 
nevertheless, so affect the sensitiveness of the film as to make an indelible 
mark on the finished plate and any prints made from it. There is only 
one wav to prevent this accident and that is not to touch the sensitized 
surface with anv hard substance until after it has been developed and 
dried. The finished plate is quite durable and will stand any ordinary 
handling, but if it is to be used a numher of times for purposes of demon¬ 
stration it had better be protected by varnish. 

Varnishing the Plate.—A varnish is made for this purpose which 
dries clear and hard. The plate is held horizontally in one hand while 
half an ounce or more of varnish is poured over it. This is allowed to 
flow over different parts of the plate until the entire film surface has been 
wet and then it is drained back into the bottle. The plate is stood up 
and allowed to dry in a place which is free from dust. 

Perspiration-marks on the Plate.- The ordinary envelope in 
which ar-ray plates an* used is perfectly permeable to moisture, and the 
perspiration may strike through from any part of the body which lies 
flircctlv upon it. The cheuiic properties of the perspiration cause it 
to produce a very groat effect. u|mn the film, and this is shown as a 
whole mass of black spots on the finished plate, or white spots on the 
print. The author makes it an invariable custom to lay a piece of 
celluloid or paraffin paper or cardboard under the part that rests upon 
the plate. . . . 

The envelopes which contain tin* plates may produce an injurious 
effect upon the sensitized surface. Ordinary paja-r contains so much 
sulphur that it is entirely unsuited for. this purpose and even the 
specially prepared envelopes are not entirely safe. To he absolutely 
secure against trouble from this source the plates should be kept in 
the original boxes until just before use. and then should be put ui tiie 
opaque envelopes in the dark room. I sually, however, the eme op*. .-' 
are safe enough for several weeks, except for some case whic i resti * 1 j 
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has an especiallv deleterious effect upon the photographic plate ft 
the plate should always he put in the. envelopes so that t a .-moo 
of both envelopes is at the film side of tin* plate. _ 

The author almost always exposes two plates at the saim u . 
as to have one to send to the physician and one to retain as ft r '' °*' 


so as 
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Trouble duo to the effect of the envelope* upon the film can he avoiiU-d 
1>\ keeping two plate* face to faco in the same envelope, being careful 
not to produee the scratch-mark* referred to above. 

Sulphur and moisture affect photographic films very badly and 
plates must la* carefully protected from both of these. The amount of 
sulphur present in t he air of ordinary dwellings, os|x*i*inlly if lighted by 
g;i>, is shown by the quickness with which silver tarnishes. Th» son-i- 
tized film is really an exquisitely susceptible silver surface. The same 
factors occasionally damage the plates and films which an* sent across 
the Atlantic Ocean. 

Fogging from .r-Ray in the Place in Which the Plates are Stored. 

—The plates should lx* stored in another room and separated by a 
brick wall from the x-ray tube. Even then they should not Is* kept 
on an ordinary shelf, but should be in a load-lined box, and the cover 
of this should never In* left off when the x-ray is turned on in an adjoining 
room. Ordinary light diffuses into an adjoining room through an open 
d«>or even if a screen is placed to cut off the direct rays from the lump; 
and in just the same way secondary rays arise from even* object in the 
x-ray room and any adjoining room not separated by an impenetrable 
partition such as a brick wall. 

The danger of ruining plates or films, which may represent several 
dollars' worth of material or several hours of labor, by a few seconds’ 
exposure to the x-ray is something that should be constantly borne in 
mind. It is an excellent rule never to bring an undeveloped plate or 
film into the x-ray room at any time except when that special plate is 
to be exposed for a radiograph. Another good rule is to have the 
cover of the lead-lined box for plates and films made in such a way that 
the cover cannot be taken off entirely, and that it will shut of its own 
weight except when held open by the hand. In this way the box can 
never be left open accidentally. The author uses a wash-boiler, measur¬ 
ing 14X15X24 inches, for storing unused plates and films, lie lined 
this himself with sheet-lead held in place by strips of adhesive plaster. 

Storage and Filing of Developed Plates and Films. The 
filnus on which tooth radiographs are made are marked with white ink 
after development, and all the small films of each patient an* put m an 
envelopi* marked with the name of the patient and thc exmmnation 
number. Thus, the envelope may lx* marked “Brown. 163.1; 1. -• •>• 
These envelopes are all arranged in numerical order in a card mdex 
drawer, but there is also a card index of all patients’ names from which 
the examination number and the sine of the plate or film can Ik* leamoi 

in a moment. . . , . , • - „ 

Each physician referring cases has a card in my card index g g 
the names of his different patients and their examination numbers. 

iMrger films up to 5X7 inches are stored in numerical order in a 
negative* film file. The latter looks like a photograph album, but rat h 
leaf is made up of thin transparent paper forming a pocket into w nu 
a film may be slipped. A hundred films filed in this wav ta t 11 
more room than a lxx»k measuring 5$X8*. inches and I me i t in • 
Films larger than 5X7 are kept in separate envelopes and tiled 

P '*7'?u'fo?Pkte* Up To and Including SXJO Inchea —An excellent type 
of these is sold in America under the name of the Star negative he 
(Fig. 540). It is made for 5X7-, or 0* X8*-. or SX 11-moh plates ami 
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roiw.Ms of a box 6 inches thick, and long and high enough fur the proper 
*i ? e Plate to fit in it in a vertical position between pasteboard partition 
The nl'itCO require no envelopes and a notch at the top of each partition 
enables one to see the number marked on the plate m white ink. h 
file holds 50 plates and when filled with the largest sized plates (K y p, 
inches) it weighs only a little over 20 pounds. I he smaller one* 
we ,Vh proportionately less. There is no difficulty, therefore, in lifting 
them ofT a closet shelf and carrying them to the* light in order to find 
anv particular plate, though it would be more convenient if one had a 
safe place to store them where there was a good light. 

The same vertical files may bo used for celluloid films and will hold 
three or four of these in each section. 

storage of Finished Flairs Larger than 8X10 Inches .—'The 11X 17- 
inch plates weigh 3 pounds apiece and may lx* stored in the heavy 
cardboard boxes in which six of them are originally sold. The number 
of each of the six plates should lx- written on the outside of the box, 
and the boxes should be stored vertically between wooden partitions 
about 6 inches apart. The way which is adopted by the author is to 
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Fig. 340.—St nr DCputivt* file. 


keep every plate larger than 8x 10 inches in a separate envelope, and 
to file the plates of each size together between vertical board partitions 
about 0 inches apart. 

Large films hud better be kept in separate envelopes made for the 
purpose with a thin sheet of stiff cardboard and may then l>e placet! 
in a port-folio, or filed lx‘tween vertical partitions, or kept in a drawer, 
d heir lightness and the fact that they cannot be broken makes films 
very much more convenient to preserve than glass plates. 

FLUOROSCOPY AND RADIOGRAPHY OF SPECIAL PARTS OF THE BODY 

The Huoroscope has a very definite field of usefulness; first, in 
determining the quality of the radiance, and second, in the examination 
of cases in which a glance tells the whole story. Time pass** so rapidly 
when a patient is being examined and considered that the use of the 
Huoroscope may lent! to a dangerous length of exposure. One case in 
point was communicated to me privately by an eminent physician in 
this city. A friend of his had some affection of the knee-joint for which 
a fluoroscopic examination was made and a consultation held, it being 
estimated afterward that the knee had been exposed to the x-ray for 
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forty-fiv© minutos. The result was » dermatitis followed by a pain¬ 
ful and intractable ulcer with such ail clTcet upon the system at large 
that to save the man’s life and reason an amputation was performed 
above the knee. Another case was reported by an excellent radiologist, 
Guflleminot,' who had been in the habit of removing foreign bodies 
from the hand under fluoroscopic observation. For instance, he would 
roughly locate a needle by means of the lluoroscope, take the patient 
into daylight and make an incision, then in the dark again guide the 
forceps, by means of the fluoroscopic imago, until the needle was felt 
and seized. In the case reported the needle could not be found, although 
two separate attempts were made four days apart. During these two 
stances the patient’s hand and both the doctor’s hands were actually 
expose! to the x-rav for about thirty-five minutes. The distance from 
the tube was 3 or 4 inches, the vacuum was low. Although he does not 
give the strength of current used, it must, have been considerable to 
enable the needle to be seen. The patient’s hand and both the surgeon’s 
hands developed a very severe dermatitis with ulceration which took 
six months to heal completely and the skin was not absolutely sound 
at the end of a year. It floes not follow that the fluoroseope should 
never be used, but it is certainly very dangerous in a case where the 
image has to be studied for an uncertain length of time. 

THE HEAD 

Radiographs of the cranium as distinguished from the face may be 
made on two different plans. One, which I designate as a marginal 
picture, is occasionally useful when the portion to be studied is a part of 
the skull or, at all events, is near the surface. In such a case the head is 
to be placed upon the photographic plate in such a position that the 
shadow of the portion of interest will be at the margin of the general 
image of the head. If, for instance, it is about the forehead, the sagittal 
suture, or the occiput, the plate would be placed at the side of the head; 
while for a marginal picture of the temporal region the patient would lie 
with the plate under the back of his head. 

In the other, which I call the direct radiograph of the cranium, the 
portion of interest is brought as close to the plate as possible and its 
shadow usually falls at about the middle of the general image of the 
cranium. For a direct radiograph of a tumor of the brain the plate 
would commonly be at the side of the head. A marginal radiograph of 
the cranium should show both tables of the skull quite clearly. 

Fractures of the skull sometimes show very well in the marginal view 
with the fluoroseope, as do also depressions or thinning of the skull from 
the pressure of cysts and tumors, but with the abnormal portion of 
the skull in the center of the image, the change is rarely visible with the 
fluoroseope. The radiograph, however, is extremely valuable. The cur¬ 
rent used for an induction-coil should bo 18 to 25 amperes, and the tube 
should be 13 inches from the skin to the ant irat bode and should have a 
medium vacuum, resistance about 3 inches, ami penetration No. <» 
Bcnoist. A transformer, or an unfluctuating converter, would make the 
picture with 70 kilovolts and 30 to 50 milliamperes. The exposure with 
the coil would be from fifteen to sixty seconds and with the more powerful 
apparatus one-fourth to one second. In radiographing a ease of fracture 
of the skull in profile the plate should be plaecd upon a pillow on the 
• Archives D'Eloctricite Medicate, Bordeaux, France, Dec. 10, 1904. 
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examining table beneath the patient’s head, the tube being 15 im-he 
..hove the plate. For a radiograph looking directly at the injured portion 

n "' nl . -i u . 'PI... Mini- L. nt a rlictorwu. .w. 


incnes, niuiumvw* Ti -, • , , . , • , ' my.s I 

ui -1 v be used with a shield. It enables us to bring the anticathodc 
within 10 inches of the plate without danger of dermatitis, and gives 
the structure of the portion of lame nearest the plate almost unobscured 
by the distal image. Of course, the whole head is not shown; the 
image would be distorted with the tube so close. This means that 
the tube is very near the skin, ami a preliminary test should lx- made 
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Fin S41.—Marginal radiograph o( depressed Iraotun? of the* skull, seven years after injury. 

of the x-ray dosage at this distance and with the proposed strength 
of current so that the skin may not be exposed to more than a friction 
of an erythema dose. And to inake assurance doubly sure an intensifying 
screen may be used which will reduce the time of exfiosure to one-tenth. 

Fig. o41 is a radiograph of such a case. The patient, a bov of seven 
years of age, was beginning to lose his memory, possibly in consequence 
of an injurv received when a l»abv. iiis father had thrown a saucer at 
the mother, but hit the baby's head, making a gutter-shaped depresst-d 

fracture which still shows in the radiograph. . 

Radiographs proved of value in cases of Bursting t mature of 
skull, reported by Wight,* the profile as well sis the direct view being 
successful. iniV . 

1 New York Medical Journal, A|>nl -t, Hki7. 
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CerfiJl'^Sd FrfcSfreo? fhlTskull '”^? ,om \ ot ">* Scalp, Hernia 

v-lully bas.,1 thl , »“‘hor h»- »'v.r„l ,i,„. . 

alone. The profile view ,.r » on u,,< n f hiorosoopic aniM>ar in. .• 
surfaceof the skull. The raised mlr*'‘. ,,n!l f s, . lmvs th, ‘ uniformly convex 
LS to ,M : entirely transparent 

no pan in its formation Tumin* ' k i , to V‘° *> 0,, o which takes 
other does not Show any anTc f m- . ° iUl * ^ to side or the 

view with the fluoroscune that i f m , tho *x>ne. A direct 

nearest the fluorescent Si^en' ; K , . * tho affected portion of the head 
m this position. The radTigranh 1 U “'£f ! 4 r *diograph made 

-tt rr!>\ r . VKW e!v,s ,1 - -.. 

fluoroscopo in profit wt°here aS ThoriiT * on , wry fig* witl > 
for a direct view Making ni n » t radiograph would l>e necessary 

h,v«i turned a littluZ,'lT,;,n radijisraph, th« ia. with tS 

irregularity and * 3 £ 1 *° l <*»»*<• lowing 

than is the rase i„ horah r V 'T’ * ve T much less 

^n^rofil^b;^ tlieaw-ae an!nifa < ‘s< OU '~ 
profile view a verv distinct - - ’ antl 111 a S(>n "* 


platt 

of the head. 

Tumors of the Brain.— Fluoroscopic examination is not to be 
recommended for a tumor of the brain. Then- always appears to L* 
I '' nser al * a 111 ! ,,e P art nearest the observer. Radiography of a brain 
! ™J r [ eq ,J lir % ,h ‘‘ ^ mo t^dmic as in the profile radiograph of a frae- 

nAk T"° P 1C ? U1 ? S should be made, one with the plate behind 
and the tube directly in front at a distance of 20 inches from the plate, 
and the other from the same distance with the plate at the side of the 
nead on which the tumor is supposed to be located. While many 
radiographs have been made which showed the presence of tumors of 
the brain, subsequently verified by operation, still such a radiograph 
i> not sufficiently clear to be accepted as anything more than corrobora¬ 
tive evidence. The radiographer is not the one to decide whether an 
operation is necessary or not. 

The ventricles of the. brain were shown to be full of air in a traumatic 
case radiographed by W. II. Luckett 1 (Figs. M2 and M3). 

Phe diagnosis was confirmed by an autopsy. 

A-ray Examinations for Foreign Bodies in the Cranial Cavity. 

The exact localization of a bullet or other foreign body will enable 
the surgeon to judge of the desirability of an operation for its removal. 

Hullcts or other foreign bodies in the brain an* shown in a radiograph 
made with the plate in a stereoscopic holder upon the table and the 
most probable part of the head resting on it; the tube diametrically 
opposite. It will lx* better, however, to use the author’s lateral plate- 
holder as described on p. 896. This enables one to make a preliminary 
fluoroscopic examination and turn the patient’s head into the position 

1 Surg., Gynec., and Ob*t., August, 1913, 237. 
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Fir. .>12.—Air in the ventricle* of the brain. lateral view. The arrows outline 
t 1 m* distended ventricles. The large round white shadow is the right anterior horn (U. II. 
Luckctt). 

the lluoroscope. A similar mark may be required in some cases at the 
opposite side of the head to indicate, the direction of the tube. Then 
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Ihir !' vi'r*iriel!' i w,, k »ir. Small nr/rfl! iv*" Anteroposterior view. Two l? 10 ” 1 } 

• *l»o diKtetidird with air ^ Ur shadow just between and below u tin 

arrows .ndiente the position*. (W. II. Luokett). 

the plate in a stercoscoDic h i i 

and the vertical board of thr/u* 1 ^ f P* a<>e d between the patient’s head 

made. <>ra l platcvholder, and the radiograph is 
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<k»*not indicate the SartStSKV'wk; 1 ^h''f" i’'* 1 ' in the cranium 


e pinto; while vagueness nn.l l< imago indicuto proximity to 

kIv is .-it a distant ' < nlnr ^‘ mont in dicato that the foreign 


th 

body 

In certain cases two scnnr-ito 1 

almost at right angles with each oth. r tT may • H> , n 1 iatl V in directions 
in the radiographs may enaWe on to 1 J i land,, * arks ^own 

intersection of two definhe H„« u Tl ?* fc™ 8 * t° dy at thc 

';/. f . •** >; r , b > ; •'’» .»i- or nite &Sa 

under the guidance of the fluoroscopc. appiuxl 

in line 1 bca r tbns g b P uddeh‘ ^ ar T not P^^icable or desirable 

m some locations tn which a foreign body may lie. In such a ca*=e 

stereoscopic radiography may be useful. 

Stereoscopic Radiography of Foreign Bodies in the Cranium —The 
stereoscopic plate-holder may be flat upon thc table with the patient’s 
head resting upon it and tube above; or the 
author’s lateral plate-holder may hold the 
stereoscopic plate-holder in a vertical position 
while the* patient lies with the proper part of 
the head in contact with the plate-holder, and 
with the tube diametrically opposite. One 
radiograph is made with the tube in a certain 
position and then the plate is removed from 
the plate-holder and another plate inserted 
in exactly the same position. The patient 
has held perfectly still during this change. 

The x-ray tube is then shifted 2A inches 
to either side and another radiograph is 
made. A pair of such pictures examined 
with a stereoscope gives a combined image 
in which the perspective is shown. Quite an 
idea may be obtained ns to the distance of 
the foreign body from the plate, but no exact 
measurement. 

Localization by Triangulation .—This is used in the same cases that 
are suitable for stereoscopic radiography and gives much more accurate 
results. 

Two pictures are made with the head and the plates in the same 
position, by means of a stereoscopic plate-holder, hut with the tube 
moved to either side for a distance of 2A inches after the first picture. 
The tube being at a distance of 15 inches from the plate the distance 
that the image of the foreign l>ody is shifted enables one to calculate 
by simple geometric rules its distance from the plate (Fig. 54-1). The 
position of the foreign body may be determined in this way to the 
fraction of an inch. 

The details of a more exact method of localization by triangulation 
involves the use of cross wires marking exactly the same position on 
the two successive plates, ami also a solid metal object fastened upon 
the head at a portion about as distant as the supposed position of thc 
foreign body. This is more fully explained in the section upon the 
radiographic localization of foreign bodies in the orbit. .McKenzie 
Davidson’s localizer is also excellent for these cases. 



Fig. 544. — Localization of 
a foreign body in thc head by 
triangulation.' 
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and RiiNTOEN HATH 


Inwrawrascsit i* sufficmnt to us« only one plnbb milking two 
mto nwuov with the tubo in two different ms. Ins pr.Kbicm 

nur 1 * .tf thr foreign bodv on the same plate, hut th«> 

tfstt oTfhepb't nri- is somewhat bluiTed- Siioh ariulmumpli (Fig. 545) was 
taken of an empty skull with the x ; n,y tube in two different portion, 
Two nl .tes wen- used, but were m identical posmoiw If they are now 

aUDenmpostKl. the brass springs and screws wlueh hold the jmv in position 

r v nnhlr imaires Tilt* screw on the side nearest the plate casts t wo 
shadows which id.uost coincide whUe the screw on the side of tin- sk.,11 
OPIHisite the plate cast s t wo shadow s w hich art at a considerable .list mice 
, rt \ calculation based upon the distance between the iwo irnaiies, 
Sr distance from the plate to the tube, and the distance between the t wo 
different positions of the tube would give the distance from the plate 

*° of x-ray localization of bullets in llie cranium and their 

successful removal were reported as early at 1S91I l>y Lucas. 1 



An interesting skiagraph by W. A. C. Haminel was published by 
Gamble and Tiffany, 3 showing a chisel 4A inches long which had been 
projected violently into a man's neck and had remained concealed in 
the tissues for sixty-nine days. The radiograph showed that the lower 
end of the chisel rested against if not in the body of the fifth cervix 
vertebra, while, the upper end extended an inch above the level «»t tin 
hard palate. It had evidently gone downward and backward throug 
the upper jaw bone. , 

A case in which an r-rav examination would doubtless have save 
life was one which came to the attention of the author, though not under 
his care, before th? discovery of the jr-ray. The patient had 1 
struck on the head by a heavy piece of wood and sustained a scalp woum 
which healed promptly and the man seemed all right for some week*, 
but then quite suddenly developed symptoms of brain abscess and t a 1 
in a few days. It was found that a nail had been driven into the 
and had broken off Hush with the outer surface of the skull. 

One glance with the fluoroscope at the head in profile would have 
revealed the presence of this foreign body. 

A similar case is reported by O’Hanlon, Coroner’s physician »' 

• Itrit. Med. Jour . Oct 21. IS<>9. 

3 Phil*. Med. Jour., Jan. 0, 1900. 
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Now York City, .Ian. 21 inn- 
I he hospitals tor - ’ 
after the man 


f ** Sral P wound which h • ! i at one of 

began to have cpil.mtifamT? P roni Ptly, but there- 
wa> made «ome months later ; . ' «»nvul»ioiw. A radioeranh 

the anterior lolx* of the ri-ht i! • u ,OW, ‘ (1 n bullet lodged bene oh 

ha.l left ,ha, hospital J”.• Tff 

entire eighteen months that he li?«d dc 7»<>P«d a "d during the 
occurrence of a pistol wound II,. died of suspected oven the 

thoCcronor’s physioian disrovon-d ttabuftT thlTlVV*"' !f‘ in aml 
to have l*>en innocuous, hut a fr-urment i J 1 ® bullp . t »tarif appears 
of bone adherent to it set up tl.Virrit i on v k l U w,th a shar P bit 
of the brain and death. ’ tlon ublc> b eventuated in abscess 

thf cerebellum/ There «<•-' S *‘°'T 1 a bullct >- vin K m 
» 31 ,, -moved m,d 

Foreign Bodies in the Orbit or th* 
small size and the exactness with whieh r\ ^ , arc us ! ia - v °* 

~ W rs: 

lim™? r P r l< 111 h 0 ’ 11 ° f 1 , W faC€ '* ho tube boin S behind the head. Then a 
idth ,1 ! l, ?- raph . ls m:ule u P on a p ,atc « the susix-cted side of the face 
u ith the i ube at the other side. These two pictures enable us to locate 

the foreign body at the intersection of two lines. 1 n such a delicate or^an 
as the eye. small fractions of an inch count for a great deal. The general 
topography of the cranial and facial bones, as shown in the radiograph, 
does not afford sufficiently minute exactness for this purpose. "Land¬ 
marks are required, such as bits of lead, which some operators have sewed 
fast at the upper and the lower border of the cornea. The patient must 
he instructed to look straight ahead during the exposure to the x-ray. 
The anteroposterior radiograph will show at what distance the foreign 
body lies from the vertical line passing through these two bits of lead, 
and the lateral radiograph at what distance behind the same plane. 
Both radiographs show the level of the foreign hotly. 

11 is a matter of saving the eye, and these bits of lead can be attached 
without any injury and without pain if cocain is used. This method 
is, therefore, perfectly proper if regarded as necessary. 

A similar method is to fasten a bit of lead on the outside of the upper 
eyelid directly over the center of the pupil, the lid being kept closed 
by a bandage. The patient should be cautioned not to move the 
eyelid. 

Still another plan is to have a lead ball held just in front of the 
middle of the cornea by a stem fastened to the plate-holder. 

The patient may lie upon the table at first face down upon the plate 
and then with the affected side of the face resting upon the plate, or 
the author’s lateral plate-holder may be used .to hold the plate in a 
vertical position close to the patient’s face. At first the patient lies 
on his side facing the plate; and later face up with the plate at the 
affected side. 

The x-ray tube may be enveloped in a shield with a leather disk to 
• Boeton Med. Surg. Juum., March 22, 1906. 
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Swrrf’i t mcthtxi ( s ( n r 

s,run>l in mi apparatus which^itfclu,10^*1 ^*'7 »P "Mi the head 
metal, and for the x-rn v tube ? < i l *° t,,e ]uM ' r f <>r the bits „f 

de^ntb o for the patient to sit u ' \nd £ ,>,ntc - Ir is «*»« 

of the face. It would he difficult for h m ? ,l « JlIn8 < the side 

i ^ t ^ *, . ^ more so whi n it h ° ,<l 8ti . U “ nou ^‘ for the 

and substituting the second. 1 to removing the first plate 

inch plate? ‘ U '“^ raI platc-hoidor for one 4x5- 

provided with a clamp for holding the h u . of. the head, and is 

lies fare up while the plate fa he It A 1 ^ I K ‘ I s,t . i ? n * Th « patient 
the tube is at the opposite side. Tho hit W JI ect ^. s, d® of the face and 

head band hy which it is held in position -l vorJIv 1S E?. nnected . w,th a 
of the middle of the cornea. P ° f mJ1, meters in front 


gran 

lead. 


t „ P ® , ™ st5 upon the plate, 

hi all these methods of localization by triangulation the first radio- 
ph m ®y p° made with the tube in a line with the one or two hits of 
1, or It inches to either side of that line. The second one is made 
with the tube moved 3 inches laterally, a little above the line of the 
one or two bits of lead. 

A stereoscopic plate-holder is convenient because it enables one to 
remove tho first plate and insert the second without the patient moving. 
It is not used because of any necessity that the two plates should be 
placed in absolutely the same position, so that the picture would come 
on exactly the same part of eaeh plate, as in stereoscopic radiography. 
All that is required for the present purpose is that the successive plates 
shall lie in the same plane. Some operators prefer to take both pictures 
upon different parts of the same plate to prevent their ever becoming 
separated or mixed up with radiographs of some other case. Heavy 
lead is placed over one part of the plate while the first picture is made; 
then the position of the plate is changed and the lead placed over the 
first part of the plate while the second picture is made. 3 

The eve should be fixed in position, and if it is open this is best 
accomplished by placing a bright object at the proper position for the 
patient to look at, or he may look at the reflection of his own eye in a 
small mirror. Another way is to place the center bit of lead against 
the eyelid over the middle of the cornea with the eye closed. There 
is then very little probability of the eye moving. 

The tube may be out in the open air or enveloped in a localizing 
shield or a compression cylinder may be used. The latter would not be 
for compressing or even for immobilizing the head, but simply for its 
effect in cutting out secondary rays. Tbe author’s preference is for a 
localizing shield with a sole-leather disk to arrest the soft rays. 

The radiograph is not a difficult one to make. The distance from 
anticathode to plate should be al)out IS inches; the penetration No. 6 

i Annual rcix.rt of the S. Y. Eye and Ear Infirmary 1900._ 

* American Quarterly of Rontgenology, voL 1, No. 4. July. 1907. 

* Hickey, American Quarterly of Rontgenology, July, 1907. 
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Fig 649.—Showing fixation of the eye in Dixon'* method of loralizing foreign bodies in 
the eye. A localising f-hirld should he used. 

Before muking the first exposure the x-ray tul>e is lowered vertically 
3 cm. This means backward with reference to the patient who is lying 
face up. . _ 


Fig. 518.—Dixon's method of localizing foreign IkmIScs in the eye. Safety to operator 
and patient requires thnt the x-ray tulte should be enclosed in u protective shield 
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Af tor tlie first exposure the tube is miscHl 0 cm. or to a l«int 3 cm. 
nlH.ve its normal position and the second exposure is made upon another 

Pk The calculation of the result requires only two prtiminai? measure¬ 
ments: the distance from the plate to the anticathode, and the distance 

from the cornea to the bit of load. , , . 

Quotations from a case in Dr. Dixon s monograph show how the 
localization is made. The distance from the anticathode to the plate 
was 51.5 cm. and that from the cornea to the bit of lead. 3 ram. 

Take a piece of drawing paper and draw a line, a, right across it. 
which indicates the normal line at the intersection of the cross wires, 
t line marked ft. at a right angle to a. and at a distance, in this par¬ 
ticular case, of 51.5 cm., will indicate the vertical line along which the 
x-rav tube is moved. A line. r. also at a right angle to this, near one 
end, will represent the plane of l>oth the first and second photographic 

* The line a on the photographic plate represents the cross wire which 
is parallel with the length of the patient’s body, and the line ft the wire 
at right angles with it. 

A measurement is made on the first plate of the distance from the 
line a to the point of the lead indicator. This distance is measured off 
on the diagram from the line a along the lino ft, and the point reached 
is marked o. 

Another measurement is made on the first plate of the distance of 
the foreign body from the line a and the result of this is marked on the 
diagram as the point x. . 

Similar measurements on the second photographic plate give the 
points o and x on the diagram. 

Now mark the position of the tulie at the time of the first exposure 
at a point Ex. 1 on the line ft at a distance of 3 cm. from the line a. 
Mark also another point Ex. 2, indicating the position of the tube during 
the second exposure. 

Draw lines on the diagram from Ex. 1 to x* and o'; and from Ex. 2 
to o and r. The lines to x' and x will be found to have crossed in space 
at a point which is marked x": ami the lines to o' and o cross at o". 

The direction and distance of the point x" from a line drawn through 
o" parallel with c show whether the foreign body is toward the photo¬ 
graphic plate c or toward the median line of the head, and at what 
distance it lies from the vertical axis of the eye. 

Only one factor in the localization of the foreign body remains to 
be determined, and that is the distance above or below the horizontal 
axis of the eve. Tie* distance from the cross wire ft to the indicator 
should be the same on the two plates if the tube ami head art* properly 
placed. 

These two distances are measured upon the line c in the diagram. 

, 1-ines are drawn from the two points, x* and o 5 , thus found to the 
middle, point of the line ft. The intersection of the line passing to x* 
with th«* line drawn through x", parallel with the lino c, shows the 
location of the foreign IhhIv upon a horizontal plane, while the inter* 
section of a line drawn to o " with a line drawn through o” and parallel 
with the line c, shows the position of the indicator on the same plane. 

Plotting these measurements upon the chart, in this particular case, 
we measure off 10 millimeters back from the center of the cornea, and 
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Fie. .&50.—Radiograph by Dr. Dixon localizing foreign body in the eye. 

This foreign l>ody (Figs. 550 and 551) was so large that separate 
measurements were made to locate its different extremities. 

The anterior extremity was 

back from center of cornea...d ■»* m ™* 

to nasal side of center of cornea.1 

The piMttcrior extremity was . M 

hack from center of cornea.^ u 

to tcm|Miml side of writer of cornea.. ....3 

The tuuerior extremity was 44 

Wlow center of cornea.•* 

The inferior extremity was 

Isclow center of cornea. 

The foreign body menn>in«d 2XSXB mm nnd weighed 0.471ft grams. 

M 


8 millimeters Ix'low the horizontal plane, and 0 millimeters to the 
temporal side, and thus indicate the point of loeation of tin* foreign bodv 
in tin* eve. The method of loeation by trinnguhition is due partly to 
McKenzie Davidson and partly to Sweet, Fox, llulen, Dixon,and Howen 
In making all the different measurements one should lie careful to 
use the same part of the image of the foreign body, if the latter is larger 
than a mere dot. It is easy to see how errors of a distance equal to The 
diameter of the foreign body might result if the same portion were not 
selected for all the different, measurements. 
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A radiographic examination should I** made in every cam* of injury 
to the eye by a foreign body when there is reduced visual acuity, whether 
then* is a distinct history of possible penetration by a foreign body 

tr *The foreign body may possibly lie so small that its shadow escapes 
detection, but this is unlikely in an excellent radiograph. 

Allowance must sometimes be made for myopia or hypermetropia 
in calculating the position of the foreign body. The variation from 
the normal diameters of the eye-ball may have to Ik* considered. 


Fig. Ml.—Svraiul radiograph in the loeatiration of the foreign hodv in the «•><• (*e« 

Mg. 550) 

De Schweinitz 1 has observed slight variations which make it difficult 
to say whether a bird-shot is either at or immediately outside or inside 
the sclera. 

The anteroposterior diameter of a normal eye varies from _0 to -o 
millimeters, and in one case in which Dixon located the shot just outsiuo 
the sclera Dr. Marplc found it to be just inside. _ The man measured 
fi feet 2 inches in height and hail an eye 26 millimeters in diameter. 
If this fact had been taken into consideration the location would probably 
have been correct. .. . 

Stilling states that variation in the diameter of the eye-ball ^is 
independent of errors of refraction and that a myopic eye ol I D. may 
actually shorter than a hyperopic eye. 

1 Jmimul Am. Med. Assoc., Aug II, IMW, p. -122. 
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The x-ray may lx* used to ascertain whether a shot which at first has 
been lodged in the vitreous, or elsewhere, has become loosened and fallen 
onto the ciliary body. Such a change in position might lx> follows I by 
iridoryelitis. Cases have l>eon reported by Morplc 1 in which the x-mv 
has shown that there has been a double perforation of the eve-ball by a 
shot, the latter having gone completely through the eye-lmil and being 
lodged in the tissue outside. The diagram reproduced in Fig. 552 
represents Dixon's chart for use in these cases. 

Radiography of the Ear and the Mastoid Cells. The classical pic¬ 
ture of this region is made in the method elaborated by Lange. 7 The 
direction of the ray is from the x-ray tube, plans! on the op|>osite side 
at a point 25° above the horizontal line between the auditory meati and 
20° behind that line. The plate is pressed against the affected side of the 


Fig. 352.—Weeks and Dixon* modification of Sweet'* chart for plotting location of for¬ 
eign bodice in the eyr and orbit. 

head, the ear being bent forward. This gives a picture of one mastoid 
region and includes the lateral sinus. Another symmetric radiograph 
should lie made of the opposite side for comparison. 

A position employed by Win. 11. Stewart* is with the patient lying 
face up and with a somewhat raised platform under the head so that the 
occiput rests upon the plate. The tube is placed above the head, hut 
about 15* back. This gives a simultaneous view of lxith mastoid 
regions down to the tip of the mastoid processes. The author suggest**! 
in the discussion that Stewart’s position could be use*! to obtain better 

‘ J<*umul Am. Med. Assoc., Aug. II, 190*>. p. 121. 

' Mivting of American Hcmtgen Kay Society, 1909: Fortschr Roent. Stmhlcn, 
July 8, 1910. p. 2U8. 

1 Ololngiml Section, New York Academy of Medicine, May 12, 1913. 
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single pictures by displacing the tube first to one side and th«>n to the* 
other for the second plate. 

The mastoid cells of both sides show very well in an anteroposterior 
radiograph made with the tube behind and in the median line while the 
plate is in front. The greater length of the plate should lx? transverse 
The anticathode of the tula* should lie on a continuation of th< U n ,‘, 
from the external auditory meatus to the tip of the nose, so as to make the 
shadow of the malar bone fall above that of the mastoid cells. The 
picture is a difficult one to make, and is math- as follows: Penetration 
7 1 tennis t; distance from plate to anticathodc, 19 inches; exposure about 
sixty seconds with an induction-coil or about one second with a trans¬ 
former or an unfluctuating converter. An intensifying screen will 
reduce the time of exposure to one-tenth, and if several pictures are to 
Ik- made the element of x-ray dosage Ixvomes important. A diaphragm 
and a sole-leather screen arc desirable. The diaphragm should be of 
non-conducting material, so that it may lx* in immediate contact with 
the x-ray tube and give a wide angle of radiation. 

The mastoid cells and the middle and internal ear arc shown verv 
well in a radiograph made with the plate at the affected side of the head 
and the tube at the opposite side in the continuation of a line passing 
through the head an inch above both external auditory meati. 

The plate is to be studied by transmitted light in a negative ex¬ 
amining box. Air cells appear dark, which is chauged to light if the 
cells are full of pus. 

The picture is not very difficult, although the plate may be a little 
thin or faint. 

A -ray Diagnosis of Tumors of the Pituitary Botly. —This is a disease 
which often causes absorption of the posterior clinoid processes and 
enlargement of the sella turcica. A. J. (Jiordani has made a number of 
successful diagnoses of this condition from radiographs. 

1 he radiograph should be taken laterally, with the normal ray pass¬ 
ing directly through l>oth external auditory meati and with the anti- 
cathode about 19 inches from the plate. The x-ray should be about 
No. i Bcnoist. and the exposure will vary from forty seconds with an 
induction-coil to a fraction of a second with a transformer or an unfluctu¬ 
ating converter. A diaphragm or cylinder improves the definition. 

Examination of the Teeth and M axilla* .— One of the most im¬ 
portant applications of the x-ray’ is in dentistry'. The greater density 
ot tin- ti-eth makes them show very’ well in contrast with the less dense 
substance of the jaw, and with a certain quality of ray tho tooth itself 
l- transparent ami its pulp-cavity and root-canals mnv be studied ami 
even pulp-stones may be discovered. One of the conditions studied is 
u- existence and position of unerupted teeth, or, what is equally* im- 
ix.rtant. the fact tluit the gonn of the mining tooth is absent altogether 
U igs. .•Kj.i-o.'b )• Another is the extent to which softening and decay 
nave taken place in a tooth. Fig. 558 shows an upper central incisor 
J" i a I cn^-Y , al ■considerable distance aliovc the gum-line wasdis- 
l„ t . 11,11 ' I 1 '' l»y.r>T. C has. C. Allen, of Brooklyn. A couple of years 
_ • H 11 tu ‘ Patient tome sufferingfrom indefinite slight sensitive- 

t n j; 1 r u ,' UI1 ' tooth I he picture showed an area of softening cx- 
d<- im'V. ,F T y V n ‘ * 10 ,u “ ts of the filling, nnd indicating prolwblv the 
''J “l" of n ? n ' c - Acting on my advice, l)r. Allen pressed the 
«nough back to get at this part of the tooth, found very little 
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Fig. 553.—.4, UiMsruplwl upper bicuspid tooth. Apparatus tni«Ur, K „ f,.r u. 

B. portion of low«*r jaw, showing presa imp of uncrupla-d j*TTimnent teeth in &ci,. | n w , ■ ,• 
all the temporary t«**th wiw |K«rM*t«*nt at tin.* up* of twenty yearn. 


slN 


Fig. 554.—Unerupted tipper central incisor. 
The tooth itself Ix'Ut and rotated- 


Fi>;. 555.—Persistent leni|Kii 

molar with uncruptcd bicuspid 


hig- 556c ITwnipted lower bicuspid. 
Faulty technic, since the radiograph aloes 
not show the urea beyond the roait*. 


Fig. 557. —Persistent Uttij-orniy low.-r 
molar. Apparatus for providing spare for 
the bicuspid. Radiograph shams the latter 
is aheent. 




. ^—Varies of the n«ii of upper 

Op ®o*j ir.rUiir. Illark nia»M> an* lilltnirs* 
aeveral |*i»jr *1 U» proximal »„ K |,., 
(wliere two aaijarent teeth are in ronlua t). 


l-ig. 559. Kxtendve raries oi tin' 
hul.v nml nail of upper central incisor. 
This hail not been «ia|erlrd 
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of the nerve :u»d removed that, excavated, and filled a very large cavity 
in time to save the tooth from breaking off. 

'l'he condition of root-fillings and pivot teeth is easily determined 

ffrS prft. .'itill .il>.i'. 

Insome cases an unerupted tooth is the cause of anxiety simply as to 



Fig JVGCL -Absorption of atveolu* 
and small nn-n <if d<-iiiid:ition at apex of 
root. Fistula urul pain. Root-filling* «-x- 
o-IIcnt. 



Fig. S6F—'Normal antrum. Fir*t 
molar lias excellent pivot tooth. Strand 
bimspitl root -iion> markisi absorption 
ami n porcelain grown wluw pivot dot-* 
not exit-nd far into thr mot canal. 


the proper regulation of the teeth to accommodate it when it comes. In 
other eases the unerupted tooth is lying in a faulty position and causing 
harm in that way. Fig. 566 (young lady of seventeen, patient of 
Dr. J. S. liashrouck) shows an unerupted wisdom tooth growing in a 



fig. 562.—Crown and bridge Work. 
Pivot pr-rforatr* tin- root of lateral incirar. 
Largi- nnn of necroei*. 


Fig. 563.—Pivot teeth. One upper 
ineiwir Im* rvtrarted. ThU radiograph 
i* defective In not extending beyond the 
iiKit*. A better one showed absorption of 
the mol nml alveolus. 


dircrtion almost at a right angle to the molar tooth in front of it, and 
causing the sudden ap|iearnnce of very severe pain, which had con¬ 
tinued without interruption for three days. The cause of the trouble 
was suspected, but the fact that the lower canine tooth on the same side 
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had not erupted made the x-ray examination Indispensable. \ plnnre 
at the jaw with the author’s dental lluoroscope showed the faulty di¬ 
rection of the wisdom tooth and the entire absence of the germ of the 
missing canine, and this was confirmed by the radiograph. 



Fij:. 564.—Pivot tooth a little dU- Flit. 565.—Excellent root-filling in first 
nlnred and root canal not filled to its upex. upper molar. 

Chronic irritation. 

In a young girl (a patient of Dr. (.’has. 0. Kimball) the left up]>er 
lateral incisor had begun to bo evened and also rotated on its axis. 
A radiograph showed this to be due to the faulty position of the uu- 
empted canine, which as it developed was driving directly against the 
root of the incisor. 

The Author's Denial Fluoroscope .—All the above conditions are 
easily seen with the author’s fluoroscope (Fig. 567), published in the 
International Dental Journal. July, 1904. This is slurped somewhat like 
a dental mirror or a laryngoscope, but instead of a reflecting has a flu- 



Fig. 500.—Impacted lower wu*dom tooth. 


oroscopie surface on both sides, so that either the side toward or away 
from the x-rav may lx* looked at. It is placed inside the mouth, and 
the room being darkened, the x-ray tulx* Is placed near the side of the 
face. The image of the teeth and roots and even of the structure of 
the jaw $ inch beyond the aj>ox of the roots shows very well. Ihe 
tulx should be of rather low vacuum, resistance 2 inches and radio¬ 
meter 4; the current much less than for a radiograph, the anticathode 
10 inches from the face, and the exposure only a very few seconds. 
For instance, the presence and position of the unerupted tooth may l>e 
determined at a glance, and this is entirely safe and may suffice for the 
whole examination or may serve as a guide to taking the radiograph 
from the must advantageous point of view. But a prolonged study of 
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,hc fluoroscopic image is sir dangerous here as elsewhere. The study of 
detail should always be from the radiograph. 

7 he Author's Magnifying Fluoroscopy (l ig. 5G8). This is a small 
irumDCt-ehaped metallic apparatus, about 4 inches long, closed at the 
large extremity bv a fluoroscent screen with its coated surface made. 
The smaller extremity lias a flaring rim. which fits closely over ono of 
the observer's eyes when in use, so as to exclude every particle of light. 


Fie. 567._Touscy’s dental fluoro«cope. Its use is extremely dunjtcruu.-, to the operator 

and has been abandoned by the author. 

There is a magnifying lens in this end, which can lie moved back and 
forth so as to focus the vision of the observer accurately upon the 
fluorescent screen, just as a jeweler’s lens does upon his work. This 
fluoroscope is held close up against any part to be examined, and en¬ 
ables one to see details which are quite undiscovorable in the ordinary 
large fluoroscope. 

It may be used with advantage in dental fluoroscopy, applied to the 
outside of the affected side of the face while the tube is at the opposite 



Fi*. 56S.— TouseyV majjnifyinK fluorowopc- The u*> of th»» has been abandoned a* loo 

datiKi-roux to the operator. 

side. I he lateral aspect of the upper jaw is accessible in this way for 
e study of the antrum, the alveolar process and alveoli, and the teeth. 
Hie latter arc seen best with the tulx* at a lower level, so as to shine 

under the ophite teeth and then through the roof of the mouth on the 
affected side. 

A single- glance at the fluoroscope will show that the vacuum should 
, _ um or l°w. \\ ith a fairly high degree of vacuum the roots of the 
iccui present hardly any contrast with the structure of the jaw. Quite 
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a fair decree of intensity is required. The operator's face is neces¬ 
sarily so near the x-my tube in making this examination that reason¬ 
able precautions must bo taken to prevent injury. The chief one will 
ije the use of the shield with a sole-leather disk, limiting the x-ray to a 
small area and arresting the soft rays, which are the ones likely to affect 
th«‘ operator’s face. The use of lead-glass spectacles is desirable to 
protect the eyes. The hand should l>e protected by gloves opaque to 
the x-ray. Even with all these precautions, the examination subjects 
the operator to too much exposure to the x-ray to render it desirable as 
a routine method. The presence of a “nasal" tooth, which might 
escape observation by ordinary radiographic methods of study of the 
teeth, will bo detected at once by this method. It is similar in the 
results yielded to the ordinary lateral radiograph of the whole face upon 
a plate placed at the affected side. 

Dental fluoroscopy is chiefly useful in detecting the presence and 
position of unerupted teeth. It. is not so useful as radiography for the 
study of structural details and is exceedingly dangerous to the operator. 

Salviiii 1 described a lens fluoroseopc resembling the author’s mag¬ 
nifying fluoroseope. 

Dental Radiography.—For most cases the picture is produced 
upon a film, plate, or sensitized paper placed inside the mouth and 
closely applied to the inner surface of the teeth and gums. The x-ray 
tube is placed at a distance of about 13 inches from the anticathode 
to the face. It is of very great advantage to have the tube surrounded 
by a localizing shield affording the operator almost complete protection, 
and shielding all parts of the patient except about the mouth The 
operator making many such pictures, and sometimes having to hold the 
film in position, would’ run a serious risk without some such shield, while 
the patient is not affected in any way by the fraction of a minutes ex¬ 
posure to a moderate radiance. One of the most important facts in regard 
to the x-ray is the cumulative nature of its effect on the tissues, and this 
has lieen productive of many serious accidents to operators and experi¬ 
menters. Considerable latitude in the degree of vacuum is permissible. 
The resistance may be all the way from 2 to 9 inches, but where the root- 
canals are to be studied we would not use the ^west degree of vacuum. 
A 12-inch induction-coil is quite satisfactory. ™ orv 

coils the exposure may be five seconds, and with weaker coib torn 
seconds. The use of a transformer or of an unfluctuating generator 
reduces the exposure to about one-fourth second. _ I he fi m or " ‘ 
these are the proper exposure is the Kastman positi\c cinema ogr. j i 
film, made by the Eastman Kodak Company of Rochester and London. 
It is many times slower than the ordinary’ kodak film, 1 1" ( xjxasi i 
the latter would be correspondingly shorter, but the picture produced is 
not so good. Eastman x-ray film, put on the market in 1912, is excellent 
and about three times as rapid as the positive cinematograph him, but 
does not give quite the same detail, and is usually a complete failure in 
midsummer heat. Slips of bromid |*ipcr require ap exposure of htty 
seconds with a 12-inch coil, and may be developed in any dimly lighted 
room. The finished picture may l>e made and pasted on a card within 
five minutes after the patient comes into the office. Ihe author made 
a radiograph by this process at a demonstration before the rust 1 i>tru 
Dental Society of New York State, December 14, 1904. 1 lie bromid 

1 Proceeding* Acad. Med. Chir. Perugia, Feb. 8, 1896. 
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iviper is excellent for everything except fine details, and for these a film 
or a print made from a film is much better. 

The films are cut into pieces, measuring about \\ by 1; inches, and 
usually two of these are wrapped together in black paper, and an out¬ 
ride wrapping of paraffin paper or the thinnest rubber-dam is applied 
just before placing the little package in the patient s mouth. The 
kodak company sell little packages containing two films of the correct 
size for a tooth picture already put up in a light-proof envelope. Two 
thin sheets of rubber, called jxdatc rubber, may have their doth covering 
stripped off ami the adhesive surfaces fastened to the front and back 
of the film-pooket and their edges pressed together all around. The 
excess is trimmed away with the scissors not too close to the paper. Fig. 
569 shows a convenient holder for dental films, by means of which they 



may be suspended in deep vessels containing the developing and fixing 
solutions and subsequently hung up to dry. 

Radiography of the Upper Teeth .—The upper teeth are not easy to 
radiograph correctly. Owing to the flatness of the roof of the mouth 
it is impossible to place the film in a plane parallel with the long axis 
of the teeth. The film is held close against the roof of the mouth, and 
the. inside of the gums and the head must lie tipped toward the x-ray 
tube (Fie. 540). If the proper angle between the surface of the film 
and the direction of the x-ray is not secured the image of the teeth shows 
them elongated (like shadows about sunset) or else foreshortened. 

The x-ray tube is placed so that its anticathode is at a distance <'t 
about 10 inches from the sensitized film, and at such a distance above the 
level of the teeth that the image of the teeth upon the film will he as 
near as possible the same length as the teeth themselves. If it were pos¬ 
sible to have the film placed in contact with the whole length of the teeth 
and their roots, it would make little difference at exactly what angle the 
tube was placed, but as the roof of the mouth slopi-s away from the roots 
of the teeth the film is not placed in contact with the roots or even exactly 
parallel with the long axis of the teeth. Some little study, therefore, 
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ITmVtV i^ wiVlTnJ fo^ , n^ > .V Tn nt ' ,>T ‘)'’ f ,h ° *'•* ° f lh,! 

to lie tin* correct angle where the film u m ’ i n roUK 1 approximation, 
an.! roof of the mo.nl, TI?o ntW ^ T '™- ,h !: ^• * ini N 

that the image would lie the \I£uniT Ien£h V Untlcr " , ^ Ml 

Holography of the Teeth Upon a Horizontal Fitm. -A very good 
pu-f un- of the teeth of he anterior two-thirds of the upper jaw and of the 
antenor part of the antrum can lie made by placing the film hori/'mtallv 
m the mouth and closing the lips and teeth upon it. For a picture of 



I 

_g§ 

H»t. 570 .—Radiography of the upper tis-th ui-on n small film hold again*! the teeth and 
llm roof of tl)i> iitixatli. Rippcfror shield. 


this character the position of the tube lias to In. decidedly higher than 
when the film is more nearly parallel with the axes of the teeth. An 
angle of 45 degrees will l>c found aliout right. The image of any par- 
ticular tooth is liest produced when the tube is directly opposite that 
tooth, so that the x-ray shines through the space between that tooth and 
the adjacent ones and makes a clear shadow of the tooth in question 
without overlapping part of the adjacent teeth. Two or three teeth are 
shown very well in such a picture, while the natural curve of the jaw 
ns-ult^ in simply a confused mass for the teeth lieyond. The apex of the 
root of any tooth is at a somewhat greater distance from the film tlum 
the crown of the tooth, and consequently its shadow is a little enlarged 
and a little loss distinct than that of the crown. The enlargement, 
however, is not sufficient to interfere with the result. The lack of dis- 
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tinctness is more noticeable when the picture is of rather po»»r quality 
an when it is al»olutcly first class. A my which will give a really 
IZl image of the tooth through the maxillary bone loses very little 
of its distinctness in consequence of a slight ui< U '- ,M in distaiieo l>etwccn 
th e object and the film. To obtain the k-st pwstblr definition the 
author always us«-s a small diaphragm in contact with the x-ray tul>e, and 
imke< certain that the small picture shall include the proper an a by the 
use „f ., cvlimler. The latter is not employed for compression or as a 
diaphragm, but simply as an indication of the direction of the rays. 


t. Radiotraphy of the upper incisor teeth upon a horizontal film. 

T\\" films, 2x 2\ inches, maybe simply wrapped in black paper and pan 
S“ l^P^ror sheet rublierand hehl horizontally in the mouth by the jwitiei 
‘ * l P^ture requires a somewhat longer exposure than a picture tak 
J'V • "!t . r C ^ tw ( he inner surface of the teeth, the difference 
i m> Vr , ut '" t ie ^‘tter picture requires ten seconds, the former shou 

■in in.hi!. 1 *; ^“"ds exposure. These are average exposures wi 

’ imn f ° n ' C01 ^ su1, i art * reduced to one-sixth and one-fourth second wil 
hem I l / rnur or . an unfluctuating current generator. The patient 
to move Vi* 0, r, f '! ,lr, ‘ ,0 ^ fastened, although he should In* cautioned nj 
ring the exposure. He nmy lx? seated in an ordinary ehai 
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Fig. 575. 


Fig. 674. 


I lg fpifi. 


Fig. 57 


KUen. 57 ' .'.77 — lUdlocrapHa mn«lr with th«* author’* horizontal lilnwarricr. They 
all .|»ow tl*. .f un. n.i t^l except Fig 674. which choWA ab«X|>tioll of the 

fir«t upper molar nxit. 
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The usefulness of this method is greatest in the upper jaw, and 
especially in cases of suspected unerupted teeth and a largecyst or ab- 


cavity which sometimes forms in the upper jaw. Taking con- 
Sderable min* to have the Him held as far back as possible m the mouth 
one mav got a very fair picture of the antrum, but the roots of the molar 
teeth arc apt to be somewhat indistinctly represented and not to be 
shown in exactly their normal relation or length. The last upper molar 
run hardlv be studied in this way at all. bigs. 572 to 577 are radio- 
eraplis made bv this method, and show different parts of the upper 
and lower jaws.' For the lower jaw the position of the tube is at a lower 
level than the face, and the chin rests in the orifice of the localizing 
cylinder, which is at an angle of about 15 degrees. 

In all dental radiography the anticathode should be at least Id inches 
from the skin to get the l>est results. The author felt at first that it was 
sometimes necessary for the operator to hold the film in position by plac¬ 
ing his forefinger inside the patient’s mouth. The finger itself was sup¬ 
posed to be protected by the fact that the ray has to shine through the 
patient’s face first, but the rest of the hand is apt to be directly exposed 
to the rav. The protective gloves, in which some such substance as 
barium or lead oxid render them opaque to the x-ray, were used, but 
the tip of the forefinger of each one, and possibly the thumb, were eut 



away. This may be done in such a way as to leave the dorsum of the 
thumb and forefinger protected by the glove while the palmar surface 
is free. A better way in cases where it is practicable is to hold one edge 
of the film-packet in a pair of forceps, and in tliat way hold it in proper 
position inside of the patient’s mouth. This will enable the operator 
to use gloves which have not had the fingers cut away, and also to have 
his hands beyond the range of the opening of the localizing shield. 
It will Ik* difficult for the operator to hold the film absolutely still for 
the necessary length of time, and this difficulty is added to in some cases 
by involuntary motions on the part of the patient. The only place where 
the author has found this method at all easy is for the lower molar and 
bicuspid teeth. It is better and safer for the patient to hold the forceps 
after gently closing the mouth. 

The Author's Hand* Injured by Dental Radiography .—The practice 
of holding the films in position proved exceedingly dangerous to the 
operator, who lias to do it many hundred times, and left the author with 
incurable keratoses of the fingers, which if a little worse might have de¬ 
veloped into epithelioma. A little instruction will enable any patient 
to hold the film himself am! so protect the operator from the danger of 
frequent exposures. 

Little film-carriers (Figs. 578 and 579) have been devised by the 
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author for holding tho film in this position by the patient simply closing 
his mouth upon them. One of these consists of a thin aluminum case 
which, when closed, is nearly water-proof and entirely light-proof. 
It takes two films about 1X11 inches in size, and without any paper 
or other wrapping. These must be put in tin* film-carrier in the dark, 
of course. There is a sort of flange soldered to this which the patient 
holds between his teeth, while the part containing the films Ls thereby 
held in position. These vary somewhat in form, according to whether 
they are for the upper or lower jaw, and as to whether they are for front 
or back teeth. To prevent anv possibility of a patient swallowing such 
an instrument a short handle is provided. This also facilitates placing 
it in proper position. Anything which enables the operator to dispense 
with holding the film in position by his bare fingers, unprotected by a 
pair of x-rav proof gloves, or which will allow him to stand entirely away 
from the patient, is extremely desirable. 

A method which has not been practised very much, but which is an 
excellent one for the upper jaw, is to take a wax impression of the upper 
jaw just as for making a plate. Put the film iu very thin wrappings 
so as to be quite flexible in the proper position ujxm this wax impres¬ 
sion and replace it in the mouth. This is perfectly retained if the 
patient closes the mouth gently. 


FT*. 67'J.—Use of the author’* vertical film-carrier. Rippcrser tthield with diik of cole 
leather in orifice as a protective screen for soft ray*. 

It is rather desirable that the films should not Ik* bent or curved. 
Distortion of the imago will bo apt to occur and this might occasion an 
error in diagnosis. 

Most intelligent adults whom the author has examined by the x-ray 

IM “ Ui: . . . 1 ... . ..- 11 
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TJM’V must In- cautioned against involuntary movements, which would 

somewhat blur the image. _ 

Condition* Shown bn the Radiograph - Hie radiograph shows all the 
conditions mentioned ns shown by the fhiomscopo nnd shows them Is tter. 
In addition it shows the condition of the bone around the root of the 
tooth: rarefaction caused by ulceration, absorption of the alveolus from 
Hi™*' disease or pyorrhea alveolaris. necrosis and sinus, fracture, 
neoplasm; also changes in the tooth itself, absorption of the root, peri¬ 
cementitis. pulp-stones; and also the condition of the antrum of High- 


Rtuiiographt/ of the Lower Teeth .—For a radiograph of the lower 
teeth the film is held inside the mouth as nearly parallel a.-* possible to the 
iong axis of the tooth and with its lower edge a* low as possible. The 
pa non t should face in such a direction that the i-rav will shine In? tween 
the teeth which are of principal interest, so that their shadows shall not 
overlap; and the head should be tipped slightly away from the x-ray 
tube, Except at the sides of the face the degree of curvature of the jaw 
prevents a single picture from showing more than three or four teeth well. 

Interpretation of Dental Radiographs .—Two methods of study arc 
available; first, examination of the film bv transmitted light; and second, 
examination of the print made from the film. 

The Film .—This presents a picture in which the densest parts, such 
as metallic fillings and crown and bridge work, are very light. An 
object almost totally oqaque to the x-ray produces an almost completely 
transparent image on the film. The part of the film which has been di¬ 
rectly exposed to the x-ray is black and almost opaque. The part which 
represents the lip is slightly loss opaque, and can almost always be seen 
in the film. The image of’the teeth is much more transparent, and ap¬ 



pears nearly white by transmitted light. The root-canal and pulp- 
chamber appear somewhat darker than the body of the tooth. 

The apical foramen may not In- noticeable in a normal adult tooth. 
It becomes clearly visible if a root-filling or any instrument passes 
^rough it (Hg. 587). It shows as a great, wide, tlaring ojHMiing in a 
child's tooth (Fig. 580) and in the germ of a t«H>th long liefore it-* nor¬ 
mal eruption (Fig. 581, and especially Fig. 614). 
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The film should, if practicable, be exposed with its sensitized surface 
toward the x-ray tu!>o. and w to be looked at by transmitted light hold 
ing it up between the eye and :m open window, or holding it over the 
smallest frame of a negative examining box. A magnifying glass or 
“reading glass" may be used with advantage in the latter case The 
film-surface being held away from the observer, the picture apt^ars in 
its proper relations. 1 his is as if the observer were inside the mouth 
and should view by light transmitted through the jaw the teeth lying 
between his eye and the x-ray tills'. The latter simile applies to" the 
radiographs made upon films held inside the mouth. A film „ r phte 
held outside the face should be exposed with its film surface toward 
the x-ray tube during the exposure, and should be examined with its film- 
surface toward the source of light and away from the observer in order 
to see objects in their true relation. This is as if the patient’s head 
were transparent and were placed between the observer ami a light. 

The last case corresponds also to the image seen in the ordinary 
box fluoroscope or in the author’s magnifying fluorosco|>e. 

The Print .—The sensitized surface of the film or plate is placed next 
to that of the papier, as is always done in making a photographic print, 
unless there is some special contra-indication. This makes the print 
correspond exactly to the film when the latter is viewed in the proper 
way, i. e., with the sensitized surface away from the observer. 

A papier should lie selected which will give good contrast, and so 
make pictures which will reproduce fairly well in a photo engraving 
if the picture is to be used in illustrating an article. At the same time, 
the surface should bo a smooth one, so that the finer details will not be 
obscured by the grain of the paper. 

“Glossy velox,” a papier made by the Eastman Kodak Company, 
has the propier surface, and has tones varying from white through 
various shades of gray to black. It gives sufficient detail, and Is easy 
to use because it requires only a few seconds’ exposure to an ordinary 
electric or gaslight. It may be developed by the metolhydrochinon 
solution that is used for the films. 

Prints made upion solio papier require many minutes’ cxpiosure to 
sunlight, as these films are much denser than those produced by ordinary 
portrait or landscape photography. These prints, however, give some¬ 
what greater detail than the velox paper. They have a brownish-red 
color and reproduce very well in a pnoto-engravmg. They are less ap>t 
to lie permanent than the velox pirints unless the toning and fixing are 
very thoroughly done. Ordinary portrait photographs, which gradually 
fade out, are examples of the lack of picrmanencc found in papers of this 
class. 

The print presents an exact reversal of the lights and shadows 
of the film. The background should be a pure white, and metallic 
fillings and crown anil bridge work jet black. The teeth are next in 
darkness, and structure of the bone is gray. The normal antrum ap¬ 
pears almost white, and so do large cysts which have been emptied of 
liquid contents. Pus in the antrum gives a dark appearance at the 
most dependent portion. An alveolar abscess is seen as a light area 
around the apex of the root. 

The print is the exact duplicate of the fluoroscopic image. The 
alveolar process and the jaw show less transparency in the film t han the 
teeth, and the details of structure are well shown in a good film. Darker 
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. I i *„r nortions in the print indicate less density 
portions in the film or lighter I 

in the bone. , , ., _ — An ah tolar abscess shows in its very 

lesions Rtt'cahd by tMT-nw- . llghter in the print) surrounding 

incipiency as a th»r ^r area 

the aix^x of the root (1 >g»* ° different elevations 1 (Hg. 58fi), enable 
Two radiographs, n*dc from ^extending in a line with axis of the 
one to locate the abscess i. . ^ sur f acc . 

tooth or toward or ana> iiv tool h or the particular root which is 

Tlx' x-ray is useful in • - discovering the cause of irritation 

affected by alveolar abset®. abo m 


le 


Fir. 682:—Abscess at apex of central 
and lateral Incirors, with fistula in roof of 
month. 




Ki^. 583. —Alveolar abscess. Stylet shows 
patency of foramen. 


K. 


v 3 

rig. 5S4-—Alveolar nkctw with ii»]*rftM-i 
root lulirm*. Normal untrum. 


in cases 


Fig. 68.',.—Incipient alveolar ohsosfi 
of lower first bicuspid and cror>i"ii of .»p x. 
Second bicuspid root Ims lnon *quurcl> 
amputated by a similar process. 

unerupted supernumerary teeth and other unsuspected ab- 

that the'film rn'iv \e?v- P ' a PP^raiio? of the root suggests the possibility 
shoulil Va* made usine , xd V<H during the exposure. Another picture 
picture Will usukllv .L« PW^utions against this. A perfectly clear 
pea ran re to the nn.t in the bhi^*’™^ 011 has ** ven thc lu,npy aP " 

perfectly fitting erown°^ oos ening of the tooth from an >»•' 
tirvly healthy condition nf ib A i" °, n, ‘ Rhein’s 1 radiographs an « n- 

‘Cknsyusld. FortMch ^ aWt0l&T *><*Ct. 

* Jmut A,u 'bsl. Assoc, jSy h 28 , '|^5 nt * enslrahlp n’ ,9l2 > I* - W - 
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Fig. 586.—Localization of alveolar abaccw (Ci«*ayu»ld). 



FIk. i> 7 —CyM about riHii of lati'rnl lueiaor. i*tyl«*t placet! in 

klriilv iHtlcney «if forumon. 


root-cnoit! to *li tnoi] 
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A q/si or abscess cavity in the bone shows as a <lark area of film, or 
a light area in the print, with a clearly define*! outline (Fig. 587). 

Xcrrositt shows as a somewhat darker area than the portion of film, 
or lighter area than the portion of the print, representing normal bone. 



Fig. 5K9.—NccrosU about root of 
lower central inci*or. Crown anti bridge 
work a bo shown. 


Fig- 5Sv— Necrosis about inferior central 
inebor. 


The necrotic area is more transparent to the x-ray, which, therefore, 
darkens the film more than elsewhere. Of course, it is lighter in the 
print. This difference is only slight, however, and the picture requires 
interpretation by one familiar with this department of radiography. 
The structure of dead bone does not appear markedly different from that 
of normal bone in the radiograph, and there is often no sharply defined 
outline to the area (Figs. 58S to 593). 



lateral in<u«or. Tin.-, tooth had been ex- below chin open for six year*, left lower 

traotnl, tk' ulwolu* CUTCtliil, it11< 1 the central incisor extracted. Sinuo curcllcd- 

tooth rcimplantcd with a porrobun crown. Cure in fourteen dav*. (My own patient 

Hie nrtvtl Vi 11 I r Ft f *, • if fi .r.o.i i. .. i kl a ti.. m|I.. .1. i a i i. . N 


A film of the upper jaw, made upon a horizontal plane (Fig. 594). 
snows markings which correspond to the nasal fossae and the antra. 

i fi" !1,, thor’s radiographs (Fig. 595) is of a ease of necrosis 

anu nsttila, in which a goltl probe enters a cavity in an upper central 
incisor, through tin* root-canal nml »L« Unn fmn. tka n.wtril. 
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wa* made because the tract had refused to heal, and with reference t.» a 
possible operation, the necessity for which was obviated. The autlu.r 
regards it as probable that the exposure to the my produced a bem-ficinl 
effect and assisted in effecting a cure. 

A case of necrosis and fistula may be shown by the x-ray to Ik» due t<> 
a ret aims I broken mot of a tooth or to a fragment of root-filling. The 



Fig. 592.—Extensive area of nerroxi* from 
neglected alveolar abxi^v. 


Fig- 5U3. — Xeero*U nbout root <if up- 

W , t a a. .at ^ a. mm * I ” I I ,4 


per centra! incisor. Tin* targe spiral 
foramina Mid the uncrupted teeth ..how 
that the patient i< a child. 


soft materials used for root-fillings show as dense bodies in a radio¬ 
graph. 

Fracture of the inferior maxilla shows upon a Film held inside the 
mouth (Fig. 590), but the picture is often difficult to make owing to 
pain. A radiograph made upon a plate held at the side of the face shows 
the fracture, but usually not very clearly. 



Fjg. .596.—Fracture of 
lower fit w, between the two 


Fig. 694.—Marking* 
due to the cortriU, not 
to nwrosis. 


Fig. 595.—Prolx" enter* Fig. .596. 

cavity in <i-ntrnl incisor, lower jaw, t«'t 
tawta through entire length bicuspid root*, 
of root, and emerges in 
nostril. 


and emerges in 


liool-fillitujs are often the subject of investigation by the x-ray. 
They show perfectly well even if of soft material. They should form a 
continuous opaque mass, occupying the pulp-cavity and the root-canal 
to the apical foramen. Imperfection may In? shown by the opacity not 
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extending to the apical foramen, or by breaks occurring along the length 
of the filling, or by the filling extending beyond the apical foramen or 
through the lateral wall of the root. 

A root-filling or dressing of cotton would not allow in n radiograph. 



Fie. 5117.—Broken drill in nxit-cmud. 


Fig. 56R.— Broken in at rumen t |M*rf uniting 
the root latemlly. 


A broken drill or broach in the root-canal shows perfectly in a radio¬ 
graph (Fig. 597). 

Metal points may lie introduced into the root-canal as far as it can 
Ik* traced. They will show in the radiograph and one can see whether 
they are in the root-canal and how much further the drill must be pressed 
to reach the apical foramen (Fig. 599). 


The x-rav has often proved of service in the author’s hands in the 
location of the lesion causing a chronic fistula when two or three regions 



Fig. 509.—Metal points used to trace the Fig. 1300.—Alveolar nh«orption due to 
root-canal«. pyorrhea. 

were under suspicion. The cause of trouble has frequently proved to be 
at a considerable distance from the orifice of the fistula. 

Cases of pyorrhea alvtolnriz, or Riggs' disease (Figs. 600 to 602) pre¬ 
sent lesions which show in the radiograph. There may be deep pockets 
along the root of the tooth from absorption of the alveolar process, anil 
in some cases the process between the roots of two teeth is seen to Is* 
almost gone. A pyorrheal pocket shows in the radiograph as a space 
alongside the tooth, opening at the free border of the gum, and with 
apparently bare bone and tooth down to the bottom. The normal con¬ 
dition is for the root of the tooth to Ik* seen closely embraced by a dis¬ 
tinct layer of tissue, called the peridental membrane, which lines the 
alveolus or tooth-socket. The alveolar process normally projects 
between the teeth to about the commencement of the crown; the portion 
surrounding the root externally and internally docs not show in a radio¬ 
graph, lK*ing obscured by the much denser substance of the tooth. 
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A pyorrhea! pocket is sometimes shown by the x-rav * \ i 
pressure upon the root of the tooth by an tmcmpto<l roSb L <luc to 
placed supernumerary tooth. The pocket, in S & a f 

Sri *"“■ " |,,,0!i,tC l " llu,t "P°" "'" A *h, un„n Ulr TSSSu 


for 


The x-ray is of service in locating the root-canal and a meal far., 

-- instance, in cases of commencing alveolar abscess when ti i 
.hill fail* to fin,I the proper rout,.. S„,h a case £ UhSriti ul-" 
«B- T «',T w ™ 1’“" and swelling and t,„,h“ S 
indicated the presence of pus : ,t. the apex of one of the root*. f „ i 
molar tootl., but nothing to show whirl, root. The <WII did „„t J.?m f 
follow either mot-canal, and the dentist. I)r. (lilletl, of eoul rlaU wi 
be positive that the canals extended in a perfectly nomud’ din t-lion! 


b 


t 


r 


Fig. 001.—Pyor- 
rheal pocket com- 
jilotcly surrounding 
the root* of a lower 
molar tooth. 


Fig. 602.—Pyorrheal 
pocket under bridge. 


Fig. 603. Radiograph which 
served as a gui«li» to the tliree- 
vion of the root-canal in a case 
of alveolar nb<ce^<. 


It is extremely undesirable to i>erforate the root laterally. He placed 
a little metal point in the root-canal as far as it had been traced. The 
radiograph showed the abscess at the apex of the anterior root, and also 
showed that the metal point was lying in exactly the right direction. 
The patient returned to the dentist with the picture in less than an hour. 
Guided by the picture, the drill was simply pressed straight ahead until 
something was felt to give way as it entered the abscess cavity. A 
couple of drops of pus welled up through the cavity in the tooth and the 
pain was at once relieved. 

The radiograph is valuable as a guide to the complete removal oj 
the pulp from each root to ,its very extremity. 

A fracture of the r*nA of a tooth shows as a transverse line, but in the 
radiographs of the upper central incisors there is normally a transverse 
marking, which must be taken into account in making the diagnosis. 

Curvature of Ihc root is well shown, and one should guard against the 
production of a false appearance of llexion or curvature, due to bending 
the film while the radiograph is being made. 

The hurcat roots of the upper molar teeth arc difficult to show elearlv 
unless they have root-fillings. The best way to accomplish the desired 
result seems to In* to hold the film up as far as possible on the inside of 
the mouth, so that the tube will not have to lx* placed much above the 
horizontal level of the mouth. A somewhat greater distance, and 
longer and stronger exposure than usual is required. To make still 
more certain two radiographs should be made with the tube at decidedly 
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different Intern! angles, but still not so far to either side as to cause the 
images of the adjacent, teeth to overlap that of the one under examina¬ 
tion. The idea of placing a small x-ray tube inside the mouth and the 
film on the outside docs not seem very practical (see p. 742 \\,. 

require a much stronger apparatus than any that can he used in this 


require 
wav. 


A better plan than this is to place the tube at the opposite side of 
the face, and at a somewhat lower level, so as to shine through the o IM . n 
mouth and produce a picture upon a film held against the outside of tic- 
gums. Such a picture may show also both antra separately. 


Fie. GOl —First upper molar root 
penetrating normal .-intrum. Pyorrheal 
pocket around Intend incisor. 


Fig. C0.>.—Empyema of the an- 
tnim. The iip|**r teeth lmd been cxtnictcd 
for supposed neuralgia. 


The objeet nearest the film is always depicted most clearly, and it 
almost completely obscures the other if the two images overlap. This 
explains the purpose accomplished by taking the picture of a buccal 
root upon a film held outside the teeth. 

r ^* 1 ° f u * K * enveloped in a localizing shield with a sole-leather disk, 
lc amieathode is 11 inches from the film, and the exposure is about 
^/^"ds, with a i>enetration of No. 5 Benoist, and an intensity of 
m°* * T°usey, or seven and a half seconds with an intensity of No. 15 

« i'* nicking a radiograph of the upper molars we are often influenced 

\ a 1 e-ur- to show the relation of their roots to the antrum, and also the 
. - * 1 "I 11 °* antrum, especially as to the presence of pus. The tube 
'"ff V a< ut a higher level than the teeth, the image is apt to he 
it . *i " *distorted, and allowance must be made for this in estimating 
• °f the different roots. The buccal root is apt to seem much 

mouth” ' lan ** rca * s * n a radiograph made with the film inside tlie 

. 1 hi'radit^niph will show whether a root [lenetratcs the antrum, as 

in lg. ti04, but in a case in which the floor of the antrum dips down 
1 vs, ! n , u - lingual and buccal roots the radiograph would seem to 
show both roots extending into the antrum. 

of the Antrum 0 * Shown Upon a Small Kim Held Inside the 
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Mouth .—A horizontal film liL-n 
*■ show ‘"“ um, h< - 


M. V 


oK;, flOO.—Normal untmm. small c*:. v 

film 1 m* 1<1 vertically in mouth. CW of of hon.. V?:':' , ormal Spirul® 

—"*■ *w ■«««»- u«t mj; 3Jr iv- 

of neuralgia. um * l asc 

f^ n V'° ry . tran ^ ar °nt as compared with the dense teeth and even the 
lc ^ dense jaw structure. A marked decree of opacity in l l ! 
means pus or polypoid or granulation tissue. It was dm- to m!, in 
Jig. COo, which IS of the patient whose large radiograph of ill the 
pneumatic sinuses is given at p. S89. All his upper ti th had been 
removed for pain, which was thought to bo of neuralgic origin. 

A large plate, showing the entire face, either 
laterally or antoroposteriorly, is a necessary 
part of the examination in most eases. It 
shows the extent to which the disease has in¬ 
volved the other pneumatic sinuses. 

Tinnitus aurium was the symptom which 
l«*d to an x-ray examination in one of Scham- 
ix-rg’s cases. The radiograph showed pvorrheal 
pockets about the roots of some of the teeth 
communicating with the antrum by a small ,„Jt»SV2££ ~ 
opening. Extraction of the affected teetli and »i»ut wcond bicunpki nn«i 
syringing the antnim cured the ear symptoms. 1 firM mol[ * r - 

The roots of the teeth do not usually extend beyond the level of the 
hard palate. The portion of the upper jaw lx*low that level is the al¬ 
veolar process and is absorbed after the teeth are lost. 

A tooth which has been injured in any way, or which has been ex¬ 
tracted or knocked out and reimp Ian ted, may present symptoms points 
mg to absorption of its root. Several such cases have been examined 
>> the author, and in each ease the radiograph has shown whether there 
has been any absorption, and, if so, to what extent (Fig. GOO). 

The radiograph will show the condition of the roots of teeth which 
form the anchorage for or are held in place by crown and bridge work 
I 1 / '.11) . 

The roots of a crowned tooth may In? examined to determine the 
degree of absorption which lias taken place. 

* Jour. Am. Med. Awoc., Junv 30, 1WX5, p. 1000. 
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MEDICAL ELECTRICITY AND RONTOEN HAYB 

Change* in the Xcrve nr Pulp of a Tooth. —A alight irritation will not 
bo recognizable by the x-rny, but if it i- severe it. will produce an area 



Kip. 609. SujtcrUir central iticL«or 
reimpUnl**! nine years apo. Cwnsideilible 
absorption ot root. 


Kip. 010 —P<iI|K!»totv. The rtdmlu* 
could h«* readily wn in lookiiiK at the film 
by tniicmiUio lipht. 


of transluccncy around the a]>ex of the root indicating an incipient al¬ 
veolar abscess. 

Pulp-stones .—These concretions show as very defined opacpic ob¬ 
jects in the pulp-cavity of th<* tooth. They sometimes, as in Fig. 
610. look like exostoses from the bony wall of the pulp-chamber. 

Cysts at the lto4)ts of Teeth Causative of Tuberculosis .—Chronic ab¬ 
scesses at the roots of teeth have been observed by J. Zilz' as an active 
starting-point for tuberculosis. 

X-ray Fitidings in Cascs of Unerupted Teeth .—The unerupted 
superior canine (Fig. 611) is usually found to be present, and generally 



6U-—Man np«l f.iriv-cix (’a- Fie. 012.—ImpcuMixl lower witduin tooth. 
Rin* ju*t erupting. Anifi«ml tooth in 
Pjwitioh. Previously uiw^ticcicil c\>t 
ubout nx»t of lateral inrUor. 


bes in a direction more nearly parallel with the median line than nor¬ 
mally, and usually on the lingual side of the other teeth. If it presses 
against the root of the lateral incisor n cyst cavity (Fig. 611) is often to 
seen there, lhe unenipted lower third molar is almost always found 
and frequently impacted ( Fig. 612). 

I he other molars and the bicuspid* if much delayed in eruption are 
: UnUitgr iut klinik dw Tubcrkuloae. Wursburc, xxn. Sov. 2; Jour. Am. M«L 

Anvoc , M tt y | ( u,|2, p. 14<H. 
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fully as apt to l>o found entirely absent as to In- present. It U a very 
serious mistake to extract a persistent temporary tooth in any of these 
locations, as was done in Fig. 613, without first using the x-ray to find 
out whether the permanent tooth is present. 

A question sometimes arises as to whether a certain tooth is a iw*r- 
sistent temporary’ molar or a permanent bicuspid. A radiograph of the 
tooth shows which it is. and it it is a persistent temporary’ tooth the pir- 




Fir. 613.—of Inwiir 

bicuspid. Persistent temporary molar ex¬ 
truded. 


PiR. Gl-t.—Pcralatcnt temporary lower 
raobr« with unerupted bicuMwl*. ImptN 
feel technic. Should extend lower. 


lure shows whether the germ of the permanent tooth is present (l'ig. 
614) or absent (Fig. 615). 

Radiographic examinations show that absorption of the root of a 
temporary tooth is not entirely' due to pressure of the oncoming per¬ 
manent tooth, but is a natural process which sometimes occurs when the 
permanent tooth is completely absent (Figs. 616 and 617). 

The most remarkable case in the author’s experience is that of a 
young man, a patient of Dr. Allan, who at the age of twenty years still 


L | 




FIr. 816.—Pf'rxi*t*n t totniMimrv k»wrr 
molnr. AIwikt of germ of permanent 
oewnd bU-mpkl. 


l iR. Gift—Pend*tent tonii>«>n»ry up- 
|ht lateral undergoing absorption, al- 
thiiuRli the permanent K<-rm is absent. 

had every one of his first teeth. A series of radiographs, including 
Fig. 618, revealed the presence of all the permanent teeth still unerupbxl. 
The smallness of the first set of tooth gave an infantile expression to the 
face, ho for looks a complete set of false teeth, upper and I**"' r. "tie 
worn. The patient was thus going around with three complete sets ol 

The radiograph will locate an uncrupted second molar and show 
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MKDICAL KLWTKICITY AND K^NTOKN IIAYS 


whether il is obstructed or is pressing ujmhi the first molar. Such an 
examination would be desirable, as suggested by Hopkins, 1 in the ease 
of a child of ten or twelve years suffering from fret fulness and loss of 
appetite, with irritateil eyes and cars, anemia, and nervousness lxir- 

tiering oil hysteria. . 

Uncrupted teeth art* often seen to he m a kind of capsule, and very 
valuable information as to their probable period of eruption may bo 
gained from the degree of development of the tooth. This is perhaps 
more important than its proximity to the surface. 



He. 617.—Persistent temporary upper 
molar undergoing absorption, although j*t- 
ituinent perm is absent. 



Fig. 6ls.—Portion of upper jaw in » 
ease with all tcmjioniry teeth |«>i>L«t(nt 
at the ape of twenty yean. 


Prolonqed Retention of Deciduous leelh or Their Roots — The 
roots of these teeth sometimes fail to be absorbed and deflect the 
oncoming permanent teeth. A radiograph will show whether the 

roots in question are undergoing absorption or not. 

* Hint 1 cites many ways in 

whieh the x-ray gives valuable 
information in orthodontia. 

Radiographic Measurement oj 
the Permanent Teeth Before Eru}>- 
tion to Provide for Early Regular 
tion of the Dental Arch if Their 
Size Necessitates it. — 1 his was 
the title of an article read by 
the author before the X. In¬ 
stitute of Stomatology, Novem¬ 
ber 9,1900. It was suggested by 
Hawlcv’s investigations in re¬ 
gard to the relation between the 
size and shape of the dental 
arch and the size of the different permanent teeth. Dr. C«ulett. 
called my attention to the advantage to be derived from an accum c 
measurement of the different permanent teeth a year or two before 
their eruption. Acting upon this idea, the author has made radio¬ 
graphs of the temporary and unerupted permanent teeth in a >ou < 
100 children. While there was every reason to believe that such pic¬ 
tures would give an idea of the relative size before eruption, it seome« 
very desirable, indeed, to make a series of measurements to find out also 
how much magnified or reduced the x-ray image of the erupted teeth was 

•Jour. Am. Mod. Assoc., June 30. p. 1989. 

•Dr. D. W. Flint, IVntnl Cosmos. Nov., 1907. 



Kip. 619.—Anplr at which the- x-ray must 
be directed In order thnt the im.ipr of a tooth 
ujron a horizontal film ahull bo about the actual 
Length. 
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as compared with measurements made at the; same time from the 
artunl teeth themselves. The teeth which had already erupted were 
measure*i bv means of a cali|>er square, graduated in hundredth* 
of an inch, and at another time, without reference to these measure¬ 
ments, others were made of the same teeth as represented in the 


It 2 






kV 


Fig. 620. 


Fig. 621. 




Fig. 622. 






. k 


Fig. 624. 


Fig. 625. 


Fig*. 620-025. — RsdlocrapKn lined in mnwiirinff the width of tin* upper or k»»Tf 
central ineUon. befon* eruption to provide for early regulation in ease th«*c teetlj nn* too 
hrou«l for the nreh. In rig. 623, where one central had rruptol and the other hn«l not, 
the rudingrapldr tm'iiKiircniciil► wen* <*<pml. In «ueh picture* ii» 624 it L* e**v to mte 
that only the width of the Central incioor or tooth to our right is correctly shown. I he 
to our left is viewed from the side. 


one 


radiographs. The lateral measurements corresponded to within fn* 
inch. For our purpose, it is fortunately not necessary to have an 
exact means of measuring the actual vertical length of the teeth. 
A reasonable degree of accuracy, howovor, can be obtained by holding 
the film and the tube at the proper angle (Fig- 619). It is very note¬ 
worthy that the radiographs show that the size of the temporary teeth 
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MKDICAL KLK* Till* ITY AND KONTCEX HAYS 

.Joe'S not furnish nnv ami rate indiration of the size of the permanent 
unerupted teeth. Some of the largest unerupted |*rmanent upper 
cent ral incisors arc found in cases in which tin- corresponding tern¬ 
ary tenth are metliutn or small, (l' igs. 020 to 025 are examples of 
this work.) The radiographs and measurements have been made 
e-ipeciallv in children of from four and a half to seven years of age, and 
in these cases attention has been directed chiefly to measurements of 
the upper and lower incisors. The author lias also taken an impression 
of both upper ami lower dental arches by having the child bite upon a 
diect of wax placed horizontally in tin* mouth. Another class of cases 
in which radiographic measurements an* valuable arc the patients of 
voungor middle age who have persistent temporary’ teet h, and in whom 
the x-ray reveals the absence of the permanent tooth or, if it is present, 
shows its size and direction. Closely akin to these are the cases in 
which the natural loss of the temporary tooth has not been followed 



Fig. 026.—Calipers measuring the radiographic image of the unerupted lower central 

inclsora 


by the eruption of the permanent tooth. In both of these classes of 
cases the relative size of the unerupted tooth, as compared with the 
adjacent permanent teeth shown in the picture, gives at a glance the 
indication for proper spacing in order to allow of its eruption, and 
measurements in hundredths of an inch or fractions of a millimeter arc 
not usually required. 

l hi- author is indebted to Hr. J. Lowe Young for making ineasurc- 
"•r-’f t l '* Kctual teeth in several of these cases, and for suggestions 
1 It I* T - t U °- n ot ‘ ns,n »nents used for such measurements. 

1 qi*> r ""v Klven t * 1 ® National Dental Society, Washington, 

l91 T;*±«:.T I>0rtod . fu / thcr u P° n this method: * 
rentiers nroiMT* mf. 0 !' 111 ? 1 teeth is not only a disfigurement, but 

saliva unlikely Th'.T' 0 *' ".“P^'ble and the proper action of the 

iir ? s r hy r lie r iu ", a ;r' 

on botl si u“ fv ' "5«1 IMMW* are lined Mow. in front, t.n.l 

h> ,l " 6cn,,s » ( »'» *»tb” (Or. Strawi. mul in.iK-rfoot 




tW f tut 


j [w ) 

I 3*u**4 2* 3 <-/ $ 


Fid. <V27.—Narrow curve fonmnl by the- temporary tooth in a case in which the permanent 
tooth were shown by the x-ray to require a broad curve. 



Hr 62 &—Curve forti"*! by th< 

narrow for pcrtnAomt teeth of that mw. 

<levelopmont of the tooth and of the maxillnty 

occasions maldcvelopmcnt in the U>nv walls nt ]*"'” ! ‘^ 1 I im 7lonit>vcl- 
thc :iccessorv pneumatic sinuses of the face, and t he * •' 0 
«amiwitnuiytmmexttmclt<^ht^ninia^*-ivd>^n<^ 
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MKDICAL ELKCTR1CITY AND RbNTCfiN RAYS 


Deviations of the septum and mouth-breathing, unrelieved by the 
removal of adenoids and tonsils, are among the results of maldevelop- 
ment of the teeth with a too narrow and too highly arched Imrd palate. 

The object of my most recent work has been to determine beforehand 
the presence and position, and especially the size of the permanent teeth, 
before the loss of the temporary’ teeth. 1 he latter may be quickly and 
easily trained to a curve of the proper radius and will then guide the per¬ 
manent teeth into pro|>er position. 

ACTUAl WIDTH OK TEMPORARY AND PERMANENT CENTRAL INCI¬ 
SORS (THE LATTER MEASURED SOME YEARS LATER) IN HUN¬ 
DREDTHS OK AN INCH. 
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Matthew S. 

6 

S 


25 

:ts 

1.52 

15 

241 

1.63 

Clara T. 

5 

10 

85 

24 

36 

1.50 

15$ 

22 

1.42 

Cecelia L. 

7 

9 


21 

33 

1.30 

• . • 

21 


Gretchen \V. 

5 

10 

73 

25 

20 

1.16 

14 

19 

1 30 

Margaret F. 

5 

10 

72 

251 

33 

1.25 

1GJ 

21 

1.28 

Florence F . 

5 

10 

03 

25 

:t4 

1.30 

14 

21 

1.50 

Shoe R. 

5 

10 

00 

23 

30 

1.57 

11 

23 

2.00 

Jeanette S. 

6 

8 

# # 

22$ 

31 

1.38 




Nora F. 

6 

6 



33 






Actual measurements of the temporary teeth bear no fixed ratio to 
actual measurements of the permanent teeth. In a series of 7 cases, 
shown in table above, the ratio varied 30 per cent; in the same cases 
untreated, the curve of the temporary’ arch, whether suitable for the 
permanent teeth or not, was reproduced in the permanent arch. A-ray 
measurements of the width of the unerupted permanent upper and 
lower central incisors at the age of five or six years correspond within 
rio inch with the actual measurements of the same teeth five years 
later, after eruption, as shown in the following table. 

PERMANENT CENTRAL INCISORS MEASURED RADIOGRAPHICALLY 
BEFORE ERUPTION AND ACTUALLY SOME YEARS LATER AFTER 
ERUPTION. (Numbers are in Hundredths of an Inch.) 


Name. 


Matthw S. 

t iara T_ 

Clara T. 
Cecelia L. 
Gretchen W. 
Florence It.. 
Stoic It . . 

.!• ttiu'i to S. . 
Jrani-tir S. 


Tooth. 

Radiograph 

utvruptrxi. 

I 

Left Upper Central 
Right Upper Central. 
Right Lower Central 
Right Upper Central 
Right Upper Central 
Right Upper Central 

Left Upper Central 

I .‘*ft Upper CnetraJ. 
Right Lower Cent ml. 

:io 

36 

22 

34 oblique 
29 

35 

36 

32 

21J 


Actually 

after 

eruption. 
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Thr author's technic is as follows: The temporary centrals arc meas¬ 
ured with a sharp i>ointcd caliper square with a screw adjustment, and 
graduated in hundredths of an inch. A wax impression of the curve of 
the temporary upper and lower arches is made. Radiographs, or x-ray 
picttires (Figs. 627 and 628), are made of the unerupted upjK-r and 
lower ecntral incisors and the width of the images of these teeth is meas¬ 
ured (Fig. 629). A curve suitable for permanent teeth of this size is 
calculated by a modification of Hawley’s and Bonwill's tables. My work 
shows the size that the permanent teeth will have and the radius of the 
curve required to accomodate them. The temporary bite Is photographed 



riK* o.j,”mnniuuuu ui ^ 

centrals. 

with the actual curve formed by the cutting edges of the incisors the 
cusps of the canines, and the buccal cusps of the bicuspids and molars, 
and upon the same photograph is drawn the correct .curve 
accommodate permanent teeth of the size determined >> >* *. • 

The orthodontist may regulate the temponiry teeth to this curv^ and 
so guide the pennanent teetli into proper position as they erupt, figure 
628 shows the same ease as Fig. 627, in which the temporary curve was 
too small for permanent teeth of the size shown by the x-ray 1 he <^ase 
was untreated, and five years later the curve formed by the enipted 
jiennanent teeth was a contracted one of the some radius as that origin 
ally formed by the temporary teeth. 

56 
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MEDICAL BLECTRIC1TT AND KONTUEN HAYS 



Take the width of ono permanent upper central incisor, double it, 
and add 0.24 inch to pet the radius of the circle formed by the six upper 
front teeth (euttinp edge of incisors and cusps of canine). Add ">4> ].er 
cent, to that, and you have the distance in a straight line from the middle 
of the anterior surface of the first permanent up|>cr molar to the space 
between the two centrals. 

After drawing the circle use the radius from A to get the distal points 
of the canines ./ and H. From C, draw lines tlrrough ./ and II to the 
tangent and so pet E and D. Use E D as radius of a circle whose center 
is at /- Starting from A in both directions measure off the length of 

E A D 


E A D 



FI*. 630.— Curve of tin* permanent dental arch calculated hv 1 ousev » nirth* 
y-ray mcjiMircinenl of the permanent upper centrals. A'. D is taken the raaiu . . 
the I arse circle. Of course, the teeth do not extend anywhere near as fur back as r 

the radius six times and so get the inserilied isosceles triangle, - 4 , !'. ( • 
Draw lines H, C and J, F. The outer cusjw of the bicuspids and molars 
lie along these two straight lines. .. , 

Stercoscoiiic Ra.Ligraphs in Dental H'orA*. — Two typos of radiograp is 
are available: one upon two successive films held inside the mouth, tun 
the other upon two successive films, or plates, held against the outr.u i 
of the face. The latter pictures, like Fig. 1*31, .4 ami B, take hi #*!• 1 
ar °a and show the topography of the teeth, upper anti lower jaws, 
and tongue in their natural perspective. The pictures may bo mate 
ujxm small films held inside the mouth when the perspective of tn« 
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root* of an individual tooth, or that of the roots of adjacent teeth, or of 
uncrupted tooth and tin* roots of the neighlxiring teeth, is de-ired. 
Tin- object in the latter case is to find out whether the unerupted tooth 
is on the buccal or the labial aspect. It is easy to misinterpret a pair 
iif these little stereoscopic pictures if they arc pasted in the wrong 
positions upon the card, so that the left eye looks through the stereo¬ 
scope at the picture which should l>e placed before the right eye. 

The small stereoscopic pictures are made in the same way sis dental 
radiographs, except that two separate exposures are made upon suc¬ 
cessive films held in exactly the same position inside the mouth, while 
the tube is moved inches laterally before taking the second picture. 

This is the proper displacement for radiographs made upon a hori¬ 
zontal film, with the anticathode about 13 inches distant from the film. 
\ displacement of 3 inches is better where an external plate is used and 
the distance is about 10 inches. Both of these yield good results, be- 



A H 


Fiu. 031, A, B — Stereoscopic nidiORniph of the upper and lower jaws. 

cause the relative position of the patient and the film or plate and the 
x-ray tube may lie exactly duplicated. They l>oth show the perspective 
of a large part of the jaw, and the position of the unerupted ns well as 
the erupted teeth. 

The smaller films, held parallel with the axis of the teeth, present 
greater difficulties in securing the same relative position of patient and 
film and x-ray tube, and are, therefore, less apt to yield satisfactory re¬ 
sults. The anticathode should be 13 inches from the film, and should 
lx* displaced 4 inches before the second picture is made. These pictures, 
if successful, show the jierspective of jwirts of an individual tooth, and, 
for example, would reveal the fact that a root-filling perforated the root 
either bin-rally or lingually. 

Fig. 632 shows the principle upon which this is based. The position 
of the tube in the first picture is marked T' and in the second picture 
T 5 . Two bodies at different distances from the film arc marked by a 
square (C) and a triangle (A) cast, the images marked (D‘) and (A 1 ) iu 
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the first picture and (□*) and (A 3 ) in the second picture. These four 
images are not all upon the same film; (□') and (A 1 ) are upon one film, 
and the other two ujwm the second film. 

A moment's study will show that motion of the tula* in one direction 
displaces the images of all bodies in the opposite direction. Objects at a 
distance from the film undergo greater displacement than those near it 
Examining the two pictures, wo should find that the image of the object 
further from the film is displaced in the opposite direction (with refer¬ 
ence to the object nearest the firm) from that in which the tube is 
shifted. The author likes this method of studying the two small pic¬ 
tures bettor than by combined vision with the stereoscope. 

Tf the stereoscope is to lie used care must lie taken to hold the film 
with its sensitized surface toward the x-ray tube. The print made from 
the film exposed with the x-ray tube farthest to the patient’s left should 
be pasted upon the card so as to be looked at with the observer’s right 
eye, and the print from the other film is looked at with the left eye 



Fin- 632.—Principle of stereoscopic nulioitraphy. 


'1 he perspective is then as if the observer’s eyes, placed in the two 
positions of the x-ray tube, looked at a transparent jaw. Objtvts 
which look farthest away are on the lingual aspect; those that look 
nearer arc on the buccal aspect. 

Determination of Perspective in a Single Radiograph of the Teeth .— 
The determination of tin* relative position of two teeth whose images 
overlap each other can usually bo made by a careful study of a single 
radiograph. The image of the tooth nearer the plate is markedly more 
distinct and clearlv defined. Fig. 633 shows this fact. The image of 
the uncrupted canine is only rendered denser by the presence of other 
twth, while the images of the latter are obscured and rendered less easy 
w ^ cre the overlapping occurs. 

W here the images of the adjacent borders of two teeth overlap in 
picture the image is more than twice as dense as that of either 
°* thc 'bin borders alone. Successive portions of dense substances ab¬ 
sorb more and more of the rays which nave aa effect upon a sensitized 
nuii After traversing a certain thickness of dense tissue the radiation 
produces no visible effect upon the film. 
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AW 'iwrapfe of the Inferior Denial AW.- KuInRiaph. of !!»• bonv 
" h "' h tlns Berw 'ravetwM in the- lower jaw U, in twi 

A liim 1JX2 inches lon K may lie held inside the mouth and 
clnselv apamst the inner surface of the jaw from the rcyion of the ™^ 
tooth backward. The uppo-margin of the film slwuld not lx- ,l„ 
crowns of the teeth, while the lower margin 
should extend well below the roots. 'I'he 
x-ray tube should be at the same side of the 
face and opposite the second molar tooth at 
a distance of 14 inches from the anticathode to 
the film. The x-ray should be of a high de¬ 
gree of penetration, No. 8 Benoist, and the 
exposure will lie twelve seconds with a 12-inch 
coil or about one-fourth seeond with an un¬ 
fluctuating converter or a transformer. The 
object is to obtain a picture showing as great 
detail as possible in the bony structure of the 
jaw, even at the expense of a certain degree of 
contrast in the radiograph. Hr. 633.—Lady thirtv-two 

Fig. 635 shows a gold plug in the inferior old - t'wruptr.i c&nitw. 
dental canal. It was placed there six years lUdl^mph taken to m "rm h* 
previously, to prevent regeneration of the P 0 -^ 1 ' 01 ? a °d direction of un¬ 
nerve after resection. It could be seen very 

well with an ordinnry^fluoroscope and the x-mv tube held at the oppo¬ 
site side of the face. It seemed to be acting as an irritant foreign 
body. 

The other method is to make a radiograph on a plate held at the 
outside of the jaw with the x-ray tube at the opposite side of the face. 


f 


Hr. 884. —Inferior dental canal in 
ram- of ncuraiRia. The teeth had been ex¬ 
tracted long before. 


Fig. 635.—Arrow points to Rold pluR 
placet in interior dental canid after reucc- 
liun of the nerve. 


The tulx* may l»e at such a level as to shine from under the opposite side 
of the jaw (Fig. 636). or it may be directly opposite and shine right 
through both sides, but so near that while the image of the affected 
side is clearly defined that of the opposite side is enlarged and vague. 
In either position the exposure should be rather long and strong, and the 
degree of penetration rather high—penetration, No. S Benoist; ex (insure 
forty seconds with a 12-inch coil, or about one second with a transformer 
or an unfluctuating converter. 

No abnormality of the bony canal is ordinarily found, hut the radio¬ 
graph often reveals an unsuspected source of trouble in the teeth or jaw. 
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Radiography of the Inferior Maxilla.—Under this heading mnv lie 

described tli«' making of n picture upon a plate held against the outside 
of the face, the tube being at the opposite side of the patient. Such a 
picture docs not give as good an image of any of the teeth as the other 
method, but it does enable us to radiograph the articulation of the jaw 
and to examine the condyle and ramus of the jaw for a fracture 

Three methods are excellent: First, a pair of stereoscopic radio¬ 
graphs. anticathode 20 inches from the plate, and vertically over the 
external auditory meatus in one picture, and over the front of the 
mouth in the companion picture. Distance 20 inches, exposure for 
each picture four minutes with 5 amperes, or two minutes with It) 


> 1 K. 636.— Kiulio(cr;»jihy of tl»i> inferior rii-ntnl nerve u|»ori a plate out.'i<!«* of the face. 
1 h«_‘ stoiw^roiMi* plntoholrirT i* hhonn. The plate in it* oiMMpie envelope* can lx* ox- 
chariKi'tl for another without any movement on the part of trie patient 

amperes, or one minute with 15 amperes and medium vacuum, or one 
or two seconds with a transformer or an unfluctuating converter. 
Further details of this method are given under the head of stereoscopic 
radiography. As applied to the face it gives good anatomic detail, for 
instance, of the various pneumatic sinuses. 

Second, the tube and the head may In* so placid that the x-ray will 
shine under the opposite side of the jaw and through the floor of the 
mouth and the affected side of the jaw, the plate l>ciiig at that side of 
the face With a little rare a picture may 1 m* obtained in which the 
details of almost the entire ramus and half of the body of the lower 
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forward upon the eminent in artieulnris. A dislocation 14 ^hown as an 
exaggeration of this normal displacement to n point beyond the emi¬ 
nent in articularis. 

The conditions revealed by the i-my in a typic case of long-standing 
ankylosis of the jaw are described by Over. 1 The angle of the chin, or 
mental process, is drawn back and the angle of the jaw downward 
These are due to imperfect development under the abnormal conditions 

The .r-Ray in the Differential Diagnosis of Facial Neuralgia - The 
x-ray has an undoubted action in relieving pain, as shown in cancer 
and rheumatism, and it is effective in many forms of neuralgia. There 





1>K. <13S. L nerupted lower molar auidug m-vi>r«‘ IWiul ncuralrin. 


are certain cases in which the nature or the position of the pathologic 
™ on ^ e, ? < ‘ crs a cun ‘ impossible except by surgical removal of the 
t .iust' of tnc trouble. 1 he x-ray will often be of service in the differential 
diagnosis of neuralgia. 

, A case illustrating this is shown in Fig. 638. The patient, a lady 
x- ’ b v years of age, was sent to me for Rontgen diagnosis by Dr. 
* ‘ ‘ °. r t ^‘* s cby. She had suffered for three years from very 
m. l l iP 811 ,”, ncar tie ! 1 ,, td‘* °f the lower jaw, all the teeth except the last 
inii ♦JJi. < ** trac V‘ fl froni , hat P ;irt of t he jaw without relief. Med- 
•i nient, phototherapy, and electrotherapy had lieen applies! by 
1 Denial CWos, Jan., 11)05, p. 15. 
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F.k 63t>.-c, Chronic tmpycnw of the antrum; the clear f , m . t„ ,he ri K ht of 6 xhotr* 
I'tlimuiil ccILj M*ra|M-«l out /or suppunttiou. 

viable molar and growing against its root. The operation for the re- 
S r " ,K ' h a ^°. th w;1 - s 8f" ous one, and followed by suppuration 
"3 ' ? QXU V' :il '"ennons. I here has been gradual improvement 

at -nt? n t Cr> i/ r ° m th ° ^ C0t f ‘, >f thc °P° r} “' < >»- C hange of elimate and 
h'.w?V« the general health promise a cure. The menopause mav 
h.i\< had Homething to do with the neuralgia. 

Another illustrative case is the one shown in Fig. 03!). The patient 


(C) Jeff Behary 2019 


222 











MEDICAL SLKCTRtClTY AND RoNTUEN HA YA 


$00 

js himself ft physician, «ml had suffered for some jrenn* from pain in the 
upper jaw. All the up|>er teeth hud been extracted, and at various 
times apirula' of bone had 1 h*cii removed from the maxilla. He con¬ 
tinued to suffer from pain, and was unable to wear a set of false teeth 
for more than an hour at a time. The x-ray examination included a 
number of radiographs from different directions. The one reproduced 
reveals the nature of the ease clearly. This radiograph was made with 
the chiefly affected side of the face lying upon the plate and with the 
tube over the opposite side. It showed an area of opacity where the 
normal transluccncy of the antrum, or maxillary sinus, should have 
been. This was due to chronic suppuration in the antrum, which 
was cured by an operation performed by Dr. Crver. 

An x-ray examination in an obstinate case of neuralgia about the 
face should exclude suppuration or polypoid growth in the antrum; 
cyst, abscess, or tumor of the maxilla; retained broken roots of teeth; 
unerupted teeth, especially third molar teeth; and the different lesions 
which may affect the root or the root-canal of a tooth or its alveolus; 
and the presence of a foreign body, such as a broken drill or a pan of a 
root-filling, piercing the root of a tooth and projecting into the alveolus. 
The interior dental nerve is liable to compression or irritation during 
its passage through its bony canal, and a good radiograph of this part 
of the jaw is often of the greatest value. 

Certain intracranial conditions would lx* sought when the clinical 
history suggested such an examination. The x-ray reveals the presence 
of tumor, or abscess, or hematoma of the brain, osseous tumor, sinusitis 
and pachymeningitis. Benedikt has especially studied the radio- 
graphic appearance of intracranial lesions. 

The jr-Ray in the Diagnosis of Disease of the Pneumatic Sinuses 
of the Face.- The fluoroscopc shows the size and shape of the different 
sinuses, and also whether they form the normal air spaces or are made 
more opaque, for instance, by pus. Such an examination, however, is 
not depended upon for two reasons: the x-ray would have to l>e very 
perfectly applied to produce a first-class fluoroscopic image and an ac¬ 
curate diagnosis of the frontal sinus, and would require so long a study 
as to be unsafe. Some ojierators, however, like Caldwell, make a 
yen* brief fluoroscopic examination to see whether everything is ad¬ 
justed for the lx‘>t jMissible radiograph. This, however, is undesirable 
unless absolutely necessary. 

Radiography of the Frontal Sinus. - The radiograph may be 
made cither from a lateral or an anteroposterior direction. 

IjiternL- The plate is to be at one side of the patient’s head and the 
x-ray tube ut the other, the normal line passing through the frontal 
sinus. 

The position of the patient’s head is partly a matter of convenience. 
The plate, for instance, may Ik* horizontal, and the patient lie with the 
side of his face resting upon it (Fig. 640). Or the author’s lateral plate* 
holder may hold the stereoscopic plate-carrier in a vertical jxisition, 
while the patient lies face upward with tlx* sale of his head close* against 
the plate-carrier. This apparatus makes it easy to make a preliminary 
fluoroscopic examination in exceptional cases, and makes it easier for 
tin* operator to protect himself from the x-ray than if the x-ray tulx* 

In*1ow tin* head and the screen held over it* 

I In- antieathodc of the tulx* .should be at u distance of 12 or 14 



Tilt X-RAY 


picture, even with a greater length of cx,>o«ure f ° r “ Rood 

rfj.l which 5 to "r,hc"^ 'nL'^a^l » '« M ** 

..— "■'• «of h : & 

I he indications to be gathered from a lateral radiograph of the 
frontal «m» relate chiefly to it, condition near the melffC where 
it i, been in profile. It, anteroposterior and its vertical measurements 
are rendered visible, and the radiograph show, whether this of the 
frontal sinu, is occupied by air or by some opaque substance like pus 


I'i« WO. Radiography of tho frontal mull-, from the side. 

In one of the authors radiographs (Fig. 041) the posterior wall of the 
lrental sinus shows irregular sharp bony points and the infundibulum 
shows very well. 

A lateral radiograph of the frontal sinus is usually so distinct as to 
show well both in the plate and in a print made from it. 

Harland and Pancoast 1 have made successful lateral radiographs 
of the frontal anti other pneumatic sinus**, by using a high degree of 
vacuum. Distance, IS inches; primary current for induction-coil. 13 to 
IS amperes; exposure, twenty-eight to thirty-three seconds. With an 
unfluctuating converter or a transformer the exposure is from one-half 
to one second. 

Anteroposterior radiographs of the frontal and maxillary sinuses and 
I'tOti MM ' 800 StaU ’ of Penn *>’ ,v,mia * Sept., 1006; Jour. Am. Med. Awuc., Oct. 6. 


(C) Jeff Behary 2019 














892 


MKDICAli ELKHUICITY AN1> RoNTOEN RAYS 


tlu* ethmoid colls wore, I l»olicve, first successfully made in Killian’s 

It is essential to use n small diaphragm or cylinder for this work. 

Conkley. of New York, has exhibited many plates of excellent antero- 
nosterior radiographs of the frontal sinus made, under his direction, I 
believe, by Caldwell and others. 1 Loeb, of St. Ix>uis, has also done 

^ThVradiojrr.iph should show the orbits, the nasal lioncs, turbinated 
1 Mines, traces of the sagittal suture in the frontal bone, and eoronoid 


t>R- Ml.- Lateral radiograph of frontal si huh showinn the infundibulum. 

suture. The size and shape of the frontal sinus can be determined, also 
the position of the septum anil of any accessory septa. 

(^•akley s* conclusions arc: First, it is possible by means of a skia¬ 
graph to determine the presence or absence of a frontal sinus which 
extends vertically alxtve the plaltella Second, a frontal sinus may 1)0 
small, parallel with the upper, inner margin of the orbit and not detected 
in ie skiaRraph. Third, in all eases of unilateral disease of the frontal 
r-mus Yeniied by operation a cloudiness has l>een ol»scrvcd in part or all 

Lorynjcological Association, 1906; British Medical Association. l‘J0ti. 
anu iint Med. Jour.. Nov. 17. 1906. 

1905, p'^taO* t,0nS ^ n * Cr * C * n ^' ar . vn R , )l°Kirnl, Rhinotogiad, and Otologic*! Society, 
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' !• nrv % ^ ocu P ,t> ' 1 b >* tHe sinus, and an indistinctness in the outline 
118 compared with tin* opposite or healthy side. 

I his is a very much more difficult radiograph to make, and even 
the most expert radiologist may expect a certain manlier of complete 
failures before acquiring the correct technic. The difficulty lies in the 
fact that the x-ray must penetrate the entire thickness of the head from 
behind forward sufficiently to act upon a photographic plate, and still 
be capable of sufficient selective absorption to show the differences in 
density at the region of the frontal sinus. 

Some plates will l>c found not to show sufficient effect from the 
x-ray, and this may be due cither to the use of too high a degree of 
vacuum (the rays passing right through the plate without chcmic effect), 
to too low a degree of vacuum (the rays all being absorbed bv the 7 or 8 
inches of tissue), or by too weak an intensity or too short an exposure. 

On the other hand, the plate may show sufficient density, but in¬ 
sufficient detail everywhere. This condition may occur with a long or 
strong exposure to a ray which has too great penetration and to which 
the denser parts of the head are almost as transparent as those less 
dense. 


In this case more than in any other contrast is desirable rather than 
the greatest detail. 

There is a tradition current at the present writing (a. d. 1014) 
that the liest quality of x-ray for frontal sinus work is produced by an 
oixmi core transformer. This is a question of importance, which the 
author is unable to decide. It means a return to the induction-coil type, 
but with an alternating or a polyphase primary current instead of a 
direct interrupted one. 

Relative Positions of the Tube, Plate, and Patient's Head .—This is of 
the greatest importance. The tube must, of course, be in the median 
line at the back of the head and the plate in front. 

Many radiographs show a good picture of the antrum ami ethmoid 
cells, but scarcely anything of the frontal sinus. This may bo due to the 
fact that the tube is in such a position that the image of the thickened 
mass of bone at the occipital protuberance is thrown directly upon that 
of the frontal sinus. Other radiographs of the accessory pneumatic 
sinuses of the face have the image of the ethmoid cells or antrum 
obscured by the shadow of the petrous portion of the temporal bone. 
The shadow of the horizontal plate of the frontal bone should not fall 
across the orbit, but just at its upper border. 

The shadow of the horizontal plate of the frontal bone should not 
fall upon that of the frontal sinus. The shadow of the petrous portion 
of the temporal bone should not fall on that of the antrum, nor that of 
the basillar process of the occipital bone on the shadow of the ethmoid 
cells. There is only one position which satisfactorily avoids all defects: 

The patient’s forehead and nose should be pressed against the plate. 
The tube should be behind the head, in the median line, and along a line 
passing from the glabella (junction of nose and forehead) backward 
through a point in the skull, which is usually to be felt as a slight de¬ 
pression li inches above the occipital protuberance. 

The proper direction has also been described (Caldwell) as along a 
line 23 degrees aliove the line joining the glabella and the external 
auditory meatus. 

The patient's forehead is pressed against the plate because this 
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pi VI'S a clearer image of the frontal sinus than if the plate were a little 
further away from the forehead, as would be the raw* with theplate paral¬ 
lel with the front of the face anti equidistant from the mouth ami fore¬ 
head. 

The x-ray, after traversing the entire thickness of the head, consists 
partly of rays travelling in straight lines from the anticathodc of the 
x-ray tube, and these, of course, would make a clear image if the plate 
were held at any reasonable distance, but there are also secondary rays 
which radiate in every direction from the various points where they 



I ir. 64 J. Radiography of the frontal sinus. The patient <e«tcd with the ehin renting 

upon the table. 

arise. The image of the frontal sinus cast by these secondary rays might 
be clear enough if the plate were directly in contact with the forehead, 
and very much blurred if the plate were at a distance. 

7 he Position of the Patient .—This is largely a matter of convenience, 
and different positions will lx; found desirable under different circum¬ 
stances: 

(1) The patient seated with the chin resting on the table, the plate 
leaning against the nose and forehead, and the tul»e behind (Fig. 642). 

(2) The patient lying face down upon the plate; the tulre over the 
back of the head (Fig. 043). 

(3) 1 he fKitient lying face up; the tube under the back of the head; 
the plate over the face. 

M) 1 he patient lying on his side upon the author’s lateral plate- 
holder, which holds the plate in front of the patient's face; the tube 
behind the head. 

'Hie seannt position (Fig. 643) is a very convenient one. as all it 
requires is that the patient shall climb upon the table and lie face 
down. It doc* not permit of a preliminary fluoroscopic examination as 
do the other*, but this is often unnecessary and undesirable. More 
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than half of the author's radiographs of the frontal sinus are made in 
this position. 

The first position (Fig. <>42) is the most pleasant one for the patient 
hut requires thnt the table shall lie at the proper height or that some¬ 
thing shall lie piled upon it. There is also more danger of the patient’s 


I'ic. 643.— Radiography of tin* frontal sinus with the patient lying facedown. A dia¬ 
phragm or cylinder should l*> used. 

moving. The last difficulty may be overcome by having a block at an 
adjustable height, which the patient holds tightly between his teeth, 
and which is clamped fast to the table or to the plate-holder, I’his 
position enables one to make a preliminary fluoroscopic examin ation if 
necessary. The author sometimes uses it in the case of intelligent 
patients. 

The third position requires a special table or canvas stretcher, so 
that the patient's head may rest upon a portion transparent t<> the 
x-ray. The x-ray tube is placed under this part of the table. Those 
who use this position include Caldwell, who makes such radiographs 
exceedingly well. This position is especially adapted to tin? preliminary 
use of the fluoroscojM* in judging the radiographic quality of the ray. 

The fluoroscopic screen is laid over the patient’s face and the current 
turned on for an instant. If the image is seen to Ik? a good one the cur- 
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n-.it U turned oft and a photographic plate substituted for the ^.-rw-n, 
ri .Mrr nt th.Mi being turned on long enough to produce 14 radiograph, 

the current »j*he most extraordinary prornuti„ n „ 

should be taken to shield the operator's 
S/ face, eves, hands, and genital organs 

/-S from the x-ray if a routine use is made 

of this method. 

The author considers this method 
altogether too hazardous to be recom¬ 
mended, as the ray that is required U 
one of great intensity and penetration, 

A _and the operator has to stand with his 

/\ whole body very near the tube while he 

- // bends over the fluoroscope. 

The fourth position requires the 
author’s special apparatus, but this is of 
the simplest construction. 

The iuthor’s Txitcrnl Platc-holdcr (Fig. 044).—This consists of a 
horizontal and a vertical board, hinged together m such a way that they! 
mav be folded up for packing away, but cannot open more than 901 
decree*. The patient lies with the side of his head resting upon the 
horizontal board and with his face close to the stereoscopic plate-holder 


Fig 


&44._Touney’s intcral I'lnte- 
holder. 


Fi*. Mo. Radiography of the frontal ninut, employing the author** lateral plato-hohh'T 

or ordinary x-ray envelope, which is held in place by the vertical l™ 4 * 1 ; 
1 he x-ray tube is behind the patient’s head (Fig. 645). If a prelinunai? 
fluoroscopic examination (Figs. 04<i and 047) is necessary, the operator 
ts as far away fro,„ the tula* as i.e ran ever get in fluoroscopic work, 
am ii re is abundant room for the use of protective screens. 

lx ‘ placed on the further side of the author* 
of i. " M* r ’ i , ,4? VI M ‘ ni, or, standing behind a protective .•“■re' " 

Uh* tluor * " il "' a,w ' n 51 completely darkened room and reganhuK 

It., fluoroscopic screen m a mirror -A. ... ..i;.... ...I. .h.. direct 
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r »vs can observe the fluorescence produced in the screen by rnys pacing 
through the patient’s head. The moment the image of the orbits Ix-romes 


Fi» 646 — Fluoroscopy of the frontal wmw preliminary to radiography with the 
author's lateral plate-holder. This |rf»itiou is exceeding' dangerous to the operator. 
(See text for precaution-* required.) 

vague the current should be turned off. It indicates that the vacuum has 
become too high or too low, and every second of exposure under these cir- 


Fijt. 047. Diagrammatic representation of fluoroscopic y^onii^tion of froutAl 
HDUr. Thu pemtinu u exceedingly dangerous to the operator. (See text forpreeuuU 
required.) 

cumstances is only blurring the image already on the plate. It may be 
that practically a sufficient exposure luis already been given, ami in 
that case the picture is regarded as finished. Additional ex|xjsure may 

57 
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K« given if required after the tube has been regulated or another has 
Ihh'd substituted for it. The portion of the anticathode should be 
exactly the same. An additional reason for recognizing the fart that 
the radiance is no longer of a character to produce one of these difficult 
pictures lies in the fact that continued exposure is using up the com¬ 
paratively few seconds’ exposure that the scalp should be subjected to. 
Kvery second ought to add to the clearness and depth of the picture. 
\ot a second of useless exposure should be given. 

Care should bo taken that the median plane of the patient’s head is 
horizontal. A little pad may lx* placed under the side of the neck. 

\s the antrum is also included in the picture, it is the author’s custom 
to have the patient hold a cork between his teeth. The landmarks 
of the upper jaw are clearer if the mouth is open. 

Vllu<ion has been made to the stereoscopic plate-holder. It is 
seldom necessary to make a stereoscopic radiograph in frontal sinus 
cas 4 ^ but it is sometimes desirable to change the plate if we suspect 
that the patient has moved, or if the tube has undergone some notable 
chance or simply if one wishes to take two separate pictures in the hope 
that a flight difference in all the conditions will result in one picture 
l H .; nc better than the other. The stereoscopic plate-holder enables one 
to remove the first plate and put another in exactly the same position 
without moving the patient or any pan of the apparatus. 

The author’s lateral plate-holder enables one to dispense with a 
stereoscopic plate-holder. In that ease it is necessary to have card¬ 
board or paraffin paper over the regular x-ray envelopes to protect the 
plates from the moisture of the breath and perspiration. 

The Distant from the Tub, to the Plate.— The selection of the distance 
is influenced by two consideratons: first, that a short distance will gno 
a better picture and in a shorter time than a long distance; and, second, 
that too close proximity to the back of the head with so long and strong 
an exposure may produce alopecia or dermatitis—18 to -1 inches wall be 
found to be the best distance. 

Caldwell* uses a distance of IS inches from anticathode to {date anu 
an exposure of twenty seconds. His article does not state what inter¬ 
rupter he uses, but it is supposed to be a Caldwell. ith a certain 
interrupter and coil, with the rheostat resistance all out, a reading ot 
10 inilliamperes shows that the penetration of the tube is about high 
enough” (Caldwell). 

The Technic of the Exposure .— The author’s rule is to use a quality 
and intensity of x-ray and a length of application which he finds gives 
the best result in making a renal calculus picture in a large patient. 
He is apt, therefore, to use a current of 15 to IS amperes with an induc- 
iu>n-coil and electrolytic interrupter and to give an exposure of one min¬ 
ute or thirty seconds. It requires the best technic to make such a 
picture with an unfluctuating converter or a transformer in one second 
or less. 1 he exposure is sometimes divided up with intervals of cool¬ 
ing, so as lo maintain the best degree of vacuum. A change in the 
< egret- of vacuum means a {x>orer picture in the same length of time or 
an menased exposure of the patient for an equally good picture. 

L™ Pictures present such difficulty that the author will n'i>eai 
SriUd «°l 1-whore detAils 118 to technic which have already been 

* Am. Quarterly of R6n»R«-n«.l.. K y. Jan.. 1907. 
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With ft 12-inch induction-coil with a Caldwell or a Wchnelt 
tcmiptor, and a rheostat in which the resistance is afforded bv differ,"'* 
strips of metal, the interrupter is regulated to give a current „f it 
amperes with the Caldwell or 15 to 22 amperes with the Wchnelt int 
rupter. and some resistance is used while the vacuum of the j--ra V tnl, 
is regulated to the proper degree. This should be such a deem- thill 
with all the rheostat resistance cut out the tulx* will back up a parallel 
spark of 5 or 0 inches. The milliamperemeter should indicate the p is 
sage of S or 10 milliamperes of secondary current through the tube 
The penetration of the ray should bo alxiut 8 Hcnoist. 

The use of an unfluctuating converter or of a transformer permits of 
a current of about 90,000 volts and about 50 milliamperes as the best 
routine factors for this work. 

The tube should have a penetration of No. 6 or S Benoirt. 

The Diaphragm —This is absolutely essential. A cylinder dia¬ 
phragm may be used or the author’s contact diaphragm (p. 761). 

The plate should be as rapid as possible. Such a plate as the Lumiere 
Sigma plate is suitable. It is approximately four times as rapid as most 
plates made in thus country. The Ilford is another fine imported plate. 
The paragon screen plate gives good results with an intensifying screen 
if care is taken to avoid overexposure. 

The Time of Exposure .—This varies from a fraction of a second to 
fifteen or sixty seconds, according to the apparatus and the quantity of 
power employed. A transformer Ls considered good which will make a 
frontal sinus picture in a second without an intensifying screen. It 
would have to be about the same as to produce an abdominal or hip- 
joint radiograph. 

It would Ik* a very serious mistake for an operator with a powerful 
apparatus to try to overcome errors in technic or relative position 
by giving long exposures. There would be danger of dermatitis or alo¬ 
pecia. 

A metal tube passed up through the infundibulum has shown very 
well in a lateral radiograph by the author; not quite so well in an antero¬ 
posterior one. 

The plate shows very much better than the print in all radiographs of 
the accessory pneumatic sinuses taken in an anteroposterior direction. 
It is to be examined in a perfectly dark room by moans of a negative 
examining box. The latter has a framework w’hich receives the plate, 
behind which Ls a sheet of opal glass lighted by a number of incandescent 
lamps. The degree of illumination is regulated by a rheostat. The 
most brilliant light does not always show the picture to the greatest 

advantage. 

In the absence of a negative examining box such a plate may be 
studied in a darkened room. The plate is held up between the observ er 
and a sheet of white paper, upon which a fairly brilliant light is thrown, 
these plates are usually not strong enough to show well if held up in 
front of an ordinary electric light. 

The plate may be treated, as suggested by Caldwell, to accentuate 
the important portion of the image. A square of sheet lead, together 
with lead numbers and lead letters sjiclling the words right and left, 
is placed over the central part of the plate after the exposure is com- 
nlete and the plate removed from the patient. A convenient plan is to 
have all these jKU'muiu-ntly mounted on a cardl*oartl SXI0 inches. 
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x-niy in’frontal sinus diagnosis as still sub judice. Radiographs made 
for him had not proved successful. 

Mosher 3 reports the successful employment oi the radiographic 
method of examination in sinus disease;. 

Ha Hand and Pancoast believed, at the time of reading their report 
at the Annual Meeting of the Medical Society of the State of Pennsyl¬ 
vania, Sept.. 1906, that a high degree of vacuum and very great electric 
power were required. They used an induction-coil with 60 amperes of 
current through the primary coil, a distance of 16 inches from the anti¬ 
cathode to the plate, and an exposure of ten to twenty seconds. This 
is a tremendously powerful current. They made their pictures with the 
tube below the level of the occiput. They used a diaphragm. 

Over's dissections of the frontal sinus 4 show a very great diversity 
in frontal sinuses which have been free from disease. Some are very 
small, while others spread all over the forehead and temples. Some 
have as many as five or six separate pockets with a numljcr of separate 
outlets. Such variations would be discoverable by anteroposterior 
radiograph. 

Figs. 648 and 649 show variations in the normal appearance in cas»* 
in which the author has made radiographic examinations of the frontal 
sinus. 

Fig. 656 shows the frontal sinus in an empty skull used for purjKises 
of demonstration. 

Transilium ination of the Frontal Sinus .—This must be done in a very 
dark room. A .1 candle-power incandescent lamp is enclosed in an 
opaque cylinder, whose ojxm end is pressed close against the under 
surface of the upper wall of the orbit. A red glow may be seen defining 
the extent of the frontal sinus. The trlnw mnr lie lessened when Hie 






the r ray 

!X)1 

horizontal p»wition or applied as closely ns possible to ♦ ».. • 

of the gums and roof of the mouth. The image di< L ,n ” Pr surface 

antrum is of normal size, whether it is filled with , thf * r rht * 

pus, polypoid, or 



Fi«. 648- Normal frontal siiu< (a) in n patient examin.fl for front ul ainuMti*; 6 and d 

ethmoid cells; c and t* f antra. 

tumor tissue, and whether any of the teeth project into it and cause 
trouble. I he details of this examination are explained in the section 
on X-ray in Dentistry. 



, 1 *' e tube may Ixt at the opposite side of the face, the mouth open, 

- 10 n *y shining through the mouth from below the level ot the «>j>- 
**** e teeth, and having to penetrate only the roof of the mouth tun 
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the unoor jaw on the affected side. The fluoroncopc or photographic 
TlH-M again,! .!«■ out-mle of th, fa.o on .in- nffooted ridr A 
‘ inD arison between the two antra may In* thus obtained. The quality 
f the niv required is alx>ut No. 0 Henoist. A much grenter degree of 
penetration floes not afford sufficient shadow to even make out the roots 
,f the teeth dearly with the fluoroecopc. \\ ith an intensity <»f Tou*y 
-i distance of 15 inches from the anticathode to the plate the expo- 
a ‘ sure for a radiograph would lie about ten seconds. 

The above degree of intensity is obtained with an 
induction-coil and a primary current of 18 amperes 
or another apparat us with equal power. Transform¬ 
ers greatly reduce the exposure. 

(3) The tulie may be at the opposite side of the 
face, in a line passing through both antra from side 
to side. The plate is against the affected side of the 
face. This |>osit ion is very easily maintained by the 
patient if he lies on the tabic with the plate under 
the affected side of the face and tlie tube over the 
opposite side. The distance should be alxmt 9 
inches, the penetration about No. 8 Benoist. the 
intensity A Tousey. and the exposure about 
fifteen seconds. The above intensity may he ob¬ 
tained from an induction-coil and a primary current 
of 18 amperes. A transformer permits of exposures 
of from one to seven seconds. 

Fig. 051 shows the antrum forming the natural 
air-space ;dx>ve the level of the hard palate and 
crossed vertically by the malar prominence. 

Fig. 052 enabled the author to make a diagnosis 
of suppuration in the antrum. The case is further 
figured on page 904. 

A radiograph made in this position does not 
give a comparative picture of the two sides. An 
important fact is that the shadow of an opaque 
substance in either antrum would lx* cast upon the 
plate, no matter whether it was on the ado next to 
the plate or not. Generally it is only one side that 
is affected and no doubt exists as to which side. 
The shadow of the opposite antrum if normal otter- 
no md difficulty, even though it is superuni><*sed 
on the image of the affected side. Hie latter i> 
clearer ami of the natural size, while the former i> 
enlarged and vague because of its distance trom the 
plate. It is to secure the last condition that tru 
tulie is placed as close as practicable to tin un¬ 
affected side of the fact*. Fig. 053 is such a radio¬ 
graph of the antrum in an empty skull. Placing the x-ray tulie some¬ 
what further Imck enables us to secure separate images of the two antra 
in a Intend radiograph. 

Cases occur in which it is necessary to make a comparative picture 
of the two antra, and then the following method is generally used: 

(4) Tin* tube is behind the patient’s head anti in the median line, 
the plate being in front. The relative position recommended for cx- 


Fi*. 550. — Crmklpy’a 
t r&nxilluininntor. 
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G.>1.—Normal antrum 
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1 **• —Kjtiftycum uf ihr luilmm «<r maxillary Mini-. 

iraru-u lur lulu. 


Ml viiiikt tivih had been px- 
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pig. 053 .—Nonniil wit rum in empty skull (fillet! with shot on one *kle). 


** ^.-Suppuration „f Mtoujn M: a. Nom»l fr.m,„| ,lnu«: ft nn.l </. normal Hh®oU 

c, *"i r « normal antrum. 
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animation of the* frontal sinus answers very well for the- anfrn. The 
frontal sinus, ethmoid rolls, and l>oth antra often show very well on the 
same plate. The antra alone air* somewhat letter shown in a radio¬ 
graph made with the chin somewhat flexed toward the chest and with 
the tube at such a level that the shadow of the occiput falls above the 
antrum. The antra show better when the tip of the nose is pressed 
right against the plate than when the forehead touches the plate. 

This position may be obtained in any of tin* ways mentioned on 
pages S94 to S97 in describing anteroposterior radiography of the frontal 
sinus. One of the best being with the author's lateral plate-holder, the 
patient lying on his side; and the other with the patient lying face down 
upon the plate. 

This picture is less difficult than the anteroposterior one of the 
frontal sinus, but at the same time is far from easy. The l»est degree 



Fix. 666.—Middle i*tlinioid mil* full of load. I.al«rnl view. 


of penetration is No. 7 Bcnoist, and the exposure should lx* thirty to 
sixty seconds, at a distance of IS inches from the antieathode to the 
plate, with an intensity of No. or \ Tousev. 

Fig. Got shows si case of long-standing suppuration in the antrum; 
the samp patient as Fig. 662. 

Radiography of the Ethmoid Cells. -The ethmoid cells lie Iwtween 
the inner walls of the two orbits and the upper parts of the nasal fossa*. 

The anterior ethmoid cells show in either an anteroposterior or a 
lalernl radiograph. The posterior ethmoid cells can 1 m* studied best in 
a lateral radiograph. Figs. 655 and 656show the position of the middle 
ethmoid cells in uii empty skull. 
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p- f r»_Midtllc ethmoid cells full of lead. Frontal rinu* and antrum in natural con- 

r,g - dition. Anteroposterior view. 


■ 



W7«— Caronic suppuration in untmm and ethmoid cells. Dadloflrnph «u'‘d* 
•>“* *1"' tube at a much lower levrl than the occiput. I'hi* w practicable only lur ,lw 
antrum, the bur of the skull obscures the frontal sinus. 
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SuT £ rtwft&&£■£?*J,~ ^" &RZ 

tion will do|»;nd upon whether the involve.nt is 'mptra7?' 

the frontal Sinus or to the antrum. The x-ray 4 I ' 11,1 to 

t ration of No. S Benoist; with an intensity of thesis huL* /* 'u 
Ik- one or two minutes atdUtnm-e „f is \ V i,t S 

of ,v 1 ousev and a primary rumen of is anipm-a the , 

hr fifteen to thirty eeeund.. An exposure of one to reven ”ond ' 
usual with a transformer. BCCOnas » 


Fiu. C&S.—I .at ml radiograph of the sphenoid rolls full of lead in an empty skull. 

Fig. Gf>7 is a radiograph of a young lady with long ehronic sii{>- 
puration in the antrum and ethmoid cells, as evidenced by llte dark 
tract on one side. 

The lateral view of the anterior or posterior ethmoid cells is not 
a difficult radiograph to make. The patient may lie with the affected 
side of his face resting upon the plate. The tube is over the other side, 
at a distance of 13 inches from the antirathodc to the plate. 1 lie pen** - 
tration should be No. 7 Benoist. An intensity «>f y* Tousey will require 
an exposure of forty-five to sixty seconds. An intensity of iV, louscy 
with a primary current of IS amperes will require an exposure of fifteen 
to thirty seconds. On** to seven seconds suffice with a transfonner. 
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Radiography of the Sphenoid Cells.—'These arc studied in a lateral 
radiograph made in the same manner as that of the ethmoid cells.. 

l'ics 658 and 659 are radiographs made of the sphenoid eells in an 
empty skull. They show the relation of these cells to the normal 
lights and shadows of the adjacent parts. They have served the author 
as anatomic charts. 

In a radiograph of an actual patient a certain dark shadow was 
seen to correspond with a natural bony shadow in the chart and not 


R|> &51*.—Anteroposterior nttiiugraph of the J-phonoltl cell* full of lcn*l lt» empo 

with the position of the air-space forming the sphenoid >inu>. Hu 
conclusion was that this sinus was not filled with pus. 

Stereoscopic Radiographs of the Pneumatic Sinuses o 
Face.—Stereoscopic radiographs of the sinuses may made l>\ ha' ,n b 
the tube U inches to one side of the median line for the first plat*. *uu 
the same distance to the other side for the second plate. , 

The anteroposterior radiographs of the frontal sinus require so " 
and strong an exposure that the double length of exposure m jum<■ 
stercodiagraphy is usually undesirable. . . . . ti>rn i 

Them is not the same objection to the stereoscopic method in .> • 
radiographs of the frontal sinus, the ethmoid cells, and the ant mm. 
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The Turbinated Bones and Septum Nasi.— The turbinate a > 
any of the anteroposterior mdiogmplutof the face. Thtir 
are shown and the extent to which they encroach ut*.,i, ' in 
^ I> vw«io.« or ol.l or recent fracture, of Tj. ££j 

Topography of the Pneumatic Sinuses of the Face so,,. 
Radiographs. The author exhibited at a meeting of the I'ln, i “1 
Utul Up-Hogicnl Section of the N Y. Ac* 

Ivr. 190, a <*"<* of rmltojtraphs of ... empty rkull i„ which one or 
other of the sinuses .va s filled with lead shot. The ni(li„ K raphs 
made in either a lateral or an anteroposterior direction and some r,f 
were stereoscopic. The value of such pictures lies in the gSide which 
they afford to the recognition of the diffcronl sinuses in rndiocrnnlw 
made from actual patients. ~ • P »» 

Some of these radiographs are reproduced in Figs. 655,056.658 and 
659. 


THE NECK 


Fluoroscopic examination of the neck is rather inconvenient, but 
would reveal the presence of foreign bodies or tumors. Fractures of 
the vertebra and pathologic changes in the larynx are much better 
studied in the radiograph. There Ls a ease on record of the image of 
the cartilages of the larynx lx*ing mistaken for a set of false teeth— 
operation, death, teeth not found in the patient's throat, but subse¬ 
quently discovered in his bed. 

Lateral Radiography of the Neck.—In radiographing the neck 
from the side the patient is sitting up, the plate is at one side of the 
neck and parallel with the median plane of the body, the chin Ls some¬ 
what elevated, so that the Ixxlv of the jaw is horizontal. The tube is 
on the opposite side, at a distance of 20 inches from the antieathode 
to the plate, and alxmt half an inch below the level of the chin. The 
resistance may be from 2 to 4 inches and the penetration from No. 6 
Bonoist, exposure one minute with 10 amperes (intensity A Tousev), 
or thirty seconds with 15 amperes (A Tousev). Transformers reduce 
the exposure to one to seven seconds. It may very well lx* found that 
the plate will show details which it will be difficult to bring out in the 
print. The picture shows the lower jaw, the tongue, the esophagus and 
pharynx, the hyoid bone, the cartilages of the larynx, the cervical 
vertebra, and sometimes the styloid process of the temporal Ixine. 
An unusual amount of ossification in the thyroid cartilage is said to have 
caused it to be mistaken for a set of false teeth in the case referred to 
above. 

An anteroposterior radiograph of the neck is made with the patient 
lying face up on the table, with the plate under the back of the neck, 
and the tulx* vertically over the cricoid cartilage. The distance is 
18 inches from the antieathode to the plate, tlie penetration about 
No. 7 Bonoist; an intensity of about i*r Tousev requires an exposure 
of from forty to seventy-five seconds, depending upon the size of the 
patient. Transformers producing J to I Tousev power reduce the 
exposure to one to seven seconds, with about 70.000 volts and 20 to 
50 tna. FJ k . 000 i$ u f » patient whose larynx had been removed for 
carcinoma: the tracheotomy tulx; is shown. 

Cervical Ribs.—The anteroposterior position Ls the correct one for 
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•tn examination for this* condition. The distinctive appearance in this 
case is the fact that such a supernumerary rih does not extend around to 
the front of the neck, but forms a short straight bone. A good radio¬ 
graph is required to differentiate a cervical rib from the transverse 
process of a vertebra. Where it is quite rudimentary, however, it is 
usually not the cause of the symptoms complained of. 

The affection is more often bilateral, arising from the seventh cervi¬ 
cal vertebra, but one supernumerary rib may lw more developed than 
the other. It may be merely rudimentary or present any form between 
this and a fully developed rib. The effects arc serious when the vessels 



and nerves pass over it. The symptoms as summarized j>.\,., 1C | V 
1. There may he a hard tumor in the neck with a ,tdn 

pulsating subclavian artery; 2. there may be hi the 

verted sensation, and hoarseness; 3, there may H . all( | a sut r. 
subclavian artery, gangrene and inlema of h» • the arm 

geation of ai.eury.un; I. there ...ay bewaatmgof themuarlcsof the arm, 

DUlocation'of the Atte.-Thh. comparatively rare, but not 
i \t.. J«mr. Med. tsrienres, Feb., lt#b. 








All 


the x-ray 

5E2S;. V ^ *" b y a lateral radiogriph 

atlas tvilh fracture of'thoralom'.ld'im,'.^ 0 ,™’^ ''H 0 '? 1 '™" of tho 

sS?£ Vraiaws: 

ss inst “ t death - *« 


more 


same class of cases. 

1*2 muc] ] however, to take two radiographs of this region 

at a right angle, first fastening a lead marker on a part of the neck where 
its image will not cover that of the bullet which is located in this wav. 
The same thing may be accomplished with the fiuoroscope. The neck 
is examined at first, from the side, and a lead marker is applied at each 
side of the neck in a direct line with the bullet, as seen in the fluoro- 
scope. Then the fiuoroscope is held behind the neck and the tube in 
front while another pair of markers are applied. The intersection of 
these two lines is readily found by the surgeon if the different marks 
are made durable by nitrate of silver. 

Localization of Foreign Bodies in the Esophagus.—These are 
very apt to be metallic, and if of considerable size, like a coin, should 
be easily located in any part of the esophagus. One glance at the 
fiuoroscope will generally reveal the presence and position of the for¬ 
eign body. This was the ease in the author’s own patient, whose 
radiograph (Fig. 661) was taken simply as a record. The nickel five- 
cent piece was removed by a coin-catcher passed down through the 
mouth without waiting for the photographic plate to be developed. A 
good deal of twisting and pulling was required in this case, as the coin 
had been in position for nine days and had begun to ulcerate through the 
wall of the esophagus. The utmost gentleness had to be used in these 
manipulations, ami it required five minutes to remove it after it was 
engaged in the coin-catcher. This instrument, it will be remembered, is 
a sort of blunt hook hinged upon a flexible handle, and is passed beyond 
the coin and then withdrawn. W hen it engages the coin, the latter is 


depressi_ 

by gentleness and bv twisting and turning. If the coin refuses to move 
the coin-catcher should be frecti from it by pushing it back and then 
turning it into a position in which it slips past the coin and out of the 
patient’s mouth. . , ... . 

The next step in such a case would 1 h* one which nught have been 
used in the beginning—extraction by forceps under fluoroscopic ob¬ 
servation. 

» CorniT, AnnaL* of Surgery, Jan., I'.*07. 

* Kelly, Ibui.. Aujtust, lyOo. 
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The position of the coin U first nsi-ertained l>y the fluornscopc and 
the esophageal forceps an- tln-n introduced. Again the fluoro»co|s- 
used and tin- coin seized by the blades of the forceps under direct 
observation. Traction is then made, and as it is exerted ii|M>n the 


'Aw 


W 








% 






'*■ ® 1 ' Itxlipil in (itoptiaKun of n child tlinv yean oltl. 

proximal part of the coin the latter has no tendency to hook into the 
esophageal wall, llctirani 1 has devised special forceps for this jiarticu- 
lar case. 

‘ Lc Rsdiuin, Sept. 13, 190.*., p. .102. 
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No harm is usually done if a coin lodged in the esophagus is pushes! 
into the stomach in the course* of efforts at extraction. 

If a coin or any other foreign body cannot be detected by the fluoro- 
scopc a radiograph should be made and developed at once. 

A coin or other foreign body which has been located in the esophagus 
bv an z-rav examination, and which has resisted efforts at extraction 
through the mouth or dislodgment into the stomach, usually requires 
esophagotomy. This is so serious an operation that the radiologist 
should guar*! against every possible source of error in making his diag¬ 
nosis of the presence of a foreign body from tin? x-ray appearance. 

A most striking case in this connection was that of a patient who 
was supposed to have swallowed a set of false teeth. The radiologist 
thought he could see them and an esophagotomy was performed. 
They were not to be found in the patient's esophagus. The patient died 
from the operation, and the false teeth were discovered under the pillow 
in his bed. The explanation given was that some part of the larynx 
was unnaturally dense, and that its shadow had been mistaken for that 
of a foreign body. The hyoid bone, especially its cornu in a lateral 
view, presents a shadow which might be mistaken for a foreign hotly, a 
misplacei 1 tooth, or a salivary calculus. 

Needles or pins are sometimes easily detected and sometimes do not 
show. A case of this kind which the present author examined was that 
of a circus performer and sword swallower, l ie was in the habit of 
swallowing needles, which were probably caught in some kind of recep¬ 
tacle out of sight in the esophagus. After the performance this recep¬ 
tacle was to be pulled up out of the man’s t hroat. On a certain occasion 
some of the needles were supposed to be missing, and a few days later 
the author made a radiograph of the thorax, which did not reveal 
them. 

Fish bones and small chicken bones would usually not show in a 
radiograph of the thorax; they might if lodged in the throat. 

Rectenwald* removed a silver quarter dollar located by the x-rav 
(radiograph by Johnston) 219 tlavs after lodgment in the esophagus. 

Hannecarv located a hard-rubber dental plate which had been al¬ 
lowed to remain in the esophagus for ten days, the medical attendant 
having !>een deceived by the fact that an esophageal sound could lx* 
passed without ol>st ruction. Esophagotomy was successfully performed. 
The foreign body had caused a peri-esophageal abscess and a necrotic 
condition of the wall of the esophagus, but no dyspnea. 

Scanned 1 * * 4 reports a case of x-ray localization of a foreign Nxly 
lodged in the esophagus for seven weeks. It was successfully re¬ 
moval. 

King* located a child’s tin-whistle lodged in the esophagus for ten 
days. Esophagotomy was successful. 

A pin hidden in one of tin* ventricles of the larynx would b© readily 
shown by a Literal radiograph, though undiscoverable by the laryngo¬ 
scope. Mackintosh and Downie have reported such cases. I he author 
knows of a case in his own family where a pin escaped detection by 
the laryngoscope aud caused cough, persisting for two years. »t was 

1 New York Med. Jour., Jan. 13. 190»3._ 

* La Revue tic Stimialolopr, May, 1905. 

* Horton Med. and Surjt. Jour., Dw. -7, 190fl. 

4 Medical Record. Oct. 27. 1907. 
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finally dislodged by a fit of coughing. '1 he x-ray, if it had been known 
at that time, would probably have discovered it. 

Other foreign lx>dies, such as pins and metal washers, have been 
located in the esophagus by means of the x-ray and successfully re¬ 
moved. 1 

Stricture of the Esophagus.—The x-ray study of this condition 
may be done by the use of a flexible bougie with a metallic olive-shaped 
extremity, or, according to a suggestion by Chandler, 3 two such olivary 
bougies may be used. One may be pushed through the stricture and 
then withdrawn until it engages behind it, the other being pushed 
down to the face of the stricture. The radiograph would show the 
position of the two olivary tips and the distance between them. An 
anteroposterior picture is made with the plate behind, and using the 
same technic as in other neck or chest radiographs, according to which 
region of the esophagus is affected. 

There is everything to be gained by fluoroscopy during the extraction 
of a foreign body from the esophagus, provided that one is exceedingly 
careful to prevent overexposure. The patient should lie face up on a 
canvas or thin wood table, with the x-ray tube underneath. The room 
is entirely darkened, and the image of the foreign body and the forceps 
or coin-catcher are observed uj>on an open fluoroscopic screen laid over 
the patient’s neck and chest. The danger to the oi>erator would be very 

great if such cases occurred frequently. . . _ . 

The ar-Ray Diagnosis of Diverticula or Stenosis of the Esopha¬ 
gus.—This is made hv means of radiographs taken after a patient has 
swallowed an emulsion of bismuth, or a paste made of potato and bis¬ 
muth, which shows perfectly black in the location at which its progress 

k \he bismuth or iron emulsion for radiography of the esophagus should 

form a thick liquid. . f 

A thick paste of mashed potato and bismuth or iron is preferable to 

the liquid for radiographic purposes. . ,. , . A _ +>1P 

The proper position is that the patient lie flat upon his back on tne 
plate, with the tube vertically over the portion of the esophagus which 

is suspected to be the scat of the lesion. . . 

Spindle-shaped Dilatation of the Esophagus.— This condition 
has been diagnosed by Sjogren* in 2 cases. One patient was loujw" 
months old, and was given three or four teaspoonfuls of an omul, 
containing S grams of bismuth subnitrate. A lateral radiograp • “ . 

the esophagus as a narrow ribbon (visible because oi adherence o p 
cles of bismuth) down to the level of the eighth dorsal vertebra. 1 
the shadow became large and dense in a spindle shape. - «» a * 
posterior radiograph showed the spindle-shaped mass, but not t i« n* 
of bismuth in the upper part of the esophagus. 1 he other P®* 1 *." V ; 
man of thirtv-seven years, was given 60 cc. of an emulsion <<>n a ^ 
25 grams of bismuth subnit rate. A lateral radiograph showed atpinait 
shaped shadow beginning at the level of the ueventh dorsal \ < ■ ‘ 

The dorsal radiograph showed everything but the uppei .. 

shadow where it was overlapped by the heart and vertebra*; 

Stenosis of the Esophagus Due to Pressure by Mediastinal 


• Bbu’k. Ami*r. Med. Jour., J«ui. 28, 1905. 

* New York Med. Jour.. Jan. 12, 1906. 

» Fort . d. Ucbeite d. Korol.. vol. x, No. 


270. Deo 24. 1006. 
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mors. Two cases of this nature were diagnosticated by Barba' fmm 
x-ray examinations.aided by the passage of a sound fill,,! with a £? 
centra ted mixture of bismuth subnitrate or provided with , . , 

Retropharyngeal Abscess.-This is « condition tt S^r 
which may lx* assisted by a lateral radiograph of the neck \ r \ ~ ?. 
defined area with its convexity forward is traced behind the trn ,f 
the esophagus and of the larynx or trachea, but without marked differ 
ence in density from the surrounding tissues. 

A Tumor of the Neck is Diagnosed in a Similar Way.—Generaliv 
speaking, the differential diagnosis between a tumor and an abscess in 
the neck by means of the x-ray is not so much a difference of density 
as in the shape and position of the tumor. 

Fig. 769, p. 1117, is a radiograph taken of a patient under treatment 
for recurrent carcinoma of the neck. The original growth was in the 
larynx, and a complete laryngectomy had been performed about a year 
before this picture was made. There was a recurrence of the cancerous 
growth in the tissues of the neck, forming 
at the time that he dime under treatment 
a mass about the size of a small apple, and 
occupying the position from which the 
larynx had been removed. The patient 
was still able to breathe through a trache¬ 
otomy tulx*, but the growth had com¬ 
pletely obstructed the esophagus. The 
results of x-ray treatment in this ease are 
deserilx'd in the chapter on “The Thera¬ 
peutic Use of the x-Kav.” The picture 
shows this growth as a portion of the tis¬ 
sue, not differing in density very much 
from the other solid tissues of the neck. 

It shows the air-space of the trachea ter¬ 
minating suddenly at the level of the 
growth. No trace of the original carti¬ 
lages of the larynx is to lx* seen. 

Radiographic Diagnosis of Laryngeal 
Lesions.—It Is very important to have a 
radiograph of the normal larynx taken with one’s own apparatus and 
technic as a means of comparison. A chart showing the location of the 
different cartilages and other parts of this section of the neck is given 
in Fig. 662. The radiograph itself should be a lateral one. with a small 
plate held as closely as possible to the side of the neck, and with the 
anticathode at a considerable distance, say 15 inches, from the plate. 
The best results will be obtained with a rather low degree of vacuum and 
with a more than ordinary degree of intensity. Penetration No. 3 or 
No. 4 Benoist. 

The late Dr. Kassabian 2 reported radiographs showing tumors of the 
trachea and vocal cords. 

THE CHEST 

Fluoroscopy is of greater value iu examination of the chest than 
almost anywhere else. The relatively slight density of the lungs 

1 Riforma Mslif#, Dec. 23. 1903. 

» New VurL Mwl. Journ , Feb. 23, 1907, p. 379. 
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Fig. 662.—Diagram of appear- 
since of the Larynx in a lateral radio¬ 
graph. //. Itoriy of hyoid bone; 
CC, corn<ia of hyoid bone: t‘, epi¬ 
glottis; T, upper cornua of thyroid 
cartilage; X, prominence of larynx; 
Tr, trachea; V, ventricle of larynx 
(after Urasberg). 
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neously like the prongs of a pitchfork. At the center of the screen is a 
lead pencil which, when the screen is moved, makes a tracing on a sheet 
of paper which is held in a fixed position. The patient's chest is lie- 
tween the x-ray tube and the paper over which the screen and pencil 
move. When the image of the upper part of the heart appears to lie 
at the center of the screen it means that the tube and the upper liordor 
of the heart and the lead peneil are all at the same level. A mark made 
there is actually at the level of the upper border of the heart. In the same 
way the aetual level of the lower border may Ik* marked on the paper and 
by carrying the screen and its pencil along the visible border of the 








Fip, 004.—OrthodioCT:ij>h. This involve* a dusrroiu wepoaurv of the operator and patient. 

image an outline is drawn which is of the natural size. This is true in 
spite of the fact that the heart is at a considerable distance from the 
screen, and that consequently its visible image at any stage is enlarged 
in proportion to its distance from the plate. The tracing consists, then, 
of a numlier of points representing the true position of portions which 
they represent on the border of the heart. A convincing demonstration 
of this is to place a key rather close to the paper and another of the 
Kune size much further away ami quite close to the x-ray tube. The 
fluoroscopic image of the first is of about the true size, while that of the 
second is greatly nuiguihed, yet, ou parsing the pencil urouin 
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Hr. 606 .—OrthrHliagraph with two wnriw. 

co\or the entire organ to he depicted, and permitting the group of colls 
to remain vertical all the time. The plate lies flat upon a table, the 
- r, tG radiographed on top of that, and the tube is suspended 
just high enough not to let the end of the cellular screen touch the flesh. 
As not more than a square inch of the plate receives the rays at one time, 
° * uration ol the exposure would have to he as many times longer than 
normal as there are square inches in the picture desired. This does not 
mean that the patient is exposed to the x-rav an abnormal length of 
time. Each square inch of the required ana of the patient receives a 
normal exposure. Naturally, one would make the picture much more 
tiian the dimensions required to show the actual sue of the organ or 
°r« ign wxly under examination. The image of any very small object. 
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of the two images, both tracings are found to be of the same size, and 
that is the true size of the keys. The orthodiagraph does not u-uulk 
provide the means for making a radiograph showing the true size of the 
heart j the result obtained w only a |>oncil tracing of the orthodiajjraphir 
image. The apparatus may l>o arranged so that the tube is under 
table on which the patient lies with the paper and screen above him. 
The present author made early experiments looking toward the discovery 
of a method of orthodiagraphic radiography, notably by the use of a 
cellular screen, the principle being that the x-ray is allowed to escape 
only through a group of nine parallel t in cells, each \ inch in diameter 
and 5 inches long. The tube is enveloped in a localizing shield in the 
orifice of which the group of cells is fixed. The whole is suspended by a 
coni long enough to permit of motion in every direction far enough to 
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Uke^» needle, is more blurred by thin method than by ordinary radiog- 

A variation in the orthodiagraph hu.s been suggested bv (iroedr l« 
It consists in placing the paper and the crayon behind the x-ray t, h 
1 h»s enables one to place the fluorescent screen directly ^ 

the patient. There is only a small metal pointer which ,11 W ,u h 
surface of the screen and docs not interfere at ill with n ' OVr r f he 
image. The crayon is in a Hne “JTSStSS 

One form of orthodiagraph 3 has two screens (Fig. 665), one for the 
orthodiagraphic tracing, with a small diaphragm in front of the x-ray 
tube, and another for a general view with the diaphragm removed * 

Ihis may be used to make an ort hodiagraphic radiograph bv firvt 
makmg a tracing of the heart and the general landmark? of he chSt 
without the small diaphragm Then applying the latter and putting a 
photographic plate m place of screen No. 5 (Fig 665) earn th! ;\ 
over the same pencil lines again. g ' * ^ the P° mter 

Orthodiagraphy is very far from being indispensable. Vn online 
radiograph, made with the tube at the proper distance from the olatr. 
™,,„, with the thickness of the par. ; cxarninTwmrive',We 
from which a corn** estimate of the size of the object may I," 2 

££2 

praetl!Sy\.^tdo hC 0rU,od “«^ cith « r or radiographing. 

Radiography of the chest may be performed with the ohiect of 
securing good detail of the bony structures or good detail of the luri^ 
tor the bones, the tube should be of rather low vacuum teUancS 
than 2 inches and radiometer about No. 1 Benoist). exposure fnrtv 
seconds with 18 amperes, tliis l>eing the strength of the primary current 

Tm ll A transformer, with a 

of Zmt ’ Z l 00 kilovolts and 30 ma., producing an intensity 

fetaukvrf ITS’ TtX } m T an ;*MX>sure of five to eight seconds. An 

an ex,?>Vire of fivo°n,?! 1 18 requirrd aud wiU necessitate 

results unon i nh t ut f? - / ,lese different exposures give equivalent 
the oLte ?nd r P V h ; , f UP U( ‘ paCl tho ] Vi,it * nt ^ on his back upon 
)W Sh?rt!r h * at a ?“ t “ ce of 19 inches from anticathode to 
K'wWpU* exposures under the same conditions will produce pic- 

lile deran in ' r Ut r ot quitc 50 substantial appearing. For 

may lx> he t fPr^f.thesame method as above, and the result 

lf !u C p r" irc Ls taken in so Short a time that the 
cx,i"ure the ihost lx> niotionkas during the entire 

fJKscTeenTlv K 9“ "S* rapi<1 » >ictur ^ of the chest an intensi- 
l‘n>t int ‘ - * U ? h /' ex Posure may be reduced to a snapshot. 
in which the ° f t lC ? hcst has bct ‘ n attempted in the sense 

^ with a i“r d jwe ££gg 

, MOM" «h« 1 Woch., 1906. 

Hontfcrn Congress, May. 1905. exhibited by Polyphoa Co. 
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the fluoroscopc. Such u vacuum will take a little longer to produce 
it picture, but the result will be both better contrast and better detail 
than with a higher vacuum. 

Aneurysm of the aorta shows very well in a radiograph and so do 
deposits in the mediastinal glands and foreign bodies in the esophagus 
and lungs. By allowing the patient to swallow an emulsion of bis¬ 
muth or iron, which is very opaque to the x-ray, we may demonstrate 
the presence of a diverticulum or a stricture of the esophagus. 

The dorsal vertebra* are best studied in a radiograph made with the 
tube 5 inches to one side of the median line, so that the shadow of 
the sternum will fall to one side of that of the spine—plate behind, tube 
in front of patient. 

The Diaphragm.—Diaphragmatic paralysis is readily detects by 
means of the x-ray. 1 

Commencing pulmonary tuberculosis is indicated by diminution of 
translucency at one apex and lowering of the corresponding half of the 

diaphragm. : 

The convexity of the diaphragm in its average position on the right 
side is 16$ centimeters below* the horizontal cpistemal line, and ISA 
centimeters below this line on the left side. The amplitude of move¬ 
ment is the same on both sides, and is about IS millimeters. The 
relation between the amplitude of excursion and the functional angle of 
the ribs varies in different normal individuals, according to the respira¬ 
tory tvpe. The conditions in the amplitude of excursion on either side 
may have a pathologic significance. 3 Reduction in the functional 
angle is suggestive of tuberculosis. 

The Costal Angle.—C.uilleminot 4 and Bouchard and (luillcminot 5 
have made an especial study of this angle in its relation to pulmonary* 
diseases. It is described as the angle between a line drawn from the 
center of the sternum to the upper border of a rib during inspiration, 
and another similar line drawn during expiration. These two lines are 
traced by means of the orthodiascope or in two radiographs. This 
angle varies directly as the amplitude of the oscillation of the diaphragm. 
It Is very much diminished in pleurisy and in tuberculosis. 

The Cardiac Area.—The cardiac area is reduced in persons with a 
tendency to consumption, and also in persons with pulmonary tubercu¬ 
losis. It is larger than normal in eases which have recovered from 
tuberculosis.® 

Topography of the Thoracic Organs in Radiographs. (The 
Tube at the Level of the Sixth Dorsal Vertebra.)—1. Anteroposterior 
Radiograph \rith the Plate Behind (Fig. 666).—The spine shows quite 
clearly in the upper part of thorax and neck, the spaces between the 
bodies of the vertebra? being very strongly marked. It shows as a darker 
shadow with parallel borders in the pari of the picture where it is cov¬ 
ered bv the heart, but sometimes the separate bodies of the vertebra? 
may not show distinctly. The spinous processes of some of the vertebra? 
in this region may show as small rounded spots. 

The trarhea shows as a clearly defined band of t ranslucency, extending 

* Claude, Congress of Tuberculosis, Pnri*. ISOS. 

Heeler?, Cornm-c* of Tuberculoma. l’r»ri«. 1898. 

*t»uilI«*minot, <\ R. de I’AraA ties Seieuct-., 141, 281, July 24, 1905. 

Ije Radium, Sept. 15, 1905 

*< R. Acad. «Jcs Sciences, exxviii, 1429, June 12, 1S99. 

•Guilletninol, C. R. de 1’Arad. de* Science*. I4U. 812, March 25, 1905. 
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nZm) Km ” f ,h ° VCrtcbn ' *° ,h0 lovcl ,,f k ’ bifurcation («xth dor™l 

The' bronchi and their branches, inside and outside of the Inner 
cannot ordinarily be scon in the radiograph. tho lun «' 

»Jutrium' s ^L OW ‘ U “ tinCtIy ’ aml lioos th,ir or *iculation with tho 

The sternum is not usually distinctly visible in the clorst.1 M ,i; , 
only its manubrium can ordinarily 1)0 trac-,1 ’ n “ l " ,Rra >’ h ’ 

I ho riba show very well, and even those overshadowed bv the heart 
can be traced m the plate. 1 tu .m 

The lungs show a certain mottling, which is apparently the shadow of 
Wood-vessels and not of air-passages. It » important to diatbSiSi 
this ir°m the abnormal appearance due to tubercular deposits 5 

The cardiovascular mass (Fig. (m, from Kiederi) shows a' shadow 
which is bounded as follows: Beginning close to the border of the spine 
the edge of the shadow of the superior vena cava passes down almost 
parallel with the border of the spine and merges into the shadow of the 
right auricle. The convexity of the latter extends the width of the 


-trr4 •fyfarAi 
fhbw+rt r* 


\ 'VyiS/far/rfr 
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I- iff. 666. - Diagram of radiographic 
appearance of the thoracic organs with the 
tube in front un<l the plate behind (R idler). 


I rife- 


I' ifi. 667.—Cardiov.a-eul.tr topography 
with the i-ray tube behind and the plate 
in front (Rieder). 


spinal shadow to tho right, and then curves in again to merge into the 
right ventricle at the intersection of the diaphragm and the spinal 

a 0 * - r 1 the . card,ac °”tline is lost in the shadow of the spine. 

- the left of the spine the shadow* of the ventricles is at first continu¬ 
ous with that of the diaphragm covering the liver and stomach, but 
a or diverges from it. The apex of the heart is free from anv other 
shadow, and is about twice the width of the shadow of the spinal column 
trom the left border of the latter. It is not quite at the lowest level 
«>t the cardiac shadow. From this point the border of the shadow 
p.tsja*s upward and inward, showing a slight concavity where the left 
'eninelc merges into the left auricle, and having a convexity over the 
pulmonary artery*, which is at a considerable higher level than the 
convexity of the right auricle. Then* is quite a distinct angle be- 
° f thc ,P u ! monsir >‘ artery, passing upward and inward, 
wartl 1 ° f lhe :lorta * whlch Passes upward with a slight convexity out- 

2. Cardiovascular Topography in an Anlcrojtosterior Radiograph with 
1 Fortach. a. d. (irb. der Rocntgcrut., 1902 , voi. vi, p. J|& 
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the Plate in Front.—-The spine looks larger and lew distinct, the clavicle 
smnller and more distinct. 1 ho heart area u, ij , t | 0 8Innl1 ' or ,, >( u 

distinct. In .hi. pic.arc (Fig. 667, from IUc,“?) IhcC^of ?he vZ 
cava begins at the junction of the shadows of the right elnvid f ,? 
ngM hj.r.I. rof the spine. an.1 ft™,, a slight convc ", g y ^ 0 ^ 0 ^ 
but before it reaches the cardiac area it is covered bv the «nm<d v ?. ’ 

The border of the right ventricle becomes 

forms a convexity which terminates at the junction of the di,.^L 
and the spme. It should not extend more than half the width ofX 
spmal Shadow beyond the right border of the latter. From the left 
border of the spine the shadow of the left ventricle and the anex of 
hoar, extend outward. 1, umy appear in direct contact with^Oic^lia 
phragm. but very often a stop of lung is seen to intervene in this vent™] 
position, especially if the x-ray tube is at quite a hi-di level KeV,;. .v. 
back. The left ventricle and ,he lef, auricle and .be piLonan a , 
form three distinct convexities, extending upward and inward to a point 
near the spinal shadow where the border of the descending aorta is seen 
close to the spinal shadow', and extending down from the clavicle to the 
heart area; it is only slightly convex. 

(Weinberg’s Atlas der Radiographie der Brust Organe E M Kneel 
\ lenna, 1901. gives an excellent guide to the topography in antero¬ 
posterior radiographs of the chest.) 

A convexity in the second left intercostal space extending outward 
from the median shadow in an anteroposterior radiograph is not usually 
due to an aneurysm. It is commonly due to the aorta being placed ‘a 
little farther to the left than usual. 

A diffuse swelling of the aorta is sometimes seen in old person* 
especially in a radiograph taken with the tube behind and to the left, 
it indicates atheroma, not usually aneurvsm. 

Radiography in Other Than the Sagiital Plane.—The first invest iga- 
ions of the thoracic organs by means of ar-rav examination, made in a 
number of different directions, were by v. Criegu* and by Holzknecht. 3 

■ueder* has done more than anyone else to make the oblique and 
lateral methods of examination practicable. 

The tube is usually placed at the level of the sixth dorsal vertebra, 

jim generally at a distance of not more than 50 or 60 centimeters from 
tiic plate. 

,Topography of the Heart and Great Vessels in Oblique Radiographs 
J ., c - wrn f- Hiese pictures are made with the tube at the level of the 
i‘ °r > ' a v ertebra, and either in front or behind at an angle of -45 

' ^rr f/ 1 o! ni 'r i “T* 11 ." 1 ^ nc ’ t * H ‘ plate being diametrically opposite. 

‘ 1 " ‘ u f Behind and to Either Side .-—The two oblique pictures 
C tn , )oh , 1I ! tl s bow the spine somewhat curved, its concave 
I \ sn “ >otn an< ( formed by the bodies of the vertebra*; its convex 
•md r MIl, ‘ vr ' n and formed by their transverse and spinous process#'.* 

iar‘o 1 I by . the angles of the ribs. The shallow of the spine is 

~L aml «omewhat vague. 

< clavicles show at a different angle upon the two sides. 


5 Vorhimti H d K* <jrb penst., vo|. vi. p. 118. 

• SSr&f- h. on « r ‘^*- [-»n. Medizin. Karlsbad. 1899. 

I'.rkranktu> K , n drr l**' a ? d Dic Rwntgeoologiocbe Dia^noitik .for 

4 t'oruoli n t I nuti.-micowoi.lo Hanibtirp, Lucan Cl rate and Sillen. 1901 
1 “ “• °« b * Rocntgrnst.. vof vi, 1902, p. 1 H. 
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The two scapulae present quite a different appearance. The one on 
the same side as the plate presents its customary appearance, while the 
other one is seen in profile, and seems like a cylindric bone not more 
than an inch in diameter, extending downward from the shoulder-joint 
(n) The Cardiovascular Shadow When the Tube is Behind and to the 
(Fig. 668).—Its right border may be traced from below, where 
it is formed by the right auricle. It is separated from the spinal shadow 
by a translucent area, and as it passes up parallel with the border of 
the spine it is formed by the ascending aorta. The arch of the aorta 
casts quite a broad shadow, which ends abruptly in the transluccncv 
of the lung substance at the level of the clavicles. The left border passes 



l ig. 66S.— CnrdkiviiNrulur topo^ru- 


Fig. 669.—Plato in front and to the 


phy: Pluto In front and to the right; x-ray right; x-rav tube behind and to the left; 
tube behind and to the left; angle of 15 angle a little leas than 45 degrees with the 
degreen with tl»e median plane. median plane. 

down and to the left, and is formed by the arch of the aorta, the de¬ 
scending aorta, the pulmonary artery, and the left ventricle. It merges 
into the shadow of the diaphragm at the apex of the heart. The entire 
cardiovascular shadow looks like that of a tenpin used in bowling- 
alleys. 

The esophagus passes down through this transparent, space between 
the heart and the spine, ami may sometimes be made out in the radio¬ 
graph as a dark strip. Its course is rendered more visible by the intro¬ 
duction of a metallic sound. This oblique radiographic position is 
favorable for the detection of foreign bodies, strictures, or diverticula 
of the esophagus. Diseases of the esophagus are considered on p. 914. 

(b) Topography of the Cardiovascular Mass in a Radiograph with the 
7 ubc Behind and to the Right. —There is the same clear spare between 
the heart and the spine, but somewhat narrower, and this is almost 
in the median line, as indicated by the cpistemal notch. The shadow 
of the esophagus may be visible. 

(c) Topography in Radiographs of the Chest with the Tulte in Front 
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and to Either Side. — The cardiovascular mass casts a shadow which is 
enlarged and indistinct. It is covered by numerous shadows of the 
pulmonary blood-vessels. The spinal column shows particularly well 

in such a picture. 

Oblique radiographs are especially valuable in the diagnosis of 
aneurysm, lesions of the esophagus, and tumors of the mediastinum. 

Lateral Radiography of the Chest.—This is only practicable in 
thin and slender patients, and only with the tube on the right side. 
The pictures arc vague, weak, and do not even give a good image of 
the ribs. The reason for this is that there is a great thickness of 
tissue to be traversed, and consequently great absorption of the x-ray 
and great dispersion or development of secondary rays. 

Normal Radiographic Appearance of the Heart and Great 
Vessels. —Arcarisi 1 has studied this subject in healthy persons of 
various ages and of both sexes. He finds that the shadow of the whole 
cardiovascular mass presents in all cases an indented anil vertical right 
border which docs not pulsate. This outline is produced partly hv the 
vena cava. The left margin pulsates, passes from the pulsating apex 
obliquely upward and inward almost to the border of the sternum, and 
then from about the level of the second intercostal space curves out¬ 
ward to form a pulsating semicircle. The latter is formed by the 
shadows of two vessels which overlap; the left portion of the arch of the 
aorta and the pulmonaiy arteiy. These two pulsating portions of the 
cardiovascular shadow arc often seen separately in old persons and 
others in whom the entire mass is somewhat elongated. The shadow 
increases in width as well as in length as the person becomes older. It 
is quite short in children (Fig. 661, p. 912), where the abdomen is so 
much more developed than the chest. 

Alterations of the Cardiovascular Area in Disease.—An in¬ 
crease of intra-abdominal pressure shortens the shadow of the cardio¬ 
vascular bundle. Pleural effusions or adhesions variously displace or 
deform it. Cardioptosis (Rummo’s disease) causes elongation and 
displacement downward, with slight increase in width at the base and 
with two separate pulsating areas at the left side instead of a continu¬ 
ous one. The appearance in this disease is very different, according to 
whether the patient is lyin^r down or standing up. 

Enlargement or reduction in the size of the heart shows in the 
radiograph. 

Pericardial effusion shows as an increase in the cardiac area, with 
probable diminution in the visible pulsation. Such a radiographic 
diagnosis was reported by Janewav, 5 in which 51 ounces of fluid were 
removed by tapping. 

A Rontgen ray diagnosis of compression of the superior vena cava 
by an aortic dilatation was made by Dopter* in the case of a man with 
cyanosis, edema of the skin of the chest, pallor, cold extremities, tachy¬ 
cardia, but no cardiac murmurs. 

The Aorta.—This normally shows, especially with the tube in front, 
a shadowy fluoroscopic image, starting from the heart and rounded at the 
jnp, where it reaches the level of the top of the sternum. It forms a 
broad even baud, which is very dark and which pulsates with the heart. 

* R'-furma Medien, Aug. 19, 1903, al>#tmotod Xew York Medical Journal 
•New York Medical Journal. May 11. 1907. 

Revue <le Medicine, Sept., 1900' 
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Holzknecht has made numerous observations upon dead and livine 
normal and diseased persons, which confirm the uhove statements. 

Aneurysm of the Aorta. —This condition is evidenced by an un¬ 
natural extension of the normal shadow of the upper part of the cardio¬ 
vascular mass. The shadow pulsates and varies in position, according 
to the part of the aorta which is affected. Huetjcr, 5 from a studv of 
101 cases, gives the following classification : (1) Aneurysm of the ascend¬ 
ing aorta gives a shadow which extends more to the right than to the 
left of the sternum. It lies above the heart, and is nearer the anterior 
than the posterior thoracic wall. (2) Aneurysm of the arch of the aort.* 
produces a shadow- which extends a little’ further to the left of the 
sternum and to various levels toward the neck. It lies nearer the 
anterior than the posterior wall of the thorax. (3) Aneurysm of the 
descending thoracic aorta casts a shadow to the left of the sternum 
and is in relation with the posterior wall of the thorax. 

The cases which have been referred to the author have often pre¬ 
sented the x-ray appearance of an abnormal opaque mass in the upper 
median part of the chest, suggestive either of a mediastinal tumor, 
tubercular or malignant, or of an aneurysm. In one case the patient 
was a large young man of apparently splendid physique. The rational 
symptoms ami physical signs were suggestive either of tuberculosis or 
aneurysm, and the radiograph was regarded as probably, but not cer¬ 
tainly, indicating aneurysm. The patient, died a few weeks later from 
a single sudden hemorrhage, which was regarded as positively arising 
from the rupture of an aneurysm. 

Many radiographs of tubercular cases show an area of opacity in the 
upper part of the chest continuous with the cardiac shadow and ex¬ 
tending to one side of the spinal shadow. One patient had all the symp¬ 
toms of pulmonary tuberculosis except hemoptysis and died a few 
months later of exhaustion. The condition of the rest of the lung 
will aid one in deciding whether such a shadow is cast by consolidated 
pulmonary tissue or by an aneurysm. 

Aneurysm of the Innominate Artery. —Kassabian 3 reported a radio¬ 
graph showing an aneurysm of the innominate artery. Ihe diagnosis 
was confirmed by a post-mortem examination. 

The various posit ions of thoracic aneurysm, as revealed by the x-ray, 
have been classified by Baetjer 1 * * 4 as follows: 

(1) Aneurysm of the ascending portion of the aorta usually casts a 
shadow more to the right than to the left of the sternum al>oye the hear!, 
and by localization would be found to be nearer the anterior than the 

posterior wall of the thorax. , , 

(2) Aneurysm of the transverse arch casts a shadow slightly to the 
left of the sternum, and this shadow extends well tip into the neck, and 
bv localization would lie found nearer the anterior wall. 

(3) Aneurysm of the descending arch of the aorta casts a shadow 
to the left of the median line, and by localization is found rather nearer 
the posterior than the anterior wall. 

In a case reported by Walsham* the symptoms were apparent \ 

i Wien. Klin. Woch., March 8. 1W>f> 

s null. Johns Hopkins ll«n. t Jan.. 1906._ 

*N'«w York Med. Jour., Feu. 23. 11107. n. 379. 

4 Johns Hopkina Hospital Bulletin, 1900. 

4 1 .Vnw .1 I'M lit 
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thereof mediastinal tumor, but the x-rny enabled one to make the cor¬ 
rect diagnosis of aneurysm. Radiogninhs taken at different times 
showed marked variations in size which could not occur in a solid 

growth. 

(iuillominot 1 has even attempted to radiograph the aorta at differ¬ 
ent phases of the cardiac cvcle. 

Transposition of the Heart.—This condition, suspected from the 
physical signs, is verified by the radiograph. We mav also bo enabled to 
say whether it is a congenital malformation, as in a case of the author* 
or due to displacement by pleurisy and the like 

Estimation of the Size of the Heart.-(l) This may be done by 
means ot the orthodiagraph (Moritz), and a tracing made bv the pencil 
while the operator carncs the central ray around the outline of the heart 

(2) Another method is by the author’s simple home-made apparatus 
p. 918. 

(3) The orthodiagraph may be used to accomplish the same result of 
orthophotographv (Leppcr-Inmielmann) bv having a small diaphragm 
m front of the x-ray tube and carried with it. This diaphragm mav be 
in the shape of a slit, adjustable so as to be perpendicular to'the border 
of the heart at each pan to which it is carried. 1 

'ihe author’s simple method and Lepper-Immelmann’s method both 
accomplish the same result of making a photographic record of the 
cardiac area on a sensitized plate instead of a pencil tracing made bv the 
operator, as in ordinary orthodiagraphy. The plate, in any case, should 
l>e in contact with the patient, and the latter should not move or turn 
during the exposure. 

The Lepper-Iinmclmann method has the advantage over the author’s 
that it enables the ojierator to guide the beam of x-ray by direct ob¬ 
servation of a fluorescent screen placed behind the photographic plate, 
instead of guessing at the area that ought to be covered bv the moving 
ray of light. * 


Ihe way in which the photographic record of the boundary of the 
heart is produced is explained in the paragraph on the author’s ortho- 
radiograph. 

(1.) Simple radiography or fluoroscopy mav be employed to measure 
SIZC /®\ ! he t hc »rt- Fluoroscopy, with the tube at a distance of 2 
. * r ' ( * inches) from the screen which is placed directly in contact 
;v tn the prticnt, gives an approximation to the actual size which is 
f lo^e enough for every practical purpose. The room should be dark- 
„l | ,°, r a / e ' v mi nutcs before the examination is made. The screen 
I',"?. ; fastened m position and have a sheet of lead glass over it 

tor tr- *! C °l x ‘[j i . lor - rracing-paper covers the glass, and the opera- 

packer’s marking ,h * haM With ° hcavy graphite crayon <» 

m ” d<! “* “ 9h ° rter <,iS, ”‘‘ C ” n<l <1U ° 

;i ilh ,hc tul>c 80 inches <2 meters) i«v, is ren- 
** »">• modem transformers. ' 

Th, 1 smsn r ^° t 'fT n,S UP0 " R6 " ,een Measurements. 
exaiiunnUorT ’ ,Vely ’ not *° ■nterfem with this method of 


‘C. 

* 


(iilu-i trt n 177 ' Julv 17 > is». 

'■ 1 ,,rl *»• d C.i-biet.. d. Roentgen, vol. x. No. 4. 


P 24W, Nov. 1M». 1006. 







THE t-rav 


027 


Position of the Patirtif \vu .. 

mjuinvl. as in making irpeatod cxnm^LK CX *? tne88 » 

recumbent position is best, "nations the same patient, the 

This position is restful to the nnt.vm* n .u ♦ 
dunng the process of mensuration * Oth° “ c ? mp< ‘ ,lod to hold still 
Moritz 1 arc that the respiratory movemPn^l f ,vanta K ea noted by 
heart acts more regularly the dim.hr. eDt aro . morc ample and the 

not being displaced by the traetiin of"h^S ofTheT P 05 * 00 ' 
the intestines; the abdominal wall is relaxed ^ f th Uvcr or b - v 
The size of the heart shadow is always smaller in 
tion, it also descends in front of the diaphragm m l u pnght P<>»i- 
by taction of the diaphragm upon the Xic\Am agged (iowu 
Sometimes the position is not inmortAn «« t n 
with the tube at a distance of SO inched is only m S ° ® uon «[°Py, 
patient in an erect position. ‘ practlca blc with the 

r n?e e for^™ er “^ f \ ?***■ ** 

&r v of ,bc * - - andCrir^u 1 ; esj 

pJStefeXtntrflu^fopy* PatiCnt ’ 3 bMk Wh ™ «• ’’Ori.on.a, 

Ruder s Method for Ortho radiography of the Heart 2 Th** *■ i* 
fare up on Moritz's horizontal oraLLVlkTn^ 
underneath. A tracing of the outline o? the he.rt’.eU l , ubc v .' x ' m ' 

“ U| /°" a sheot of paper hel.l in a horizontal^osition overX 

I • cut » chest, then, without changing the position of the patient or 
l h R P i‘ PCr ’i» Photograplue film (Lumiere “Sigma” or a film made by 
the Berlin Aniline Co.) between two intensifying scr^n' L shnneil 

U&'SSJ? 1 "? I 1 '’' 1 ,hc tracing |Kipcr - The nis diaphragm over 
t e z-ra\ tube is cut down to an aperture of only 6 or 7 milbmctfrs and 

the current ,s again turned on and the orthodiagraph* "SSi^’Ah 

Tk thkbuncUeoft r ""“T"' ‘heoutlineof the heart and diaphragm. 
photogranCfil ° f t -rays, always kept perpendicular to the plane of the 
Em it , b ,w carr, ?‘ arOU '" 1 * hK ou »i“<- of the heart and dia- 
ofX^^riLTfcfa continuous senes of pictures of small portions 

i.na b c m»„ he Kr T 1 "" ,U ‘ *° P™ ducc “ permanent 

thhtv Ef i a "'. c «P°' ure required for the final tracings is 
film or twenty , >C an, 'eathode at a distance of 24 inches from the 
' hL h ™ ?. tl ‘hstance of 16 inches. The patient should 

\ lonr^r t me * 1 *.' mc th ? t the * racing is being made, 

crnnhi r.V.',,. ; ? r m K UUw - will I* required if a photo- 

of a r, m intensifying screens. Only 
homovemvneim P tf:f ? x '! oscd «»». «* that there is no danger 
breath t,3T ,’v 1 “Tr'Wc for the pntient to hold his 
defin h/St the n o K ,her e^ e ' ""“S 0 “ >«* clearly 

patien' b '"tfmnm f . '“T 1< '“ , 1 . is P,the middle of the 

graphic film ,n<hcatC thC med,an llnu in thc on the photo- 

mo narv L 57 n P hati l c Glands—The condition of the pul- 

° v mphuuc glands may be studied by the x-ray, the best mm™ 

I I . ^1. I_ £ #•!* •> a_ 


' Ilctitsch. Arch. f. Klin. Med, 82. 1, IftO-S 

Altu. 1 . 1‘hya. AloU. uifi Al» * ~ * 
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being obtained with the fluoroscope ami with a very small diaphragm 
Scarcely more than a square inch of the wall of the cheat nearest the tube 
is exposed to the x-ray. and the area visible in the fluoroscope is not 
more than 2 inches in diameter. Such a diaphragm may consist of a 
couple of large sheets of lead, mounted in a frame which can be slid up 
and down very much like a window. The arrangement for making 
the aperture larger or smaller may be as simple or as complicated as the 
manufacturer desires. The author’s contact diaphragm (in contact 
with the x-ray tube) gives a larger field with equal definition. 

An arrangement which affords excellent protection for operator 
and patient besides enabling one to shift the tube readily to any height 
and change the size of the diaphragm at will is described by Albers 
Schonberg. 1 The tube is enclosed in a lead box of ample size fastened 
on a pedestal, which is counterbalanced so that it can move frcclv 
from one height to another, and will remain in any position in which it 
is placed. The diaphragm is a rotating lead disk with a number of 
holes of different sizes. 


The arrangement employed by the author and shown in Fig. 503 is 
fully described on p. 761. It has the advantage of being adapted to 
general radiography and radiotherapy, since the impervious tube box 
can be placed above or below the operating table and inclined at any 
angle. It is a modification of Ripperger’s and Brickner’s stands. 

According to the post-mortem studies of Piery and Jacques, 3 a cal¬ 
careous condition of the glands indicates an old and safely healed tuber¬ 
culosis. Sclerotic spots make the condition of a healed pulmonary 
tuberculosis seem only probable, while cheesy degeneration indicates an 
active process. 

A case radiographed bv the author showed lungs filled with opaque 
patches, indicating sclerosis of various groups of lymphatic glands. 

1 he case was that of a man about forty years old, with considerable 
emaciation and loss of strength, hut without pulmonary sympto ms . A 
physical examination by one of our best diagnosticians led to the 
report that the lungs presented the signs of old pleuritic adhesions with 
probable tuberculosis. Another equally well-known physical exam- 
mer was perfectly positive that the patient did not have tuberculosis. 

1 he x-ray findings caused the author to recommend a partial relaxation 
from business sufficient to provide for a certain amount of out-of-door 
exercise. This has been followed by very great improvement. 

. '/ucarcoux bronchial glands sometimes show more clearly on deep 
inspiration than during expiration. 

. [ pulmonary/ glands contrast quite sharply with the surround- 

ing lung tissue. 

Abscess of the Lungs.—This is shown by the x-ray, no matter in 
^nat part it may be located. An abscess presents an area of opacity 
as compared with the translucency of the aerated tissue of the lung, 
nc outlines are clearly defined, and generally are more or less regularly 

circular in shape. * 

,. condition from which abscess of the lung might require to he 
l « rontiated is in pvopmuimothornx. The x-ray findings in the latter 

v!m' iirC 1 1 * a of lung at the upper part of the chest with 

O much greater than the normal density, an area of almost total 


• Fortuh. a. i| Gob. «!. ltocntgcn., vol. 

* Revue ile Med., 100*1. Xo. 6 . 
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Opacitv at the lower part of the chest, and a larger or smaller area of un¬ 
natural transluoenev l>ctween these two. In the ease of an abater of 
“ho lung, on the other hand, the opaque area is usually surrounded 
bv an area of approximately normal translucencv. 

’ Differential Diagnosis of Fln.ral Thickening and Effusion anil Pul- 
nwnJa Absc *-*'*.—Pleural thickening show* a less umtorm y dense 
shadow tlian effusion. It is qu.tc l>o.ss.l,le to d.npiose a snu.ll loeulatcd 

effusion or empyema by.. of the x-ray, which would require many 

exploratorv punctures to locate. 

' \n absccss-eavitv when emptied sometimes becomes still more evi¬ 
dent with its thickened walls and unnatural central trans ucency. 

Empvema, whether loculate<l or not, presents a dense shadow, which 
enables one to distinguish it from resolving pncumonui with its less 

llOU V^ca^report^bv Tallev* showed what appeared in the fluoroscopic 
and skiagraphic images to be an empty abscess in the upper part, and a 
filled cavitv in the lower part of the right side of the chest. 1 he autopsy 
showed that the inference was correct in regard to the empty cavity 
above, but that the supposed filled abscess-cavity below was in reality 
a bronchiectasis in which the bronchial tubes were filled with secretion. 

An interesting case is reported by Anders and Pfabler.* m which 
the development of a pulmonary abscess was observed radiographically. 
The first radiograph was made three days after the abscess had attained 
its maximum size. It was made with the patient lying supine, with the 
plate underneath, and after inspiration. It showed an incomplete 
consolidation of the right lower lobe, with an abscess-cavity about - 
inches in diameter extending from the upper border of the fifth rib. 
posteriorly, to the middle of the second intercostal space in the mi<l- 
scapular line. Four subsequent radiographs showed the gradual disap¬ 
pearance of consolidation, the reduction ol the abscess to a cavity j 1[ u u 
in diameter, and an elevation of the diaphragm to. the level ol the eig • •• 
rib. The latter was a natural process assisting in obliterating the a >- 

scess-cavity. . .... ,• u 

Kieder reports cases of abscess of the lungs in which the radiograpxi 
showed a cavity, in the bottom of which fluid could be seen, which pro¬ 
duced waves when the patient was shaken. He thinks it important 
in the sequelae following pneumonia to make an x-ray examination, as 
abscess of the lung sceins to be commoner than has previously been sup¬ 
posed. 

/ntrnthorncic Tumors .—Tumors of the lung, usually metastatic, 
show sharply defined dark areas, surrounded by the transparent put" 
mo nary tissue. Enlarged bronchial glands must lx* of a quite consul 1 i- 
able size in order to produce a shadow. Their shadows art* sharp \ 
limited, and if they are produced by peribronchial glands will appear 
arranged in chains. . , 

Mediastinal tumors can l>e confused with aneurysms only when 
their borders are sharp and regularly curved. If the outlines ar«* 
irregular and vague, aneurysms can be excluded.* 

iJour. Am. Med. Amoc., Sept. 8, 190ft. 

s Nrw York Med. Jour.. Au*. 4, 1906. p. 237. , 

•Burduch and Mann. Kortxeh. (»eb. <L Roentgen., vol. x. No. 1, July, 11KK>. 

SO 
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.V-RAY diagnosis of early pulmonary tuberculosis 
Fluoroscopy.— Five important phenomena indicate thi- condition 
(Walsham and Orton): (1) Diminished range of motion of the diaphragm 
on the affected side (Francis Williams). # . . 

(2) One or both apices fail to light up in the fluoroscopic image on 

deep inspiration. , . , 

(3) The diseased part of the lung casts a tlark shadow. 

(4) The heart is usually smaller and placed more vertically in the 

(5) Any alteration in the shape of the chest and position of the ribs 
may bo better determined by the x-ray than by other methods. 

The first sign is, perhaps, due to pleuritic adhesions and is very fre¬ 
quently‘absent in recent cases. It is important if present, but its ab¬ 
sence does not exclude tuberculosis. 

The second sign is of very great diagnostic value. The affected apex 
may even become darker during deep inspiration. 

The third sign is of great value. 

The fourth sign is the subject of some doubt. Bouchard and H.v.t- 
bazar have found the hour, smaller than normal m the first and second 
swan* of tuberculosis and believe that this acts as apnshs^smg cause. 
Thcv find that the heart generally becomes enlarged in the thud stape of 

pulmonary Uilteixulosis by armnpeusatory hyper, roph^dueothe 

Increased resistance in the pulmonary circulation. It is inter**, ung t 
note in thus connection that the heart has been reported to l>e larger t nan 
normal in cases of healed tuberculosis. 

Oilurllumosm Resigns of Early Tvia-real Oslo .— 'I'hc condition of he 
brom hill plands may be studied 4h the fluoroecope and ts espeetall; 
e »sv to detennine with a very small diaphragm. 

' ‘The Costal Angle and the Functional Angle.—The iiiea-surcment 
the coital angle is important. Measurement of the costal an- - 
made by noting the obliquity of one of tl.e ribs 

tion or expiration. The functional angle is the difference between in 

^°Rad[o^raphy*.—-^‘radiograph will show .the 
of parts of the lung, the difference m the size ot the heart, . 
changes in the position of the ribs alluded to abo\e. , . j 

The usual position is lying down, with the plate under• th> backhand 

the tube over the. chest and in the median line. * ° ^ u- Mcrunte 

ordinarily be used, but it may be required for an extremch act .. 

radiograph, especially of the apices of the lungs. _ 

Radiographic. Findings in Tuberculosis of the Apex of < ' • ‘ 

These have been made the subject of study bv a great main <> >'' _ 

Adam, in connection with Albers Sch&nberg. 1 has made use o " . 

pression diaphragm, examining 70 cases, and boheves that tins 
gives better results than any other. (It requires a certain 'It uni • i 
tion to obtain the image of the apex of the lung free irom the 
shadows.) - ., . 

It seems to be impossible to get the shadow of the. apex ot 
lung entirely free from the shadow’s of the bones, but ft position m " • 

the plate is Ix-hind the neck with the tube in front in the median ■ 
gives an image which is crossed by the shadows of the first anti sot oh 1 * 
* Foitseh «1. Gelt. Rocntuvn . vol. x. X«»- It. October. 190ft. 
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rihf but the opacity of the apex of the lung show* through the shadows 
of these ribs as well as through the intercostal space. The method i-' to 
hive the patient lie on his back upon a wcdge-sha|>od cushion, whose 
uppor surface makes an angle of about 21 degree* with the horizontal 
line The upper extremity of the cushion terminates at the level of 
the shoulders and the head ran t>e bent backward oyer it The plate is 
nl‘icod t»ehind the nape of the neck. A compression cylinder, with a 
13-cm. diaphragm, is so placed that the rays pass in an oblique direc¬ 
tion from in front upward and backward, covering an area extending 
from the lower part of the larynx to the junction of the manubrium 
and the body of the sternum. Sometimes the second, third, and part 
of the fourth intercostal space can be shown in such a picture. A 
moderately low degree of vacuum is used, and the Lumiere Sigma plates 
arc recommended, with an exposure of ten to fifteen seconds. The 
patient should hold his breath during the exposure, which is preferably 
at the moment of deepest inspiration. 

The normal lung shows shadow lines upon the plate which are 
nearly at right angles with the shadows of the ribs, and which are due 
to the bronchi and their accompanying blood-vessels. If these shadows 
are not clearly visible in a good picture it is an indication of trouble. 
Such plates are apt to be unsuccessful with patients who have short fat 
necks, and also in cases of kyphosis or scoliosis. 

One of their characteristic plates showed a cloudy shadowing of the 
whole second right intercostal space, with dark ;uid bright spaces. 
The third and fourth intercostal spaces in the same case were flecked 
with cloudv areas. The bony shadows of the ribs and clavicle were 
altogether deeper than on the left side and somewhat spotted. On 
the left side there were circumscribed spots in the second intercostal 

space. # 

More or less diffuse areas of cloudiness were found in all cases w here 
the physical examination gave evidence of distinct dullness. Cir¬ 
cumscribed spot tings were found in cases where the physical examina¬ 
tion revealed only catarrhal symptoms, but not in all of these.. 

Another case showed decided spotting in the second and third inter¬ 
costal spaces, though with very little interference .with the.general trans¬ 
mission of the x-ray through both apices. This, combined with (he 
physical signs, indicated a catarrhal infiltration on the left side, while on 
the right side catarrhal rales were heard without any indication on the 
plate. , 

Still a third characteristic plate showed two very dense and sharp l\ 
defined shadows, about twice the size of a pinhead. 'Ihc contrast be¬ 
tween the right and left second intercostal spaces was sharply marked. 
In the third, fourth, and part of the fifth intercostal space there Mas a 
difference in the general brightness of the two sides, hut here, "here 
so much thickness of lung tissue has to be penetrated, the judgment 
as to whether the appearance is pathologic or not is much more difficult 
than at the apex. The general effect upon the fluoroscopic screen "as 
that the left apex was smaller and more dense. 

The plate showed a spotted cloudiness in the second left intercostal 
space, an evidence of some thickening, which, however, was not ex¬ 
tensive enough to make n difference in the percussion note. Inc imo 
small sharp shadows were supposed to indicate calcification ui a caseous 
focus. 
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. • . . * • nlsitc showed diffuse spotting of M»o 

The fourth rharai t< * j spaces, which was also visible upon 

second, third, and four! i • ^ thirxl rib. The upper liorder of th<- 

the shadows of the 'lavnde and ^ of J.U, W! * on i, of 

clavicle did “^^^d held ids breath durbp the expire. \N i.h 
v:Uue when the pat ^ cloudv, while thickening was visible 

the fiuoroscope th P ^PP * This plate showed that the mfiltra- 

in the lower pa owerthan the percussion note would have indicat.nl. 

gSKSE density is visible even through 

,he The following ronclusoM arc drown from the 70 xnsos which Alban 

&h M^w'oatS' : j^ U1 not' , p^ any Bintgonographic evidence, 
but thickening of the lung tissue can be discovered by the x-ray la-fore 
it is .-Nte^ivc enough to produce a change in the percussion note. 
J* 1 ,u- on r-mv examination is desirable lor cases in which the 

dii-a^e'has progressed' for some time in the form oi chronic infiltrative 
nmeesscs of both apices without catarrhal symptoms. 

P ^hSriv^ States that the x-ray demonstrates the fact that pulmonary 
. . . nroercas to the formation of small cavities before 

ordinary "skill in jlCrrussion and auscultation will detect it, and also 
that an x-rav examination at the time of the earliest hemoptysis or 
fever will often show much more extensive lesions than are mdica . 
the physical signs. The author’s own cases corroborate ilu> st.ue 

me Bonney’s book on pulmonary tuberculosis contains excellent radio¬ 
graphs illustrating different stages of tuberculosis tn K prcll losis* 

I’fahler’s excellent radiographs ol eas^ of i.uhno arj t J ■ 

clearly outlined and denser than anv other part °*?*^ l "p* lwonary 
Radiographic and /• luoroscopic I indinys ” - 

Tuberculosis .—Consolidation is evidenced by a .lark Jjjdo ■ 

Cavities are seen as very transparent. c.reuinHrnbeI area., >u 
rounded by a zone of opacity represwtmg their thicUned w a • 

Pleuritic adhesions are evidenced by diminished jnowaner n ^ ftl]v 
diaphragm. Pleuritic thickening is shown by a slight- Jh. j hv 
without distinct l>orders. and pleuritic effusion or empy cma 

a deep, clearly defined shadow. ___ . im i a 

Pneumothorax shows a large area of unnatural tran.p. 
small area of unnaturally opaque lung. . . t ] lC 

Pyopneumothorax is similar in radiographic appearanc . j ent 

addition of a clearly defined area of dense shadow at the mos . j-1 
part, and this may sh<*w wave-motion when the patient i> -- 1J ‘ ', ' ... 

Calcified foci in the lung tissue or in the bronchial glam 
very opaque sjmts. 

»Fortcchritte d. Geb. d. Roentgen . vd. x, Xo. 3, p. 1S3. 

* Jour. Am. Mr>tl t June 16. 1900. 

•Arch. Phynol Tbcmpy, Sept.. UKW. 
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The normal outline of the pulmonary vessels may Is* obscured. 

There may l>e unnatural chains of opacity through the lung indicat¬ 
ing deposits in the bronchial glands or in the walls of the bronchi. 

All these changes art! much more readily appreciable when the plate 
is examined by transmitted light in a negative examining box than they 
are in a print made from the plate. 

Radiotjrnj>h iV Appearances in Healed Pulmonary Tubtmdoxis .—Von 
Jakseh 1 has radiographed ft surh eases. One showed a pathologic 
shadow in the upper part of the right lung and the left apex was not 
perfect. There was also a shadow on the right side, close to the spinal 
column, extending down to the diaphragm. 

In another case the radiograph showed that more or less of the left 
lung took no active part in respiration. 

Another case showed extensive calcification in the upper lobe of the 
right lung. 

Another case showed evidence of the consolidation of both apices. 

Another case showed calcification in the upper lobe of the left lung 
very clearlv. 

All these cases had all the regular symptoms of pulmonary tulier- 
culosis, including the presence of tubercle bacilli, and had all recovered 
from the disease without the use of tuberculin, aided only by suitable 
diet, etc. At the time of the x-ray examinations they seemed perfectly 
well and the sputum contained no tubercle bacilli. 

RADIOGRAPHY OF THE THORAX IN PNEUMONIA 

This will enable us to recognize areas of consolidation even in the 
central portions of the lung, which arc difficult to determine by ordinary 
means of physical diagnosis. It is valuable, both at an early stage if the 
diagnosis of pneumonia is in doubt, and also at a later stage to determine 
whether complete resolution has taken place. The therapeutic value 
of the x-ray in the treatment of delayed resolution after pneumonia ap¬ 
pears to be verv well established. . 

Radiograph’s and fluoroscopic examinations show that consolidation 
begins at the middle of the affected lobe and extends to its periphery. 
Consolidation shows as increased density, and is rccognixable by means 
of the x-ray before it can Im* diagnosed by the physical signs or bv the 

sputum. .., 

This examination shows the presence of central pneu rnonta, consouaa- 
tion which never reaches the surface, ami which is difficult or impossible 

to diagnose without the x-ray. . . , 

Rieder* reports in full the histories of 20 cases of pneumonia, fol¬ 
lowed throughout tlicir course by a series of radiographs. He uses a 
medium-soft tube and a diaphragm large enough to take in both mpgs. 
This is about the size of tin* largest orifice of the Fri«-dlander shield. 
The thickness of the body to be traversed mokes it desirable to cut 
down the inevitable development of secondary rays to the lowest possi 
ble quantity. A diaphragm aids in this by eliminating many of the 
secondary rays starting from the walls of the tulie. 

Rieder makes a drawing with a grease crayon on a sheet of glass 
covering the surface of the fluorescent screen and subsequently transfers 
this to paper. 

1 Fortach. Geh. d. Roentgen., vol. x, .Vo. 3, October, lflOO. 

3 Munch. Med. WoeO, Nob. 1*6-30, 1906. 
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• of nn area of consolidation enn be discovered 

An inrreiwe rajthe** « “"Xr metb.nl. Inrreeee in an antnn,. 
by the Jf-ni\ »ar u • - . ordinary anterojKisterior radio- 

posterior direction ttoaaottoowm impracticable. Ricder mom- 
graph an.i a Intend : The different stage, of 

Elution emmet be elusely follow,-.I by .he x-rat. 

TStdnnlow to 1. aeon long after a., ,he 

H pnenmonin is evidenced by restrict,-d 

movenn nt of the diaphragm, and pleunsy with effusion by a dark 

^Hrmchopncmona may be easy or difficult to rccogni/.e, according to 
the size of the areas of consolidation. 

bronchiectasis 

This condition may sometimes be diagnosed on account of light areas 
in the radiograph of the lung. The best time to make the exposure us 
directly after a profuse* expectoration. An interesting case in which 
this condition of bronchial dilatation was recognized by the x-ray is 
reported bv Pfeiffer. 1 The x-rav revealed also the presence of a drain¬ 
age-tube lost in the pleural cavity after an operation for empyema. 

Bronchiectasis may be mistaken for abscess of the lung, as the 
radiographic appearances are similar. 


FOREIGN BODIES IN THE LUNG 

Bullets are very easily located in any part of the chest. This may 
be done by means of t wo’radiographs, one anterojiostcrior and t he other 
lateral, or the localization may be made by the McKenzie-Davidson 
method. Among the interesting cases of other foreign bodies located 
in the lung is one of a knife blade broken off in the lung throe months 
before the x-ray examination was made. Meanwhile, symptoms 
similar to those of advanced consumption had set in. The knife blade 
was removed without much difficulty after resecting 1 inch of an over¬ 
lapping rib. The case was reported by Baldwin. 3 

Another interesting case is reported by Russell. 3 The patient way a 
boy, twelve years old, who had swallowed a large black-headed pm 
five weeks previously. A week or two later there was cough with Mood- 
stained sputum. Fluoroscopic examination showed the pin to be .yin-' 
in the left lung with its point upward. The foreign body was removed 
through an inciaon made into the lung. The case is exceptional, be¬ 
cause foreign bodies almost invariably enter the right bronchus instead 
of the left, as in this case. 

Fragments of a peanut shell, inhaled, did not show in one of the 
author's cases. 

the lung reflex 

This is a symptom which has been described by Abrams. 4 in effect 
ii w a uilatatioft of the lung in consoquoucc of n cutaneous stimuli' 

It is said not to involve both lungs, or even au entire lung, and spread* 

•Beitraffcm. Klin. Chlr., voL 1 No. I. 1006. 

'Annul, .if Surgery, March, I ISIS. 

* lancet, Sept. tl. 1905. 

‘N»*w York Med. Journal. Jan. 13, 1900. 
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from asounrv of cutaneous irritation involving primarily certain spot*, 
thru, it the irritation is severe enough. more remote parts imiv lx* in¬ 
volved. It can he excited in lungs showing diminished resonance the 
resonance being always increased by rubbing the skin over the lung 
percussed. It w used as a test of tin* resiliency of the pulmonary struc¬ 
ture. In the x-ray examination normal lungs present n uniformly 
light area, which appears brighter during inspiration than expiration. 
The increased transluccncy due to reflex lung dilatation muv be observed 
with the fluoroscope. It lasts for about two and a half minutes. It is 
used in the differential diagnosis of lung dulness due to consolidation or 
to atelectasis. If the dulncss is due to atelectasis, as in some cases of 
bronchial pneumonia, cutaneous stimulation by vigorous friction or the 
use of cold water product* this increased transluccncy to the x-rav 
by expansion of the air-vesicles. It does not take place in consolidation. 

RADIOSCOPY OF THE ESOPHAGUS 

This subject has been discussed on p. 911. 

RADIOGRAPHY OF THE SPINE 

This will aid in the diagnosis of Pott’s disease if the radiograph 
shows the presence of an abscess and erosion of the body of a vertebra. 
This examination in the lumbar region presents the same difficulties 
and requires the same technic as for renal calculi. It is less difficult 
in the upper dorsal and cervical region. For all these parts of the spine 
the patient lies supine on the plate, while the tube is over the median 
line in front at the appropriate level. The use of a compression cylinder 
for the lumbar vertebrae reduces the size of the picture, but increases its 
clearness. The lower dorsal region, where the spine lies behind the 
heart and liver, presents difficulties which may be partly overcome 
by taking an oblique picture with the tul>e in front and to the right 
and the plate behind and to the left. 1 he patient must hold his breath 
during the exposure, which, therefore, should not last much more than 
thirty seconds. 

Radiography of the Entire Length of the Spinal Column.— 

This may be done, as in one of the author’s cases, upon a glass plate 
24 inches in length, or upon a celluloid film, for instance, the Lumiere 
Sigma film, the same size, or. upon R6ntgen paper, made bv the Xeue 
Photografische Gesellschaft, Perl in-St ieglitz, whose agents in America 
are the Rotograph Company of New York. This paper is about as 
rapid as an x-ray plate and is much more economic. 

The patient should lie flat ujhmi his back upon the table, with the 
tube over the lower end of the sternum and the anticathodc lo inches 
from the plate. An intensity of * Tousoy, produced by an induetion- 
coil with a primary current of 18 amperes, a penetration of No. IS Benoist, 
and an ex pi .sure of fifty seconds, would lx* suitable fora child weighing 
alxmt 90 pounds. A larger |x*rson or a h-ss ixiwerful radiance would 
require a longer exposure. A transformer, with a secondary current 
of 50 mu. and an intensity of l Tousey, requires an exposure of t o to 
five seconds. The portion of the spine covered by the h\tr can lx 
*-en only very faintly, but it is |x>ssible to trace the general hue of 

' ' ^rb** Author’s contact diaphragm makes it possible to secure good 
definition in a picture of this size. It cuts out the secondary rays 
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arising from the greater part of the x-ray tul»e while |iennitling the direct 

ravs.to radiate through a wi«le angle, and this causes increased 

ami contrast in the radiograph. nmt,on 

The difficulty in spinal radiography does not consist chiefly of i n -uf 
ficient x-ray reaching the plate, hut in a lack of contrast and detail" 
due to secondary rays originating in the thick mass of tissue traversal’ 
This is remedied by the use of a diaphragm cutting off the secondary 
rays arising from the x-ray tube, which increases the contrast »ni| 
detail in spinal radiographs to a wonderful extent. 

Radiography in Scoliosis.— An interesting observation ha- been 
made by Boehm* in regard to the etiology of this lateral curvature of the 
spine. Anatomic study shows that it is frequently associated with 
numeric asymmetries of the spine, so that a vertebra has a certain char¬ 
acter on one side, while presenting on the other side the characteristics 
of a vertebra cither higher or lower in the spinal column. An example 
of this is afforded in the case of a cervical nb and also.in case of atypic 
sacral wings. These numeric anomalies occur at tin* cervicodorsnl, 
dorsolumbar, or lumbosacral junctions. Boehm found them present in 
17 out of 20 cases examined with the x-ray. Especial care is necessary 
to detect these conditions. He explains the fact that scoliosis does not 
appear until puberty on the ground that all the vertebra; are of practi¬ 
cally the same type until that time. 

Typhoid Spine.— McRae* reports a case in which the x-ray revealed 
definite changes in the vertebrae. Dunlop 3 thinks that many cases of 
supposed typhoid spine are in reality cases of relaxation at the sacro¬ 
iliac articulation. The x-ray may enable one to differentiate between 

these two conditions. _ . . .. 

The changes reported by McRae in a patient suffering troni typhoid 
spine were actual bony lesions of the spinal column itself. Tin* x-ra\ 
plate showed the presence of newly formed bone. He says that not all 
cases of typhoid spine present such organie lesions, and some of them are 

possibly functional. 4 . , . 

Spondylitis Deformans.—This is a disease sometimes of tubercular 
origin, and sometimes accompanying syringomyelia or other tone ltions. 
The intervertebral cartilages become ossified, and this condition may 
be revealed bv a radiograph. The remaining lesions percvpt i >le a 
x-rav are the rigidity of the spine, in a. position either of a string 
“ poker-back ” or of 'kyphosis, and possibly some of the bony clepofflw 
around all the articular parts of tne vertebrae and ribs. re o 

reports cases in which the x-ray was useful in making a dmerm . 
diagnosis. In a caae of my own the ankylosis^ was m the cer\ i< .i d )K1 ‘ 
and it was difficult to secure a favorable position of the x-ray tut» m 

plate. . , • . 

Bullet Lodged in the Spinal Canal.—An interesting case, in whicn 
a bullet passed through the spleen, stomach, vertebra*, and spinal conn 
where it was located by the x-ray and removed, is reported b\ < 

The patient recovered. 

» Am. Orthoped. Aiwoc. Annual Meeting. Aug 2. 1W*5: Jour. Am. Med. As**-. 

Sept. «, 1W¥1. p. SOI. . . 

1 Annual Meeting. Awoc. of Amor. Physicians, ltKlo. 

» X. Y. Med. Jour.. Dec. 8. 1!*06. 

* lhi.1., May 2fi, 1006, p. 1106. 

» H>i<t., March 16. 1007. 

• Mnl. I’rogrcw, Jon., 1907. 



the abdomen and pelvis 

« £■ • 

Touscy arc . inplme<l. the nnticathodc being alnmt 15 inches from the 

stirtare or the »>ody. The size am! mobility of the liver and spleen ran 
be noted at a glance, and so can the presence of nnv large dense maw 
ike an appendicular abscess or hydronephrosis. Generally sneaking! 
however, pathologic conditions in this part of the body require a rndiol 
gnifth and the lluoroseope may be dispensed with, or if used it had bettor 
be for a very short time. 

Radiography of Biliary Calculi.—Radiography is of value in the 
diagnosis of gall-stones, but this is one of the most difficult conditions 
in which it is used. The plate, with a sheet of x-ray metal under it and a 
sheet of blotting-paper over it, should be laid upon a table, and the 
patient may lie face down upon it. A plate measuring about 10 X 12 
inches should 1 m* used, and this is placed so that its center is at the free 
border of the ribs and 3 inches to the right of the median line. The 
tube is placed vertically above the center of the plate, the distance 
from the anticathode to the skin being 13 inches or more. The vacuum 
should be medium, resistance 3 inches, and radiometer No. 7 Benoist, 
the exposure two minutes with 10 or 12 amperes, intensity fa Touscy, 
or one minute with 15 amperes, intensity fa Tousey. Much shorter 
exposures are practicable with apparatus employing a primary current 
of 30 to 40 amperes, and a transformer makes exposures of one to seven 
seconds practicable. The difficulty is that most biliary calculi present 
very little resistance to the passage of the x-ray and show no contrast 
with the surrounding tissues. The stomach and intestines should be 
empty. By this method the anterior extremities of the ribs are shown 
more clearly than any other bony structures, but by the dorsal method 
the vertebrae anti posterior extremities of the ribs ought also to show very 

Gall-stones present a resistance to the passage of the x-ray that is 
very slightly different from that of the abdominal tissues. A gall-stone, 
\ inch in diameter, held in the closed hand, can be traced m a radio¬ 
graph, but with difficulty, not at all like a bullet or piece of glass. 
Nevertheless, a mass of gall-stones in the gall-bladder presents a 
shadow though not so dense as a solid tumor or any other solid mass 
would present if surrounded to some extent by the translucent gaseous 
contents of the intestines. This shadow thins out at the edges where the 


x-niv passes thrmigli only aVmnll thickness of calculus material and its 
outlines nmv Ik- very vague indeed. The central portion of the ehadow 
due to the thickest portion of the muss, may be moderately dense, and 
ill the light and shadows of this part of the abdomen may ; » 

* normal shadows may simulate this. A plate like this nqmi J, 

evelopment, and trifling inequalities in tL .^utvencss of , hint 


due to the thickest port 

still 
or 

m^v'prodvice an apparent shadow where one does not really exist. 

Inii>erfection» in the plate present the appearance of shadows or 

transparency. MWntcrpnJatWEof the spots 

in-tv Is- avoided bv using two plates, one under the Other. A -P< 
winch shows on both plates is presumably due to conditions in the 
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body of tho patient, and a spot which shows on only one of the plates 
is presumably duo to an imperfection in that particular plate * 

A rather large shadow, with vague outlines in the gall-bladder region 
may be stated to be compatible with the existence of a ma-w of gall¬ 
stones. It is always extremely difficult to say positively that gall¬ 
stones exist. Some cases, like one diagnosed by the author 1 903 * 

present clinical symptoms suggestive of gall-stones, but if the radio- 
graphic shadow is as dense at the periphery as at the center and if the 
borders are sharply defined, it may be stated that it is not due to 1 mass 
of gall-stones. In the case referred to the mass was due to hydro¬ 
nephrosis. 

The most that the radiographer ought to say is that the radiograph 
is or is not the kind of one that would be produced by gall-stones! 

In making the radiograph the plate may 1 m* placed upon the table 
and the patient lie upon it, either supine, with the plate over the middle 
of the abdomen at a considerable distance, at least 22 inches from the 
plate, or prone, with the tube over the back, at a distance of at least 22 
inches from the plate. 

The supine position jrives a better image of the spine, but the gall¬ 
bladder is as far as possible from the plate, and its image is, therefore, 
magnified and indistinct. Any kind of compression is helpful in this 
regard. A thin rubber bladder made for the air-container in a foot-ball 
may be about half filled with air and placer! over the gall-bladder 
region. It may be pressed down by bandages passed over the abdomen 
and pulled tight to each side of the table, or the rubber air-bag may be 
compressed by the author’s board compressor. The board compressor 
alone is not very useful for these rases, because the portion to be com¬ 
pressed is close to the ribs. 

Albers Schonbcrg’s compression-cylinder may be used for the same 
purpose. It gives a clear image of the spine, and as clear an image 
of the gall-bladder as either of the other means of compression, but it 
gives only a small picture, not over 8 inches in diameter. 

In the ; prone position, with the tube over the back, the element of 
compression may l>e obtained by laying an SXlO-inch plate upon a 
book or piece of wood the same size and putting it under the abdomen, 
or the rubber air-bag may be placed on top of the plate and under 
the abdomen, but this has the disadvantage of keeping the part to 
be radiographed away from the plate. This offsets the advantage 
gained by reducing the thickness of tissue to be traversed by the x-rav. 
The board compressor (Fig. 677) is useful to immobilize the patient, 
and produces compression in a corpulent person to effect a reduction 
of an inch or more in the thickness of tissue The compression cylin¬ 
der accomplishes the same result as the l>oard compressor, with the 
added cleami*ss resulting from cutting off the secondary rays, but with 
the disadvantage that the picture is a small one. 

Berk 1 suggests that the patient lie face down upon the plate, with a 
pillow under the symphysis pubis and another under the sternum to 
allow of protrusion of the gall-bladder region. He has the patient lie 
somewhat on his right side and has the x-mv tube still further to the 
right, so t hat the rays make an angle of 45 degrees with tho plate. 

A radiograph of a case of suspected biliary calculi may Is* made 
simply of the gall-bladder region, and then a compression-cylinder or 
* N. V. Med. Journal, Jan. 20, 1900. 
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* ,m t fmilaf apiwnitu, like » proactive shield, may Is- „«*! | in ,it 
tin rays, of this particular part and cut oft the scrondarv revs T|,,. 

,OKra P’ vvl11 ,H ' :i ^naall one with excellent detail, which wifTan^wer 
the question as to the condition of the gall-blndder, but it does noi 
take in the other kidney, the ureters, and bladder, which an- often 
under suspicion in these cases. 1 n 

A radiograph upon a 14 X 17-inch plate takes in all of these regions 
and if is possible to get excellent detail upon it. " fnons, 

Radiographs which sceined to show the presence of trail-stones sub- 
quently removal by operation have l>een published bv Beck 

Two Cases Examined far Suspected Biliary Calculi —The radio- 
graphic findings in these 2 cases are instructive. Each patient, brought 


tin. 070.—iCidiogiitphy for biliary calculi. A diaphragm should be used, preferably the 
author's conflict diaphragm with a 2-iurh orifice. 

to me by I)r. Beaman Douglas, had a palpable swelling in the region 
of the gall-bladder and had pain and other symptoms suggestive of 
gall-stones. 

The Author's Report nn the Two Radiographs Made of the First ( Vi.se. 
•“The lirst picture showed a vague area of opacity, extending down 
from the liver region on the right side of the spine, which corresponded 
in position and appearance with the shadow that a collection of gull- 
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x-ray which differe so little from that of the flesh that thcv do not M hnw 
as sharply defined areas in a radiograph. 

“The first picture showed certain perfectly defined masses in the 
region of the lunibo]>clvic articulation. Their absence in the second 
picture, taken with the stomach and intestines entirely empty shows 
that they were fecal in nature. ' ’ * 

“ The second picture showed the same vaguely defined shadow below 
the liver region, obscuring the image of the ribs on that side while 
those on the other side are quite plainly visible. 

“The conclusions to be drawn from these two pictures are in the 
first place, that there is no renal, ureteral, or vesical calculus present, 
and, m the second place, the picture exactly corresponds to that \vhich 
would be found in a patient with a collection of gall-stones and without 
any great amount of fluid in the gall-bladder. It cannot be stated 
positively that gall-stones arc present, but it seems probable." 

A collection of gall-stones were found when the operation was 
performed. 

The Author's Report on the Tiro Radiographs Made of the Second 
Patient. —To avoid repetition the reader is referred to p. 963. on which 
this report is to be found. The radiograph showed that the case was 
not one of gall-stones, but probably of encysted fluid. An operation 
showed the correctness of this interpretation; the fluid being due to 
hydronephrosis. 

Hepatic Abscess. —A case in which this disease simulated pulmon¬ 
ary tuberculosis and in which the x-ray revealed the true condition is 

reported by Quadrone . 1 

THE STOMACH AND INTESTINES 

In all radiographs through the abdomen and pelvis the bowels 
should be thoroughly emptied and no solid food or milk, which forms 
opaque coagula, should be taken for twelve hours previously. In 
many radiographs the course of the colon and different other parts of 
the intestines may be recognized, the air-filled portions being more trans¬ 
parent than the rest. 

The best position is with the patient standing with the x-ray tube 
behind at tlie level of the umbilicus and with the plate in front. 

The size, shape, and position of the stomach may lx* determined by 
making a radiograph with an emulsion of bismuth, oxychlorid or sub- 
carbonate, or of barium sulphate (specially purified for radiology), or 
of black oxid of iron, w'hieh is less satisfactory, or of zirconium oxid 
(“Contrastin,” introduced by Kaestler). 3 It requires two to four times 
the dose of bismuth in the stomach. This can be introduced into the 
stomach and subsequently withdrawn through a tube, and is quite 
harmless even if swallowed in the ordinary way. The radiograph 
may be made with the patient lying either face down upon the plate or 
face up. or with the patient standing and the plate in front. The tula* 
should be of medium vacuum, resistance 2\ inches, radiometer No. 5 or 6 
Bonoist, anticathode 10 to 15 inches from the surface of the body. The 
thicker the patient, the further the tube should lx? from the surface of the 
Is sly. Exposure should always be made as short as possible by the use 
of the best intensifying screen. This is to prevent danger to the patient 

1 <!a*z <1 Os|xxial e. d. Cliniche, Xov. 27, I9(H. 

‘ Mttnch. tried. Woch., 1H0B, No. 50 
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frt»m the repented exnom.iw. 

™»" fra "".. -:r, 1 a[ 'K^:!, l ','' ii '* iv '-» tlstzsg;-™ 

ff"K co ” vc>rto1 * "’ill do this in o, Si transformers and the unHuctu- 
thc maximum power, in « much ^!l ^ WCOIU * ?. r - "»th anythin* like 
supuir upon the plate the radiopaph shoiid she ^ n h , the I»**wt Ivin* 
lilies, and transverse t^' 11 < he ™*ebne, their 

canal, or m the bladder, or in the £ l , n the “‘imentarv 

bv the same kind of a radiograph n,! ^ f aWom ™ «e located 
metallic emulsion through the aliment r J? ? Rre f of a , maiW of food and 
cessive radiographs, but owing' to studied in sue- 

limited number would be desirable * i- i ll ‘ :itlvo ‘.‘^ ect of lhc *-ray a 


j* t , . ’ me siomacn with pas m order to 

wa.nVamdH^pl, shown* its size. shape, and position? lie ™Xw£l 
somt heidhta ponder and had a radiograph made of his stomach, which 
was better than any pictures obtainable up to that tune bv administering 
opaque substances. * 61 

Cole and Einhonr revived this practice, but it has proved less useful 
than the other method. 

Pfaff and Nelson 1 have made 60 fluoroscopic studies of the effect of 
laxatives upon peristalsis. In cats, after the ingestion of food mixed 
with bismuth, peristalsis could be readily watched. 

Dangers from the Ingestion of Bismuth Subnitrate and Desir¬ 
able Substances for It.—From 1 to 2 or even 4 ounces of bismuth 
subnitrate may be required, and if there is a deficiency of hydrochloric 
acid a quantity of nitrites may be produced. Two or more deaths and 
several eases of dangerous depression have occurred which are attributed 
to this reaction. 

Bismuth subcarbonate is thought to be perfectly safe in doses of 1 
or 2 or even 5 ounces, but bismuth oxychlorid is still better in the same 
doses, because it does not excite any reaction in the stomach. l>MUt 
oxychlorid 4 does not relax the pylorus sooner than natural foot! and 
not cause constipation. It may be given well stirred up m •* 

bread and milk. . , , • n n f ni „..i 1M i 

The Bismuth Meal.—A convenient formula is a portion ■ 
potato with 2 or more ounces of bismuth oxychlondi 
water. Another excellent one is von Clourevitsch s po 
tion with bismuth*, employed by the P' fn |jj c “ i§ ounces 

potato flour, i ounce of almond syrup, j pound into 9 ounces 

5 Sg w^'x^^Vtur^irrisruntii it has boiled for two or 

bismuth highlv r ^^ na ^®^^ enM ' "" 

ployed by the author and is to he \cn n.g . 

»l>ut-sche Med. Woch., No- &****' 

Med 

» Jour. Am. M«*- A**-* i line . i 


» Kortsch., xix. Oct. -•». 
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Adopting a suggestion of Lewiu , 1 the author has employed hlark 
j ron oxid without any inconvenience to his patients, but the results 
an* not so good as with bismuth. The metallic powder is mixed with 
mashed potato. 

Gastric Findings with the Rontgen Ray. An increase in the vertical 
length of the stomach is seen in eases of gastroptosis and enteroptosis, 
and anything which causes a loss of the fatty layer in the abdomen; 



t iK- *>71. Murkerl .insulation of trtinsvorM* rolon with narrowness of dcsceiKlitiK colon 


ilm> it may be seen after the \\ eir Mitchell treatment; mid the stomach 
may show increased motility on change of posture or pressure. 

Dilatation of the stomach occurs chiefly in pyloric obstruction by 
cancer or by adliesion following jierforating ulcers of the pylorus or 
duodenum (tig. ti71). The outline of the stomach with its bismuth meal 
_ 1 Munch. mcd. Wocli., March 3&10Q9. |>. 041._ 
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is clear and sharp in tlnwi* n .. 

I I" in which dilatation is atmli" nml'L , ,'''', P !‘' icnt * rMuml »>t. 
reeumlx’nt in.sit.on inUistinet „S ' <*f n«-i,v.- show in .he 

of dense liquid deep and opaque in o i i had ? w w that of a pool 
ingly transparent near theX"' ^ ,n ' ddle ’ but shallow and inerwu*. 

Vi'rnt'rLl'U^oni 1 "’"' f - Blnss contraction (fig. 

tritis with adhesions, «, to“SSSTuh.*^ *"• ° r "«*•* 
cases of gastric ulcer. Circumscribed <lef f WIII| .'.in.e'- spasmodic in 
muth shadow of the 8 to«S^l±l m , IS " 1 ', 01 ,h - »*- 
by the growth of a tumor in the OTuTSL^ ’ ,h ° Ut “ Caused 

( hanges m jt/oWdy.-Peristalsis an,I changes „( position produced 
by normal pressure or by change of posture, may hi studied whh^ 


t. . 


m 


. fee ' 


pp 
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Fi K . 072.—Radiograph of rectum and ««moid flexure. 

r ftf radioeranhs either cinematographic 

fluoroscojK* or by means of a t-eriCs 

or at longer intervals. . . . • , stomach is of the greatest 

The length of time that food ;s ' V ro safely determined by a series 
importance, and can be bette i * ^ stale of health the bismuth 

of radiographs than by d,u . ),, . ) *‘J’ 1 ; ' r three hours. As short a tune as 
has usually left the stomach » two hv|K . rnc idity ami also sometimes 
one or two hours is sometimes- 1 ( j ie stomach empties itself more 

in pyloric insufficiency} 1,1 11 »•„ ^„j lt side. . . 

quickly if the patient *.,! ^ hoursl after a bismuth meal. and 

A radiograph is usun"> • . V* a tony or pyloric obstrm ' - 

if it shows retention this mj> » £ >rforaUH | ulcem with adhesions. In 
The lam r may be due to cancer 1 
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a case referred to the author by Dr. Robert C. Kemp fully half of the 
meal was found in the stomach six anti eight hours later. The stomach 
was large and extended vertically downward on the left side. At the 
oi*?ration there were found perforated ulcers of the pylorus and duo¬ 
denum. with adhesions to the pancreas, colon, and every neighboring 
tissue. Twelve hour*, and even twenty-four hours, retention occur in 
the worst cases of pyloric or duodenal stenosis. 

SchlesingerV intermediate layer shows as a horizontal hand between 
the shadow of the bismuth meal and tliat of the magen-blase. It is 
supposed to van* in width and quickness of formation with the amount 
of acidity. It would be prominent in ulcer and absent in cancer. It is 
prominent in catarrhal gastritis. 

Gastric Ulcer (x-Iiay Diagnosis). —A case of hypersecretion examined 
for Dr. Kemp had had sick headaches from the time he was seven years 
old and there had been regurgitation of bile and gastric juice possibly 
containing pancreatic juice. This condition had l>ecn only temporarily 
relieved bv an operation upon the gall-bladder. The patient would go 
to bed after having the stomach emptied by a stomaeh-tubc, and on 
aspiration the following morning, before taking any food or drink, the 
stomach would lx* found to contain a pint or more of gastric juice contain¬ 
ing neither visible or occult blood. The fluoroscope, after a bismuth 
meal, showed that the stomach was in a vertical position, large and flac¬ 
cid and with sluggish peristalsis. A radiograph made three and one-half 
hours later showed an irregular spot of bismuth adherent to the wall of 
the stomach near the cardiac orifice. The rest of the bismuth was in 
the last part of the small intestine and in the ascending colon. A diagno¬ 
sis of ulcer of the stomach was followed by appropriate treatment and 
cure. 

Difference in Appearance Between Ulcer and Cancer of the Stomach .— 
The niche symptom (Nischcnsymptom in German) is characteristic of 
perforating ulcer and may occur in any ulcer. It means that a radio¬ 
graph taken shortly after a bismuth meal shows a certain spot of great 
density where the bismuth extends into a cavity, and there is often a 
large magen-blase and a marked intermediate layer. If the ulcer is at 
either curvature, the shadow may project beyond the general outline. 

Cancer, on the other hand, cuts out a portion of the bismuth shadow 
of the stomach and is often failing in an intermediate layer. 

M. Haudek 2 notes the following differential points between gastric 
ulcer and cancer: Ulcer is apt to cause pyloric spasm and retard empty¬ 
ing of the stomach; the outline of the stomach shadow is smooth; can¬ 
cer at an early stage causes gaping of the pylorus, and later may produce 
stenosis with greatly prolonged retention of the bismuth meal in the 
stomach; cancer produces a jagged outline of the shadow. 

Possibility of Ucscction of Gastric Carcinoma Indicated by the Radio¬ 
graph. —The more favorable eases are those in which the fish-hook out¬ 
line of the lesser curvature and pylorus are retained. 

Radiography in Intestinal Obstruction. -Just as in the case of 
stricture of the esophagus a bolus of metallic emulsion will show in 
a radiograph of the abdomen, and its position a certain number of 
hours or clays after its ingestion will indicate the site of an intestinal 

* SrliltwitiKcr. Kini* Ac iditntdx-it immune dra Mnammluiltra iuitt. li lira KAntR.ii- 
vcrfaJintw. VmunxbiTicht, Med. Klinik, 1911, S. 950. 

* Wcin. kliu. Woch., January 11. 1912, xw, 2, p, 07. 
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obst ruction. In a case reported l>y Einhorn* 30 gr. of bismuth f»ul>- 
nitratc in u pint of milk were swallowed. The radiograph, taken 
twenty-four hours Inter, showed a dense mass filling a part of the in¬ 
testines, then a contracted portion where there was no bismuth, and a 
portion beyond that was filled with it. The location was thought to 
be in the large intestine, and to test this matter another radiograph 
was made five days later, after the original amount of bismuth had all 
been passed. Before making the radiograph 30 gr. of bismuth in 
500 cc. of water had lx>en injected into the rectum. The same radio¬ 
graphic appearances were found and, as it was extremely unlikely that 
the injection had passed beyond the ileocecal valve, it was regarded as 
quite positive that the stricture was in the large intestine. 

Radiography of Intestinal Adhesions.—A case (Fig. 671) examined 
by the author for Dr. Robert C. Kemp suffered greatly from constipa¬ 
tion, attributed to adhesions following one or two operations upon the 
pelvic organs. The symptoms pointed to the sigmoid flexure or the 
rectum as the seat of obstruction; but the picture, after a bismuth 
enema, showed that while the entire large intestine was in normal position 
and permeable to the injection an almost empty region remained in the 
transverse colon. The injection distended the parts on both sides. It 
seemed as if this condition could only be accounted for by pressure either 
from a tumor, which could be excluded, or from a band of adhesions. 
The latter was found at operation. 

The recumbent position, the patient lying upon his hack with the 
plate underneath, is often used by the author, because displacement of 
the stomach and intestine which are not corrected by this position are 
usually rendered permanent bv adhesions. 

The Duodenum.—Radiographs, as a rule, do not show this part of 
the intestine at all, or only as a shadowy outline, making a curve around 
the pylorus with its concavity toward the left. Einhorn's method of 
blocking the duodenum by inflating a rubber ball, passed into the duo¬ 
denum by an esophageal bougie, gives an excellent picture of the duode¬ 
num when successfully accomplished, and, of course, the rare eases of 
stenosis of the duodenum from cancer or ulcer also cause it to show in the 
radiograph, l he bulbus duoden or cap may show as a dense shadow, 
separated from that of the stomach by the clear space of the pylorus 
without indicating any lesion. 

In some of the author’s cases a small dense shadow has been seen 
at one part of the duodenum six hours after the ingestion of a bismuth 
meal, and this, combined with the symptomatology, has 1h*cii taken as 
indicating duodenal ulcer; and this diagnosis has been confirmed in 
the cast's which have been operated on. Six hours after a meal the bis¬ 
muth is commonly to be seen far down in the pelvis or low down on the 
right side, either in the last part of the small intestine or in the cecum 
and ascending colon. This fact makes any separate shadow at that time 
close to the median line, and near the second or third lumbar vertebra, 
suspicious of duodenal ulcer. 

In the majority of cases no particular information in regard to the 
jejunum and ileum is obtained in the x-ray diagnosis; but, of course, any 
very great obstruction from any cause would be shown by the arrest 
of the bismuth meal at tliat point. lane’s kink may be revealed in 
this way. 

1 N. Y. Mtxi. Journ., May 18, 1907. 
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The appendix is sometimes to be soon in radiograph* made after 
a bismuth meal, or after an injection of bismutti or barium. The fact 
that it is visible does not indicate any lesion. 

The colon is usually l>est studied from a radiograph made after a 
rectal injection of about 2 pints of a liquid holding in susjH-nsion barium 
sulphate or bismuth oxychlorid. 


Formula for Injection. 


Barium sulphate 

Bolus alba. 

Water .. . 


3 ounce*, 
spound. 

2 pints. 


Such an injection fills even* part of the large intestine from the 


anus to the ileocecal valve, and some of the author’s radiographs show 
that even this is sometimes passed. 

Normally, the colon forms a sort of letter H, with t he splenic flexure 
reaching far up under the ribs: the hepatic flexure, extending not quite 
so high, but still well above the level of the umbilicus; the transverse 
colon at about the level of the umbilicus (somewhat higher when recum¬ 
bent than when standing); and the sigmoid flexure, extending from well 
down in the left side of the pelvis, up out of the pelvis, and then down 
again into the rectum. 

Changes in Position of Colon .—In cases of enteroptosis the shadow 
of the transverse colon may fall far down in the pelvis, but on operation 
in the reeumbent position this may Ik* found to have been somewhat 
exaggerated in the picture. Cases of old adhesions, like Fig. 672, a 
patient of Dr. Kemp’s who bad been operated upon for appendicitis and 
pericolitic adhesions, sometimes show the hepatic flexure much 1k*1ow 
its normal level and the whole ascending colon and cecum fallen together, 
instead of extending up along the right side of the abdomen. 

Xormal Passage of Food Through the Colon. —Then* is a to-and-fro 
peristalsis, which favors the absorption of the nutrition from the colonic 
contents and a slow general progress toward the rectum, with occasional 
forward motion of a mass occupying a large part of the length of the colon. 
Holzknecht first observed this, and found that it takes place only once 
in alxmt eight hours. 

Obstruction of the colon would show by arrest of the bismuth meal and 
also of the rectal injection. A rase of the author’s, also a patient of 
Dr. Kemp, lias very marked constipation following operations upon the 
appendix and ovaries and uterus. A bismuth injection was given, but 
no meal. 

1 In* radiograph in the recumbent position showed the normal out¬ 
line of the colon, but at the place whore the transverse colon crossed the 
spine there was a clear area 3 inches in length. This was evidently a 
portion of the eolon through which the liquid injection could readily 
pass, but which was kept flattened nut inxtpml nf lmnmini> distended. 
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hand of adhesions. Upon operation by Dr. Parker Svttm there wan 
ftiiinti a lwuul of adhesions 3 inches broad and encircling two-thirds 
the circumference of the put. “ 01 

< hanyes in the Size a ml Motility of Different Part* nf the Colon — 
Megacnlon, or mcgacecum, show, by an enormously large shadow and 
m cases whore the first injection of a couple of pints suggests thiamn 
dition, a much larger injection will reveal the extent of the dihtati. 

In a recent raw the cecum and lower part of the ascending color,' were 
very large, while the caliber of the descending colon was very small 
>.0 constipation was present as a result of this condition. 

Cecum mobile, or unnatural mobility of the cecum, will | M * shown 
by its change of position on pressure. It has been thought to have a 
causative effect in some cases of appendicitis. 

Chronic constipation is often shown to be tlue to malposition or pres¬ 
sure or contraction at some part of the colon, and sometimes the 
condition revealed by the x-ray is one requiring operation. It may be 
shown to be due to simple muscular weakness in the wall of the colon 
evidenced by long retention in the colon, or it may be shown to Ik due 
to adhesions of the rectum or sigmoid producing mechanical obstruction. 
If the x-ray shows the bismuth meal long retained in the rectum this 
would indicate lessened sensibility and reflex action there, or spasmodic 
contraction of the sphincter ani. 

The rectum and sigmoid flexure are best seen after an injection 
which (Fig. (i71) does not extend beyond these parts. 

The Skiagraphic Enema. For a rectal injection a decoction of potato 
flour, 1 ounce to 2 pints of water, is prepared by mixing the potato 
flour at first with a small amount of cold water and then pouring it 
into boiling water. "I hree or 4 ounces of barium sulphate are thor¬ 
oughly mixed with this liquid (von Gourevitseh). The decoction must 
Ik? perfectly liquid or it will not flow properly through the tube. This 
potato mixture gives excellent pictures, and the author prefers it to the 
following formula, which has only the advantage of requiring no cooking 
barium sulphate, 3 ounces: bolus alba (purified powdered kaolin), 
h pound, and water up to 2 pints. Many of the author's radiographs 
have been made with this mixture and never with any had effect, but 
it is conceivable that some of it might l>e retained and become dry and 
hard. 

Foreign Bodies in the Stomach and Intestines.—These are readily 
located if metallic, of as large size as a coin, and if the person is not too 
large. A needle might escape detection. 

The x-ray has l>een used to locate stolen property swallowed by 
criminals. This is said to have liecn done at the diamond mines and 
also in the mint in Japan, and a stolen ring has been located in this 
way in the prison at Davenport, Iowa. 

Radiographic Studies of the Passage of Different Food-stuffs 
from the Stomach and Through the Small Intestine. Observations 
have been made by W. B. Cannon’ upon a eat, to which 25 cc. of fats, 
of carbohydrates, or of albumin was given, mixed with bismuth sub¬ 
nitrate. Fats were seen to remain in the stomach for a long time, 
gradually (Kissing into the small intestine as the previous portions of 
fat were absorbed or passed into the large intestine. There was no 
accumulation of fat in the small intestine. Albuminoids were seen not 
* Am. Jour, of Physiology, 12, 388, 1901. 
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to leave the stomach during the first half hour, except white of egg, 
which almost immediately passes into the small intestine. The maxi¬ 
mum amount of albuminoids is found in the small intestine at the end 
of two hours. (' a rbo hydrates pass directIv into the duodenum. A mixture 
of fats, albuminoids, and carbohydrates has an intermediate time of re¬ 
tention in the stomach. The presence of the fats slows the progress of 
the other two. Doubling the amount when carbohydrate- arc given 
alone increases the rapidity of passage, but doubling the amount of an 
albuminoid meal retards it. The moment at which the different food¬ 
stuffs administered singly appear in the large intestine is about four 
hours for carbohydrates, five hours for fats, and six hours for albu¬ 
minoids. 

Radiographic Characteristics of the Stomach in the Infant.— 

Ix»ven and barrel 1 find that the infant stomach lies in a horizontal 
position, with a portion of its greater eurvature lowermost. It seems 
always in a condition similar to that known as dilatation, not adapting 
itself at all times to the volume of its contents as in the adult. After 
the ingestion of 80 to 175 cc. of milk the infant stomach empties itself 
in from one and three-quarters to two hours. 

Other radioscopic studies of the infant stomach* show that it con¬ 
tracts throughout its entire extent, not merely around the pylorus, 
as in the adult. This contraction is a rellex from the gastric mucosa, 
and if the latter is hypersensitive, vomiting occurs. Obstinate vomit¬ 
ing of infancy is not a condition of stenosis or spasm at the pylorus, 
but one of hypersenaitiveness, and tins may be promptly relieved by the 
administration of sodium citrate. 

Radiography Applied to the Desmoid Test of Stomach Func¬ 
tion.—The digestion of connective tissue may be studied by having the 
patient swallow a capsule made of thin gold-beater’s skin and contain¬ 
ing 22 gr. of powdered black iron oxid. This is to be taken at the end 
of an ordinary meal. 

A radiograph made seven hours later will show whether the gold¬ 
beater’s skin has been digested. This, according to some observers, 
is the average time required; if not, the capsule of iron still shows a 
distinct dark spot. 

G. \Y. Schwartz* found that connective tissue was completely di¬ 
gested in two hours in a case of very marked hyperacidity of the gastric 
juice. 

L. Horwitz 4 has employed Schwartz’s method in 1-1 cases. He gives 
a little bag of bismuth after a regular test breakfast, anil has the 
patient lie on his left side to retain the capsule in his stomach as long 
as possible, and the patient should take nothing but tea and water 
during the entire day. A little piece of thin rublwr tissue tied around 
the bismuth with 00 catgut may lx* used instead of the bag of golil- 
twater s skin. The catgut is digested in the same length of time as 
go <1- jcatci s skin, lie says that if radioscopy shows tin* bismuth 
a- a small opaque spot in the stomach or intestines more than three 
ES*- Rowing it, this indicates a lack of arid in the gastric 
° ,en ^ ie connective tissue of the bag is digested the 

• •■' ,, K us t ». 1906. 
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I'ismulh cwapcs and is scon as a larger and vj 
and if this takes place in an hour and a half 
acidity is present. Freeing of the bismuth in t\\ 


Schwartz’s radiologic observations show that no ingesta of anv 
kind are ever retained for more than ten hours in a stomach of IZ 
proximatoly normal sue and without stenosis. ^ 

Hoffman’s conclusions from the radiographic examination of 100 
patients with diseases of the stomach arc that the x-rav Ls onlv oc¬ 
casionally of assistance in diagnosis. 

If the stomach is dilated by gas and a bougie Is introduced the 
latter should normally follow a certain definite curve, but in gastroi- 
tosis the bougie is scon in the radiograph to pass almost straight down 
to an unnaturally low level. 1 

An hour-glass stomach was diagnosed by Holzkneeht and Brauner. 1 
The radiograph was made with the patient lying upon his back upon 
the plate with the tube over the abdomen. lie had swallowed a sort of 
paste made of rice and milk and powdered bismuth subnitrate. Two 
dark shadows could lie seen separated by a dear area representing the 
place of constriction. 

Fig. 673 by the author shows an hour-glass stomach resulting from 
old adhesions. The patient was referred by Dr. Kemp. 

An example of the value of the x-ray in the diagnosis of intestinal 
diseases may be mentioned—a case described by Wiesner.* An opera¬ 
tion for appendicitis was followed by attacks of acute colitis occurring 
even." two or three weeks. Radiologic examination revealed the fact 
that the cecum and a part of the descending colon were bound down 
by adhesions, and that a small blind pouch had been formed in this part 
of the intestines. This was relieved by an operation and another radio¬ 
graph three months Later showed the colon in normal position. The 
colon is to be injected with a metallic mixture Ixdbre making such a 
radiograph. 

Technic for Radiologic Examinations of Stomach and Intestines. 

Iluist* has elaborated a technic for the radiologic examination of 
the stomach and intestines which is an abridgment of Holzkneeht’s* 
and is based aLso upon Rieder’s* work. The patient, whose stomach 
is known to lie empty, stands in front of the x-ray tube, which is en¬ 
veloped in an opaque shield with a diaphragm provided with a small 
lead disk, which is in a direct line with the focus of the tube. The 
shadow of this disk, as the tube is moved to different positions, indicates 

* LVut/vh. Mod. Woch., August 3, 1905. 

* 'Vein. klin. Worh., June S, 1905, p. 621. 

* Munch Med. Woch., March 3, 1908. 

* Am. (Quarterly «*f Roentgenology, Jan.. 1907. 

* Mittcilunip-n o. d. Lab. f. Radioing , Diug., and Thrrnp., vot i. No. 1. 

* forteeh. a. d. Gob. d. Roentgen., vol. viu. No. 3. 
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the normal ray, or :i regular orthodiagraph may be used. The patient 
swallows a Scidlitz powder in two parts, the soda first and then the 
arid, each dissolved in half a glass of water. The position of the right 
and left domes of the diaphragm are noted by fluoroscopy, penetration 
No. 5 or <5 Walter. Now. ns the stomach fills with gas it looks trans¬ 
parent. like the lungs. This light area may he traced through a series 
of radiographs and is called the Magtnblaxc ((Jerman equivalent for 
stomach-bubble). The amount of upward displacement of the dia¬ 
phragm by this gas is noted, and then the patient is given a bolus 



1 »K. 673.— Vertical Motnarh; hour-id as* adhesion* (car.- of Dr. II. C. Kemp). 


containing 25 gr. of bismuth subnitratc. If the patient is turned 
i degrees to either side the opaque mass may be watched as it passes 
down through the esophagus. A swallow of water may be required 
o assist thus. 1 -ooking at the patient from directly in front the Afagcn- 
i> seen to become narrower ami to lengthen downward. The 
bismuth does not at once pass to the lowest part of the stomach, but 
it may require pressure upon the abdomen to cause it to do so. A 
Tl ^ r n ~. ,<>atin g the lowest part of the stomach is then placed upon the 
s ’in. n- patient then swallows USO gr. of bismuth subnitrate iu 
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3 ounces of water, and this is watched with the fluoroseopc as it passes 
down mto the lowest part of the stomach. The patient then lies down 
while lie swallows an ounce of bismuth subnitrate in a pint of milk 
The opaque substance now fills the entire stomach, and fluoroscopy or 
radiography is practised from different directions; for instance, a radio¬ 
graph is made with the plate under the ubdomcn and the tube over the 
back, in a direct line with the umbilicus. 

Neither a dorsoventral or ventrodorsal radiograph, made with the 
patient lying upon the plate face up or face down, shows whether there 


Fijf. fi74.—Radii»Kra|ih of stomach through tin* clothes. 

is gastroptosis or not. If it is present, these two positioas tend to cor¬ 
rect it. 

What they do show is the size and shape of the stomach, whether 
there is any constriction, and sometimes whether there is a tumor of the 
stomach wall. This was shown in one of Holzkneeht’s cases by a por¬ 
tion fret* from the bismuth opacity, the tumor projecting into the cavity 
of the stomach and displacing just so much of the bismuth. 

One of Hulst’s eases of gastroptosis showed in the horizontal dorso¬ 
ventral radiograph that the caudal pole of the stomach was at the level 
of the fifth lumbar vertebra, while in the erect position the caudal 
pole was behind the symphysis pubis. 

A radiograph made six hours after the ingestion of the bismuth 
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will show whether it has passed out of the stomach, and will thus 
t«*>t the motor efficiency of the orjian. 

I^ter radiographs will trace the bismuth through the intestines. 

Use of the Duodenal Tube in Radiography. An elongated stomach- 
tubo, with a perforated metal ball at the end, is passed into the stomach 
after swallowing a glass of milk and water. The patient lies on his right 
side and after a time the tube passes into the duodenum. Then a rub¬ 
ier ball surrounding the metal end of the stomach-tulx* may be inflated 
and will arrest the passage of a small bismuth meal through the duode¬ 
num in such a manner as to secure an accurate radiograph of this portion 
of the intestine. The duodenal ball is deflated and the apparatus is 
drawn out through the mouth. Gross and Einhom and Cole and 
Skinner were the pioneers in this method. 

Intensifying Screens in Gastro-intestinal Radiography. There 
is no need for great detail in these pictures, and there is every reason 



for desiring to make short exposures. A transformer current of 90 
kilovolts and about 50 ma., producing an intensity of 1 Pouscy, will 
make these with an exposure of less than one-quarter second if a good 
intensifying screen is used. A plate without an intensifying screen 
requires fifteen seconds; unless extremely |x>wcrful currents are em¬ 
ployed, when the ex|x»sure may lx* reduced to a single second. 

The Author is Opposed to Cinematography of the Stomach.—Such 
a rapid series of pictures can only lx* made upon a film, and films require 
a longer exposure than the fastest plates. Modern x-ray apparatus arc 
so powerful that with the most rapid plate and the liest intensifying 
screen a go»»d picture may be made with an exposure of one-twentieth 
to one-fifth second, or with a film and an intensifying screen one-fifth to 
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on*’ wvnd. Hut to do this the same amount of x-radiation traverara 
die body as if a 1 --inch induction-coil were used with the same film and 
intensifying M'ni'n and an exposure of four to twent v seconds Twent v 
or tony exposures of one-fifth second each with the strong current 
radiance docs not sm, as risky as twenty or forty exposures with t e 

radiance formerly employed, but such is the case. All the neccssarv 
information may be safely gained with a comparatively small number 
of the most sensitive plates reinforced by the liest intensifying screen. 

(’ole s arrangmwnl Jor radiodncrmiltHjruphy comprises a lead I mix like 
a camera, m which the film extends from one roller to the other under an 
intensifying screen, against which the film is pressed at the moment that 
the current is turned on. The current is broken automatically after a 
certain fraction of a second, the pressure upon the film against the inten¬ 
sifying screen is released, and another portion of the film unwound. The 
pictures, of course, are the full size of the stomach, and reduced copies 
are made upon a strip of cinematograph film. 

It is not practicable to make cinematograph pictures directly with 
a camera pointed toward the fluoroscopic screen as if that were a mov¬ 
ing object. The exposure would have to be so long as to give a blurred 
image of any moving object. 

The author is strongly opposed to the use of the fluoroscope cither 
for examination or for the purpose of determining the most favorable 
position or time for making the radiographic exposure. It is safest 
for the operator to have him stand behind a screen of sheet-lead or of 
lead-glass and, preferably, not in a direct line with the x-ray. but to one 
side, where he can view the fluoroscopic image in a mirror. The fluoro¬ 
scopic screen may be vertical with the patient standing before it, or it 
may be horizontal under the table upon which the patient lies. Safe 
as it may be made for the operator, an element of danger remains for 
the patient, in the fact that while the x-radiancc may be reduced to a 
weaker strength than used in radiography any fluoroscopy takes a tre¬ 
mendously longer time, and could only be made relatively safe by deter¬ 
mining beforehand the danger limit and using a time-switch to turn off 
the current long before that had been reached. Not alone the possibility 
of dermatitis, but of disturbance of bltMid. metabolism, and excretion 
must be taken into account in determining the safe time of exposure. 
Accidents with the fluoroscope were frequent in the early days when.used 
in the search for foreign Ixxlies in the hand or for the examination of the 
knee and other joints. The extension of its use to the stomach, where a 
much stronger radiation is required, is additionally dangerous. 

IMPORTANT LITERATURE UPON RADIOLOGY OF STOMACH AND 
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URINARY CALCULI 

Urinary calculi may very often be shown in a radiograph. If 
they do not show in a good picture it is not positive proof that they 
are absent, for some of them, consisting of friable pure uric acid, have 
such slight density that they make no contrast with the tissues. The 
denser varieties, even if quite small, show well in any picture in which 
the detail of the vertebra, their l>odies, spines, and transverse and 
vertical processes, can be seen together with the last ribs and the quad¬ 
ratic lumborum and psoas muscles. To obtain such a picture with¬ 
out danger to the patient requires the most perfect technic and first- 
class apparatus. One should hesitate to attempt such a picture until 
he has acquired such practical experience with the x-ray that he is 
able to secure excellent radiographs of less difficult parts with a mod¬ 
erate strength of current and with short exposures. The first case 
that one colleague attempted was exposed for six minutes, nothing 
on the photographic plate; and again for sixteen minutes without any 
result except a severe burn. To secure a good picture of this region 
every time, instead of occasionally as a sort of accident, it is necessary 
to la* able to properly excite the x-ray tube. Every’ word in the chap¬ 
ter on general radiographic technic should be known by the operator 
and verified ami mastered by repeated experiment. The effort should 
not be to take radiographs in the shortest' possible time, but rather 

* a * e the W possible radiographs and in the safest possible way. 
liii ma - k® ‘ n the pelvis of the kidney, in the ureter, or in the 
bladder, and two different positions of the patient are desirable. lor 
those m the kidney, or in the part of ihe ureter above the brim of the 
pelvis, the patient should be lying upon his back with the plate (incasur- 
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Hg. 87fi.— Renal radiography with a cooiprrr*ion cylinder, Thf kww should 1* drawn 
up and n pillow placed under the *houldcr» a* in Fig. 677. 

a belt passing over it (Caldwell), another is by the use of the compres¬ 
sion cylinder (Albers Schonberg), and (he third is by the use of the 
author's board compressor. 

The compression cylinder (Fig. 677) produces an excellent picture, 
but one not more than 6 or S inches in diameter, and hence a single 
picture docs not give conclusive results in cases in which the position 
of the calculus or even its verv existence is not known. 

The Board Compressor. 1 —Equally good detail is obtained with 
the author’s board compressor, and it has the very great advantage 
of producing a picture the full size of a MX 17-inch plate. I( consists 
of a Ik>u rd of white wood £ inch thick, 9§ inches wide, and 18 inches 
long, which is reinforced at either end by cross-pieces A inch thick. 
The cross-pieces are 2 inches wide, are beveled toward the middle, 
and are glued, not nailed, on. Two holes arc bored through each of 

1 Turney, Louisville Medical i*rogrc*«. November. 1004. 
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small ,'hhT . rad | io,rr "Pl> than a 

im,.cnotrah/lity of ,ho h^'v^'lTorlK^S diCion “ 
tho r-rav. or. more accurately, an increased production V 
ra\*. rhe use of a diaphrapm anil cylinder to cut off the second,n- 
rays from the x-ray tube with or without compression, i,'7S 
service m overcoming this difficulty. grpal 

The thickness of abdominal tissue through which the x-ray must 
penetrate raa\ be dirmmshcd in three different ways: One is by the 
use oi an air-filled bladder, which is pressed upon the abdomen by 
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Fin. 077.—R* imt radiography with romprMsion hand, under which t* an inflau < i 
rubber tThe author'* plate tunmi enables one to put the plate in exactly the nght 
place without moving the patient and to change it for stereoscopy. 

4 

medium, resistance about 3 or 3$ inches, and radiometer No. <» or / 
Bcnoist. The distance from the target to the plate should bo IS mr 
a small and 25 inches for a large person. A primary current of lo 


Jiff. 678.—The author 'a “plate tanned.'* Strung enough to *u*tain the patient# 
wright 1 1 Hit tmnapormt to th<? x-rmy. So large that the pint**, in it> holder with or without 
n*i intensifying Mtetui, tnny t>c positioned without moving the patient. 

amperes, with small self-induction, a Wehnelt interrupter, and an 
interrupted cxjx>sure lasting one hundred or one hundred and lift.' 
seconds is alisolutely safe, and with correct technic will produce an 
excellent radiograph. Eighteen amperes, producing an intensity of 
i'< louaey, will require an exposure of thirty seconds. The extremely 
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the reinforce*! etuis for cords passed under the table. The board is 
pressed lightly across the abdomen (Fig. 677), making a reduction of 
2 or 3 inches in the thickness through which the x-ray must pass, and 
b itself perfectly transparent to all but. the softest rays. As these 
ravs are the ones which produce dermatitis the board compressor fur¬ 
nishes an element of safety. 

The cotnpression band with an inflated rublnT ball is easily and quickly 
applied (Fig. 077). 

Heavy tungsten target tubes arc necessary for this work. 

The tube must be excited in such a way as to produce a brilliant 
radiance, as viewed with t lit* lluoroseope, and the vacuum ought to l>c 
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of about one second. Th,- cunrnt'sht.ISd be *h <2 J r p !' rtn,t of exposures 
ensure in time to prevent the i l .lt'' ofT (lurin * a weak 
after a minute’s pause turnedon i» bc fJ >, V ,n 8 overheated and 

there art* two dangers from overhe.timr ill Tr r ! 1 mcnibcred that 
through or the vacuum nmv become i“^‘cathode may be burnt 

another tube in readme**and T K* 1 ? ^ h ^ wise to have 
use. If the tube ? '?'*T r ° f tho ,uV » »» 

stituted, taking care that its anticathode tu l >e slK, V ltl ** sul) ~ 

point, directly above the umbilicus as the li^t ^ sanu> 

ft P-rtiy of ,ho u ro ,er W. * the po.vL'ttS 

flat on lus back with the limbs extended, and sufficient cuXonsundS 
his back to tilt the pelvis somewhat forward. The anticathode should 
be vertically above a point 3 inches below tho umbilicus. In Ihi* 
position the rays pan down through the pelvic canal, and anv cab 
cuius present is soon free from the shadow of the bones. The distance 
ot the tube from the plate, the degree of vacuum, and length and in¬ 
tensity of the exposure are the same as for renal calculi. The com¬ 
pression board is used. Following the authors almost invariable 
practice in radiography a shield of x-ray metal (tin and lead) is placed 
behind the plate to shield it from secondary rays arising from the 
wood or other parts of the table or from different objects in the room. 

Riddel 1 uses the fluoroscopc as a preliminary to radiography in 
examining for urinary calculi, but this is extremely dangerous. 

The plan of having the patient lie face down upon a canvas stretcher 
or thin board table, with the tube underneath the abdomen, enables one 
to make a fluoroscopic examination for renal or ureteral calculi. The 
fluoroscope is held over the patient’t back. The tube may be held by 
the orthodiagraph, or it may be completely enclosed in an opaque shield, 
such as Ripperger’s. Using the latter with the largest diaphragm and 
the anticathode at a distance of 25 inches from fluorescent screen, the 
whole of both kidney and ureter regions and the bladder become visible 
at once. Any large calculus may be discovered by an eye trained to 
this phase of fluoroscopy, and may be subjected to more exact scrutiny 
with a smaller diaphragm or cylinder, or with the author’s cellular 
diaphragm. The protective shield prevents injury to the operator’s 
limbs or genitals, and, if the room is entirely darkened and the fluoro¬ 
scopic screen covered by a sheet of lead-glass, his face and etes are also 
protected. A radiograph may be made of the whole region, or a smaller 
one, with a diaphragm or cylinder, may be made of a stone located »> 
fluoroscopy. The dangers to the operator arc so great that even these 

precautions will not make it safe to use frequently. , 

The danger to the patient must be remembered, and. if the totaliza¬ 
tion of a calculus with the fluoroscujx* is evidently going ^ toJwmonj 
than a verv few seconds, the operator should stop and at once procei 

T* ££!£&* produces men- or less ns, oral compression of the 
alaiumen Ihc compression may be increased by pbcmgjm au-k* 

of some kind upon ,hc table under the P"* 510 " ‘ 

compression cylinder is not pracro abb Calculi. Kcnat calculi 

Locations in Which to look io .f.v -i, . inf j external 

are usually found near the made a-h>w the twelfth 

i (ibitKOW Meet. Jour., F ct>., 1WT> 


(C) Jeff Behary 2019 


290 



OfiS MFMCAI. MCTHICITT AN1> MmOaH KATA 

, /■ .» Tr thov arc much below this region, it i* 

to the border of the spi • • j SUS pj f .; OUH shadows beyond 

because of ' ° f ,T e of intestinal origin. 

the tip of the twelfth • ft f oum l below the brim of the pelvis. 

Urct«nUcaIcul,««ra<»t ! Oftcn i^.^, (>y ft )inc atarting , inch 

The course of 1 uf t |„.' pu |,ia and extending to the sacro-iliac 

internal to th P uosition might be misleading in case of a 

calruius^sacculated at some distance from the ureteral lumen (Tilden- 

Brown,- with the tube over a point midway between 

the* umbilicus and the symphysis pubis, and with the ant,cathode 




. i r “diatinj: cellular diaphragm in radiography of rrnal 

.. *’*"- "ciKrtl of paiirnt, l.as (sound*. Iniluotion-<'oii, Is amiAins: sixty wtoiuls m # 

lIVKKd rxpocruro. I.,itnu>r<- j--mv tiintc. Tl.;_ ..h.nsd knc-atl.**' it 


calculi. Wright of pa __ _ __ ^ ^ _ _ _ JBI 

divided exposure. l.'inii.Tf x-ray plate.' Ti.i- uppuratVw hsu*iiw> abandoned bceauae I 
rwiuinxl fluortfscopjc anju-tuu nt aud wiw (lancrroun to tho operator. 

about 1(1 inches from the surface of the abdomen, will avoid casting the 
shallow of the ureters upon the sacrum, where it might l>o difficult t<» 
recognize the shadow of a stone. 

Among 9 cases of ureteral calculus reported by A. T. Cabot 1 the 
stone was l« h lir.**»l at the junction of upper and middle-thinls in one 
case. 2 were lodged at the lower part of the middle third, and ti in the 
lower third of the ureter. 

In Huctjers d. r »l cases examined for urinary calculus only 3 case* 
revealed a iirctcnu ralculuH lyiu^ above thp hriiu of the pelvis* 

__* Boston Med, mid 8m Juiir , 1005. 
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The Use of the Cvl' i 
Renal and Ureteral CaliulfLT? D ,i a P h t ra Rm in Radiography of 

and < inches long, extending from th ‘ yll r nd, ' r ' ? •»<*<■» in dLfetrr 
to the localiaing shield, or ^ °, f ,h « P»ti« nt’a body 

the distance from the anti!,»t& ^ tube, rnakei 

1 he diameter of the picture is p . atc 


the distance 
25 inches. 

ful improvement in definition^iV‘i ,nches » an(i ® r * a % wonder- 
when no diaphragm a,, S £ u£d ? c ?° In P^ with the results 
secure a picture of the exact tS£ of S ? n<ly wiH «■«* to 
being rcrpiired. By applvinc th< i ^'dnpy,an8 X 10-inch plate 
of the median line, ami i hep to the at . to one side 

be radiographed without exposing the wml’ Sidney rc g‘ on * may 

in tlittrortcr in the median lintTs inX*" 

will show the middle portion of both ureters * H ■ puDL ’ 

Stereoscopic radiography •may he occasionally need in the differ- 
enhal diagnosis of renal calculi. Filling the bladder and rectum whh 
oxygen gas still further increases the cleamcaa of the image. 

is rather important to maktf certain that the patient has not l>cen 
taking bismuth for a few days before such an examination. This 
would cause a shadow which might be mistaken for that of a calculus 
Dense cicatrices in the kidney have been seen by Baetjer to cause 
suspicious shadows similar to t hose of calculi. 

Dark shadows on the plate or light areas in the print, presenting 
a size, shape, and position suggestive of urinary calculi, must not he 
mistaken for them. They may be due to one of two different causes: 
first, an imperfection in the plate; second, a collection of gas in the 
rectum or some other part of the intestines. These shadows represent 
areas of reduced resistance to the x-ray, and cannot, therefore, be due 
to calculi, which, of course, cause increased resistance. 

The last ribs, the crest of the ilium, the transverse processes of the 
lumbar vertebrae, and the edge of the psoas muscle should all be clearly 
defined in a radiograph to fit it for the diagnosis of urinary calculi. 

Penetrability of Different Kinds of Calculi.—The order of pene¬ 
trability by the x-ray is: 1, Biliary calculi; 2, uric acid calculi; 3, phos- 
phatic calculi; 1, calcium oxalate calculi. 

Those least permeable, like the calcium oxalate calculi, cast the 
deepest shadows and arc the most easy to detect. 

t rie acid calculi cast faint shadows, but can almost alwa\s c 
detected in a successful radiograph. Plmsphatic and calcium oxalate 
calculi cast dense shadow's, and can always be seen m a succe^ml 
radiograph unless they arc very small. A ‘"dculus snrnU enough £ 
be pasra! in the urine may escape detection b\ the x-raj, especially 

if the patient is large or stout. „ . , , ^necific 

The order of permeability corresponds fain well with the speeme 

gravity of the different calculi. well in a num- 

Cystin and vanthin calculi have lo the fact ,hat many 

her of radiographs by Moms. Tim iJJJj and ammonium phQs- 

of these calculi contain calcium, mi g ... 
pliate, and they will contain 25 per cent of sulphur. 

»Lanr«i, July 21, »*.W0 
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Phleboliths. Those small concretions are very apt to occur in 
the veins of the pelvis, and can sometimes lx* seen in a radiograph. 
Their shadows are more definite and their edges are more sharply de¬ 
fined than those of a calculus, and they are almost always very small. 
They lie close to the line of the ureter at or below the brim of the pelvis. 
In cases of doubt another radiograph should be made with a ureteral 
catheter in position. The phlebolith will lx- found to the outer side of 
the catheter. 

A soft flexible ureteral catheter has been devised by Fenwick, 
and has also been used by Howard A. Kelly for cases of this kind. 
It contains a certain percentage of bismuth, and is safer to use than 
a catheter with a metal stylet. A catheter into which a certain amount 
of metallic mercury has been poured Is equally good for this purpose, 
but is not so simple as the catheter impregnate! with bismuth. 

The Ureteral Catheter in Radiography.—A ureteral catheter 
rendered opaque as above may be introduced as an aid in the radio- 
graphic diagnosis of ureteral and renal conditions. Damsky 1 used this 
method successfully in 2 most interesting cases. In one patient a sim¬ 
ple radiograph had shown a kidney-shaped body. The radiograph, made 
with a ureteral catheter and stylet in position, showed that these did 
not pass into th' kidney-shaped hody. It was concluded, therefore, 
that this was not the kidney, and upon operation it was found to be 
an ovarian cyst with an extremely long pedicle. The other case was 
that of a woman with a ureteral fistula following the removal of a uterine 
fibroid. A radiograph, made with catheters in both ureters and the 
fistula, showed which ureter had been opened and at what level. 

A ureteral catheter containing metal wire will show in a radio¬ 
graph. Bransford Lewis 3 reports a case in which three ureters were 
demonstrated in this way. 

The ureteral catheter will also aid in deciding whether a shadow 
on the plate is due to a calculus or to something outside of the ureter. 
Fenwick 3 reports cases in which the radiograph showed bodies apparently 
in the ureter, but a second radiograph with a ureteral stylet showed 
that such was not the case. The operations showed that the shadows 
were those of calcified lymphatic glands or arteries. 

Technic of Ureteral Catheterization (Dr. Ralph Tousey, Personal 
Communication).'—The catheters are sterilized by washing with green 
soap and water, placing them in nAm bichlorid of mercury for an hour 
or two, then in 2 per cent, boric-acid solution. They are dried and 
kept. dry. If they an* to be used soon keep them in boric-acid 
dilution. The stylets may be Itoiled or passed through an alcohol 
naiiu* and k 0 pt temporarily in boric-acid solution. The metallic in¬ 
struments arc sterilized by washing in alcohol. Ixical anesthesia is 
secured in the female by filling the urethra with 20 minims of 5 per cent, 
so ut ion ot cocain from a hypodermic syringe without a needle, leaving 
the solution in for three minutes, and in the male by the instillation of 
• or it) minims of 1 per cent, solution of eucain in the prostatic urethra, 
tilvcenn is used as a lubricant. 

, * °* the Nitxc type of evstosrope, for instance, the Brown-Buerger. 

e patient is m the dorsal position, with the legs supported by crutches. 

* \ ntchn(4)iuiia Curts. July 9, 1905. 

Medical Record, Oct. 0. 1908 
' British Med. Jour.. 1906 
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Six ounces of 2 j>er cent, boric-mid solution is injected into the bladder 
through a flexible catheter, which is withdrawn, and then the catheter- 
izing cvstoecopc is introduced. T he perforated caps of the bitter arc 
already provided with the two eatheters. the other ends of which arc 
held at a higher level by the patient or nurse. 'Hie orifice of one ureter 
is to be sought obliquely outward and backward inches distant 
from the urethra, and a number of blood-vessels will be seen to radiate 
from it. Push the corresponding catheter in until its tip is seen, and 
further, until the tip disappears beyond the field of vision. See the 
ureter, bend up the catheter with the lever provided for the purpose 
until the tip of the catheter is seen; push the entire instrument toward 
the catheter and the catheter will probably enter the ureter. When in 
push the catheter a couple of inches further into the ureter, ami swing 
the instrument over to the other side and introduce a catheter into the 
other ureter. The urine may be collected in two sterile test-tubes for 
ten or fifteen minutes. Pushing the catheters in, the pelvis of the 
kiilnev will be entered at a distance of about 50 cm. from the internal 
urethral orifice; this will be evidenced by a certain obstruction, also 
perhaps by the escape of a dnun of urine at once instead of the ureteral 
peristalsis. The capacity of the pelvis is about 2 drams. 

The Howard Kellv evstoseope is simply an open hollow cylinder 
introduced into the air-filled female bladder and directly exposing the 
ureteral orifice, which appears of its natural size instead of being magni¬ 
fied eight times, as in the Brown-Buerger cystoseope Patient on her 
back, with feet in stirrups, cocain is applied, the bladder is emptied by 
a catheter, the urethra is dilated by passing No. 20 Hanks cervical 
dilator. Then the knee -chest position is assumed, buttocks on a plum >- 
lino with the calves, thighs a little back of the perpendicular. I raw 
back the perineum with the finger to allow the vagina to balloon ou 
in some exceptional eases introduce a rectal speculum ‘or a menu* - 
Introduce a Kelly evstoseope. 25 French, with eleetnc-liBht attactatent 
Depress handle, bladder fillintt with air. Draw out to 
orifice, then push in for 1 \ inch with a lateral deviation ot ot l 

see the orifice of one ureter. «,i.ition of 

As a prophylactic after cystoscopy 2 ounces of - per cen .. 

protargol are injected into the bladder. somewhat 

In case of doubt the author makes two radiographs fr< , . 

different .line, ions. Coineidence of the shadows «nte^jgg«gg 
and foreign body in lioth pictures shows that the foreign 

Deielcpment of the plate to show renal calculi . ^ <m ex _ 

land, 1 working with an induction-coil, mercury ime j - f _ 
po-ure of five to twenty seconds with a primary 1 , wvts . U-st. 

and an Ilford x-ray plate, found that six minuie* 1 and 

The Ilford mctol hydroqumone formula was'J*; 1 * $ ..-Lib seen through 
dried plate wa-s not blackened but white and t hi m and 

bv daylight. The details of 1 he aWominal ^ uledly differ- 

• iliae crests should 1 h- quite dear. 1 his.it wiJ j. lto 0 f ,hc stomach 

ent from the development commonly much denser than a renal 

or intestines containing bismuth, which is 

calculus and where the plate is mistake in diagno- 

Re suits in Renal and Ureteral Radiography. 

» Ar<*li. Koentacn Ray. Jim.. 100P. 
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sis is possible in exceptional coses even in the most expert ImmK, i, M t \ u 
general it forms an extremely reliable means of diagnosis. 

Brown 1 mentions a ease in which the radiograph failed t,, „h mv ;i 
ureteral cjileulus which could be seen with the cystoseope. and which 
was subsequently removed by an operation. 

Lvdston - ' reports several eases of ureteral and renal calculi rciimv.,) 
by operation. Some of these were found in the skiagraph, hut in fully 
as manv other cases they were not. 

The x-ray gave negative results in a case reported by W are. 1 n ,. 
case was one of contracted bladder, and at a post-mortem examination 
a stone was found in each ureter close to tin* bladder. 

The late Tilden Brown 4 found that in cases of pure uric-acid stum-, a 
negative radiograph was as likely as not to be returned by tlie radiog¬ 
rapher, and this, too. in subjects of favorable proj>ortions and where the 
intestinal contents are thoroughly removed. 

Baetjcr reports a successful use of the x-ray in practically all of :;:>i 
cases examined for urinary calculi. 

The authors own cases include a number in which a positive diag¬ 
nosis of calculus was made from the radiograph. All but one of these 
arc known to have l>een operated on ami the calculi removed. The 
one case known not to have been operated on made the most beaut if A 
picture of all. The patient was referred to the author by Dr. 1 >y 
Broun, and a radiograph showed a collection of stones, like a bunch 
of grapes, in the left kidney. Since the pain and tenderness had always 
been on the right side, a second radiograph was made, placing a dis¬ 
tinguishing mark on the right side of the plate. This again showed 
the group of calculi in the left kidney. The pictures are decidedly 
different, showing either a different grouping of the calculi or a differ¬ 
ence in their position relative to that of the x-ray tube. Dr. Broun 
lost sight of the patient for a number of years because the man was 
afraid to be operated upon. A radiograph (Fig. 679), made at the 
end of that time, showed a similar condition. 

A curious case of the author’s was one in which the radiograph 
showed a calculus which the operator, l)r. Gallant/ found enil w-dded 
in the mesentery 2 inches from the ureter. It had all the character¬ 
istics of a ureteral calculus. 

Another case had been subjected to thirteen x-ray examination* 
before being brought to the author by her physician. Dr. W. lravi- 
Gibb, bix or seven of these had been made in England, anti revealed 
a ureteral calculus which had been passed spontaneously. The m- 
maintler of the radiographs had been made in America. None ol die 
entire thirteen radiographs showed a renal calculus, although ilwm 
were well-marked symptoms of such trouble. Thus kidney was known 
° i ! ,ro a P*cd and the other kidney had been removed. The ra - 1 "' 

fr^tTn m au thor’s usual manner, without any 1 
intensity of radmnee or extra long,I, of exposu4, and revealed ti.e 
^ ^ large renal calculus, presenting two hom-like prolong' 

15, IQOTi, p.*r2oi’ ' ‘ ^ re, ' on ' Oct. 17, 190(1; Jour. Am. Mol. Ashw • * 


p. 6S4. 


!{??,• Ain. Med. Amor., 1906. 

. v! J • J‘*»ir . March .11, 1 

‘ Ibid., p 683. 

' 'v n ’v' ,lo, * nt K . Jan., 1907, 

* i Mod Jo, IT., March 31, 1900, p. 


684. 
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tWM ddwnward. Smaller pieces were visible around it. The stones 
wore? removed by I)r. < a day or two later, and were found to cor¬ 
respond in shape with tho radiographic image. 

Should the Surgeon be Given the Radiograph or Should He 
Simply be Given the Radiologist's Report of His Examination? — 
The last case is one in point. The radiologist who had made the last 
examination previous to my own had refused to let tho surgeon have 
the radiograph, but simply stated that it showed that no stone was 
present. The subsequent result showed that this opinion was incorrect 
and that if it had been acted upon the patient would have been left, 
to suffer from this very painful condition. 

It is, I believe, the opinion of a majority of the active members 
of the American Kontgon Ray Society that the radiologist is to give 
his opinion and not a picture from which the surgeon can make his 
own diagnosis. This is on the theory that the radiograph requires 
interpretation by a specialist. 

My own feeling is that the surgeon should receive the picture as 
well as the radiographer's full explanation of it and his diagnosis. 
The surgeon should have the opportunity to become familiar with 
radiographs of the different conditions which he Is called upon to treat, 
and should be able to judge of the quality of the picture. If it is a 
mere foggy daub, when he knows that a good radiograph should show 
the lateral processes of the lumbar vertebrae, he is not obliged to 
take the radiologist’s diagnosis and run the risk of performing a serious 
operation uselessly or of neglecting to perform an operation in a case 
which requires it. 

The surgeon will doubtless accept the radiographer’s diagnosis 
in almost even* case, but he should have even’ opportunity of knowing 
whether this opinon Is based upon a successful radiograph or not. 

In some cases the surgeon has made a special study of the radio¬ 
graphic appearance of a particular class of lesions, and his opinion may 
be even more valuable than that of the radiographer. The author 
has learned a great deal from friends who have sent him cases to be 
radiographed because they have not the time to devote to the technic 
manipulation of x-ray apparatus. 

In one case of the author’s two plates were exposed at the same 
time and both showed excellent detail. One showed an image like 
that of a calculus somewhat below and external to the region of the 
kidney. The image did not show on the other plate, and the proba¬ 
bility seemed that it was due to some defect in the first plate. Dr. 
Douglas 11. Stewart operated, however, and found a calculus in the posi¬ 
tion indicated by the first plate. 

A considerable duiiiIht of cases have been examined by the author 
in which the radiograph showed no stone in the kidney or ureter. As 
far as he knows, none of these cases have been operated on and, there¬ 
fore, it Is impossible to say whether the negative diagnosis was eornret 
in all of these or not. 

Ch:is. Ixatter Jx’onard and Lewis Gregory Cole have reported a large 
number of eases examined by them for renal and ureteral calculi with 
excellent results. Leonard formerly gave a long exposure, four or 
five minutes, with a moderate intensity of radiation, but now uses a 
transformer and an exposure of only a few seconds. Cole uses a short 
exposure, about half a minute, with great intensity. 
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As to the degree of penetration, Caldwell uses a ray with which the 
bones of the hand appear gray. (The use of the hand as a radiometer 
is a most dangerous praetiee.) 

Some of the authors best radiographs of the pelvis and lumber 
region have been made with a penetration of only No. 4 BonoM with 
which the bones of the hand would appear almost black on lluomseonie 

examination. W P 1C 

One case was examine, 1 f„r calculus, and ,f K . very di,(i„ct i„ la „ e 
of the kidney was regarded as sullicient evidence, taken together Jffl, 
the hicton- of the ease, to require an exploratory operation The 
operator. Ur. looker, found a prolapsed kidney in a state of ehroide 
inflammation, requiring removal of the entire organ. There were no 
calculi and no calcareous foci. 

HYDRONEPHROSIS 

This disease produces an abnormal appearance in the radiograph 
An area of opacity may be seen to begin in the kidney region and ex¬ 
tend downward and perhaps inward from it. Its regular, sharplv- 
defined, convex border and large size are its chief characteristics. These 
may not enable one to make more than a probable diagnosis of hydro¬ 
nephrosis, but. they do exclude renal calculi or biliary calculi (as the 
sole lesion), tuberculosis of the kidney, or intestinal obstruction. 

Report on the Radiographic Findings in a Case of Hvdro- 
nephrosis. -1 he patient was sent to me through the kindness of 
Dr. Beaman Douglas. Gall-stone disease was suspected from the symp¬ 
toms of attacks of pain and tenderness and from the presence of a 
tumor in the gall-bladder region. A radiograph was made after an 
ordinary dose of Rochelle salt, and another a few days later after 
very thorough purgation by Hunyadi water and fasting for twenty 
k° un L\, *he lowing is an abstract of my report on the radiographs: 

“lhe two pictures are practically identical They show the ab¬ 
sence of any renal, ureteral, or vesical calculus, and they show an area 
° de f n T op^y, extending downward and inward from the 

nght lobe of the liver to the median line at the level of the crests of the 
6ia The right-hand Ixmler of this area of opacity is very sharply 

theaT Lin!n-° r , r r an .. unbro £ cn line ' ' vhich makes the right side of 
! ' on th^ lnf! • r radlo S ra Pb contrast greatly with the left side. Wo 
Shadow of t hi f m0 "r 1 Ur leSS ^regular and broken border to the 

the lower ribs on thn't"'. • / 10 of °P ac * t T on tl *e right side obscures 

aml als< ? a V* ri of the vertebne. A mass 
certainly not one with <* j x P C(, Ud to cast so decided a shadow, and 

defined border. The opacity 
tumor. There anne-irs f i ^ lt h»«*r a large sac of fluid or of a solid 
surgical exploration 'in' this l ^ u* ° lIoul ? to the of 

an- any gall-stones present nt It . c f, nnot bt * stated whether there 
bulk of the swelline which ; r u ’ an J .^ay certainly do not form the 
, p.0 operation, be? !,Won,i '.'"' Potion 

ated a large sac of fluid which' * 8ur ® e °n in Portland, Maine, evucu- 
cyst but from which urine twwmn . ^ a PP ear ®d to h° « retroperitoneal 
trouble was hydronephrosis g dow m a few ^ a >' s » proving that the 









THE X-RAY 
PYELOGRAPHY 

Volcleer and Lichtcnberg' pass a ureteral catheter into the kidnev 
and inject a warm (5 per cent.) solution of eollnrgol (a silver comixmndi 
into its |vjvis. rhe size and shape of the pelvis of the kidnev ran then 

r m a I? 1 * i°? I ?P h ‘• Th „ e ? ,e,hod ia suggested for the diagnosis 

of dilatation and of deformity of the ureter. 

PERINEPHRITIS 

The x-rav gave negative results in a ease of paranephritic sclerosis 
operated upon by Berg. 2 

HEMORRHAGIC NEPHRITIS 

Hemorrhagic nephritis was present in 2 cases reported by Wiener* 
The radiographs showed no abnormal appearance of the kidney ureter 
or bladder. ' * 

RENAL TUBERCULOSIS 

Tuberculosis of the kidneys, according to Brown/ presents radio- 
graphic appearances of diagnostic value. Such a kidney casts a well- 
marked shadow. In one of Brown’s cases the x-ray showed a shadow 
suggestive of renal calculus, and an operation showed that the kidnev 
was tuberculous and filled with a putty-like substance. J. Bayard 
Clark* and others have reported cases of tuberculosis of the kidney 
which were diagnosed by radiography, combined with cystoscopy anil 
cryoscopy. 

A radiograph of urine in a case examined for Dr. E. L. Keyes, Jr., 
gave positive indications of the character of the lesion. 

RADIOGRAPHY OF VESICAL CALCULUS 

lwo positions are available. One is with the patient face down 
upon the plate and the tube in the median line at a lower position, so 
that the rays will shine obliquely upward through the pelvis and pre- 
vent the shadow of the sacrum from filling up the entire image of the 
pelvic canal. In the other position, the patient lies faee up upon the 
plate, and the x-ray tube is in the median line, about 3 inches above 
the symphysis pubis, the anticathode being at a distance of 17 inches 
frotn ihe plate if no cylinder diaphragm is used, and about 24 inches 
if this apparatus is used. 

Ihe rays traverse the pelvis in the same line in both cases, but in 
opposite directions. The idea is to show the cavity of the pelvis as 
free as possible from the shadow’ of the sacrum. The author places the 
plate.behind and the tube in front, but some others prefer the ventral 
jsisition, on the theory that it brings the plate nearer the bladder and 
consequently nearer the stone. As it is better to have the bladder 
empty, and as the stone is almost always near the nook of the bladder, 
this reasoning docs not seern exactly correct. 

1 Munch. Mod. Woch., Jim 16, 100(5. 

1 N Y. Med. Jour., Aug. IS, 1000. 

* N Y Arad. Med. Gcnito-Unnary Section, Oct. 17, 1000; X. Y. Med. Jour . 
Dec. 15, 1006, p. 1204. 

* Ibid. 

* Med Nem, Dec. 9, 1905. 
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The author’s cellular diaphragm gives dearness of definition through 
this thick portion of the Ixnly better than in any other way. 

The penetration should be about No. t'» Bonoist, and nn intensity 
of i\ Tousey and an exposure of thirty seconds will lie required with a 
coil. A shorter time will give a good picture, but one lacking a little 
in density. This intensity may be produced by a tube excited by a 
12-inch induction-coil with 18 amperes of primary current, supplied by 
the 110-volt direct current passed through a \Yclinch interrupter, but 
not using any rheostat resistance. Less intensity, such as ^ Tousey, 
would require an exposure of two or three minutes, and would be gener¬ 
ated by a 12-inch induction-coil with a Wehnelt interrupter, 110-volt 
direct current, and a primary current of amperes. Transformer cur¬ 
rents of 25 to 50 mu., producing an intensity of from £ to 1 Tousey, re¬ 
quin' an exposure of from one to ten seconds. 

Intermediate intensities produce a vesical radiograph with an 
exposure between these two extremes. 

The rect um and bladder contents should be evacuated, and a much 
clearer image will be obtained if both these cavities are filled with 
oxygen gas. 

A case has been reported in which the radiograph, made in the ordi- 
narv way, did not show a small stone, which was clearly depicted on a 
photographic film held in the vagina, just as radiographs of the teeth 
are made upon a film held inside the mouth. 

The stones, shown in one of the author’s cases, had not been discov¬ 
ered when a Bottini operation for prostatic hypertrophy was performed 
two years previously, and consequently no improvement had followed 
the operation. The patient, a man of sixty-five, was sick in bed, having 
his bladder irrigated five or six times a day, and suffering great pain. 
A sound failed to discover any stone two weeks before the x-ray exami¬ 
nation. The radiograph showed two large calculi, which were removed 
at an operation by l)r. Buck Garleton. He found that the stones 
were of a putty-like consistence, which accounted for the impossibility 
of detecting them by ordinary means of examination. Since the 
operation the old gentleman is able to run up and down stairs and rode 
100 miles on horseback in one day a year later. The x-ray has actually 
saved this man’s life. 

Vesical calculi are usually made up of oxalates or phosphates, some¬ 
times having a nucleus of uric acid, and are usually of considerable size. 

Moseley 1 prefers to have the patient lie face down on the plate, so as 
to bring the bladder nearer the plate. 

The bladder and rectum should be empty. 

The bladder and rectum may be filled with oxygen gas, but this is 
not entirely free from danger, and Saenger 3 reports a fatal case. 

An encysted calculus in the lower posterior wall of the bladder 
was found by means of a radiograph by Menges, and removed bv Holmes* 
systematic exploration with a searcliing sound under general 
anesthesia had failed to discover it. It was completely encapsulated. 

In rases examined for vesical calculus the kidneys and ureters should 

i >e radiographed. Many vesical calculi originate in the kidnc\ . and 
it w wise to see whether new ones are forming. 

V.”. 1 - Jour * Mawh. 1903. 

1 ,,M?d • Apru 10. 1907. 

* X. Y. Med. Jour , May 27, 1905. 
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Btvk states that since lie ha* begun to radiograph the kidney as 
well as the bladder he has found renal calculi in every ca« of vesical 
calculus. This observation makes it important to investigate the 
kidney regions as well as the bladder. Additional observations are ns 
quirod to determine whether such a combination is invariably present. 

PROSTATIC CALCULI 

A case of this comparatively rare condition, referred bv I)r. J. 
P. McGowan, was readily shown by a radiograph. The patient lav 
supine upon the plate, the lower end of which was raised to an angle 
of 20 degrees with the table, and the tube was 1 inches above the sym¬ 
physis pubis. Thus was with the idea of securing an image of the 
calculus not overlapped by that of the pubic bones. This did not 
prove to be the case, but the calculus was such an enormous one that 
this makes little difference, in fact, in this picture the image of the 
stone completely overshadows that of the symphysis pubis. Whether 
the object could lie obtained by placing the tube at a considerably 
lower level than the symphysis is not known by actual experiment, 
but it seems probable. If so, the stone would cast an image below 


Fig. 080.'—Radiocmph of prootatie calculus Fir. dSI.—Photograph of prostatic 
after removal (ouc-half natural size). Radiating calculus after removal (wait* of inch* 1 * 
cellular diaphragm employed. for comparison). (Case examined for 

Dr. McGowan.) 

the arch of the pubis, but overshadowed by the image of the sacrum 
anti coccyx. 

Considering also the possibility that the calculus might be in the 
bladder instead of in the prostate, the position adopted in making this 
radiograph seems the most desirable one. 

Fig. 080 is a radiograph made with the author’s radiating diaphragm 
of this calculus after removal, and Fig. 081 is an ordinary photograph 
» Jour. Aiu. Mod. A*wc„ Dec. 23, 1005. 
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of the calculus hold in the hand nnd wit h a scale graduated in inrhe^ f,,r 

comparison. 

The seminal vesicles have l>cen shown in radiographs 
injection of o per cent. argy*rol solution. 1 

FOREIGN BODIES IN THE PELVIC ORGANS 

Foreign bodies in the bladder, vagina or uterus, or the rectum are 
well shown in a radiograph of the pelvis made with the plate under the 
patient and the tube over the median line \ inch above the symphysis 

pubis. 

THE PELVIC BONES 

The pelvis is well shown in a picture made as for vesical calculi; 
but for the sacrum and coccyx especially the pelvis is tilted forward] 
and the tube is just above the level of the symphysis pubis. The 
compression hoard anil the cellular diaphragm are used anil the other 
conditions arc the same as for renal calculi. 

Non-union of the Symphysis Pubis.—This condition as a con¬ 
genital defect was found in a ease of epispadias reported by Mouratoff.* 
The radiograph showed that there was an absence of union between 
the pubic bones, and that the symphysis was a relaxed membranous 
barrier. 

Separation of the Symphysis Pubis.—This injury is not so very 
rare as a complication of difficult parturition and can be recognized 

in a radiograph. 

Radiography of the Symphysis Pubis and Its Normal Appear¬ 
ance.—The radiograph may be made with the tube in the median 
line, and about 1 inch above the symphysis, with the plate under the 
hack of the pelvis. The distance from the anticathode to the plate 
should be about 17 inches, unless a cylinder diaphragm or the author’s 
cellular diaphragm is used, in which ease it should be about 24 inches. 
An intensity of iV Touscy and a penetration of No. 6 Benoist will 
require an exposure of thirty seconds. The radiograph Ls likely to be 
a good one, in spite of the fact that the part to be depicted Ls at a distance 

from the plate. .. . , . . 

Another position is for the patient to lie face down ujwm the plate, 
the center of which Ls under the symphysis pubis. The tube is in the 
median line and at. a lower position, so that the shadow of the sacrum 
will fall at a higher level than the symphysis. The idea is to have the 
ray pass along the same line as with the patient in the dorsal position, 

but in the opposite direction. . „ 

Even in a patient sixtv-five years old the symphysis shows normaJJ> 
a complete line of separation, and it may happen that in a pern* > 
normal person of any age the radiograph may show an apparen > 
considerable separation. The knowledge of this fact will enable on< 
to guard against the error of mistaking a normal for a pathologic con 
dition in the symphysis. _ . 

Fracture or Dislocation of the Coccyx.—It is suggested by ih‘‘ 
author that a clearer radiograph of the coccyx ami lower part o! the 
sacrum may be obtained upon a photographic film held inside the 
vagina, just as radiographs of the teeth are made upon films held in¬ 
side the mouth. A fracture or dislocation of the coccyx could U* very 

1 W.T. Bdfidd, Jour Am Med. Assoc., Nov. 22, 1913, vol Ixi. No. 21. p W>" 

* Rou-'kv Vrotch., July 20, 1902. 
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The possibility of destroying the vitality of the fetus or of nm- 
< iHing stenlitj through action upon the mother’s ovaries should 
deter one from making repeated x-ray examinations during 

A-ray Diagnosis of Pregnancy and of Extra-uterin^ GeS ' 
A radiograph of the pelvis will be of service in either of those C on- 

J J7q'n,V, ,!lt V s ? U Ht 1S apt l>e a siIh °uctte of the fetal mass rather 
than a picture of its different hones. 

Lichen stein 1 describes a case of extra-uterine pregnanev with 

° f ^l fetUS - ,. The ™ made bv means of a 

radiograph taken with a medium soft tube without a diaphragm and 

an exposure of one and three-quarter minutes. The maternal pelvis 
showed sharply but the lumbar vertebrae were not so distinct. Over 
the nght nui of the pelvis two fetal extremities were seen, one being a 
part of the thigh, end the other, at an angle with this, being the leg. 
Ihe nbs showed as a striped area on the other side of the mother's 
pelvis. A pelvis presentation was diagnosed, which was verified by 
operation. J 

Dermoid Cyst.—Tiiis condition showed verv well in a case 
referred to the author by Dr. John M. Keyes. 

THE HIP-JOINT 

Dislocation, either congenital or acquired, and fractures of the neck 
of tlie femur are well shown by a radiograph, but the use of the fluoro- 
scope is not to be recommended. 

for a radiograph the patient may lie either prone or supine, the 
limbs arc extended, and the compression band is used (Fig. 082). For 
a picture of both hips he lies face up. with the plate under the Lack of 
the pelvis; the anticathode is directly over the median line. 1 \ inches 
above the symphysis pubis, 15 to 18 inches from the plate. The 
latter should measure 14X17 inches, and be placed transversely with 
its center at the level of the trochanters. For a picture of only one hip 
the plate measures 11X14 inches, and is placed longitudinally with its 
center 1 inch internal to the trochanter. The anticathode of the x-ray 
tube Is vertically over the center of the plate, at a distance of 15 to 18 
inches from it. The tube should have a heavy target, so as to permit the 
use of a primary current of 10 amperes or more, and the exposure 
should be two minutes with 10 amperes (V* Tousey), or one minute 
with 15 amperes (i 1 ! Tousey), or fifteen seconds with 25 amperes (iV, 
Tousey). Transformer currents make it possible to make a radiograph 

• Munch Med. Woch., vol. vi, 8-2-1. 
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of the hip in one second without an intensifying screen. hut ordinarily 
hvo seconds is liettor. The beat, though perhajw not the quickest, pic- 
ture> arc made with a medium low vacuum, resistance 2 inches, radiom¬ 
eter No. 3 or 1 Bcnoist. Any diaphragm or cylinder will give increased 
definition for one hip at a time. • . 

Tuberculosis of the Hip.—Tuberculosis of the hip is often shown 
In- the radiograph at an earlier stage than by any other means. The 
head of the femur may be almost transparent and a portion be absorbed. 

Among the signs of tuberculosis of the hip seen in the radiograph 
mav lie an unnatural transparency of the head of the femur or of 
the acetabulum, due to demineralization. Absorption of the nrticular 
cartilages would be shown by an unnaturally close apposition between 



the bony surfaces. Malposition is readily discovered. There may » 
abscess-cavities or sequestra, the acetabular cavity may be enlurg*' . 
or the head and sometimes part of the neck of the femur may have ui>- 
appeared. . . 

IiOvett and Brown* report the results of radiographic study in u 
cases of suspected hip disease. They examined the collection of radio¬ 
graphs which had been taken at their hospital for a number of ye-i 1 ' 
and recorded the results before consulting the clinical histories. * 
radiographic diagnosis was found to agree with the clinical diagnosis 
in all but 5 of the cases. The cause of error in I case was the presence 
of an inguinal abscess, blurring the outline of the head and neck y 
the femur in such a way as to cause it to In* mistaken for UiImtcuIo^ 1 ** 

* N. Y. Mod. Jour., Jan. 2S, 1H07. 
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.. , . . ------■« hips showed merely incidentally upon 

plat os made tor stone in the bladder or other troubles. 

Sixty-one eases were diagnosed from the radiographs as tvpic hip 
disease, and this was confirmed by the clinical histories, both before and 
subsequent to the making of the radiograph. 

The radiographic appearances in an early stage, when the only 
symptoms are sensitiveness and muscular spasm, may not be percept¬ 
ibly different from those of a normal hip. 

\\ hen limitation of motion due to spasm occurred the radiographs 
showed evidences of l>ony atrophy. The earliest evidences of atrophy 
are diminished density and size of the bony shadow. 

Bony thickening is a reparative process, and is sometimes seen at a 
later stage. 

“ Reduced radiability ” is the name {riven by Lovett and Ilrown 
to a condition in which the radiographic image is blurred or obscured; 
not merely faint from lack of density in the bones depicted. This 
condition may be due to the presence of thick serum, pus. or detritus 
in the joint. Similar material outside of the joint will produce the same 
radiographic effect, and Lovett and Brown found it deceptive in a case 
of inguinal abscess. 

Erosion or actual loss of bone substance was present in some cases, 
and was always shown hv the radiograph. It varied from simple 
irregularity of the articular surface to cavities or complete absorption. 

Displacement* Resulting from Hip Disease.— These are grouped by 
Ashley 1 in three classes, and he states that a good radiograph affords 
the only means of positively distinguishing between these. 

In group A the proximal end of the femur rests well within the 
acetabulum. In group B the proximal end of the femur rests near or 
upon the rim of the acetabulum. In group C the proximal end of i a 
femur lies 1 inch or more from the acetabulum. , 

McCurdy's* Transpelvic Line for Determining Displacement at the 
Hip— This line muv be applied to radiographs. A line through the 
spines of the pubic bones passes outward across the normal 
the hip-joints and the top of the great trochanter. 
be above or below this line. Lateral displacement is i—dI frern a 
line drawn perpendicular to the transpelvic line and parsing through 

trochanter at the level of the 

top of thread of the femur and ^nsMcmbl^veMcCurd} a tram- 

pelvic line, while the head of the femur « ,he 

facts would establish a fracture of the neck oi 

break in the bone were not visible. M mination f or this injury is 

Fracture of the Acetabulum.- ho »» £ ten)ur 
the saute as for dislocation ofh . h I^ mav „ 1|SCUK . the image of the 

TOc Ltcr surface of '.he pelvis hem may show 
protrusion or splintering- 

. N Y. Med- Jour.. March 1°. 

»iw. jour. QgUwp. i 905 - 
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GovmW publW.nl radiugrapli» showing arnktonue changes win. 1, 

takopln.Ift. r blomllcs* reductionof congenital ,lu.nn-,jt,„„ ..Mho I 

Fracture of the Anterior Superior Spine of the Ilium by Mu«- 
cular Action. —This condition was demonstrated in a eaee reported 
hv Itebce 9 Part, of the pelvis may be shown m a radiograph made 
Sth the plate upon the table, and the patient lying fare up. but w,,|, 
the pelvis turned a little toward the affected side he tube should 
Ik over the median line of the abdomen. 2 inches above the syrnnhy .,. 
pubis. The anticathode should be at a distance of lb oi lx inch... 



Fig. 683.—Bwrrn month* old fractnrr of neck of femur with non-union 

referred by Dr It. \V. Egatman.) 


from the plate. ^ A suitable exposure would be one minute, with ;1 
penetration of No. 5 Benoist anti an intensity of .V Xousev, or tliirt> 
stHimtls with an intensity of * Tousey. The latter miuiivs a prim*’ v 
current of IS amperes. Transformer currents greatly reduce the tilts' o 


Congenital Dislocation of the Hip.~The x-mv diagnosis is 
upon a radiograph, made with the patient Iving'upon his Iwk 
f S'*!?® A 1 ®?-. J,in 1'JOO. 

" 1 ' oumnl. Nov. 17, 1908, ru<lio|cr.-ipb by II. Plummer. 
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the plate undcrnc-uti „„.i .< 

shoul.l bi >11 a distance of If, inch® ST / . 0,0 utaitliKl,- 

1< or IS inches for an adult. m 1 10 ^ :i °‘ f° r 11 child and 

A case had been ><cnt in n«* i.* i 

suspecting congenital dislocation of Tw b?, C °. f , Paralysis, but, 

ease to the author for a mdioSanh oi » d T^ ^ lh « 
the femur, stil a separate eninhv ;« ♦! U £?, u , m su c tllu of 

four years old, was aSS^SL!!* .v?*t h,ld W! ? ? n, - v or 

the affected side there was a distm • ' /V u T ^ c . ao ‘* , ab u lum } while on 

ftT* 

hc ,. a f eta } > . uIun 1 ‘- A . glanc . e at the fluoroscopic image did not 
show ithe dislocatton, but the radiograph did so at once. The left hip 

u:i> seen to be normal, with the head of the femur in contact with the 
acetabulum, while the head of the right hip was about 1 inch away 
from the acetabulum and rested upon the ala of the ilium. 

Stereoscopic Radiographs of Congenital Dislocation of the Hip.~ 
These pictures, as pointed out by Hildebrand, 1 are useful as a means of 
showing the direction and extent of displacement in a sagittal or antero¬ 
posterior plane. Ordinary radiography would not show this displace¬ 
ment, but only lateral or vertical displacement. 

A Case of Old Ununited Fracture of the Neck of the Femur. 
—The radiograph (Fig. 6S3) was made seven months after injury, 
during which time the patient had been walking around with a crutch. 

THE THIGH 

Fluoroscopic examination succeeds well in determining fracture, 
sarcoma, exostosis or necrosis of the femur, and in locating foreign 
bodies. The tube for such a fluoroscopic examination should have a 
vacuum represented by a 3-inch resistance, No. 5 Bcnoist, the primary 
current should be about S amperes with rapid interruptions, and care 
should be taken not to expose the patient to the x-ray more than two 
or three minutes with the anticathode at a distance of 10 inches irom 
the nearest surface. The tube may be placed further away and several 
brief exposures made to cover the whole operation—removal oi a for¬ 
eign body or dressing a fracture. For the latter purpose it is very 
convenient to have the x-ray tube under the wooden table on which 
the patient lies. 


In making a radiograph of the thigh cither a lateral or an antero¬ 
posterior view may be shown. For the hitter, the patient Ik* on his 
l>ark, with an 11X 14-inch plate under the thigh, the antocathode di¬ 
rectly over the middle of the thigh and the middle of the plate, *md 
15 inches from the latter. The exposure would hearty 
15 amperes (* Tousey) or a "J^ltenoL 


intensifying screen rcxlucestheir Seda 

radiograph made by the author . • • ' n . inov ,.<l after twelve days 

bullet flattened out on the femur. hbWj n i ^ ^ after the 
by means of the 0Horoscope. a f S'aV another'hospital 

bullet had Ikoi. seized by the forceps- At 

■ CcntralblaU. f. Chir.. June 10, 1WW, •>«> - 1 


(C) Jeff Behary 2019 


306 




074 


MKOICAt. KTiKCTRlCITV ANI> BONTT.KN HATH 


t«v 1 oca to the bullet by probing had failed. The renson wan that the 
bullet had glanced along the femur to a place where it was covered by 

dense fascia. _ . 

For a lateral view of th<* thigh the plate may be applied most con¬ 
veniently to the inner side of the thigh, the patient lying on his side 
with the plate pressed between the two limbs. The author’s lateral 
plate-holder enables the patient to lie face up with the plate held at 
either the outer or the inner sale of the thigh. 

The Author’s Lateral Plate-holder in Radiography of the 
Thigh.—This is especially useful because it affords an opportunity 
to make a preliminary fluoroscopic examination with a view to placing 
the limb in the best position. For this purpose the patient may sit up 
on the operating tabic, with the affected limb resting on the horizontal 
lc iT -piece. while the other limb extends vertically downward, or the 
patient may stand beside any ordinary table, with the sound foot 
resting on the ground and the affected thigh resting on the table. 
The tube is at the side, away from the table, and the plate is held in a 
vertical position at the other side of the thigh. It docs not matter 
whether this is the inside or the outside of the limb. A glance with the 
fluoruscope while the limb is rotated in different directions would reveal 
the lesion, and show the best position in which to make the radiograph. 
The case referred to above was one of oblique fracture of the femur 
without complete solution of continuity, but with a sharp projecting 
sliver of bone which irritated the soft tissues. There was also a fracture 

of the neck of the femur. . . . , .. 

A preliminary’ fluoroscopic examination will also enable us to a\on. 
the error in the diagnosis of a fracture into which a single radiograp \ 
might lead us if it chanced that the rays passed in the same plane as 
that in which the fragments were bent. The bone would appear 
perfectly straight in this position, whereas, seen from any other direc¬ 
tion, it would show deformity. To represent the condition truly the 
r-rav should shine through the thigh at a right angle to the plane in 
which the two fragments lie. It is better to secure this position by 
adjustment under the guidance of the fluoroscope, and then to take one 
correct radiograph, than to depend even upon two radiograp is 

anteroposterior and lateral. . , 

The upper part of the femur requires the same intensity and quality 
of radiance and the same length of exposure as the hip-joint, "hi o t .c 
lower part of the thigh affords a better picture in half the time. 

RADIOSCOPY OF THE KNEE 

The knee may be studied with the fluoroscope, and fracture of tin 
patella or bony changes from tubercular arthritis recognized. A lateral 
view is the most useful one. Still it must, be remembered that it is a 
thick dense portion and that the illumination required is powerful, 
and consequently no prolonged examination should be made. *Y. 
radiograph of the knee is usually taken in the lateral direction, anti it 
the plate is at the inner side the internal condyle will show most cleai 1> . 
the external condyle appearing larger and less distinct. 1’lacing the 
plate at the outside will give a better picture of the external condyle. 
The antieathode should be at a distance of 12 to 15 inches vertically 
above the center of the plate, and this point should corresj>oml to a point 
just posterior to the plane of the patella ami just below the level of the 
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• : nirrcm 

Oxvcen ' l! oisl radiometer. 

in S th V knee-joint will? oxygcn^^a/iv^t/ 0 * Radio S raphy -~ Dwtcnd- 
graph m two wavs-the Im.i.v .lJSi y » th ?“ ‘“‘Proves the radio- 
« if >t were a skeleton knot r\he 2ft iJS T^ ht ou f ***** 88 Nearly 
an extent impossible under .. t_ Part* also may be differentiated to 

such radiographs. ar *' cont ktions. iiofTa 1 has published 

Hoffa s method is to have the oxy¬ 
gen gas generated in a tank of hydro¬ 
gen peroxid to which tablets of potas¬ 
sium permanganate are added. An 
aseptic injection of oxygen was at first 
thought to be harmless and even bene¬ 
ficial in certain cases (Fig. CS4). 

Danger of Oxygen Injection into 
Joints. Jacobson* reports a fatal case 
which was attributed to nervous shock. 

Ilolzknocht has had a similar expe¬ 
rience. In HofiVs clinic pains are 
taken to see that the oxygen is chemi¬ 
cally pure, and that the injection ceases 
the moment the synovial cavity is full. 

Schwartz considers an Esmarch band¬ 
age a necessary precaution against the 
gas entering a vein. 

Radiography of the Patella.—The 
author's screen for soft raj's comes into 
play in making a radiograph of the 
patella with the plate in front, directly 
in contact with the patella, and the 
tube close behind the knee. We se¬ 
cure in this way a picture of the patella 

as it would appear if laid bare and t 

i—i—i . e —* Surh a picture would bo of value in cases of 


-a 


f 


Fig. 6S4.—Apparatus for injecting 
oxygen into joint-. 


looked at from in front. Such a picture wouiu oe o. va.uc m 
fracture of the patella. As explained on p. 838, the emeafor.soft rajs 
enables the tube to be safely placed so near the back of ■ k "« ^ ? 
the image of the portions at a greater distance from.thePkje 
larged and indistinct as to form merely a ^kgrouiul for l e . 

* % of the patella. The author's contact dutphragm gi>cs a 

er nulioeraoh of the patella in t iis P° f ' ino ! 1 ' , «viv»rimpiits* 


defy diagnosis in any other wa>. ‘‘‘ 1 

the lateral expansion of the quadneep. 

1 I tori. Klin. Woch., -I" 1 ) n. 389. 


Oct. 13. 190K p. 1177. 
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direct violence, and starts from within the l>one and is widest at the 
articular surface. This type of fracture is one in which bony union 

mav be expected without operative treatment. . . 

‘ Barlochcr 1 reports the x-ray demonstration of bony union in the 
natelbi in cases operated upon as follows: A median incision is made 
UK j the blood clots cleaned out, the tear m the capsule is closed by 
“ turvj! at each side of the patella, and a row of sutures ns taken, which 
include the periosteum and posterior wall of the prepatellar bursa. 

I Case of Horn/ Union After Fracture of the Patella .— I he patient, 
a distinguished surgeon, sustained a fracture of the patella from direct 
violence*" falling and striking his knee on the stone pavement, twelve 
vears before a radiograph was made. The x-ray examination was 
made because of pain in the knee, but the picture revealed no abnor¬ 
mality except a small area of ossification in the quadriceps extensor 

tendon close to its attachment to the patella. 

Dislocation of the Patella.- This condition of lateral displacement 
of the patella mav be shown in a lateral radiograph made with the knee 
flexed or in a radiograph made with the plate m front and the tube 
behind In the lateral view the patella is seen overlapping the image 
of the condvles instead of projecting in front of them, liie antero¬ 
posterior radiograph will also show the displacement better in a posi¬ 
tion of flexion. Chevricr* publishes radiographs of this condition. 

Radiography of Genu Valgum or Knock-knee, lhe deformity 
i*.- shown to consist in an inward convexity, usually of the upper end 
of the tibia, sometimes of the lower end of the femur, and occasionally 
of l>oth. The deformity is seldom, if ever, at the knee-joint. Hoffman 
finds the radiograph of value in determining the location of the curva¬ 
ture and the correct place to exert pressure by a brace, lhe latter 
should press on the abnormal curve and not on the knee. 

RADIOGRAPHY OF BOWLEGS 

This shows that the deformity is due to curvature, cither of the 
tibia or femur or both, and not to bending at the knee. Fig. «-0. p- 
1012, shows just where pressure by a brace should be applied. 1 he 
radiograph would show' where to perform an osteotomy in an older 
child for whom the brace would not do any good. 

RADIOSCOPY OF THE LEG 

The leg could be examined with the fluoroscope except for the danger, 
and fractures, tumors, and foreign bodies are the principal conditions 
studied. A convenient position is the patient standing with the foot 
resting upon a chair, the x-ray tube being at the inner side of the leg and 
a little behind it. This enables one to see the tibia and fibula without 
overlapping. The same position can lie used for radiography, in which 
case except for the danger we would take a glance with the fluoroscope 
to make sure that the shadows of the two bones show separately, and 
then hold the plate in position at the outside and a little in front ot the 
leg. A possible disadvantage is that the patient may not keep perfect l> 
still. Another method consists in having the patient lie down on a table. 

1 Corrmpbl. f. Schweiz. Aertzc , Ffh. I.j, Klffl. 

* PMm Mod., March 30. 1907. . 

* Annu.il MretinK Am. Orthopcd. Aiwoc.. AujtU'.t 16. 1906; Jour. Am. M 1 ' 1 * 

A***:., Sept. 8. 1906, p. SOI. 
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with the leg resting upon the plate, and taking one picture almost directly 
antcroposteriorlv, but with the leg rotated inward a little, and another 
picture almost directly from the side. In the last case either side of the 
leg and foot may rest upon the plate. Distance from anticathode to plate 
1'»inches, exposure forty seconds with 12 amperes (A Touscy). or fifteen 






m: 




K T> 


F»K- 0S&.— Fracture of tibia and Simla oft«*r complete* uniou. 

seconds with IS amperes (,\ Tousey), or with a transformer 2d ma. (I 
Tousey), five seconds, vacuum medium, radiometer No. -1 Benoist. 

The author’s lateral plate-holder makes it very easy to secure the 
correct position, with the tibia and fibula showing separate shadows. 
The knee an<l ankle are supported on books, leaving the portion of tiie 
leg to be radiographed entirely free. 
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Then' Ait* case**, however, in which 1hi» deformity or other lesion i* not. 
<hown from this direction ». e., with the ray pa-win* through 
the interosseous spaiv and the plate either in front or behind, and in 
wliieh tile idea of securing separate shadows of the two bom-* has to lx: 
akandonoti Even then, if the plate is external and the exposure rath.-r 
Strong the outline of the fibula may be seen on the background of the 
■. Theunpcriind lower parts of the fibula are easily shown in this way. 
A Case of Simple Fracture of Tibia and Fibula United With Slight 
Malposition— The radiograph (.Fig. 085) was taken as proof of the 



nature of the injury in a suit against the company res! 

accident, and not on account of any complaint, against JjJ? _kcd 

treated the case. A radiograph from another direction s »> *■ 

angular deformity. . : n 

A Case of Simple Fracture of Tibia and Fibula Alter M 

position. The fracture had been a comminuted one, am ". rg 
who dressed tin- injury had made an incision and remove* 1 i ..... 

Ixme and placed the ends in goixl apjxisition. 1 “• * • 

slipped at some subsequent dressing, for the rndiograp i r*ur~ 

taken six months later, shows marked lateral d is placemen ■> >' 
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meats of both bones and some overriding and shortening. The picture 
show:* what ran In* done with a high-frequency outfit. __ 

Pott’s Fracture.— This fracture of the fibula 1 or 2 inches above its 
lower extremity is frequently accompanied by a fracture of the interna) 
malleolus of the tibia and sometimes bv laceration of the internal lateral 
ligament. The deformity is produced by a bending directly to the 
outer side and the correct radiograph is one made in an anteroposterior 
direction. The tube should lx* in front and 1 inch above the level of 
the ankle-joint. The foot is fully extended, so as to avoid contact 
with the tube. The plate is placed behind the ankle and heel. The 
heel is in the way. as it means that the plate is I inch further from the 
fibula than if the plate were held close to the hack of the ankle above 
tlie heel. The latter position would enable us to show a fracture a couple 
of inches above the malleolus, but not the lowest part of the t ibia, which 
it is also important to show. 

The author’s lateral plate-holder is of great service here. The 
patient lies on the operating table, with the foot extended and its inner 


friK. 6t*7.—KuUioKniphy in l’ott'g fracture. The author's lateral plate-holder. Tube 

enclosed in a Rippcrp-r shield. 


surface resting on a book. The vertical part of the lateral plate-holder 
:Fig. 687) holds the plate behind the foot, anti the tube is placed in 
front anti at a distance of 18 inches from the anticathode to the plate. 
A preliminary fluoroscopic examination is facilitated by the use of this 
apparatus (Rg. 688), but Is extremely dangerous to the operator. The 
intensity U*ing x \ Tousev (produced, for instance, by a 12-inch induc¬ 
tion-coil with a Wehnelt interrupter and a primary current of IS am¬ 
peres) and the penetration No. 6 lienoist, the exposure would be one 
minute unless the ankle wen* in plaster of Paris. A transformer eurn*nt 





















rijc- —AiitTroiKMUiiiir 


rntilotcrapti of ni-glr.-toil Pott’* frjietur». (I>r II }-' Wi-*', 
Kart h.>l.,OinkO 


«- ** -Fluoroscopy of the ankle pw&ntaW to radiography with the lateral |Ja.e- 
* holder. An extremely daofiWMU practice. 


electricity and ront«en hats 
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Fi«. 690.—Lateral rmiioxnipti of neglected Pott's fracture (Dr. ff. E. Wise. St. Bartholo¬ 
mew*!. Clinic). 

of (>0.0<X) volts and 25 ma., producing l Tousey, would require an expo¬ 
sure of about five seconds. 


FLUOROSCOPY AND RADIOGRAPHY OF THE FOOT 

Fluoroscopy of tho foot is useful principally in the diagnosis of 
fractures of the metatarsal bones and the phalanges, and in the location 
of foreign bodies. Other conditions in the foot are hotter studied 
from the radiograph. In making the latter there arc several different 
positions. Thus, for the toes and metatarsus and anterior part of the 
carpus, the sole of the foot rests upon the plate with the ankle fully 
extended, so that the leg is drawn well back. The nnticathode is 
vertically over the middle of the foot, at a distanee of 12 inches from 
the plate. For the ankle-joint and the articulation between tin* as¬ 
tragalus ami the os calc is the foot is turned so that the inner margin 
and part of tin- sole resi upon the plate, and a compression cylinder 
is used (Fig. 091). For diagnosis of Hat-foot the inner side of the foot 
ami ankle rest upon the plate, in as nearly a natural position as possi- 
ble, and with the tube vertically over the prominent base of the fifth 
metatarsal bone. 

Hallux Valgus. Figs. 092 095 illustrate a case of hallux valgu- 
operated upon by the author at St. Bartholomew's Clinic and reported 
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^ MBDICAL M.KCTWCITY ANP RtiNTGBN RAYS 

. , __„i The natient. a young man of twontv- 

intbeNew York Medical. «n 0XJl(: gomtcd deformity of lx>tb 
throe. was aliaost cripplej t tlu . great toe wax at a right angle to the 
the radiograph showing 'rj ie operation consists! in rutting out 

correxiKinding metatarsa ■ metatarsal bone. This enabled 

««-. The kodak pictura shows 


»k Ml-— Radiography of the foot 


with romptfwion cylinder. 


joint, but the x-rav at a . s ' v ‘‘"‘ n P or bunion on the great 

of the operation he is nT r, ‘ v ‘‘nled the bony deformity. As a 
smashing baggage at’the TniM ,H * ?“ ,lis feet eighteen hours 
Various 2^*8 f 0 "*™ 1 S JL a . tion - 

anatomic .specimens in .i i-arsus. These have boon studied 
and radiographs from living subjec ts.' 

1 w ri«ht, j OUf Am Mw|> 


.. toe- 
result 

a day 


in 
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child lav. The tube was vertically over the opposite side of the foot. 
My radiograph showed that the long bom* of the foot were almost m a 
atmight line with those of the leg. 


THE X-RAY 0S3 

The x-ray is valuable in rases of deformity of the foot us j» K ui<lr 
to operative treatment or to the application of the proj>er means of 
support. 

A case of tadpes equinus was radiographed with the side of the foot 
resting upon a plate placed horizontally on the table upon which the 
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hoo I and tarsus and under the outer side of the metatarsus, while 
p inner side of the metatarsus was allowed to come down into contort 
Ix?th the sole of the shoe. The radiograph showed that the inner meta¬ 
tarsals wore strongly flexed, while the outer ones were not, and the os 
ilois did not nearly reach the ground. 

l— * | 1 was laid upon, one comer of the 

plate to register the degree of 
penetration of the awray. This 
proved to be No. 8 Bcnoist and 
seemed to lie excellent. 

Fracture of the Tarsal 
Bones.—This condition i> best 
shown iu a radiograph taktfi 
with the plate against the inner 
side of the foot, which is to lie 
inverted, with the tube at the 
outer side. The use of the 
author’s lateral plate-holder en¬ 
ables one to make a preliminary 
fluoroscopic examination and place the tube in such a position that ihc 
rav will shine through between the bones and show their images sepa¬ 
rately. The toes are pointed upward and the heel should rest on a book. 
The photographic plate is placed vertically beside the foot. 

Fracture of the Metatarsal Bones.—This injury often presents 
the same difficulty as a similar injury in the hand; due to the fact that 
the displacement is apt to be in a dorsoplantar plane, the one usually 
traversed bv the x-ray. 


Fig. 697.—Fracture of a phalanx of the little 
toe. 


111/0 


Hr. tWS. l ortKt'uiiul aWnrc of the terminal phalanx of the cront tor 

A Case of Fracture of a Phalanx of a Toe.—The young lady, whose 

oc i.s >ho\y , i in Hg. GOT, caught her foot in her dress, and as she stuin- 

iie<i struck her foot violently against the door-post. She was in her 

stockinged feet and all the force was received by the little toe. 

♦ r., *P mtal ^ bsence of bast Phalanx of Great Toe.- Fig. 69S illus¬ 
trates this condition. * 
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In a small or medium-sized . tTY 

cceda fairly well about tile -liuiiil'i.'. " V•'“Wwwtpic cxaminalion sue- 

dislocations at the tthoulder joint di..wT' ClUra u f thc tmd 

scapula and clavicle are mon'd nlul witb'd "if"' t ' ra "' ur "» " f ">« 
the different diseases of the a ! , I . r “i a “I" 1 so arc 

sitting or standing, the tube being in t"r f h ° patient should Ik* 
with its anticathode at the level \\ aU ' I ? ea ? \ u; nu ' <1,n “ line, 

about 10 inches from the nearest luZo ^ th ° c,avic . le ’ and 
la'hind anti somewhat to the side of the Should"" " OK ”' co| ’ <: 18 

Fluoroscopy of the shaft of the humerus presents „„ difftettltus 
except in very large P-mtms.nnd in one of the author s cases atbU,™ 
fracture of the humerus was dressed under direct observation bv the 
r-nt\. In tilts ease the contraction of the different muscles caused such 
an overriding of the oblt.|tie surfaces that a good result could hardlv 
have been obtained m any other way. 

Fluoroscopic examination is much less successful about the elbow- 
joint. The effusion which is present in cases of recent injury has the 


FI* 6*,«_Elbow. A-n»v tube in front anti plate behind. IW of rl.ronir rheti- 

nuitinm wldi awelling of the ah»t>. o. the ulnar none. Ubow appear* non.ml m ratbo- 
RraplL 

effect of making the x-ray image cloudy, and in any case 

and close relation of the bones about the elbow-joint make radiograph* 

the preferable method of examination. x, , : . 

The forearm wrist, and hand ait? simple objects for fluoroscopic 

examination, but even here radiography is 1 he u" w th The 

no^i- Verv minv times a needle may In- searched for m \ .un it h *ne 

«^.,',d d r^ by 

made^rectlyon^bromid 'paper ».ul dev..|. M uxl without any .lark room, 

may succeed in acaccm U p!Sm had better lie on his hack. 

In radiographing theshoumeri d the OI|t4 . r ^ c f the 

w . 1,h th ? p at « un( C ; t Vnun die iblo >o as ’to I* at a right angle to the 
plate raisctl somewhat fro n tl« a so that its anticathode « 

direction of the x-ra>. l h t int |. mal]v to the acromioclavicular 

vertically over a |>oint - ^ ™ if both shoulders are taken 

articulation and 18 mehes from the plate. 
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for comparison it is l>est to take them at the same time. The tube is 
over the median line, at a point corresponding to the level of the acromio¬ 
clavicular articulations, and a single large plate may be used, or, prefer¬ 
ably, two 10X 12-inch plates, so that each may be tipped somewhat 
so as to directly face the tul>e. 



F«g- 7U0.—Elbow painful that it could not be fully extended. Tube In front, plate 

Im'IiuhI. ItmphntKtii employed. 

Such a picture shows the clavicle very well, but. of course, not so 
"•*11 as a radiograph taken with the plate in front of the shoulder anti 
the tube behind, and at about the level of the acromioclavicular articula¬ 
tion. and 3 inches from the median line, and is inches from the plate. 
1 he length of exposure for a shoulder radiograph will vary with the size 
of the patient; it i> from one hundred to a hundred and fifty seconds with 
ID amperes (primary eurrent in an induction-coil with electrolytic 













R r-iuv 


M) 


t"v"to' \n \ u ^ p 1 - - ^n.U with 12 ampere*, or 

^tottM l»o medium, from throe 1 ,, ^; v f ’ | * >n,n “ r >’ < ‘«»rrcnt. The vacuum 
radiance as seen upon the tin, r ^ of . ,,le radiometer (Henoist), and the 
intensity may 1* Z'n singer ^ **' hriUi ™’- the 

to thirty seconds. A aiU .' the «!»«» reduced 

necessary exposure to a few seconds h,Kh ~ tens,on rtn-tifier reduces the 

bo."io u^TKk k wilr;. 0f ,hc “ T« uiml ‘ho potient had 

IX Ilex ue upon lus t>a< k with the arm somewhat abducted the i>Hto n«xl 

not be larirer than NX 10 inches, the point of chief ^te^t beinJtt 

the renter of the plate and the anticathodc over the same m in and l\ 

inches from the plate \ aeuum medium, radiometer Xo. :i to^(Benoi s t ) 

resistance U to d inches, exposure sixty seconds with 10 amperes, ten 



Fig 701-—Lateral radiograph of normal dhow at age of eight yean: o. Radial head 
of humcnib owofied hut not united. This might be mistaken for an epiphyseal diasta^s 
(Dr. H. E. Wise, St. Bartholomew’s Clinic). 


seconds with 18 amperes, or twenty seconds with 15 amperes, intensity 
Vs Tousey. The alx>ve figures are for a large adult (Fig. 699) and 
may be modified for small persons and children. 

To radiograph the humerus from the side it is not necessary that the 
patient should lie down; the plate is held between the ami and the side 
of the body, the tube being at the outside of the arm; otherwise the 
process is the same as for an anteroposterior view. 

The elbow is radiographed anteropostenorlv in a position of exten¬ 
sion, with the dorsum resting upon tin* plate, which ,8 laid upon a tab e 
alongside of which the jxitient sits (Figs. <»99 and i00), or a lateral ui« 
inay be- take,, with the elisor K-miflexcd and its inner surface rwttn gugo. 

I he nlnte (Fnt 701). ’I ben- is one position in which the bead of the radius 
and the other hone- nliich take part in the ellam-jom, can be shorn, 



w 


MrmrAt. Fl.r.-rmrtTV X\n iiNs-iV^n h»TPT 


separately (Fig. 702). The elbow and foreann should rest upon a table, 
K'fon* which (he patient is seated. The hand is pronated and rests on 
the table. The elbow is partly flexed ami the elbow as a whole is 
rotated inward as far as possible. A thin soft pad is placed over the 
elbow and the Albers Sehdnberg compression cylinder is applied to 
immobilize the elbow in this somewhat strained position. The r-ray 
tube is somewhat toward the outer side. In either ease a 10X 12-inch 
plate is used, and care is taken to place the anticathode directly over 
the space between the articular surfaces of the humerus and radius. 
Distance 13 inches, vacuum medium or low, 2 to 4 radiometer, exposure 


ttsa&SisL w - —• K ‘- 

f™ nds " ^ amperes, or ten seconds with 15 amperes (inten- 

‘ , eusey), or three minutes with 6 amperes, or five seconds 

Tousov) tnmsfonner cumnt of 60,000 volts and 25 ma. (intensity } 

r. r ± forca *7 u l *! e Patient sits at a table with the supinated fore- 
ifiuMh t| n r l > ate \ 8X 10-inch plate will show the whole 
the center K f U™* 'i^ !tn< ~03). The tube should be over 

nl-ite 13 inct M * an< distance from the anticathode to the 

eii»ow with thc ,inu ‘ required fur thc 

hrnd°«M»ncraU vljing < ^ mditions ! ‘re the same as for the forearm, the 


(C) Jeff Behary 2019 


























TIIE X-RAT 


991 


(T'ig. 704"i. Sometimes, however, the displacement of the fragments 
in a Colics’ fracture is better shown if the radial side of the wrist is 
against the plate and the ulnar sale away from it. This position re¬ 
quires that the plate shall bo held vertically and the wrist supported 
against it. If this cannot be conveniently done, almost as good a 


T 






-p 






Kifj. 703.— Normal elbow anil (orvnmi Ann ami forrnrm n -tins -upino upon the plate. 

lateral view may la* obtained by hiving the plate ujhui a table and resting 
the radial border of the hand and wrist upon it. The portion which is 
nearer the* plate gives the clearer image, and this is the reason the radial 
side flhoultl lie next to the plate in taking a Intend view of a Colics’ 
fracture. 


(C) Jeff Behary 2019 


324 












MEDICAL ELECTRICITY AND ItnNTOKN ItAYH 

The Best Technic for a Lateral Radiograph of the Wrist in Colles 
Fracture.— The x-ray tulx* provided with th«-author scontact diaphragm 
with a 2-inch orifice is enclosed ® ^bperger shield. 

The jiDDarotus is inverted and the ulnar Ixmltr of fin* wn,t n-Ms U , MM1 a 
large piece of sole leather which covers tin* on fire at the distal end of the 
UlS cylinder attached to the shield. Looking down through the 
wilt with the fluoroscoiK- the hand is shgh ly sup,na,ed, ,> n , secure 
the dorsal profile of the radius free from that oi the ulnar A little prac¬ 
tice will enable one to dispense with the fluoroscopy dangerous to the 
operator. The plate is then laid over the wnst and rests upon two '.K>„ks 
laid alongside the wrist. The radiograph shows the condition of the 
radius at a glance, but must l* interpreted with caution a, to the 


•« \ 


Fie .04. SuspectedColles* fracture. Hand prone upon the plate. Chronic rheum: son 

of several fineer-joiuts. 

rent isolation of the pisiform bone and an apparent subluxation at rli ' 
i-t-joint. Both these appearances are normal in this view.»f the " ’ 
Hadiographs of the carpus, metacarpus, and phalanges are ror ' 
mon y taken with the palm of the hand flat upon the plate If th- whole 
u .^ <n ' tl, bc should be far enough away to shine l" '" 1 ' 
m f \ rfac ® s °f the different joints. Eleven inches from ' 

1 irJw. . h ° pate » th, ‘minimum. At this distance the e\p* 
or thirtv ? 3 WU -* 1 lS a, nperes, or ten seconds with 1<> am! ! 

be met hum nr I ° & n . ,,nuu ‘ w ith 6 amperes, and the vacuum '*' n| i 
A lateral view /f '’ p‘ 3 \ ,J ' 1 lur ) rc 1 or - inches, and radiometer - *y 
fracture or didoeatiln‘ dUH ? D f* re Ls often useful in the diagim»' "* 
AhmmVt?' m - :inJ ,n locating foreign bodies. 

bromid-paper pnnt, made directly with an exposure of aM“ 
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fifty seconds with 10 amperes and a medium vacuum, is especially useful 
»n x-ray examination of the hand. It can t>e developed in the operntinr 
nnun bv simply darkening the room moderately, and the whole process 
takes less than five minutes. The image is better than that visible with 
the tluoroscope, and can l>c studied for any length of time, thus avoiding 
the dangers attendant upon a prolonged fluoroscopic examination. 

The Albers Schonberg Compression Cylinder in Radiography 
of the Upper Extremity.— As indicated in the case of radiograph* 
of the elbow, the compression cylinder is useful for immobilizing the 
part to bo radiographed—hand, wrist, forearm, elbow, arm, or shoul¬ 
der. It is useful for improving the definition in radiographs of the 
shoulder or elbow, but elsewhere in the upper extremity all the neces¬ 
sary detail may be obtained without it. 

Other Convenient Methods of Immobilization of the Upper 
Extremity.—Sand-bags may be laid along lx»th sides of the limb. 
The bags in which 5 or 10 pounds of salt are sold serve very well for 
this purpose. The salt itself is all right at first, hut it become hard 
and inflexible after exposure to a damp atmosphere. Sand always 
remains soft, and adapts itself to any surface which it rests against. 

A device suggested by Johnston 1 consists of a long cloth bag at 
each end of which is 10 pounds of shot. The bag is laid across the limb, 
and the heavy ends hang over the sides of the table. 

The author and some other operators use a special but extremely 
simple bandage for immobilization. A wide bandage is split for a few 
inches near the middle, one end is fastened at one side of the table; 
the bandage is carried over the limb, completely around it, and then 
through the opening in the bandage where it crosses over, not under 
the limb, and thence to the opposite side of the table where it is drawn 
tight and fastened. This has the advantage of preventing rotation 
and lateral displacement of the limb, as well as preventing it from being 
raised from the tabic. 

Congenital Lesions of the Upper Extremity Revealed by the 

ar-Ray.—JoachimsthaP gives thirty-three excellent radiographs illus¬ 
trating these different conditions. 

Congenital dislocation of the shoulder is quite a rare condition, 
only one-twentieth as frequent as congenital dislocation of the hip. 

A case reported by Porter,* and also seen by Ridlon, shows that the 
radiographic appearance is not as striking as might be expected. I he 
image of the affected shoulder should be compared with that of the 
sound shoulder made in the same position, or, in case of both shoulders 
l>eing affected, the shoulder of a normal child of the same age should l*o 
radiographed for comparison. 

Congenital Epiphyseal Injury at the Upper Extremity of the 
Humerus.- A case under the author's can* illustrates the radiographic 
diagnosis of congenital injuries at the shoulder (Figs. 705 and 700 1 • 
The patient, a boy of seven, was said to have l>eeu taken by the left 
arm and thrown across the room by the doctor when he was bom. 
He wib never able to move his left ami afterward. \\ hen examine* 
them was found to be no movement at the shoulder-joint. The ami 
could be moved only to the extent of movement of the scapula; it could 

1 Am. Quarterly of RoentgCDoloKy. 1007. 

* Fort. a. it. Ch.iI d. Roentgen., 1900. Supplement So. "J 

• N. Y. Mi'll Journal, August IS. 1900. 
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not be pieced vertically at the side of the head, anti the hand eoulrl 
not put behind the boy’s back. Muscular power was good and the 



Fie 70S. —Congenital epiphyseal injury to shoulder. Patient now seven yean, old 


bov could climb a tree. The left shoulder looked as if dislocated. 
There was the sharp tip of the acromion process and lielow this a hol- 



I i*- >08. Normal diuuldn. Siuiic riM- iu. Fin. 705. 


low. Flic head of the humerus, however, could not be felt either 
outside or inside the glenoid fossa. A radiograph was made of the 
wo shoulders, with the tube in the median line in front and a plat*’ 
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MEDIcTL KLKTBirtTT A*n nONTOFS hAt* 

, . mitv of the phalange*. eonp-nil.'.! absonoo of the «■»,.. „f 

! £23 this peculiarity, and upon this he founded the elawfi.,,,, „ 
JJ 7hi, as a supernumerary index-finger instead of a sup r„„ m ,... 
thumb with three phalanges. Heforc the liilroduettoii i of the x-r.,.- 
“ h eases hail been reported, and they had been classihed mdiir..,.,, 
as extra thumbs with three phalanges or as extra index-fingers. 

Somewhat different is the ease shown m Hg. 70S (r:uli<»<r r . 

Dr. McKenzie at the Vanderbilt Clinic). Here there were appa,, 




ti«. 70K—DouIJo thumb. 

tico thumbs. One of 

nial pluilanx of the thtuok SI>n . l " K a 90rt of exostosis from r In* !" 
I his was fixed in a position To*" 1 -* a s * n Kh , » distal phalanx •'! it- 
Various Anomalifi ; >f fl( ' x, ‘>n. 

Wli specimens andfrSl! Ca i r P us - These have been studied 1 
Radioscopy i„ Fractures ^ , °£ ra,,hs of ,ivi "K ^d.jcct-,- 
frac ures ot the olavi. l,. ,° f ^ Upper Extremity. The treatm- 

•is that of fractures of the iif Ca £ u,a not as much aided by ll"* " 
A fracture oJ lht , *‘hcr bones; of the upjier ext minify. 

1 Arch - l f ^rmUtj of lht humerus usually shows *‘ T 
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The diagnosis is baaed upon the presence of a 
.! 1 a, rt ’ ss ,ll<> bone. The portion above the line is broader than 

the portion below and its square comers project on oael» side 

\t \ hr ? n [ ,tc e r tubcrosUy of the humerus should, according to 

Meszytka, Is* looked for in all doubtful cases of injury simulating 
subluxation of the shoulder. The radiogniph should be made with the 
plate under the shoulder, which is slightly raised by a cushion. The 
arm should be adducted and rotated outward. It should lx* fixed 
m position, and the exposure should, if possible, be so short as to en¬ 
able the patient to hold his breath during its continuance. 

A case of supposed dislocation of the shoulder was subsequently 
shown by the x-ray to be a fracture of the surgical neck of the. humerus 
with displacement outward of the upper fragment and inner displace¬ 
ment of the lower fragment. The case had been treated as one of dis¬ 
location; there had been union in malposition, and the case formed 
the basis of a law-suit against the physician, in Kngland. who had 
taken care of it* 

Fractures of the shaft of the humerus are readily inspected by the 
x-ray and the possible overriding and bending may be avoided by ap¬ 
plying the dressing under x-ray guidance. 

Fractures of the lower extremity of the humerus present several different 
forms, and the fluoroscopic image will be found of the greatest possible 
assistance in getting the fragments into position. This may make the 
difference between a permanently impaired elbow-joint and one which 
is perfectly useful. 

Keen* reports a case of operation for non-union after fracture of the 
humerus. The x-ray showed the presence of the aluminum-bronze 
wire one year after the operation, but two years later the wire had 
entirely disappeared. 

.V fracture of the olecranon process of the ulna 'will show very well 
in a lateral radiograph or in an anteroposterior radiograph with the 
plate behind. There is, in the anteroposterior picture, a perfectly 
normal appearance of a transverse line across the olecranon process, 
at the level of the superior articular surface of the radius. This must 
not be mistaken for a fracture. The latter produces wide separation, 

not a mere transverse line. . . 

Fractures of the shaft of the radius , or ulna, or both, are seen in the 
fluoroscopic or radiographic image, and overlapping or lateral displace¬ 
ment on bending may be discovered even after the splints have been 
applied. One of t he aut hors patients was a four-mon t hs -old baby, with 
1 Mint’s only the size of pipe-stems, and such a fat, chubby forearm that 

the hnn<*^ could not l)C felt. _ _ - 

One of the author’s radiographs showed a “green-stick fracture of 
the radius in a child ton years of age which had not been sus f K*cted b> 
,he parents until the development of a lump due to the formation ot 
callus at the seat of injury. The line of fracture was visible and also 
tho mlliiR but there was no bending or displacement. 

\Srii* also reports 2 eases of long-standing tenderness in the wrist 
which the x-ray showed to be due to old ununited fractures of different 

Ujnc- in the carpus. 

i Pent. Xcit. f. t hir., 1907. 

» Jour. Am. Med. Aawc., Jan. 5. 1907. |». 01. 

• M.ilical Chronicle, Auk . 1900* 

• Tul. b d* Norske I1901, |>. 539. 
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C<JU*' fmrhtrr of the lower extremity of the radius is one in which 
some little study is required to make the x-ray of real service. Two 
radiographs are required for the diagnosis of this condition. One is 
made with the hand and forearm placed lint ujam the plate and the Hits* 
over the bark of the wrist at the seat of fracture. Fig. 7(H shows the 
normal appearance in this position. A fracture shows a transverse 
line, which represents the broken surface of the lower fragment. Square 
corners of this project on either side, because this fragment is wider 
than the portion of the upper fragment which it overlaps. No lateral 
displacement is usually seen in a dorsopalmar radiograph. 

A second picture is made in a lateral direction, which shows the 
line of frarture and the dorsal displacement of the lower fragment. 
The <*dgo of this fragment shows especially clearly upon the back of the 
wrist. TliLs lateral radiograph is made with the radial side of the 
wrist on the plate and the ulnar side away from it. but the wrist is 
turned a little so that the ray, passing from the tube in a vortical line 
through the radius, goes through the open air. not through the ulna or 
the soft parts of the wrist. The proper position is very simply obtained 
bv having the patient crouch down at the side of the table on which 
the plate is laid and resting the radial border of his hand on the plate. 
This can be arranged in much less time than any other position, but 
is rather cramped,, and in the case of a recent injury would bo found 
painful. A more comfortable position for the patient is obtained by 
the use of the author’s lateral plate-holder. The forearm and hand are 
supported in a natural position of semipronation, the plate is held 
vertically at the radial side of the wrist, and the tube is at the ulnar side. 
A preliminary glance with the fluoroseopc will verify the correctness of 
the position. A lateral radiograph of the wrist shows the profile of 
the dorsum of the radius, but the other structures of the wrist form a 
confused mass from the overlapping of their shadows on the plate. 

Fractures of the carpal bones are correctly radiographed with the 
palm of the hand resting upon the plate and the tube vertically over the 
Dack of the carpus. 

An old ununited fracture oj the scaphoid bone, which had {liven symp¬ 
toms supposed for more than two years to indicate rheumatism, sprain, 
tenosynovitis, or tuberculous periostitis, was discovered by Hammond* 
by means of a radiograph. The fragments of the scaphoid bone were 
freed from intervening fibrous tissue and united by silver wire with a 
perfect result . 

Fractures of the metacarpal (tones are about the only ones of the upper 
extremity which are apt to escape detection by the fluoroseopc, and 
they sometimes require careful study to determine by means of radiog¬ 
raphy. The difficulty is due to the fact that there is seldom any 
lateral displacement. The bone is bent toward the palm of tilt* hand 
and this flexion does not show in a dorsopalmar view, and the line of 
fracture is also apt to he indistinct in this view. Twisting the hand 
so that, the different metacarpal Imhics may be viewed from the side 
enables one to make certain of the diagnosis. A lateral radiograph of 
the first, second, or fifth metacarpal Ih>iio is easily obtained by placing 
the radial or the ulnar border of the hand in contact with the plate, "hue 
the other border of the hand is away from the plate at an angle of al*>ui 
45 degrees. The x-ray from the tube passes obliquely over tin* back of 
' Co- Med. Soe., Nov. 23, 1WH; N. Y. Med. Jour*, Feb. 4. ItHV.. 
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t> placet! o\er the back of tlie hand, but so far to one side that the 
average angle of the raw passing through the metacarpal hones is 45 
degrees. I he picture (Hr. i09) is one in which the shadow of bones is 
wider than natural, hut this can be offset by looking at the picture from 
an angle of 4o degrees instead of holding it j»erpendicular to the line of 
vision. It is also practicable to make a photographic copy of such a 
picture hold at an angle of 45 de¬ 
grees. and thus obtain a picture 
in which the bones are the natu¬ 
ral width. 

The object sought is a clear 
picture of the different metacar¬ 
pal bones at as near an approach 
to a lateral view as is possible 
without overlapping of their 
images. 

In the case of a fracture at 
the distal epiphyseal line of one 
of the metacarpal bones the 
presence of a fracture may be 
revealed by a dorsopalmar ra¬ 
diograph though the amount of 
bending is not shown. 

Beck’ gives a radiograph 
showing a Intend view of a fis¬ 
sured fracture of a metacarpal 
bone which did not show in a 
dorsopalmar radiograph. 

Fracture of the base of a 
metacarpal Ixme may Is* diag¬ 
nosed bv means of a dorso pal- Fi*. Lateral r*dio*rnpii of the 

mar radiograph and som.-ti.iKS 

5*^35 t :Durau"”uS.ion„l nd. in thoof .hofind mom- 
carnal isfenendlv good because reduction can Ik- perfectly accomplished. 
Fracture* of the’ bases of the second and third metacarpnls often len\< 
!h7w in^sl,ch a condition that flexion is painful, and fractures of the 
0 f the fourth anti fifth metacarpnls often result in persistent mu 
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ralgic p,u„. == T of <ho i r - of iho mc.onrp.d in. 

between iiu- 

bony tissues Of the shaft and the head of a metatarsi bone in young 

i v, y. M«l. Jour.. May 20, 1905. 

« Lyon Medical, Otl In, 1206. 

» Tour. Am Med. Assoc., June 10, I9(W. 
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tyrants that the author has known these linos to bo mistaken for m„|. 

^ fraotun- bv one unaoouRtomod to ..graphs 

' Fractures of the Phalanges-It is so easy to obtain both a lateral 
•uni a dorsonaliuai fluoroscopic view of the phalanges that there will 
“ no difficult v in recognizing a fracture with any displacement. Simple 
i-sures might escape detection with he ordinary box Buoroseope 
and be readilv found with the authors magnifying fluormcopv. \ 
single radiograph might not show e fissured fracture unless it happened 
to be taken ill the most favorable direction. To lx; positive two radio¬ 
graphs should be taken at a right angle. ... 

\ | oW degree of vacuum in the x-ray tube is desirable lor radiograph¬ 
ing the phalanges—penetration No. 3 Bcnoist. There is very little 
tissue to be penetrated, and, of course, the lower degrees of vacuum 
produce radiographs with much greater contrast. Here, as elsewhere, 
the more intense the radiance the shorter will be the exposure and a 
certain degree of intensity (.at least s',. Tousey) is required to produce 
the best picture. 

Dislocation of the Shoulder.— I he examination is made with 
the tube in front of the shoulder and toward the median line. The 
plate or the fluorescent screen is placed behind the shoulder and its 
outer edge is further forward than t he other. The head of the humerus 
is seen an inch or two from its normal position, where it should fill out 
the space extending outward from the glenoid cavity and under the 
acromion process. 

Even in a very stout person it is possible to show this condition, 
though the plate is necessarily thinner and the picture fainter than in a 
slight person. 

Dislocation of the Elbow.—A backward dislocation is shown in a 
radiograph made with the inner surface of the elbow resting on the plate 
and the tube over the outer surface. A lateral dislocation is shown 
in a radiograph made with the back of the elbow resting upon the plate 
and with the tube over the front. It may not be practicable t<> 
straighten the elbow on account of pain. In this case, the point of 
the elbow may rest on the plate, and the arm and forearm are at about 
the same angle from the plate and the tube is in the angle between 
them, at a distance of 12 inches from the anticathode to the plao - - 
'lho radiographic shadows of the bones are almost the same as it the 
elbow were straight, except that while the image is quite clear near the 
elbow-joint the shadows of the upper part of the arm and the lower 
pan of the forearm are enlarged and vague. 

Fracture-dislocation of the elbow Is shown in Fig. 710. 
bubluxations of the head of the radius occur more commonly 
than was formerly supposed. A small child is walking beside its mot her, 

i U ft < rv hani , 1 - thc cUM tumbles, and the mother gjv;* » 
quick jerk, which lifts the child to its feet and injures its arm. 1 h m 
is a certain amount of pain and swelling and the hand cannot Inr r u- 
pinate* 1 voluntarily rhe x-ray examination is not an easv one. he 
child M usually restless, and will not hold his arm still while the n»d»p- 
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bandage 1 ho arm may then be held up before the z-ray tuls* which 
it? behind the elbow and a little to its radial side. 



Fig 710-—Fracture-dislocation of the elbow. 

Dislocation of the Joints in and About the Hand.— These require 
the same technic as fractures of the same region. 

Details of the Soft Parts in a Radiograph of the Hand.—The 

best radiograph of the hand is taken with a low degree of vacuum, so 
as to have great selective absorption, and with a high degree of intensity, 
so as to impress every detail upon the plate, and a sufficient length ot 
exposure so as not to require abnormally long development. The 
technic already described is as good a general guide as can lx* suggested, 
but experimentation with one’s own apparatus will perfect the results. 

The outline of the flesh shows as well as that of the bones, and every 
difference in the thickness of the soft tissues is brought out. Certain 
differences in density are revealed; the nails, for instance show perfectly 
well and faint outlines of some of the muscles and tendons arc visible. 
As many as t ight distinct shades of color may be made out on a good 

P ^The arteries do not usually show. If they show distinctly it is an 
evidence of atheroma. 











Fic. 711—Fracture of the lower ext remit v of tlx? humerus with luirkwanl '! -p* 1 ' tr 1 nt 
of the elbow. PlaMer-of-Paris xplints front and hack. 

for the dorsal picture. Bismuth is so opaque to the x-ray that it caste 
a shadow showing all the natural markings of the skin. _ . 

Functionally Good Results After Fractures. Radiograp 1 
Appearances.—Toney 1 summarizes the facts. Before the ''.V:' r 
of the x-ray we believed that the anatomic results were much ,<i ' 
than the radiograph now shows them to be. The latter has esta ’ , 

an ideal as to the result which it is often impossible to attain aie j 
in most cases would have no advantage for the patient. I he 1'“*' ^“ . _ 
ideal is to secure a good functional result without deformity. !r '."~ |jC 
able by the unaided senses. The x-ray shows that von - tew on 
fractures of the leg or arm are treated without shortening :l, V‘ ,°- 
deformities. One x-ruy picture may exaggerate the deform 1 J * ^ 
as another may conceal it. It is unjustly exacting as to the result-' " 
fractures in legal cases. .. .. 

Radiographic Appearance of Callus After Fractures. — Recent 
is not opaque to the x-ray. but permanent callus, or that whn 
changed into bone, is simitar to natural bone in opacity. 

1 J'xir Am. Mrtl A my, June IUOO 
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„ be Showing the Cutaneous Markings — I lu*e nr- mad. 

Radiographs Sh JJ., >r ^j bismuth subnitrate i- rubbed , nt<) aii 

bv a sort ol tnc • ^rface of the hand and fingers for the pi.-tnn 
the creases of th< Mir f. ir) . on the plate, and into the grooves at 
T‘ d fi gerV-UlV-iml all the creases on the back of the hand and finger. 
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RADIOSCOPY in d, spasm OP the .ones and ioints 
tuu op Dnon op TnE and is tv 

AHE or BlIlVlCK 1 l-XAMI.NATIOJCS 


Bonc< 


' Periostitis. 

Ostnti*. Spiim vciitiHia 

ZT^.£ r ! nrm ''l\*- ~ AfToc< " »""» umi pcrto>u-um 
Otltvmyclihn. \lwcr**, nocruMa, somn~.nn 

fS'' 0 " °/0/>rr«/,V,n.—('ailiw fommti.m 

SuvhiR* Nl>ar1y Jllwft > N 1,1 epiphjr**, jK.motirn.-v i„ j y j 


Syphilis. 

Rickets. Coxa vam. 


Acromegaly. 

Chrome Pulmonary Ostco-arthrujtnthy. 

.\ cv Growths .— Differentiation of bony from other 
tumors. 


Joints 


T ubcrculosis. 

Coxitis. 

Syphilis. 


joints. 


Osteoma i exostoses). 

< 'homlroma. 

< M.-ocbondroiua. 

Ost cosarcoma. 
Chondrosam.ima, 
Carcinoma (rare). 


Arthritis Deformans. 


Rheumatoid arthritis (atrophy of bone and all joint 
structures). 

Osteo-arthritis (hypertrophy of bon.- and rartilajic-*). 
Charcot * disease. 

Rheumatism .—Acute and chronic. 

about joints, including urate of soda or lime salts. 

Loose Cartilage. 

RADIOGRAPHY IN TUMORS OF THE BONES AND JOINTS 

Radioscopy of bonv tumors enables one to differentiate neoplasms 
from osteomyelitis and syphilis and to see whether the tumor is encapsu¬ 
lated or diffuse, whether it is accompanied by fracture, and whether there 

arf SX«. .he shoulder sometime. 

to determine whether they are of bon\ ong & sarcoIIi;i c f the 

only. One of my patientshad a■ utl “» lu^y tissues. An operation 

shoulder, but the radiograph-how i < « 'line*! from what would 

.vos performed by .he author ™. I^lTytlXSo”. The tumor 
have been required had the x-ra> snown non> 

proved to be a fibroma. radiograph by swelling and rare- 

Sareoma is characterized . ‘. * to hi* n f a rather general 

faction of the bone affected, and tins is apt 

distribution in the affected pa t he author by Dr. Gallant. 

An interesting case was Une e following a slight 

There had been pain and ,j,j radiograph showed that a 

fall rtustained two month. prew.ou>'>- ^ Scumd. There was 
practically spontaneous fra^re of uCC to suggest more than a 
very little aoout the radiog P t j u , bone was soft enough at the 

simple fracture, except the to This would hardly lx; exi ted 

place of fracture to permit of ,n f ^ of Jlgo with n normal femur and 
in u woman A nucoscopic exam.n.Uo.1 

bending of 45 degrees a t i u . thigh was amputated, 

made the diagnosis certai R*y in Medicine and Surgery- 

. Slightly altered from WUlnuna, “The K»ntgcn 
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It is sometimes more and sometimes less difficult to «•<> just wl,. r < 
tumor ends in the bone than is the case with other diseases of ' 1 
Carcinoma when it occurs in bone presents a radiograph similar t. 
that of sarcoma. The differential diagnosis is based upon the h° 
and other similar considerations. 

Benign cysts occur in bone, and are seen in the radiograph ns l ire,- 
sharply defined, rounded areas of translucency. Such a cavity 



Fir. 712-—Sarcoma of the elbow. 


found by the author in a case of tic douloureux. It was very small and 
in a portion of the lower jaw from which the teeth had long since l>ccn 

extracted. 

Exostoses show as projections, sometimes of normal l>ony tissue, 
and sometimes of rarefied or of unnaturally dense Ixmy tissue, depend¬ 
ing upon the cause of the condition. 


ACROMEGALY 

1 he changes observed by C. L. Greene 1 in radiographs of a patient 
who had buflertKl for eight years from this disease were a remarkable 

• X. Y. Mod. Jour., Oct. 21, 10<«. 
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The gradual formation of an involurnim, or enveloping: sheath <[ 
newlv-fbrmcd bone around the dead portion, may lx? observe,! i n , 
scries of radiogmph*. The bone eventually looks twice the natural 
size, and may not present the usual appearance oi cancellous tk- u 
or myeloid ranal. 


* 


lie. Absorption following imthhh of fifth m«tat.nn<al bone. (Radioirranh b\ ri¬ 

ll. C. [)c V. Cornwell, St. Burihulvnicw', Clinic.) 

713 is of a case operated on by the author for necrosis of a lanre 
part of the proximal phalanx of the thumb. It shows how slight is the 
difference in appearance produced by this disease. 

ACUTE OR CHRONIC PERIOSTITIS 

f C!tSCb . a somew hut irregular projection bevond the outline 

SJSSJir' S"*." Usua]1 - V distinctly visible. The density of the 
over!vino- (wf k g * W a ! first on,v s^B^tly greater than that of the 
.,1 . w, Jf, ' l " ”^t as the case becomes chronic more and more irreg¬ 
ular bony tissue shows in the swelling. 

A CASE OF OBSCURE DISEASE OF THE SHOULDER 
for 01 l n ^ P r l,tbe patient had been treated by electricity 

hut the tr,.ntL° or Paralytic type about the right shoulder, 

able to use ti„, ' nt I 1 * 4 , l )co, ,\ discontinued because she seemed to be 
but always had ai ^ V ^ ter this she swam ami played termr. 

motion, if tte * h " bodv * *-><■ ‘InnI in nnlor to asfct «h>' 

attack of intent. * • ,X t ear>< or tnore hail elapse,! when an acutt 

as rheumatism andtl? 10 * M> shoulder occurred. This was . diagnosed 
and a aunriralovnr •”' «- nn w 5** s immobilized for six or eight weeks. 
motfcnlXe thr, ‘ sealed almost complete absence or 

manipulations to trvT" J v ,nt 'i ^ ien f °N°wed a series of most vigorous 
oaitiful and uft^r ' ° ^. r< U P *uppoM*,| adhesions. This was vet? 

a number of weeks produced no improvement and 
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Fip. 715.—Cnstr of obocuiV disease (tuherrnloMu?) of the shoulder. 

of the scapula, and, of course, was very limited. There was marked atro¬ 
phy of the deltoid muscle and the muscles of the arm. The pat lent could 
not raise her right hand to shake hands or to carry food to her mouth. 
She made all such motions by lifting the right forearm with the left 
hand. 

An x-ray examination was made, which showed a perfectly normal 
left shoulder and (Fig. 715 made in the same position) .a most unnatural 
condition of the right shoulder. 

The disease seemed to affect chiefly the head of the humerus, which 
was flattened on top and had lost the natural uniform convexity of its 
articular surface. 

It was evident that the material for a normal ball-and-socket joint 
was absent, and that forcible breaking upof the articulation would have 
produce! serious injury. 
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Treatment by higb-frcquency currents applied from vacuum olec- 
trwlcs had a somewhat restorative effect upon the muscles but left the 

joint unimproved. 

A lon^ course of treatment has been conducted by Dr. Shaffer, 
who considers the case one of tuberculosis. A brace has been used to 
prevent motion at the shoulder-joint and support the weight of the arm 
and at the same time permit of the use of the limb. There has been 
great improvement in muscular power. 

A corroborative fact in favor of tuberculosis is the development of 
a case of pulmonary tuberculosis in one of the patient's brothers. 

The case is one which has puzzled some of the best surgeons and 
orthofH'dists in this count ry and Europe, and the varying diagnoses of 
rheumatism, osteomyelitis, and tuberculosis have all been regarded as 
verified by the appearance found in the radiograph. 

It shows the importance of an x-rav examination at the earliest 
possible moment in every case of joint disease. If this case had been 
radiographed at different periods from its earliest manifestation the 
diagnosis might have been certain and much useless suffering from 
unavailing manipulation avoided. 


SYPHILIS OF THE BONES 

This disease presents itself for x-ray diagnosis in two general groups: 
1, Syphilitic gumma; 2, syphilitic inflammation. 

Gumma of Bone.—Wherever this specific neoplasm occuns the radio¬ 
graph shows a combination of a destructive and a proliferating process. 

Some part of the bone is usually rarefied, another part may be 
denser than normal, and there is often an increase in the size of the por¬ 
tion of bone affected. 

The Periosteal Type of Gumma.—A considerable number oi 
radiographs have been published of this variety of the disease. 1 

Idie tvpic Rontgen picture of syphilitic gumma of bone shows the 
shaft of the tibia, for example, presenting at one side a perfectly normal 
outline and the normal thickness of corticalis in the normal relation to 
the medullar}' canal, while on the other side the corticalis is thinu*. i 
by irregular patches of rarefaction and its uniform outline can no longer 
be traced, the periosteum Is intact over a swelling, which shows more or 
less ossification. 

At the extreme margins it is quite easy to see that the swelling i> a 
periosteal one, because there the bony contour is preserved with the 
less dense shadow of the periosteum gradually springing away from it. 

A commencing gumma, with a slight periosteal swelling, hardly at a 
ossified, and with very little rarefaction of the corticalis.^might not 
distinguishable by the x-ray alone from traumatic periostitis. 

The Myeloid and the Cancellous Types of Bone Gumma. 1 hesc 
begin on the inner surface of the corticalis of the shaft or in the cancel¬ 
lous tissue of the epiphysis. Neither of these present mark*-*! charac¬ 
teristic- by which they may always be easily distinguished by the x-ray 
alone from tuberculosis, sarcoma, and other diseases- 

1 KoIiLt, Fori a. «i. Gcb. d. Kosnt.. to), x, No. 2, 75, 1900: Knoehenerknuik- 
ungin im Rorntgenhildc, J. F. IVnrrnarm; Halm. RAtilttvn ConxrM*, 1006: H*| in 
ami Deyekr, Knochsn-e>yphilt- im RountKcnbildc, 1906; Ritt**r, Wien. klin. W oc!.., 
11*07, No. 6, p. 162; Warr, Annals of SurRi>rv, Atigu-t, 11*07. p. 199. 
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They are apt to exist in tin* same bone by extension from one p !lr t 

to 1*717 (Mr. Brush) shows this eondition. 

c’ma Ventosa Syphilitica.—1 his disease affords a Rood example 
of a S myd 0 R.-nous gumma of bone. One of these fingers presents a f u «i- 



r ’ K * ls —Syphilitic arthritis of the knrr. (Radiocrnph bv Mr. Brush. MctrojK.litan 

Ilospit.il.) 


— of 

tinguishes such* m" n<, 'T. hone » about the only feature which 

*The author ^tnaphically from tuberculosis, 

graphic appearance .uT C ? 8e9 of ®P U,R ventosa in which the r: 
antfsimplecwteomyeUtis 11 Th* 1 b^ 10 ?° differentiate In-tween sv| 

syph ilis ' ’ 1 he history m one cast; pointed to heml 
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A raHcofRiimmauf the epiphysis of tho melius \* rritortifl hv k,,ii 
xj hich the radiographic appearance alone would not havr tnabM I 
differentiate from sarcoma. His description of the radSSEShi. 
follows. I ho entire bony structure of the proximal half of the ra.liu* £ 
very much altered. I he shaft is somewhat rarefied from the middle u 
tho tuberosity and the thickness of the corticalis is reduced T1 
sponpy tissue of the epiphysis has almost completely disanneirml Tim 
compact tissue of the epiphysis is irregular in outline and rerlunsd to the 
thickness of paper and has protrusions at different places. The art-imUr 
surface of the head of the radius is pract ically normal. The only rliff. r- 
enre between this and the radiographic appearance of a sarcoma is that 
in the latter case, there is usually a sharply defined dividing line be¬ 
tween the diseased anti the sound bony tissue. 

SYPHILITIC INFLAMMATION OF THE BONES NON GUMMATOUS1 

A patient suffering from syphilis is peculiarly liable to oven* form 
of acute or chronic bony lesion which may be covered by the broad term 
inflammation. Some of these are quite 
similar to simple inflammatory pro¬ 
cesses of the same tyjx-, but very often 
I be x-ray will show a decided difference. 

A radiograph of a patient at St. 

Bartholomew's Clinic, with a somewhat 
tender fusiform swelling of the tibia, 
showed that this was a pure hyjK'rpla- 
sia and sclerosis. The other factors »n 
the history confirmed the impression 
derived from the radiograph that the 
process was due to hereditary syphilis. 

Ware calls attention to the occur¬ 
rence of syphilis in joints, especially the 
elbow, secondary to syphilitic osteo¬ 
chondritis at the epiphyseal line. The 
upper epiphyseal line of the radius is 
intra-articular. 

The secondary results of gumma of 
bone show in a radiograph taken at a 
later stage. There may lx- exostosis, 
hyperostosis, or osteosclerosis, and some 
of these are difficult to distinguish ra¬ 
diographically from similar results fol¬ 
lowing acute osteomyelitis or sometimes 
healed t uberculosis. 

Riley’s 1 diagnostic sign of syphilis 
consists in an obliteration of the medul¬ 
lary canal, or a lack of differentiation 
between the cortex and canal even in 
exceedingly good radiographs of the long 
bones. lie has notixl t his abnormal ap¬ 
pearance even in other lames than those 
in which symptoms had been present. 

* Dr. P. IJ. KiU-y, peminal communications apropos of several ca.-»- referred to 

the author lor nwlioRraphic ex am i na tion. 


Flic. 719 .—Stmwmjc Kil<*y** diujftH**- 

tic of B-yjiliili*. lack of diffcrviiiia- 
tinn IwiwiTu the cortex .tnJ tin* tund- 
tiLiary rsuial of the* loojt 

Radiographs made at different 
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RICKETS 

Th<* choractoristic radiographic appearance in a long Umo ,,r 
rachitic child is seen at the line between the bone and the cnrtil .J.‘ 
An irregular zone of ossification extends into the clear osteon l ♦ ; " 

1 he I towed logs and other deformities which often result from the T* 
case are shown in radiographs and the latter furnish valuable informal 
tion as to the part of the bone at which an operation should 
formed or brace-pressure applied (Fig. 720). 

THE JOINTS IN RHEUMATISM 

The radiographic appearance is described under a grouping based 
upon Musser’s “Medical Diagnosis” (Philadelphia, 1900). It will he 
understood that the x-ray alone will not always enable us to differentiate 
between these diseases. It will almost always, however, show that the 










AT 








F»k 721.—Rheumatoid arthritis- Patient I.tuim a chair-invalid in apitc of Wwtnirol 
by hua»-lr**iucn*'y current--* and the x-ray. 

case belongs to this group of diseases, anti not, for instance, to tubercu¬ 
lous or malignant disease. The author makes an x-ray examination in 
everv case of this class of disease which he treats. It is of the greatest 
assistance in diagnosis ami prognosis. A finger-joint, showing ankylosis 
with continuous bony structure between the two phalanges, as in one of 
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the author's eases, is not going to In- restored to functional us,.f„lr„. 
by high-frequency currents. Ul “™ 


fever 


Acute Articular Rheumatism Tin, disease i, aecooipanied by 
»r. It occurs in early life. There is swelling an.l ,.r 1 


more large joints. This may Im> fugitive. leaving one joint nn.l 'v 
ing another. It does not tend to attack the KJilllf* Inintd l._ *t 


mg and redness of one 
i .. ' ,n « «no joint and attac*- 
. . .. atta< k the same joints on l>oth side* 

of the body symmetrically. smes 

The x-ray* shows no change in the bones. Effusion into the knee 
jomt is almost always recognizable ... the radiograph, the floating patella 
and the pouch under the quadriceps tendon being evident 

Chronic Articular Rheumatism. -This is a disease of biter life- 
the history of heredity is very marked. It affects several of the hreo 
joints especially the shoulder and the knee. There is sjxmtanoous pain 
as well as tenderness most of the time, but with exacerbation* due in 
some of the author s cases to weather changes in either direction There 
is no impairment of usefulness in these joints between attack* except 
in some very chronic cases, where there is stiffness or even fibrous anky¬ 
losis. 


It is distinguished from chronic gout by the fact that it presents no 
special tendency to affect the great-toc joint or to produce deformities 
by a deposit of sodium urate in the ears, fingers, and about the joints. 

Radiographically these joints present very little change, the bones 
show no rarefaction, and it is only in very chronic cases that there Is 
some irregularity in the bony outline and an unnaturally close apposition 
of the articular surfaces, indicating partial absorption of the cartilages. 


THE JOINTS IN GOUT 

This is a disease whose diagnostic features are the presence of uric 
acid in the blood, a deposit of sodium urate in the joints and other 
tissues, a marked hereditary predisposition, the fact that it is brought 
on especially by errors as to food and drink, and the occurrence of certain 
digestive and nervous disorders. The trouble very often attacks the 
great-toe joint. 

Acute Articular Gout.—This may not in the early attacks show 
any change in the radiographic appearance of the joint, but later some 
of the changes of chronic gout may be found. 

1 he z-ray examination of a joint affected by an attack of acute 
gout shows that the bones are normal, and enables us at once to exclude 
Osteomyelitis, which these cases sometimes resemble. 

I he presence of uric acid in the blood is determined by means of a 
simple test applied to serum from a blister. A little acetic arid is added 
to the serum ami a thread is placed in it. After being kept twelve or 
twenty-four hours at a low temperature typic uric-acid crystals will 
collect on the thread. 

Chronic Articular Gout.—This is a disease characterized bv de¬ 
formity of the affected joints, deposit of sodium urate in the articular 
cartilages, ligaments,and bursa*, uml the presence of gouty tophi in the 
ear and about the joints. 

1 In- radiographic apiiearunce of the bones is not usually very much 
changed, except that their articular surfaces may be unusually close 
together, and lark some of the rounded appearance presented when they 
are eovered by normal cartilage. Deposits of uric acid wherever they 
occur are clearly visible in the radiograph, forming a mass more opaque 
thun tin* flesh but not so opaque as bone. 
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spongy mnm of fibrous tbm, P whl 


1 '“up whoHo 
8 rr a clfnrly 



THE JOINTS IN RHEUMATOID ARTHRITIS OR RHEUMATIC 

This is a disease which often seems to be caused hv rr.„, 


bilateral and polyarticular character, the absence of acute attacks 
brought on by climatic condit ions, the greater deformity produced and 
the possible involvement of the articulations of the spine. Chronic 
rheumatism is more apt to affect the heart and to present a history of 


The radiographic appearance in rheumatoid arthritis corresponds 
with the apparent condition of the joint. The articular ends of the 
bones present the normal degree of translueency to the x-rav, but there 
are irregular knob-like projections. Some of these ap|>ear more trans¬ 
parent, and others have about the same transparency as ordinary com¬ 
pact bone. In one such case the joint between the proximal and the 
second phalanx of the left index-finger was permanently and irretriev¬ 
ably ankvlosed. There is continuous bony structure right through this 
joint. The case is one which was sent to the author for treatment, and 
it was important to know the condition of the different articulations. 


HYPERTROPHIC ARTHRITIS OR OSTEO ARTHRITIS 


This is a slowly progressive disease occurring in later life and in 
both men and women. The joints arc enlarged, painful, and tender. 
Formation of new tissue takes place at the junction between bone and 
articular cartilages, ami this new tissue becomes calcified, burning 
Hcbcrden's nodes, but these eventually break down and destroy the 
contour of the articular surface. A radiograph, made at this time, will 
show a very irregular disorganization of bone, which can easily be 
differentiated from tin* more or less symmetric destruction seen in the 
atrophic type of arthritis. 1 

Chronic osteo-arthritis is the name given by I-avenson 3 to a rase in 
which radiographs by Pfahlcr showed that some of the joints in the fingers 
were obliterated by fibrous or bony union, and others in the fingers and 
hands by the absorption of bony tissue. There were several luxations. 

• Kitrh, X. Y. Suite Journal of Medicine. voL vii. No. 7. April. HN>7. (>. HI. 

* Jour Aiu. Mist. AM0e. ( Jjiii. 26. 1U07 


1016 MEDICAL ELECTRICITY AND KOKTUEN RAYS 

Some entire phalanges were absorbed. The process doubtless involved 
other portions of the body, but only the hands were radiographed. 

CHARCOTS JOINT—THE TABETIC JOINT 

A tvpic ease of this disease presents a large white swelling of a 
single Isirge joint, especially the kn«*c, without tendency to flexion, and 
with decided relaxation of the ligaments from wasting of the articular 
ends of the bones. 

The cartilages arc eroded, osseous deposits occur in the ligaments, 
and irregular exostoses occur around the joint (Fig. 722). 

Dislocation of the hip may occur from wasting of the head of the 
femur. 

Spontaneous fracture of the pelvis or of the upper part of the femur 
may occur (cases reported by Liobokl,* Fdr6 and Durand, and Wilms). 
Though they are rare, they should lx* taken into account in cases of 
supposed sarcoma or tuberculosis of the hip. 



722 —C'luimit’s knee-joint. (Radiograph by Mr. Iiru»h, Mclroj«>litnn IIo»j>itaL) 

The lames do not show rarefaction us in either of these other con¬ 
ditions. but. on the contrary, exostoses and irregular hyperplasia as 
opaque a? ordinary bone. 

GONORRHEAL ARTHRITIS 

This usually involves the knee-joint, hut sometimes the wrist or 
EOinc other joint. There is rarely destruction of bone or any bony 
lesion recognisable by the x-ray. 

1 Fortx-h a. <1 Grb. <1 Roentgra., vol. v Xn. 2, |>. 77, 1000. 
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TUBERCULOSIS OF BONES AND JOINTS 

Tin' principal features are destruction and subluxotion. 

The x-ray shows at first increased t ranslucency, then some loss of 
detail in the bony Structure, and then wasting away of the part affected 
There is usually no tendency to the production of exostoses nor to tie 
deposit of bony tissue in periosteal swellings. 

The areas of rarefaction are sometimes so clearly defined as to 
indicate practically tubercular abscesses of bone. In other radiographs 
the rarefaction of the bone presents no sharply defined border aenaraiinfr 
it from the unaffected bone. ‘ ® 

It is a very important fact that the increased transluccncy extends 
beyond the limits of actual disease. There is more or less rarefaction and 
atrophy of other bones beyond these limits. 

Relative Diagnostic Value of the -r-Ray and the Tuberculin 
Test.—\V. S. Baer and II. W. Kcnn&rd discuss the diagnostic value 
of tuberculin in orthopedic surgery. 1 It gives an earlier diagnosis in 
some cases of tubercular joints than is obtainable by the radiograph 
alone. 

The ophthalmotuberculin test is extremely simple and convenient 
anil docs not cause fever or other constitutional disturbance. A few 
drops in the eye arc said to cause a local reaction there, if tuberculosis 
is present in any pan of the patient. It is not mathematically certain 
however. 

Tuberculosis of the Hip.—For this disease see p. 970. 

Examples of Tuberculosis in Other Joints and Bones.—A valu¬ 
able series of radiographs has been published by Kxner. 3 

Theyir.sf ca.sc was one of swelling of the carpus, three months old. and 
having had a fistula for two weeks. The radiograph showed tubercular 
changes in the proximal part of the metacarpus. There was also a 
noticeable transluccncy in the distal part of the metacarpus and in the 
phalanges. The compact tissue is markedly thinner than normal, and 
the cancellous tissue, especially in the heads of the metacarpal bones 
and phalanges, is very much decalcified, but the fine detail of structure 
was still visible. 

The second case was of a nine-year-old child, with pain and swelling in 
the knee-joint for a year. During the first month of the disease the child 
had boon able to walk, but since then it had been kept in bed by pain. 
There was a contracture of the knee-joint. Active motion was impos¬ 
sible and there was passive movement to only a limited extent. The 
radiograph showed tubercular changes in the joint and a much higher 
degree of old atrophy of the femur, tibia, and fibula. The femur, 
especially, showed thinning of the cortiealis. 

The third case hail a fungating tuberculosis of the right carpus. The 
radiograph showed tuberculosis of the carpus and a high degree of 
atrophy of the distal ends of the metacarpal bones anil phalanges and 
there was old atrophy of these bones. 

I lie fourth case had suffered very* slight pain in the hand for six 
months and for two months there had been a small swelling on the back 
of the hand. A fistula had formed and the process had extended until 
amputation was required. The radiograph showed tubercular changes 
ui the carpus and the proximal parts of the metacarpus, a marked 

* Hulli-tin Johns Hopkins Hospital, 16. 13, U*OI. 

I' oresell a. J. C»cb. <L KcM-ntgi-n., vol. vi, No. 1, p. 7, 11*02. 
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showed subluxation at the- knee-joint with the changes due to a healed 


tuberculosis. Besides this there was old atrophy of the femur and 
tibia, with marked reduction in the amount of the corticalis. Th e 
atrophy of the fibula had reached a much higher degree, perhaps be¬ 
cause the lateral displacement of the tibia had removed the weight of 
the body from the fibula. 

The seventh case had suffered for two years previously from an injurv 
to the right elbow. This was followed by pain and swelling which lasted 
for only a short time. Ankylosis in a position of extension gradually 
followed. The radiograph shows subluxation and that the joint sur¬ 
faces are practically destroyed by a tubercular process. In addition, 
there is unnatural tr&nslucency of the humerus, radius, and ulna in 
the neighborhood of the joint. An operation showed that those parts 
wore not affected by the tubercular process. 

The eighth case had noticed for five months a swelling of the left 
ankle-joint with considerable pain on motion. Two months before the 
x-ray examination an incision was made over the inner malleolus from 
which pus exuded as a permanent fistula. The radiograph showed 
destruction of bone in the astragalus and the os calcis. The peripheral 
ends of the tibia and fibula and the healthy bones of the tarsus were 
strewn with translucent spots. These sj>ota had indistinct outlines and 
seemed to lie in the cancellous part of the bone. 

Several other cases, shown in Exner’s radiographs, presen ted these 
atrophic changes in the bones of the foot from tuberculosis of the 
ankle; or in the bones of the hand from tuberculosis of the elbow. 

EXAMPLES OF THE VALUE OF THE X-RAY IN THE STUDY OF ANATOMY 

Fig. 724, a radiograph of a fish, was made with the portable high- 
frequency coil apparatus (Browne, Salem. Mass.). 

Figs. 725-732 an- radiographs showing the injected blood-vessels of 
normal human subjects. They were made for the author by Mr. Brush 
of the Metropolitan Hospital. 

The ltdntgen ray may be used in studying post-mortem anatomv 
without any limitations as to length and strength of exposure, and 



k ith the advantage derived from absolute immobility and the injection 




(C) Jeff Behary 2019 


353 












(C) Jeff Behary 2019 


354 



















1022 MEDICAL ELECTRICITY AND HuNTtiEN Ray« 



*■4? <-«. Injected arteries of the fort-arm, including the deep palmar arch. 


(C) Jeff Behary 2019 











































(C) Jeff Behary 2019 


356 











(C) Jeff Behary 2019 


357 



































(C) Jeff Behary 2019 


358 
















(C) Jeff Behary 2019 


359 












TUB X-RAY 1027 

more dearly defined outline than is possible during life, with itx resni- 
ratf*ry, circulatory, and ix 1 natal tic movements. 

1 he diagnostic value of these pictures lies in their use as charts for 
the interpretation of radiographs made from living patients. The 
author s radiograph of the different pneumatic sinuses of the face filled 
with lead shot are examples, and also Proust and SefroitV radiographic 
studies of the topography of the pelvic organs. The latter show espe¬ 
cially the relations of tin- injected blood-vessels and the ureters. 

ANATOMIC AGE DETERMINED BY RADIOLOGY 

The late Dr. Rotclr introduced a system of detenuining the develop¬ 
ment of the child and its fitness for work in the school or the gymnasium 
or the factory, by radiographs showing the osseous development of the 
wrist. The following is his table of ossification as determined radio¬ 
graphically : 


.Os magnum, unciform. 

.Os magnum, unciform, lower epiphysis of radius. 

Os magnum, unciform, radius, cuneiform. 

Os magnum, unciform, radius, cuneiform, semilunar. 
Os magtmui. unciform, radius, cuneiform, semilunar, 
trapezium, or scaphoid. 

.Os magnum, unciform, radius, cuneiform, semilunar, 
trapezium, scaphoid. 

Os magnum, unciform, radius, cuneiform, semilunar, 
trajM-zium. scaphoid, trapezoid. 

.Os magnum, unciform, radius, cuneiform, semilunar, 
trapezium, scaphoid, lower epiphysis of ulna. 
.Same as group II ns to number of bones, but more 
advanced iu development. 

Same as group I. but more advanced iu development. 
Same as group J, but the pisiform bone appears just 
under cuneiform, and all the carpal bones and epi¬ 
physes are much more massed and further ad¬ 
vanced in development. 

Same as group K, but notch more advanced in devel¬ 
opment; pisiform apin ')its plainly at lower end of 
cuneiform. 

Very much more advanced in development than 
group I., and the pisiform bone almost as large as 
the cuneiform. All the lnines of the wrist an- much 
more developed than in any previous group. 

D and E correspond to the kindergarten jieriiKl, F. G, and H to the 
school period, and 1. and M to the minimum factory period. 1 he 
method is sufficiently accurate to lx* a valuable factor in discovering 
evasions of the child lalxtr laws, and in preventing overstrain at work or 
play in the case of children with retarded development. 1 he literature 
of this subject has been tabulated bv Skinner, and includes articles by 
long and Caldwell (1911), Roger (1*908), Pryor (1905, 1906. and 1908), 
Rotch (1909 and 1910), and Smith (1913). The bust mentioned feels that 
the method is of little value in the case of naval cadets, eighteen to 
twenty-two years of age. It should be applied at an earlier period and 
then may indicate future fitness for the work. 

* Pari* SocaHtf Anatomique. March 27, 100S. . ..... 

» The Development of the Horn-* in Early Life. Studied by the KOntgm Al'-tmxi 

for the Determination of an Anatomic Index. Transaction Amrr. Ph}' Aasoc., vol. 
xxiv. p. 0<W, 1909. 

* interstate M«dicul Journal, May, 1913. 


A. First year. 

B. Second to third voir- 

C. Second to third year 

D. Second to thinl year. 

E. Thinl to fourth year..... 

F. Fifth to sixth year. 

G. Sixth year . 

11. Sixth to seventh year ... 

I. Sixth to seventh year- 

J. Seventh to eighth year 

K. Ninth to eleventh year . 

L. Seventh to twelfth year . 
M- Twelfth to fourteenth year 
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detection of pearls in oysters 

, tjmc-wom method Inw l«' » to !>P™ < llc S !':' M “d kill the oy ( t,. r . 
Thiimailts in the nr, -.lies.- deM ruction of million,. of |i.nrl oy«t,. rs 
ilu> result, of thousands of oysters in which there art* s-td 

prarb-Thu-h would inen-aso ten-fold in value if the oysters were allowed 


Fin- H:t(lit>Kru|;h of Ceylon petirl oysters containing scwl poarK 

to live another year. Experiments by the author evolved a method for 

radiographing 121 oysters at a time and the process has been in actual 
use in Ceylon. 

• 7^ f / ! e,,nc Effects of (he x-Iiiuj .—These are not striking. Starch 

is slowly changed into dextrin hy x-ray exposure. 

tion , c x “ rn - v for one hundred hours showed no srpara- 

tion ot oxygen and hydrogen gases. 1 

PHYSIOLOGIC EFFECTS OF THE .Y RAY 
. . FROM MILD APPLICATION'S 

times a smsation is X f Ur J ,riK ^ uces no perceptible effect, but sonie- 
Taking :i picture or ni ktnV f P «’ Xunitv \° « source of static electricity, 
surh an application 1 uorosco P*e examination is an example ot 

^ olor-bhnd DHTVitnc n »• 

exposed to the j-nv f pv ° " a . Perception of light when their eyes arc 
This fact lutT^n f T? ^hoff). 

Presence of r-rays. VII. 7* s: V- C ? n * tl,uto u v ery delicate t<*st for d". 

1 Kmih-iu,,, i If “ , '" ,,,l l>erg'' finds that the interi>osiuon o 

* *«n <h C;^ d 'J u Vi 7 - »»1D. 275. 

** ‘1. IWulgM* Vo , vii No 


1004. 
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short lead prevents this prrrrption. but that n short of lend urns* which 

I ,*• 17*^ l \ clum U P°? Photographic platr will not prevent a eolor- 
hn«l person from noticing a faint light sensation. 

Repeated mild exposures if at short intervals less thnn n ■ 
apaiv, produce a cumulative effect. No sensation 18 experienced at the 
time of exposure. It may produce an ciytherna followed bv hnnnv 
desquamation or regular peeling of the epidermis. This mav la without 
pain, and if the applications ant continued for a good many weeks or 
months will cause bronzing of the skin, amounting to the darkest tan rh u 
ever comes from exposure to sunlight. This is about the historv of the 
surface change which it is most desirable to effect in x-rav treatment 
of deep-seated lesions. In superficial malignant disease the treatment 
by repeated mild applications is sometimes best, and the visible effect is 
as just described, with the addition of a gradual change from disease to 
health. One effect upon the operator from exposure to entirely too f re _ 


iM 


j 


A 


j 


Fir. 73-1. — Radiograph of a prr-gTiiint rat. 

quently repeated mild doses is to produce one of the lesions descrilxd 
under the head of x-ray dermatitis; another is to produce sterility. 

There is no immediate systemic effect |x*rcei ved by the patient from ex¬ 
posure of even the entire surface of the body to a single mild application. 

Repeated exposure to mild doses has the effect of impairing the 
vitality of rapidly growing cells. The embryo may lx* killed in uteru 
by a number of exposures which arc without any appreciable effect upon 
the mother. For example, to watch the course of gestation in a cat, 
which had been the mother of several families of healthy kittens, the 
author took a number of x-ray pictures, beginning liefore any evidences 
ition were present and ^continuing at intervals .yf abo ut .i».opt 
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WF<TKIC1 TY and rOntobn rays 
MKHK AL BLEtTHit » 


* - ,Uv or 80 before confinement. In each case the 

of works down to a> >*5' , 0Jlt , to hold her in position upon the 

authors own hands CX|K)8cd to the x-ray as was th, 

photo*n*l>hie plate. • ju nIH l short. No effect was produced 

rat. The exposures ne U p t , n the operator’s hands (this was 

up«n the c »t h^ ‘ lmt a , the naturul time three mature and 
^STrn^ST kittens were t»om dead. The exposures to the x-ray 


l iR. <35.—Radiograph of pregnant cat at another stage. 

wem stopped and the rat proceeded to have another famiiv of four 
thcmhVw ,,Ch WCfC >0m allVC an(l healthv two and a half months after 

belowf < ^ Ctai * S cx P osures to which this eat was subjected are given 


u»i». 


(OH. 
Oct. *}. 
Oct. 12. 
<>ct. 10, 
Oct. 21. 
Nov. ia 
Nov. 29. 
Dec. 17. 

Dec. no. 
iwjs. 


3viality, 
Iwnun. 

1 Dchet, 
nr-. • 

ante. 

Ainper*», 

primary 

current. 

Inch*», 

anlicath- 

o4e »o 
pUi<>. 

fiaconih 1 

ntptw- 

urr. 

12-inch indortiim-coil. with 
i'.-ihlwcii interrupter, 
lilt-volt ilirwt current. 

5 3 or 4 

5 2 

3 31 

4 or 5 S 

3 •» 4_ 

4 24 

7 2* 

No furtl«T expo 

1 l»ree matum k 

10 

11 

8 

9 

9 

10 

« 

®wn* to th 
ttcrw | M >m 

19 

19 

19 

15 

10 

15 

18 

15 

50 

31 

•15 

65 

no 

First sign* of pr<igo»ncy* 


y °'" '“""‘I *>•«. h.„» nlivr. 


(C) Jeff Behary 2019 


363 



























THE JT-UAY 


1(>3I 


Ktsr 1 or 'fUioro^opir p/u 

m whirl, X-ray treatment for cancer of the utcru, has not imerfer^l 
with he progress and completion of normal gestation.' Prolnblv 
a smgl,. ,. ray examination of the pelvis would not affect the vitality 
°t th.- embryo. Repeated applications of the x-ray to the pelvic organ’s 
Would be very apt but not certain to do so, and would assuredly be 
justified in the treatment of malignant disease. In the case referred to 
above the child was not killed by the x-ray, but probably actually owes 
its itc to the x-ray, which restored the mother to apparent health and 
enabled her to go through gestation and give birth to a healthy child. 

There is no effect, upon the embryo from the application of the 
x-rav to other parts of the patient, and in this case the pelvis should 
be protected from the rays either by a localizing shield about the tube 
or by an x-ray proof covering over the abdomen and pelvis. This cov¬ 
ering may be a sheet of x-ray metal or of the soft x-rav proof rubber 
which contains a certain percentage of bismuth, baryta.’or other heavy 
metallic powder. 

Repeated exposures to the x-ray will retard the development of new¬ 
born animals. Tribondeau and Recamicr have verified this observa¬ 
tion in the case of a kitten.* The development of the eyes was arrested 
and structural anomalies of the retina were produced. The develop¬ 
ment of the teeth and of the bones of the face was much retarded. 

Action oj the x-Ray L pon the Development of the Embryo oj the Chicken} 
—Fifteen Holzknecht units of x-rays prevent the development of the 
embryo of the chicken or arrest its development if it is already com¬ 
menced; the biologic properties of the albumin are clearly modified by 
the x-rays; the albumin becomes less coagulablc. and it is more diffi¬ 
cultly digested by pepsin; these facts may explain the arrest of de¬ 
velopment of carcinoma treated by the x-ray. 

Effect on Microorganisms.—Experiments upon the effect of the 
x-ray on microorganisms have been made by Russ. 4 Looking at 
the cultures on the lens of the microscope itself while exposed to the 
x-ray some microorganisms do not appear to be influenced. These are 
Bacillus protcus. Vibrio cholera?, ami Trypanosome Lewisii. Others, 
like Bacillus tvphi. Bacillus coli, and Bacillus pyocyaneus, show rapid 
and disordered movements. Even long and strong exposure's to the 
x-ray do not interfere with the growth or virulence of different micro¬ 
organisms. 

Sterility from Rontgen Radiation.—Repeated mild exposures of 
the ovary or testis are quite generally regarded as productive of sterility. 
In the case of x-ray operators the loss of the power of motion in the 
spermatozoa, and in some cases absence of the spermatozoa, has been 
demonstrated a great many times by the microscope. The fact was 
first published by Tilden Brown and A. T. Osgood, of New York. This 
is not. accompanied by any sexual impotence, and it is doubtless not 

1 I-ru|Uerri«Tv nnd ! jibollo, MuIK-tin Official de la Sorioto Franfais* D'Kleetru- 
tbmpy ot do llndiolnpio. Son,15HM. 

: C. K. do la Sofk't# do Biolugic, 58, 1(131, Juno 6. 1005 

1 Bordivr and Galinunl. Arrli. dTUorl. Mod. Exp. ot ("liniq., 13, -If* 1. July 10, 
1005 . 4 Arch. f. Hypiw, vol. Ivi, p. 341, HIM. 
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pcmi-mont. but a condition which disappears after the exposures have 
Cvn discontinued or protection by ft proper apron or shield has beer, 
adopted. This necrospermia may develop in anyone who spend* much 
time in an x-ray room where no precautions are taken to limit the ray* 
to some one particular direction. 

The effect upon the testicle from repeated moderately severe applica¬ 
tion* of the x-ray has been studied by BergoniS and Tribondcau. 1 
Six white rats were used, and entirely protected by’ sheet lead except 
where the Unticlcs were exposed. Hat one, five applications of 2 
Holzknccht units at intervals of eight days; rat two, nine applications 
of 1 H. at intervals of two days; rat three, eleven applications of 2 H. 
at intervals of two days; rat four, ten applications of 1 II. at intervals 
of two days. These rats had all had one testis removed before the 
experiment. The one exposed was removed and examined a month and 
a half after the last exposure. Rat five, both testes exposed five times 
to 4 11. at intervals of eight days, one testis removed immediately after 
the last seance, the other a month and a half later. 

The result was the same in all. Ihere was no change in the skin or 
hair, but there was a great change in the testis, consisting in the substi¬ 
tution of a serous liquid for the peripheral parenchyma, the same liquid 
separating the deep parenchymatous tubules, and a breaking down of 
the epididymis. 

A male cat may be sterilized by* x-rays filtered through 2 mm. of 
aluminum and with a dose of about 4 Bordier applied in one or two 
seances. The oviform cells survive, but disappear sooner or later. 

The same authors have measured the dost* required to completely and 
permanently sterilize a male dogr and in the latter case have shown that 
the refractory oviform cells are incapable of regenerating epithelium. 

The histologic changes are found in the seminal epithelium of the 
testis, which is the source of the spermatozoa, and not in the interstitial 
glandular tissue, whose activity is the cause of the sexual instinct and 
sexual activity. The secretion from the interstitial gland is an ‘‘inter¬ 
nal'' one, and is concerned with the maintenance of all the masculine 
characteristics of the general system* 

Observations on animals show that related mild exposure of the 
pelvic region results in the ovaries ceasing to produce Graafian follicles. 
This effect is probably temporary. 

Two hundred minutes’ exposure of one ovarian region of a rabbit 
while the other ovary was shielded produced very marked atrophv of the 
ovary and disappearance of the Graafian follicles. Halberstadter 4 
gave this exposure in twenty day’s in divided doses, and found the ovary 
naff the size of the one not exposed. 

Return of Spermatogenesis After x-Ray Exposures.— The 
author knows of cases in which physicians working much with the 
x-rav without adequate protection have been found to have complete 
mx-rospermia and apparent azobspermia. and in whom a vacation, 
", u ' .’p M u,, nt use of a heavy apron of rubber loaded with baryta. 

ti e fSnrilTH 1 sh f . d .around the x-ray tulx*, have been followed by 
the reappearance of living spermatozoa, and the men have had children- 




nn<l txx. 
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'.i was followod by conception. 


y ■ :.i ue treatment was repeated twenty 

day? later, and after that there was azoospermia. Five months later 
however, living spermatozoa were present. 

Phillips’ cases, purposely sterilized, were found to be still so six 
months later. 

-Y-ray workers who have found that they were sterile have kept out 
of the x-ray room altogether, and have after a year or two had children, 
and then have resumed x-ray work and have had no more children. 
Others have found no living spermatozoa, in fact no discoverable sperma¬ 
tozoa at all, and after a couple of months’ complete absence from x-ray 
exposure, followed by the use of an opaque apron and of a shield to 
envelope the tube, have found living spermatozoa again. 

Absence of Effect on Spermatozoa Outside the Body.—Human 
spermatozoa, after leaving the body, are not greatly influenced by the 
x-ray. Their vitality, according to Bergoni£ and Tribondeau* is not 
modified by an exposure of half an hour, at a distance of 15 cm. from 
the anticathode. 

Precautions to be Taken.—When repeated applications of the 
x-ray are required the ovaries or testes should, therefore, always be 
protected from the x-ray. 

Baldness.- Repeated mild exposures result in thinning or loss of 
the hair. This is only temporary, but should be guarded against. 

Toxemia.—In a number of eases which have been reported, and the 
author is sure that many others have not yet been reported, and some 
have not been recognized as attributable to the x-ray, a single thera¬ 
peutic or diagnostic application of the x-ray has been followed by 
severe constitutional disturbance. The author has seen this occur after 
the first mild application for cancer of the breast, and it has been 
noted in leukemia and other conditions in which applications are made 
with a view to an effect upon a constitutional disorder. 

Edsall’s observations 4 upon cases of leukemia, unresolved pneumonia, 
pernicious anemia, and gout treated by the x-ray show that when a 
single application produces an immediate marked effect, beneficial or 
otherwise, the examination of the urine and other means of stud\ 
usually show' that destructive metabolism has been, for the time beiiig, 
enormously increased. Some of these patients were on a regular diet 
containing a measured amount of nitrogen, and the amount of nitrogen 
exercted had been watched for a few days before the x-ray was appued. 

In some cases the exc retion of nitrogen dining the next twenty-four 
hours was almost doubled. These cases with increased excretion 
included patients with leukemia or with unresolved lobar pneumonia, 
and were favorably influenced by the x-ray applications. The increased 
metabolism mav be due to an effect upon the tissue ferments. 

' Congress of the French Association for the Advancement of .Science. SocUo 
on Xo 9 ' 

A«moc., Nov. »; 1WW. 
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Tho case* Without an increase in nitrogenous excretion were unfavor¬ 
ably influenced, and some won- apmmnt ly even k. W by the x-ray 
i- V; .., i, fn.m the studies already (Uluded to. and also 

.j n • , ivtnbcrton, 1 and of Muan and Gdsall, tliat 
fn"" th.« , , breaking down of nitrogen...!, li„ U e 

waa .on *«mch of a uf for .hr ..native organs..I ,W 

tho latter wen- ovenvhclmed .anil partly incapacitated by the unu.-nal 
* nc 1,1 , „ Tlie result in some cases was a toxemia caused 

b;^ JSo\ h br,,ko»^orm prr«lur,s in du-sy-u nr 
• VccoS to these authors, the application of the x-ray to any 
considerable port ion of the body, especially if the hematopoietic organa. 
23» „ the spleen and the marrow of the long bones are exposed, 
SuuSv produces a tremendous increase m the destructive met*. 

... tissue substances. Mich as nucleoprotcin. ami 

this 
under 

ordinary cireVmManccs‘p^ luces no apparent symptoms EtLsall says 
that he*knows of no dnig or other therapeutic agent which produces an 

equal effect in ordinary dosage. . .. ,. 

The cases in which this increased tissue destruction is liable to 
produce a harmful effect are those in which the patient is already m 
a toxemic condition, or in which there is nephritis or some similar dis¬ 
ease which interferes with the elimination of waste products. 

No constitutional effect results from such an application of the 
x-Ti&y as is required for treating an epithelioma of the face, or for making 
a radiograph of the hand, if the rest of the body is shielded from the rays. 
But when the body is not shielded, even though one of the extremities 
mav be nearer the x-ray tube, and consequently receive a stronger 
exposure, a constitutional effect is produced. This is also the case 
when the x-ray has to shine through a large part of the chest or ab¬ 
domen for examination or treatment. 

Harmful constitutional effects may lie avoided, whether the patient 
is in a favorable condition or not, by shielding all but the portion oi the 
patient which it is desired to examine or treat when this is a small and 
not a vital part; also by making sure that the patient is in a health} 
condition in cases where a more general exposure or one involving the 
chest or abdomen is required. Such applications to a patient suffering 
from the toxemia of cancer, pernicious anemia, leukemia, or other 
similar disease, or with elimination crippled, as in cases of nephritis, 
should generally 1m* avoided, but if necessary should lx* cautiously made. 

The effect which is under consideration has not usually the cumula- 
tive character shown by the effect upon the skin and some other organs. 
On the contrary, a single mild general application may be followed b> 
the most profound constitutional effect, while a number of similar a|>- 
plications on successive days may not produce anv change in the ap¬ 
pearance or sensations of the patient. 

The effects of a single severe application are not perceptible at 
the time, but develop after one to seven davs. They are chiefly upon the 
superficial tissues, and vary all the way from a slight erythema to a 
destruction of tissue right down to periosteum, which may take months 


‘ Ain. Jour. Med. Sciences, February and March, 11M17. 

L Diversity of Pennsylvania Medical Bulletin, September, 


1905. 
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in the treatment nf ',}; C, V n,( ‘ ,<>KS<,r Jcrtpo t« often require*! 

, sea ae and w not accompanied by visceral change* 

on 
.f-r 

produced 

isllfiW 

t -- ^ Lun«... vu « that 

VII ,| 1<( | ■ applied at all by one unfamiliar with its dos- 

, u elements whirl, go to make up a knowledge of the com n 

dose and the way to apply it. either for diagnosis or treatment an- of 
the very; greatest importance. Repeated severe applications have a 

Xki Th °f‘ 0t “ g,VCn at "Enrols of less than one or two or three 
weeks I he least seven- application which will produce a visible effect 
upon the skm of the face is about 3 Holzknecht units (3 II.). and this 
mav be reprate*I every three weeks without doing more than maintain 
a slight reaction. Ii this dose is given more frequently, or if a larger 
dose.is K ,vcn al ”te same interval, an increased effect is noted from each 
application. Another fact of importance is that a surface which has once 
shown a reaction to the x-ray is more susceptible for a long time after¬ 
ward. 

Experiments reported by Heinecke, of Leipzig, at the German Medical 
Congress of 1904, show the effect of prolonged exposure to intense radia¬ 
tion. Ilis studies were especially upon the hematopoietic organs, and 
the animals were exposed to the x-ray for ten or fifteen hour? at a 
stretch. In the marrow of the long bones there was almost a complete 
disappearance of the characteristic lymphocytes, only nil cells being 
present. No gross lesions were present if the animal was killed imme¬ 
diately after the irradiation, but at the end of a week they were always 
found. In the first four hours after irradiation, in dogs, a microscopic 
change w'as noted in all the lymphatic organs, the spleen, the intestinal 
follicles, the lymphatic glands; this change consisted in a destruction 
of lymphocytes and their absorption by phagocytes. This abnormal 
condition had disappeared at the end of twenty-four hours. The 
temperature may be elevated, and the dog may lose as much as one- 
fourth of his entire weight in twenty-four hours. The Malpighian 
corpuscles of the spleen almost disappear and are replaced by connective 
tissue. He found that a similar effect was produced upon sarcoma, 
but only upon the small round-celled type. 

Exposure Necessary to Produce Physiologic Effects.—The 
constitutional effect which is sometimes seen immediately after a 
treatment for cancer or leukemia, and which seems to be due to an 
increased metabolism, may l>c occasioned by an exposure of t web e 
seconds to the most |x»wcrful radiance in making an x-ra\ examination, 
or of five minutes to the milder radiance ordinarily employed in radio¬ 
therapy. The changes in the tissues of the spleen, lymphatics, and 
marrow, noted in the experiments on mice, rabbits, dogs, and other 
small animals, required very much longer exposures. 

Krause and Ziegler used a 60-ccntimetero r 24-.nch 
with a Wehnelt interrupter connected with the 110-volt direct ek rtnc 
liehtine circuit—the pnman- current being 4 or 5 amperes. The di- 
taneXm X ard.md was 20 to 40 cm. (S to 16 m.) and the duration 
of exposure in mice was from two to ten hours. Mice, which «tn 
four hour* or lonp>r, died in » <tay. « « oonuoqueM-c of 
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destructive effect upon the blood-forming elements in the spleen, 
th<> lvmphatics, and the marrow of the Ion* bones. An important fact 
U that the fatal effect was produced whether the exposure was a con- 
titmous one or was divided up into several exposures of fifteen or thirty 
minutes each. Even as short an exposure as fifteen minutes, while not 
!irnhicimr fatal or even serious effects upon the animal, caused necrotic 
fori t ho'Xn.hvl,i,h could Ik- found if .ho animal worn killed won 
after the exposure, but which were almost normal again if the animal 

was not killed until eleven days later. . . 

Krause and Ziegler exposed guinea-pigs for ten hours with similar 
temporary effects upon the blood-forming organs, but without a fatal 
effect The same ten-hour exposures produced similar results m dogs. 

Stcrilitv in men appears from Phillip’s cases to be produced by an 
exposure of one hundred to two hundred minutes to a ray of moderate 
intensity, but as this was enough to produce exconation of the scrotum, 
divided shorter exposures, distributed over a number of weeks, could 
produce this effect upon reproduction without the effect upon the skin. 
Occasional microscopic examinations would show when necrospennia 
or azoospermia had been produced. . . 

The exposure required to produce falling of the hair is susceptible 
of quite exact measurement, as explained under the head of x-ray 
dosage in the chapter on Radiotherapy. The effect is produced either 
bv a single exposure, amounting to from 4 to 7 Holzknecht units, or 
by several exposures aggregating the same amount. Workers with the 
x-ray should have the x-ray tube enveloped in a box made of material 
opaque to the x-ray except in the direction in which the latter is to he 
applied, ami in using the fluoroscope should have the fluorescent suriace 
covered by lead glass. The latter protects the eyes also. A cap 
lined with sheet lead affords very good protection for the operators 
hair. An apron made of sheet rubber containing a large percentage 
of baryta protects the body and genitals. Gloves containing baryta or 
lead oxid protect the hands. 

Kienbock observed that mice which were exposed for several hours 
to the x-ray applied over the back, developed severe nervous symp- 
toms in about three days. The eyes were closed, the spinal column 
flexed, and there was spastic paraivsis of the limbs. The mice died. 
Similar exposures, though strong enough to cause the hair to fall out and 
to produce dermatitis, did not cause symptoms of disturbance of any 
internal organ in guinea-pigs and rabbits. 

Of course, in the smallest animals the spinal eord is covered by 
such a thin delicate layer of bone and soft parts as to be very directly 
exposed to the rays. * 

In larger animals a thicker layer of soft tissues and thicker anil 
denser bones absorb a larger part of the x-ray and present greater 
protection for the spinal cord. 

Kienbock exposed a pigeon to the x-ray and observed falling out of 
the feathers, not only on the side toward the x-ray tube but also on 
the side away from the tube. The latter was apparently caused by 
rays which had traversed the entire thickness of the abdomen without 
cau>ing a perceptible effect upon the internal organs. 

The Effect of the ar-Ray Upon the Eye.—This has been exhaus¬ 
tively studied by Birch-Hirschtold. 1 Hi- has not found any change 
1 Arch. f. Ophthalmologic, vnl. lix, p 1TJ1J. 
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severe enough 
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An ovposuro of in n r u i 
affect chiefly the anterior „ r P”* 10 ** changes which mnv 

different cases. There is , ,L;T F? 1( T r rfnictuiwi of the eye in 
forty-one days. There is a l°' ° in . (,, ! >:tT, " n luting from fifteen to 
cells of different parts of f" ' u P° n thc epithelial 

and swollen and their nuclei ‘T of , thr corn . ca become irregular 

TWr,. a,. a, 5 „ an! "j 

epithelium may be desquamated until «,.k • , The corneal 

may then be gradually replaced ' ^ 8mg ° ayer remams » an(l 

The eyelashes fall out. 

1 hese are the changes in the inner walls of the blood-vessels detailed 
m the general description of the physiologic effect, of the x-rav 

I he ins undergoes swelling and loosening of its epithelial'cell* and 
degeneration of the pigmented cells in its stroma. 

u* crystalline lens and its epithelial cells are unaffected. The 
effect upon the retina and optic nerve becomes visible at the end of sev- 
eral weeks. I he ophthalmoscope reveals atrophy of the optic papilla. 

microscope confirms this, and also shows degeneration of the gan¬ 
glionic cells of the retina, with vacuolization and a characteristic change 
111 their chromatin. I his colormg-mattcr does not disappear as its does 
from the effect of the ultraviolet ray, but divides up into numerous 
small particles. It becomes "pulverized. There is degeneration of 
the optic nerve-fibers, which Birch-Hirechfeld considers secondary to 
the degeneration of the ganglionic cells, and not due to a direct effect 
of the x-ray on the nerve-fibers. 

Au eye which is exposed to the x-ray in thc course 0 f thc treatment 
of a cancer of thc eyelid gradually becomes affected, although the 
sight may not lx* destroyed for many months. The eye begins to look 
smaller, the conjunctiva reddens, and the cornea becomes opaque, not 
whitish, but because it is covered by newly formed connective tissue. 
This tissue contains blood-vessels ami round cells and is covered by 
several layers of epithelium of a character similar to that of the skin. 

The iris is infiltrated by leukocytes; most of the pigmented cells 
disappear; the walls of its blood-vessels undergo the usual effect from 
the x-ray. 

The retina shows the usual x-ray degeneration of the ganglionic cells 
and of the intima of the blood-vessels. No change is to be discovered 
in the optic nerve-fibers. There is a very marked change in and near 
the macula lutca. Cysts develop which thrust aside the internal gran¬ 
ular layer. There are spaces of almost normal retina lx-tween these 
circumscribed cysts. 

The eve is permanently destroyer!. 

This effect may be guarded against by using some kind of shield 
protecting thc whole orbit, or, if the eyelids are to be treated, the 
eyeball may be protortrd by an opaque shell slipped over the eyeball 
and under the eyelids. The model, shown in Fi*. 736, is made of metal 
and has ;* projection on its external surface It) which it nun lx handled 
when inserting and removing it. A special pail <>t forceps facilitates 
this. 

Bireh-Hirechfeld recommends that the use of the x-rnv in treatment 
about the eye be limited to malignant and tubercular disease of the 
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eyelids, ami that not more than S or 10 H. should lx- applied oneo in 

t "°Thr^‘onclusions should probably in' modified. The dosage seems 
unnecessarily and. therefore, undesirably large. and the x-ray has Iran 
us«'<l safelv and with excellent results in trachoma. 

Fffect of the .*-Ray Upon the Liver .—Experiments by HudellH' 
, ho ! that in the adult rabbit it causes only some interference with 
intercellular nutrition in the liver. In a young rabbit .1 cause s a certain 
decree of atrophy without necrosis. 1 he liver of a newborn kitten 
nndenroes changes amounting to destruction of the part of the liver 
A reetlv exposed to the rays. Each exposure was usually the same 
cxcent as to duration. A DWrsonval-GaifTc transformer was used with 
V1 J of secondary current and No. 7 Benoist rays, the distance from 
the anticathode to the skin being 15 mm. The exposures in two adult 
rabbits were one hour and two hours respectively. The young rabbits 
were exposed over the region of the liver for about ten minutes even' 
d iv for twenty days. A newborn kitten received exposures of ten 
minutes every other day from the third to the twenty-first day after 
birth. 


Fig. 736.—Protection of the cyehall in x-ray treatment of tin* cyelid*- 

Effect Upon the Nervous System.—Scorbo, of Naples, has noted a 
neuromuscular trophic action of the x-ray. 

Several authors, including Schir, 3 have reported the occurrence of 
nervous disturbances after exposure to the x-ray, but the great majority 
of x-ray workers have never observed anything of the kind in their 
patients or themselves. 

1 Arch. d’KWvtnrit^ Medicate, Jiui. 10, 1007. 

1 Fmttebuftcti. April, lOOli. 
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The Effect on the Intestines.—The follicles of the intestinal wall 
are among the tissues which arc especially susceptible to the influence 
of the x-ray. After ten hours trradiation of the entire animal in Krause 
an.l Ziegler s experiments (/. c.) intestinal foUicles were found imme¬ 
diately afterward to show necrotic foci, but these had disappeared if the 
animal was not killed until four days later, and a clear area, consisting 
partly of epithelioid cells, was found at the center of each follicle The 
effect on the intestines is really part of the effect on lymphatic tissue 
which occurs wherever this is to be found. 

The effect on the skin is a breaking down of the hair follicles, edema, 
and disintegration of the epidermic cells, hyperkeratosis, and necrotic 
disintegration of the epithelium, inflammatory exudation into the 
conum, and thickening of the intima of the large vessels in the skin. 
Krause ami Ziegler found no changes in (he liver, pancreas. the mucous 
or salivary glands, the thyroid gland, or the kidneys. 

Effects Upon the Kidney.—As has just been stated, the latest 
and most complete series of experiments leads to the conclusion that the 
kidneys undergo no change referable to the direct action of the x-ray. 
Cases of nephritis, sometimes occurring in experiments, were considered 
as due to the anesthetic. (Dogs, especially, had to be kept quiet in 
this way long enough for the exposure, which, however, is entirely 
without sensation.) 

K< ball's observations make it seem probable that eases of nephritis 
after x-ray exposure are due to the increased metabolism occasioned bv 
t he exposure. 

A recent report of a case of nephritis cured by applications of the 
r-ray to the kidney is not at all negativtd by our knowledge of the effect 
of the x-ray upon that organ. 

W arthin’s observations upon the effect of the x-ray upon thp kidney 
show that the direct effect is very slight, even when animals are exposed 
to very long applications. The indirect effect is proportional to the 
destruction of leukocytes and the exaggeration of uric acid excretion, 
and is most marked in leukemia. In some cases of the latter disease’ 
after x-ray treatments he has found the kidneys sclerotic, and with 
calcareous deposits and fatty degeneration of certain tubules, while 
others showed pressure necrosis. 

• Tninsac. Am. Roentgen Ra.V Society, 1900 

* Medical News, p. Ill, 1M*T. 

* Abstracted in Wien. Med. Wooh., Xo. 12. IS97. 

• Forlscli. a. d. Gebicte d Koentgen. Stridden. 
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Effect Upon the Blood. Then’ is a direct effect upon the white 
Mood-cell*. Their number is at first n*duced and then there follows 
a very temporary leukocytosis. Then- is an increase in the amount of 
hemoglobin and'in the specific gravity of the blood without an in¬ 
crease in the number of red blood-cells. In the smallest animals the 
mature red blood-cells appear to be produced faster than normal by the 
lo<* of nuclei in the cells of which they are the mature form. 1 his, 
while a natural process, is still a degenerative one, and that it is acceler¬ 
ate-! !>v the x-ray is in line with all the rest that we know about the 
proiicrties of the* latter. For instance, the hyperkeratosis which is a 
characteristic effect upon the skin is an exaggeration of the normal 
degeneration through which epithelial cells pass. 

Effect Upon the Blood in Vitro .—Ilelber and I.inser 1 have tested the 
effect of the x-ray upon blood in a test-tube. They find that a leuko- 
toxin is devclopinl in the serum which destroys the white blood-cells 
Blood-serum from a patient with leukemia ordinarily produces n< 
effect if injected into a rabbit, but it produces a marked effect if the 
patient from whom the serum is obtained has been under x-ray treat- 
nient. In this case an examination of the rabbit’s blood four hours 
later shows a considerable reduction in the number of white cells. 

Heinecke’s Experiments 1 on the Effect of the .r-Ray Upon the 
Marrow of the Long Bones. The destruction of white blood-cells 
in the bone-marrow, which takes place after several hours' exposure 
of the entire body of a guinea-pig, begins alx»ut two and a half hours 
after the commencement of the exposure. It reaches its maximum 
in ten or twelve hours and ceases after five or six days. All the different 
forms of leukocytes in th» marrow arc reduced in number, but the lym¬ 
phocytes and non-granular myelocytes are the most affected; the eosino- 
phile, mast cells, and giant cells are somewhat less affected, while 
the neutrophile polymorphic granular cells remain intact the longest. 
The broken-down marrow is capable of regeneration, and this begins at 
the end of about two weeks and is completed in three or four weeks. 

Heinecke’s observations go to show that in man the hone-marrow 
may react to the x-ray. but that undesirable or dangerous complications 
from the destruction of lymphocytes do not take place. 

Changes in the Spleen.—The immediate changes in the spleen are 
inflammatory hyperemia and an increased collection of leukocytes, 
which tak<*s place at the center of each follicle in the spleen. There 
arc necrotic areas between the epithelioid cells of the folliele. 

Secondary changes arc more marked in the smallest animals, such as 
mice and rats, in which tin* entire pulp of the spleen may break down 
and the red blood-cells in the vessels of the spleen undergo granular 
degeneration. 

In rabbits and dogs the secondary changes are limited to the follicle. 

General Histologic Changes.—-Generally speaking, the histologic 
effect of the x-rav is to produce an obliterative endarteritis in the super¬ 
ficial tissues and a destructive effect upon cells of a rapidly proliferating 
or embryonal type. 

X-RAY BURNS OR RbNTGEN DERMATITIS 

Overexposure, to the x-ray produces a change in the skin which 
may be verv trivial or may be very serious indeed, ami has oven led to 

* Archivn. of tla- Rwntcrn Rnv, March, UHXi. 

* Dcuteeh. Zeittrh. far Chirurcie. 
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rvsultx. 1 ho danger is all the greater lieeause there is no sensation 
of warmth or discomfort at the time. Ii may Ik* produced by a -ingle 
overexposure, the irradiation Ising too powerful, or too long continued 
or the tube being too near the surface. The various instruments of 
prec ision for measuring the strength and quality of the x-rnv are as 
necessary to proper dosage in examination and treatment as they are 
to successful picture making. The cumulative effect of successive ex¬ 
posures to the x-ray is a source of danger, especially to the operator 
and very many of the x-ray specialists in this country have hands which 
are disfigured by chronic dermatitis. In the worst case the author ever 
saw the patient made and sold x-ray apparatus during the first year 
after its discovery, and was probably looking at or allowing others to 
look at the bones in his hand a large part of the time. The apparatus 
in those days produced a comparatively feeble radiance, so that no 
immediate effect was noted, but after several weeks of this reckless 
exposure he suddenly developed an inflammation and gangrene of the 
bark of the hand ami wrist. After several months of severe suffering 
the slough all came away leaving the tendons and the articular carti¬ 
lages bare. Healing with deformity finally took place. Of a similar 
nature at the start were the recorded cases which years later formed 
the starting-point for epithelioma; and amputation and in some cases 
even death have followed. 

There is nothing to indicate that an x-ray bum is any more likely to 
be followed by cancer than any other lesion of similar severity and chron- 
icity. 

Kontgen dermatitis may bo of four different degrees: 

(1) A mild temporary redness of the skin occurs without anatomic 
changes; it may not develop until two weeks after exposure and lasts 
for only three days or so. 

(2) Quite a decided erythema with moderate itehing and followed by 
desquamation of dry epithelial flakes, which may amount to a regular 
peeling of the affected region: no raw surface is produced and there is no 
pain; it develops about a week after exposure, and it is three or four 
weeks before the skin appears normal again; slight atrophy of the skin 
may remain permanently, especially if a dermatitis of this degree has 
been repeatedly produced. 

(3) After a period of incubation of only two days a severe dermatitis 
with blistering occurs, and this is followed by some destruction of the 
deeper layers of the skin and ulceration which takes many months to 
heal. It is excessively painful until the sloughs have separated and it 
leaves a permanent scar. 

(4) The most severe degree has a period of incubation lasting for one 
or two days; begins in much the same manner as the third degree, but it 
is soon evident that all the tissues have been destroyed, perhaps to a 
depth of t inch. The separation of the slough is very slow and paintul, 
and the ulceration has very little tendency to cicatrize. If at all ex¬ 
tensive it may take years to heal or it may remain as a chronic ulcer. 

The Chronic Dermatitis of the Hands of ar-Ray Operators. 
This is a condition produced by frequently repeated exposures which 
individually would produce no effect. The lesion is somewhat of the 
character of a chronic eczema, ami leaves the hands seamed, scarred, 
and discolored, with deforim*d and brittle nails, altogether such a con¬ 
dition as would preclude the use of the hand in aseptic surgery. A hand 
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M* on or developed this condition is for a long time thereafter 
rjptTble to the,-my. Some operator. Mievo that there i, ” 
arauired suUl'tibility to the action of the away by which a rtrength 
“n“,K«urc. which would not have affected the op-rater «t theatart, 
" ' !,)ur months’ or years’ work with the x-ray suddenly pro<lu<-e a 
dermatitis In Dr. Pitman’s own reconlod expenence ho suddenly 
devSoped’a dennatitis affecting a large part of the body. The history 
of the use of the x-ray by very many operators, however, does not lend 
sunnort to the theorv of a gradually developed susceptibility, hut one 
cannot too strongly caution those using the x-ray against a gradually 

. , I f-l_of 


operator s nanus mav ^ » .. ‘1 1 , • 

Some of these project decidedly above the level of the skin ar 

are flat (Plate 14). They seem to be of similar structure to verruca 
senilis, and there is great danger of their developing into epithelioma. 
Drs. Kassabian and Leonard and Messrs. Greene, Bauer, and Baker 
are a few of our American x-rav workers who have lost their lives in 
this way. Their occurrence indicates that the operator has not taken 
sufficient precautions against exposing his hands. They may be re¬ 
moved by refraining from x-ray exposure and by applying 10 or 20 per 
cent, salicylic acid adhesive plaster. They are exceedingly prone to recur. 

Another application is undiluted formalin (40 per cent, formaldchyd). 
A wooden match is dipped in it and the adherent drop is applied, to the 
wart alone, every three or six hours for two or three days. Smaller ones 
are killed in a few days, larger ones in a week. After exfoliation the 
skin should l>e unblemished; if not. repeat. If ulceration occurs, 
apply zinc oxid ointment or something similar. 1 The present author 
has applied this treatment to all of his own keratoses with permanent 
success in only one. The first applications produce no sensation; the 
later ones are decidedly painful. 

Pvrogallic acid. 15 per cent, solution in flexible collodion, has been 
used by Dr. L. E. Lcmcn, of Denver (personal communication). After 
cutting off the wart almost to the bleeding-point an impervious coating 
is applied to the wart and extends slightly over the sound skin. The 
solution is applied night and morning for three days and often enough to 
maintain the coating for a week altogether. At "the end of a week it is 
apt to become very much inflamed and painful, and requires a dressing 
of boric acid ointment, after relieving the tension by softening the co|* 
lodion and removing it. A black pellicle of cliarrcd tissue forms which 
separates spontaneously a couple of weeks later, leaving a surface 

».it looks like sound skin, but which niav require one more course of 
treatment. * 1 

Surgical excision, if done in time, is usually permanently effective, and 
^ ! destruction by fulguration or by radium. 

“tions take part in t he production of Kontgrn erythema. 

A >Ut by Bonh, ‘ r and Salvador,’ but the present author l*- 
thni tv x ' ray us the exciting cause of the electrolvtic action, and 

‘ i'E® ** “o means of entirely preventing it except" by interposing 
something entirely opaque to the x-ray 

Abe e5C Pc«nient« of Stmter, Kienbiick, Oudin, and Scholu seem to 

iV An »c«can Mcdicinr, Julv, 1912 

K Acud - **»-. cxxi-ui, 1012, June 20, 1SW. 
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PRECAUTIONS AGAINST R6NTGEN RAY INJURIES 

General Precautions.-— Measure the intensity of the x-radiance vour 
apparatus produces and learn the safety limit of its application. Prac¬ 
tice upon inanimate objects until you have learned to produce a quality 
of x-radiance which will have the desired effect with a safe exposure 
Remember the cumulative property by which several short exposures 
have as great an effect as a single prolonged one. Remember that the 
danger varies inversely as the square of the distance from the anticathode 
to the skin. 

1. Precautions in x-Ray Examinations.— A . Protection of the 

Patient. —1. The useof the fluoroecope is fraught with the greatest danger, 
and 1 believe should lie abandoned. If, contrary to my advice, it is 
employed on rare occasions, the strength of the radiance applied, and 
consequently the safety limit of exposure should be determined liefore- 
hand. and strict account should be kept of the actual exposure. A 
numlier of short exposures have an effect equal to one long exposure. 
Only the requisite part of the patient should be exposed. The x-ray 
should be filtered by passing through a thick screen of sole leather or 
aluminum. The anticathode should be 13 inches, and in most cases 
much further from the nearest surface of the body. The portions which 
are to be especially protected are the eyes, the testes, and the blood- 
forming organs such as the spleen. The greatest danger arises when a 
long examination is made or a long operation is performed, as lor the 
removal of a foreign body under the fluoroscopo. , , 

2. In radiography the strength of the radiance employed and the 
safetv limit of exposure should be determined beforehand and the fact 
of the cumulative effect of several exposures borne m mmd 

ographs of a thick portion of the body requiring prolonged expamre, 
even with an intensifying screen, are contrary to inj■ ^ x ( , x _ 

a total exposure which may be dangerous. The . ^ole-leather 

posure docs not disappear for at least t hree weeks- - nH ' ^ t0 of 
or aluminum screen should lie employed am <• - . j (J n 13 

the patient exposed. The ^ti ? t hodeshouW £** 
inches from the nearest surface ofthe 1 •’ * , Ls to ^ depicts!. An 

further away when a thick l* ,mon *’ f t o il^out .*ne-tenlh, should be 
intensifying screen, reducing the expos • . a thick iiortion of a 

used whenever a radiograph is to be mad graphs arc to Ik* made 
v «y large person, or when a nund** » • _ y|, e greatest danger 

through a thick portion of even a ana. I - ^ evcf | H .f ore . and the 
an.s<v when a more difficult case watt« f ^ ^ mor eascd .listance from 
jnost important thing is to plare » . necessitate caution as to 

the skin. Leukemia and renal lI ^ lfI ‘gJ OIllina i organs. The proper 
an Y strong general exposure ot the . , . Q f penetration has an 

quality of x-ray is imjKirtanl; too lo .. .. effect upon the plate, as so 
«“*SKive effect upon the skin with t4 * "\ influrtua tiug current gencra- 
uiuch is ahsort>cd by the tissues. „ n iform wave-length, is an ek- 

tor > producing x-rays of approxnna - to ;l minimum the admixture 
If ient of Bafety in radiography by re* .ration. 

°f «oft rays with those of the prope P* 
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MEDICAL ELECTRICITY AND RONTGEN RATS 


The best way to limit the application to the desired part of the 
patient in radiography is by means of nn impervious case complete!} 
surrounding the x-ray tube, and having openings of adjustable size either 
plane or cylindric through which the x-ray is directed. The most 
satisfactory form of protective filter is a sheet of heavy sole-leather in¬ 
side the impervious ease and covering its orifice. 

It is essential to lie able to maintain the proper quality of radiance 
and to recognize changes in the x-ray tula*, which destroy its effective¬ 
ness in producing a picture and by multiplying the length of time re¬ 
quired add greatly to the danger of injury. 

B. Protection of the Operator in x-Ray Examinations. —1. Never make 
direct use of the fluoroscope. 

‘2. Never use any |>ort ion of your body as a test-object for measuring 
the quality or the intensity of the x-ray. 

3. Do not use a fluoroscopic penetrometer, but always make a radio¬ 
graph of the penetrometer in testing a new tube or new conditions. 

4. Do not hold the film or plate in position yourself. 

5. Never remain in the room with an unshielded x-ray tube in opera¬ 
tion. 


1. Fluoroscopy, during which the operator stands beyond the patient 
in a direct line with the x-ray, if many times repeated, means certain 
injury and frequently death. The danger to the operator may be ob¬ 
viated by his standing behind an impervious screen and viewing the 
fluoroscopic image in a mirror. 

2. The physicians who have died from x-ray injuries have been vic¬ 
tims chiefly of the habit of looking at the bones of the hand as a means 
of testing the quality and intensity of the x-ray. The manufacturers 
of the x-ray apparatus are often asked by prospective customers to allow 
the x-ray to shine through the chest or some other part of the body, so 
that the customer may see the fluoroscopic image. This has resulted 
in many lingering and painful deaths among the men who have brought 
the apparatus to its present efficiency. No phvsician ought ever to 
make such a request. 

3. Many of the injuries to physicians have come from holding the 
luoroscope in position for testing the radiance with a fluorometer. 

is practice should be aliandoncd and a radiograph made of such a test 
object as the Bcnoist radiometer. 

4. 1 he author regrets very much his former practice of holding the 
n»n in the patient’s mouth in dental radiography. The individual ex¬ 
posure were of benefit to the patients, but their cumulative effect lias 
pennnncnt:ly disfigured the operator’s hands, and if the practice had been 
connnued a cancer would have been produced. 

‘ U1 ' 1 K the switches in a different room from the x-ray tube 
hftvin.r F ***** protection. And the same object may Im* attained bv 
the ! X ' r » y tuiK* enveloped in a case opaque to the x-ray and having 
ann.i - . i >r . St!U1< ^hind a lead screen and wear leaded spectacles, cap, 
to tin* !,!* r Repeated exposures, even at a considerable distance, 

inanv oiu.«* C * *** r: ‘> s fror n an x-rav tube have in the case of a great 
oontrilmi | or * produced sterility and leukopenia, and has doubtless 
contr,bated ,o the fatal case* «f x-ray rancor. 

Pal it'u! _i V? 0ns in Ront gen-ray Treatment.—(.4) Protection of 
to rni -.Hi.r .’ V n °V ^ r| ve auy Ttontgen-ray treatment until you are able 
and control the quality and intensity of the x-ray and know 
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wh*t cx|*wure will produce a certain effect. A single measured flow 
sufficient to produce a more or less severe erythema is often desirable, 
but is very dangerous in the binds of the inexperienced. 

2. Expose only the desired portion, shielding other ports by dia¬ 
phragm or cylinders or by sheet lead or the like, fastened around the 
part to be treated. 

3. Use a quality of ray adapted to the case as nearly as possible 
all soft rays for a cutaneous lesion and all rays of greater penetration for 
deep lesions. The soft rays are obtained from a tul>c with a low degree 
of vacuum, and expeciallv with a converter producing a constant poten¬ 
tial. The rays of greater penetration may be produced by a tube with a 
higher degree of vacuum, especially if excited by a converter producing a 
constant potential. Screens of aluminum or of sole-leather are often 
useful in arresting whatever soft rays may lx* present. 

4. Use the cross-fire system in treating a deep lesion, so that no one 
portion of the surface will bear the entire brunt. 

5. The deeper the lesion the further the anticathode should be from 
the skin. If the anticathode is only 4 inches from the skin, the latter 
will be twice as near the anticathode as a lesion 4 inches l>elow the sur¬ 
face, and the skin would, even if <listance were the only factor, receive a 
radiance four times as strong as the deep lesion. The percentage ab¬ 
sorbed by the tissues overlying the deep lesion increases the difference 
in t he effect, but is about the same whether the tube is near the surface or 
far from it. 

6. l)o not be deceived by the theory that any z-radiance is so entirely 
made up of hard rays that it can be safely applied with the tube very near 
the surface and in extremely large doses. Surface injuries and injuries 
to the tissues of the intestines have followed therapeutic applications 
based upon this theory. 

7. The eyes, testes, ovaries, and hair are portions to be especially 
protected from accidental exposure. 

(B) Protection of the Operator in Rontgen-ray Treatment .—The same 
precautions are absolutely necessary as in x-ray examinations. 

The Prevention of jr-Ray Dermatitis.—(1) The patient should not 
be exposed too long, too frequently, or to too strong a radiation. The 
strength of the radiation depends partly upon the energy given out by 
the x-ray tube and partly upon the distance at which it is placed, the 
effect diminishing as the square of the distance increases. For instance, 
at twice the distance from the anticathode the region exposed is sub¬ 
mitted to only one-quarter the strength of x-ray. The length of time is, 
of course, dependent upon the strength of the application. Kor those 
who have not the different apparatus for measuring the strength of 
the application a good limit is nine minutes' exposure, at a distance of 
one foot from the anticathode, and a strength of x-ray which will permit 
the bones of the hand to be seen faintly at a distance of 2 feet from the 
anticathode. A stronger radiance would call for a correspondingly 
shorter exposure. Sometimes in treating the side of the neck it will be 
found that the shoulder is much nearer the tula* than the part to l>e 
treated, and if .>o it would receive a dangerous amount of radiation unless 
shielded from the rays. In x-ray treatment it is always desires! to pro¬ 
duce some effect upon a certain area of tissue, and all other parts of 
the patient should be protected either by lead or other x-ray proof 
sheets, or by encasing the tube in some kind of localizing shield. There 
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MKim AI. KLBCTHIcmr AND RftNTOKN RATS 


18 Pr^tcctKm of the pari exposed hy interposing a thin metallic 
scrxyn, like the authors screen for soft rays, or ,.vr>„ h v the clothe* 
Hopn with smaller doses than indicated above and do not repeat them 
oftenor than once in three days. IIolsknecht’H chrnmorEm.c™ 
furnishes a direct mnaun of the amount of radiation to which the 
regon is expos'd. Three Holsknecht units applied at one session u U 
prm uce a visible reaction upon the face, and this lin.it should not be 
reached in rad.ography. Hut in radiotherapy it. will |>e noted that 
certam cases require anplications of 3 or 1 Holzknccht unit, which! 
however, should not be repeated until the reaction has subriS 
1 his may require an interval of three weeks or more. If the ap£* 
non is to be repeated once a week half the above dose is the limit" 
and if used more frequently a std! smaller fraction of the dose is ap,S’ 
A low vacuum-tube, giving a brilliant radiance, produces a much Seat or 
effect upon the superficial tissues than a tube with a high vacuum e d 
greater penetration. The amount of radiance bears a certain relation 
to the strength of the current actually pussing thmughA?,u £2 
indicated by a milliamperemeter introduced between the coil and’the 
tube, and it has been hoped that this one measurement would fullv 
indicate the strength of the radiance, and that we could simply apply a 
strength of so many milliamperes for such a time at such a distance 
I his, however, is not sufficient, A Muller heavy target-tube, excited 
by a 12-znch coil, with a Caldwell interrupter giving about 5000 inter¬ 
ruptions a minute, with a primaiy current of 9 amperes, and about 3 
inches resistance w the tube, allows 1 mu. to pass. ‘ This is with con¬ 
siderable resistance in the rheostat; but with all the resistance cut out 
In turning xlit* rheostat all the way, the current through the tube 
iiu reuses to 2* ma. and the radiance becomes much more brilliant. We 
no\\ connect the same tube in precisely the same condition as to vacuum 
with the prime conductors of a static machine, with six revolving glass 
plates inches in diameter, and making about 300 revolutions a 
minute, the machine being in first-class working order. We find that 1 
nu. is passing through the tube, but that the radiance is not nearlj' 
as powerful as when 1 ma. was passed through the tube by the coil. 

< J ff^w ,e f ( ? mpar A SOn not ^ uitc a fair one—that is. comparing the 
of 1 ma. through the x-ray tube in conjunction with the coil and 

. 11 . 1^° U1 with a static machine. While it Ls not 

f t \ no ' vn > yot it is a tact which can be easily demonstrated, that 

. v M H 1 , 5 ,* f )ar / 11 ’ spark-gap of -1 inches on an x-rav coil will only 

a parallel spark-gap of A inch on a static machine. 

a r e £ ari a to the use of the milliamperemeter, Lewis Jones went 
A lh ni aUcr very carefully, and his conclusions were that as long 
A ^ P a |^ 1,cl spark-gap of the tul>e did not exceed 5 inches, the num- 
amperes through the tube gave a fair idea of its x-rav value 
i <afferent tubes on the same apparatus, using the same rate of in- 
terruption and the same strength of primary current. 

*, hc mi, oamperemoter does not really give such information, so that 
a 'T operator using a different make of apparatus would be able 
to absolutely reproduce the same effect, but it docs give the individual 
operator a good guide as to the work of his tube, and if he keeps the rate 
o interruption constant, the primary current constant, and the n^ist- 
anre of his rheostat constant, then the meter will be of decided benefit, 
so that two facts are evident, the milliampcrugo passing through the tube 
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i >ullicir'nt inc.iMin* of die mucint of x-ray the 
I* rrccivinp, and an amperemeter on the primary circuit by it-elf i« *till 
less so. I he only safe guides are wide experience or Hnlzknceht’K rhro- 
moradiometer or some similar quant itimeter, combined with sorn«- good 
qualitimeter. like* Walter’s, Bcnoist's, or the present author’s. ^The 
intensity of the radiance may be measured by the author’s m ethod, but, 
of course, we make use of the radiometer and spintremeter for determin¬ 
ing the degree of vacuum. By the use of Holzknecht's chromoradiom- 
eter for determining the amount of x-ray, combined with a radiom¬ 
eter and a spintremeter to show the degree of vacuum of the tube, 
and henoe the quality of the ray, and the author’s method of measuring 
the intensity of the rav, we are able to administer the same dos«-s as arc 
recorded in the reports of workers in all parts of the world, and with 
apparatus varying wonderfully in efficiency. It is not necessary to 
note the change of color in the prepared pastil of the Holzknecht 
chromoradiometer for even- exposure, but it is very desirable to cx- 

E eriment with it until you have determined for your own apparatus 
ow many minutes’ exposure at a certain distance and under certain con¬ 
ditions will produce 1, 2, or 3 Holzknecht units. 

Merely as an example, it may la* stated that a certain 12-inch coil 
with a Wehnelt interrupter, a primary current of 10 amperes, a tube of 
vacuum No. 6 (Benoist), was found to produce 4 Holzknecht units upon 
a surface 5 inches from the anticathode during an exposure of ten min¬ 
utes. 

(2) A screen for soft rays may be used. A thin sheet of aluminum, 
or of tin-foil, or a thick sheet of leather may be interposed between the 
x-ray tube and the portion to be treated. The rays which produce 
dermatitis are those which are of little penetration and which are con¬ 
sequently absorbed by the skin. A screen for soft rays will arrest these 
rays and allow only the more penetrating rays to reach the patient, and 
these have very much less effect in the direction of producing dermatitis. 
This protection is not absolute, however, and an overexposure is to be 
avoided. 

(3) Geyser has suggested that the cause of dermatitis is not the x-ray, 
but an electrostatic condition which may be avoided by placing the tube 
directly in contact with the part to be treated. The author does not 
regard tills as probably correct, and recommends avoidance of over- 
dosage when the Rdntgen ray is applied in this way. 


PHENOMENA ACCOMPANYING THE TRANSMISSION OF 
ELECTRICITY THROUGH GASES 

It is only static or other very high-tension electricity which can be 
transmitted through gases, and the general consideration of the subject 
may be entered upon at this place. Under ordinary conditions the air 
or any other gas in contact with a charged body does not become 
charged and is not a conductor of elect ricity. If it did so, of course, the 
IhhIv would soon lose its charge by a process of convection; each por¬ 
tion of the air as it became charged being repelled and giving place to 
another portion, which would in turn take away a certain portion of the 
charge. Since gases do not ordinarily become charged in this way, it 
is interesting to note some of the ways in which it can be accomplished 
and in which they can be rendered conductors of electricity. 

Gases in contact with the surface of liquids in which* splashing or 
even quiet waves occur become electrified. One of the practicable 
forms of static machine is dependent upon the charge acquired bv a 
jet of steam. These arc some of the ways in which a gas may be ionized, 
a condition which will be explained later. 

Other means of ionizing gases and rendering them capable of receiv¬ 
ing and transmitting electricity are of greater interest in electrotherapy, 
among them are especially exposure to the x-ray, the ultraviolet ray, 
and some of the ravs from radio-active substances, also bv the passage 
of a spark from an induction-coil. This is the way in which the current 
is started through the mercury vapor in some forms of the Cooper 
Hewitt and similar lamps. 

IONIZATION OF GASES 

By some one of the above processes, or of several others which might 
be mentioned, some of the molecules of the gas are dissociated into 
positively and negatively charged ions. An excess of positive ions in a 
gas will, of course, cause the gas to have a charge of positive electricity. 
An example of the wav in which this may come about is seen when a 
gas becomes electrified by contact with an incandescent metal or by 
the passage of an electric arc through it. In consequence of the high 
temperature some of the molecules of the gas become dissociated into 
positive and negative ions. Some of these combine with the incan¬ 
descent metal or with the terminals of the are. In the resulting com¬ 
pound the metal is the electropositive element and will take negative 
lonstrom the gas and leave the latter with an excess of positive ions. 

The Atom According to Sir J. J. Thomson.—It is composed of 
electrons or negative particles grouped in approximately co-planar and 
concentric circles and in active revolution, the system being within a 
sphere of positive electricity. The number of electrons in an atom is 
calculated to be eight times its atomic weight. 1 

torus are atoms charged by electrons which are supposed to be 
1 H. A. Wilson, Phil. Mag., xxi, j*. 718, 1911. 
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:l,oni - A positive ion is a group of 
a in-native ion i* a group of 
ncuum tulx- such as an >n*v itilx* 


jvirt jeles surrounding a pokitivTcharJ,™* a 
particles around an electron i>, .. !. ’ 

electrons travel at an average rate of on notTmTl .“V x '™> ”‘" , ‘ 

•ertain other conditions * -0.0(H) miles a sec ond, and under 

-,oh ion is usually a parti,| c J L ... Vi"'"- 1 '” ,° r l!i "‘ ma - V . 


each ion is usually a nartiele A Vrl . . 11 C!U- nift >' ,)C - 

make up the gas! one or <>thor of ,lu * * ln gle dements which 


a> uiaq^xi oouics when it comes in contact with them. 

Air ionised by the x-rav retains this property if blown through a bellows 
or if heated, but it loses its condition of ionization if it is made to 
bubble through a liquid or to pass through a plug of mineral wool, or 
if a current of electricity is passed through it. A gas ionized by the 
x-ray rapidly loses that property by contact with either non-conductors 
(insulators) or conductors. 

Electropositive metals lose negative charges to the air when exposed 
to ordinary light and do not require the presence of ultraviolet rays. 

A gas which has been ionized and rendered a conductor of elec¬ 
tricity will transmit electricity at a certain maximum rate which is not 
exceeded, no matter how much the potential or voltage may be in¬ 
creased. The most satisfactory hypothesis is that each ion of gas can 
carn r only a certain charge of electricity, and with a definite number 
of ions liberated in the gas only a certain rate of transmission of the 
current is possible. An ion which has performed its function of carry¬ 
ing an electric charge apparently becomes neutralized or bound again 
and is no longer capable of carrying electricity. Hence, a layer of 
ionized gas ceases after a time to transmit the current, and a thin liner 
ceases sooner than a thick layer. The maximum rate at which a ga* 
will transmit electricity is different in various gases and is called t a n 
saturation current. That of mercury vapor is about twenty times the 
saturation current of air. It is interesting to note that the a sorp u>n o 
the x-rav by different gases is in proportion to their saturation currents 

There are two different ways in which the extent to which a.r has 
been ionized is used in practical therapeutic measurements _ l n© 
method is by observing the time which an electro, pc 1 . 

become discharged after having received a standard 
exposed to ionized air. This method has been u**d 
tnent of the amount of x-ray applied m 

being placed at a certain distance from »e x Ht j ent j* keing 

to the direct rays from it at the same t.me ha Pafce ‘ 
treated. The rapidity with which the t^^imding air. 

certainly does indicate the degree of 0 r t h c x-rav or even 

but whether this is due exclusively to IC . reliable means of x-ray 

boar* «uch a practical relation to^t^ of mea8U ring the electric 


practical 
dosage is a serious question. 
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conductivity of ionised nir is l>v having a thin layer of air l>etwecn metal 
plates which arc kept at a constant difference nf potent ial hy a galvanic 
battery, and ionizing the air by exposure to radium or other rays. The 
ionization of the air allows a current to pass across the air spare and 
complete the circuit. The strength of this current as shown by a gal¬ 
vanometer indicates the degree of ionization of the air. This method is 
in constant use for measuring the radio-activity of uranium, polonium, 
thorium, and radium. 

The conductivity of ionized air is influenced by pressure, but varies 
either as the pressure or as the square root of the pressure. 

Hertz discovered in 1SS7 that when ultraviolet light falls upon a 
spark gap the discharge is facilitated. This was the basis of photo¬ 
electric signalling. The artificial light richest in the ultraviolet ray 
was found to be an arc light of which one pole was zinc or cadmium. 

Cathode, Lenard, and x-rays all render any gas through which they 
pass a conductor of electricity. 

An ionized gas is an electrolyte, i. e., a substance through which 
electricity may pass anti in which the current is formed by the motion 
of positively charged ions in one direction, and negatively charged ions 
in the other direction. In the case of a liquid, which is really the most 
characteristic electrolyte, the accumulation of electropositive ions at 
one pole and of electronegative ions at the other pole is so great that 
there is a demonstrable change in molecular composition. The libera¬ 
tion of hydrogen gas at one pole and of oxygen gas at the other when 
electricity is passed through water is an example of thus; the water being 
an electrolyte, and the chcmie change being called electrolysis. The 
motion of the ions toward one pole or the other may be called phoresis. 
Cataphoresis, or the motion of electropositive ions through an elec¬ 
trolyte toward the negative pole, has important uses in electrothera¬ 
peutics. 

This same process of electrolysis takes place in solids and gases, 
though the molecular change or the change demonstrable by chemic 
analysis is of far less importance than is the transmission of electricity 
and its secondary effects, radiant and otherwise, produced by the trans¬ 
mission of the current. 

If a platinum wire is heated red hot in hydrogen gas, the platinum 
becomes positively, and the hydrogen negatively, charged. The same 
is true of iron or palladium wires. Air and all other gases differ from 
hydrogen in being positively charged, except mercury vapor, which is 
not charged at all. 

If an electric arc is passed through oxygen gas the oxygen becomes 
positively charged ami will discharge a negatively charged body, or 
will give a positive charge to an uncharged body. The reverse effect 
is produced when an electric arc is passed through hydrogen. 

Positive and Xcgative Ions at the Same Discharging Point. —J. Zeleng 1 
finds that ions of both signs can be detected near a ja>int from which a 
static current of unvarying polarity* passes through the air to a plate. 
With a discharge of 7 micro-amperes and the jaunt jiositive, the number 
of jxjsitive ions is 250 times more tlian the negative ions 

Gases which arise from Hames are electrified ami are conductors 
of elect ricity’. Both jiositive and negative ions are to be found in a llatue; 
these make a flame an excellent conductor of electricity. 

1 I'hyn. Kev., xxxiii, 1911, 70. 
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TRANSMISSION or KLECTKICITY THROUGH GAHRA 

° f clrr . ,, : icit -v l ! irou ? h »»» i« not governed hv 
Ohn> s law that tin* current is equal to the electromotive force divided 
by the resistance. It is not true, for instance, that multiplying the 
electromottve force or the voltage increases the current flow in the 
same proportion. 

Steam arising from electrified water is not electrified. Vapor 
arising from boiling mercury is not electrified, no matter how strongly 
the liquid mercury may be charged. J 

\\ hen a jet of hydrogen is burned in the air the unbumed hvdrogcn 
in the jet is negatively charged. Lavoissicr and I.aplace as long ago 
as 17S2 noted the fact that hydrogen rapidly liberated by the action 
of sulphuric acid uj>on iron possesses a st rong positive charge. 

According to J. J. Thompson’s observation, the presence of an 
electric charge upon a drop of water tends to prevent the evaporation 
of the water. Crookes, on the other hand, has found that evaporation 
takes place more rapidly from the surface of water which is negatively 
electrified than when the water is not electrified. Mascaret's observa¬ 
tion is that either positively or negatively charged water evaporates 
faster than water which is uncharged. The possibility of error in these 
observations lies in the lack of uniform conditions as to the humidity 
and the temperature of the surrounding air and as to mechanic cur¬ 
rents in it and in the lack of uniformity in the conditions which would 
ionize the air ami influence its electric conductivity. If the air in con¬ 
tact with the surface of the water were ionized it would receive a 
charge of electricity from the water and l>e repelled from it, giving 
place to a fresh portion of air, which in its turn would be charged and 
repelled. Each portion of air would, of course, absorb more or less 
water and the result would be a more rapid evaporation than the nor¬ 
mal, just as if a current were produced in the air in any other way. 
Then* are many ways in which the air might become accidentally ion¬ 
ized to a sufficient extent to affect the result in an experiment of tins 
kind. 

THE PASSAGE OF ELECTRICITY THROUGH A VACUUM 

If the air or any other gas in a glass tube ho partially exhausted b\ 
means of an air-pump, and there are two wires leading into i> 
phenomena observed on connecting it with the source of lug i po ui a 
electricity may vary with the degree of exhaust ion. , 

Before the tube has been exhausted a discharge \\i a P 
through it as a zigzag spark passing through it from one wire to' t lie 
ot her, and the same k true of a t ubc in which f he gas has been exhaus te d, 
but into which air has entered in consequence oi a ieak or a punct . 
Such a state of things sometimes occurs with an x-ra\ , 
indicates the presence of so large a leak that no 

of the vacuum will be effective until the opening u ' j. - j 3 not 
sealed up. The discharge through a tube m this condition not 

differ materially from that which takes place throiig i , j|j 

and as in the latter ease the distance across which the 
pass is strictly limited U» the number of inches w c The spark 

the voltage or the difference of potential of the " 1 ^ , in( j 

length which certain voltages will produce i> ' ;in '•.. . ,. re j n g sur- 
dependa partly upon the shape and material of " 1 tubo'fillcd 
faces. A spark 1 inch long through the open air, 
with air, requires at the least a potential of 10. ■H. >° -• 
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A vacuum tnlx* cxlmustcd to the (icisslcr degree of yr,'oi atmosphere 
does not become luminous on the passage of a continuous current, 
no matter of what tension. The moment tin* current is made inter¬ 
mittent or alternating thu tills? lights up. The illumination also takes 
plan? if the tube contains mercury vapor or certain other gases. 

A tube exhausted to this slight degree In comes filled with reddish, 
bluish, or violet light when the high-tension interrupted current is 
turned on, there being no visible or audible spark passing through it, 
and this light is more or less stratified, seeming to pass through the tube 
in waves. Geissler tubes (Pig. 38f>) of different shapes were favorite 
laboratory toys and were the forerunners of the Crookes tul>« and of a 
modem focus r-ray tube. A tube which becomes Idled with blui«h or 
reddish light allows the cathode stream to pass directly from the cathode 
to the anode and docs not present as great resistance to the passage of 
electricity as one with a higher degree of vacuum, i, e., from which the 
gas has been more completely removed, and it does not generate a 
useful quantity of x-rays. The study of all the phenomena caused by 
the cathode rays has been more successfully performed upon the tubes 
with a higher vacuum. 

A Crookes’ tube is a glass tube containing an almost complete va¬ 
cuum of about j atmosphere. 

Crookes’ theory in regard to a tube exhausted to this degree was 
that the molceules were so few and far between that they could move 
from one wall of the tube to the other without encountering other 

molecules. This is the ultragaseous state of 
matter. It was formerly believed that the 
cathode ray consisted of molecules of the 
residual gas, but it is now thought to consist 
of particles of matter, perhaps only one- 
thousandth the size of an atom tom from 
the atoms and thrown from the surface of the 
cathode. 

Such a tube offers great resistance to the 
passage of electricity, and even with a source 
of very high potential will transmit a current 
of only a few milliamperes. If its two termi¬ 
nals are simple wires leading into the tube not 
much change may be noted on turning on the 
current. There may be a little fluorescence 
of the glass around the negative pole and this 
may be of the greenish-yellow tint which is 
excited in ordinary glass by the cathode ray. 
This is apt to be greatest around the cathode 
or negative wire. The rest of the. tube may 
present little or no color, there will .be some 
heating of the glass near the two wires, and 
this is often greatest near the cathode. 
While a simple Crookes’ tube of this con¬ 
struction docs not look very unusual, the phenomena taking place in it 
are of great interest and their study led to the discovery oi the x-ray. 

The Cathode Ray. —The most important phenomena produced 
by the passage of electricity through a Crookes tube are results of the 
cathode ray. This is probably a stream of material particles much 
smaller than atoms driven from the cathode at a right angle to its 


Fig. 3S5,—GrlssW tube 
Cathode strvam attracted by 
finger. 
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surface am! carrying a negative charge of electricity. The other hypoth¬ 
esis that the cathode ray consists of vibrations In the luminiferous 
ether does not explain many of the phenomena as well as this corpus¬ 
cular thcoiy. 

According to the theory adopted in the present work the cathode 
stream of material particles proceeds from every part of the cathode 
at a right angle to its surface, and without, regard to the position of 
the anode. The cathode stream is invisible, but its presence can he 
readily demonstrated to the eye by the fluorescence which it will excite 
in various gaseous, liquid, or solid substances placed inside the tube 
and by the mechanic motion which it will produce. Sometimes in an 
x-ray tube if the vacuum becomes very’ low the visible fluorescence 
produced by the passage of the cathode ray through the gas can be seen 
as a bluish streak passing from the cathode to the anticathode If 
the cathode consistsof a straight rod or wire pointing toward the anode 
the cathode stream will proceed chiefly from the lateral surface of the 
rod. since that is of greater extent than its end. It will cause motion 
in a little wheel made up of several vanes or fan-like disks revolving on 
an axle in the same way that a current of air or water produces motion 
in a wind-mill or a water-mill. The best arrangement is to have one 
surface of each vane covered with polished metal foil and the other 
surface roughened, or a shield may be plaeed so that the cathode stream 
can strike only the vanes on one side of the wheel. The imnnrv^i 




p oxphortscent Colors Produced by the Cathode Ray (J. J. Thomson). 


441 


I '" "'ll " - iiii b A I li 1 lll.TJll % (Yl lo 

go at deal of our knowledge of the transmission 

























MEDICAL ELECTRICITY AND KONTtiEN RATS 


of electricity is due to the published works of Professor J. J. Thom¬ 
son of Cambridge University, England (The Discharge of El e c tricity 
through Gases). These “solid solutions*' are formed when two salts, one 
greatly in excess of the other, are precipitated simultaneously from a 
liquid in which lx>th are held in solution, the familiar barium platino- 
eyanid of the fluoroscopic screen for x-ray work is an example of a 
“solid solution.” 

ihe cathode stream travels at the rate of about 20.000 miles a 
second and in a straight line, from which, however, it may be deflected 
in a variety of ways. It is arrested by the glass wall of the tube and 
a thin sheet of glass placed within the tube and across the path of’the 
cathode stream easts a very dark shallow contrasting with the fluores¬ 
cence of tin- wall of the tube. Gold-leaf is less opaque. A sheet of 
aluminum 0.00205 millimeters thick forming a window in the wall of 
the tube will allow the cathode ray to pass through it in sufficient 
amount to produce visible light and to cause phosphorescence in bodies 
outside of the tube. Experiments with a great variety of substances 
have shown that the most phosphorescent substance is a piece of tissue 
paper soaked in a solution of pentadekvlparatoleketon. 

The cathode rays suffer diffuse reflection when they fall upon a 
surface, whether it lx* of an insulator or of a conductor. ‘Cathode ravs 
start in all directions from such a surface, especially if the ravs have 
struck it obliquely. And the substance struck generally becomes itself 
a cathode and emits cathode rays, principally normal or perpendicular 
to its surface. These reflected or secondary eathode rays occur inde¬ 
pendently of the existence of x-rays, the latter are ethereal vibrations. 


while the cathode rays con¬ 
sist of panicles of matter. 
The cathode stream under¬ 
goes no regular refraction, but 
it may be deflected from its 
straight path by a magnet. 



Deflection of the Cathode 
Stream by a Magnet .—The 
cathode stream is deflected 
toward a magnet (Fig. 386) 
and this is the case with the 
positive or negative pole or 
both poles, as in the case of 


Fir. 3so.—Cathode stream deflected by a magnet. 


. » horseshoe magnet. 

Dirkeland discovered a magnetic spectrum in the eathode stream, 
some particles being more deflected than others, and the result being 
a broad band of phosphorescence instead of a single spot. 

Strutt 2 showed that this was due to inequalities in voltage in suc- 
cesst\e discharges from an induction-coil, and that it does not occur with 
the discharge from a large static machine or from a large* battery of 
storage-cells. b 

I)rflection by Another Cathode .—In a tube with two cathodes so 
arranged that the cathode streams are parallel when they leave the 
surface of the cathodes, the two streams will lx* found to* repel each 
other and to form somewhat divergent curves. This seems almost 

1 Rendu* de la Society Fmnrnise des Sciences, cxxili, p. 1*2, 1897. 

, P»ul* M»(t, vol. v, No. 48, p. 478, 1409. 
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conclusive evidence that the cathode stream consists of particles of 
matter charged with negative electricity. The particles in both streams 
are similarly charged and consequently repel each other. This property 
is taken into account in the construction of an x-ray tube, the platinum 
disk or anticathodc upon which the cathode stream is to be focused is 
not placed at the center of curvature of the cathode mirror, but at a 
j>oint considerably further away, the repulsion between the particles 
of the cathode stream deflects them so that they meet at a point beyond 
what would lie the focus if each particle proceeded in a straight line 
at a right angle to the part of the surface of the cathode from which 

Lenard Rays.—The cathode rays which have passed through an 
aluminum window and so have escaped from the vacuum tube present 
yen similar characteristics to the cathode rays inside the tube, but are 
„jvcn the distinguishing name of Lenard rays, after their discoverer. 
They spread out very diffusely and east shadows of solid objects which 
•ire larger than the'geometric ones or larger than would result from 
pi vs traveling in a perfectly straight line from a single point. They 
cVusc photographic effects, but since the x-ray is also present under 
these conditions it is hard to say just what part the Lenard rays play 
in this These rays are arrested by quartz crystal, but pass through 
•ilum They discharge bodies charged with either positive or negative 
elect rich v as do the x-ravs. These rays and all th- properties attributed 
to them were discovered before the x-ray, and some of these properties 
may Ik* due to the latter; still, the discovery of the x-ray has not thrown 
anv doubt upon the existence of Lenard rays, lhere is however, 
some doubt as to whether the Lenard rays cons-st of material particles 
or of vibrations in the luminiferous ether. Their passage through solid 
bodies gives some ground for the latter theory, but J. J. Ihomson 
lielieves that they are corpuscular in nature. The cathode rays lose 
about 10 per cent, in velocity in passing through an aluminum window 
and emerging from a Crookes tube as lenard rays. 

Channel Raya (Kanalstrahlen).-Uoldstc.n' discovered the pres¬ 
ence of these rnvs in a vacuum tube. They are . "re 

forated cathode, are found only near the cathode and KM " .’ ‘. * 

not deflected by a magnet, and their only known prppc > - _ . 
being accompanied by luminosity. Possibly they arc j« s 1 " ^ 

escent gas emitted from the perforations in the cat f ‘ t ter 

explosion. They arc made up of positively %£££. 

Lodge’s Theory of the Transmission of Electricity Through Gjj» 
Ixxlge considers that the principal part is plavod b> I - ^jg^nce. 
ing from the anode to the cathode along the pa ‘ , j normally 

The role of the negative electrons projected from the cat hod ^ ^ 

to its surface he regards as subsidiary. not contri m i rm itted with 
transportation of electricity. The electrons, ^°^ 0 Y ’_. thevmav col- 
great force and velocity and. according to Lodge f * • * t j H> cathode, 
lide with the positive ions and so interfere with t heir act - t . urron t. For 
and under certain circumstances prevent the no\\ " n^cs is such 

instance, in a valve tula* the siw* and position o instance can 

that with an alternating potential only current. direction that 

easily get through. The current can easily pass m such a 

1 Berliner Siuun*£*tx-nrho . 39. P-®®L ,8S6 * 

•Sir Oliver LimIro. Phil. Mag- —> 1911. 
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the large electrode, with free access to its surface, is the cathode, and 
is greatly impelled when the small electrode in a narrow part of the tula* 
is the cathode. 

Magnetic Rays or Magnetocathodic Rays.—Right 1 distinguishes 
thesc from ordinary cathode rays by the fact that in the former some 
of the electrons unite with positive ions, forming systems analogous to 
a planet and its satellite the rotation of which is controlled by the magne¬ 
tizing current. These rays result from the action of a magnetic field 



upon a cathode stream. They are repelled to a portion of the tube when 
the magnetic field is weakest; there they become dissociated and ar 
accumulation of positive ions is demonstrable. 

The as-Ray.—Y\ hen the cathode ray as a stream of material particle- 
raveling at the rate of 20.000 miles a second strikes any solid object 
g,ch M ac sto wall „f the original Crookes tube or the pUtbuiS 
he modi rn focus x-ray tube, the impact gives rise to the ethereal 

&d"a^°r r th r e X ‘ ray - Were ArtX as Targe J ^b" 
be vibra ions ir^hl f* * t , r |‘ r l nondous velocity the effect would 

n a vacuum tube ^ T'r be P^ptible as a deafening noise, 

of an atom and th5^^ g .Mifi" 6 on ^ one-thousandth the size 
The result is eou-iilv K.-. - 1 t L h,c l tbo - str ^ c inconceivably great, 

in the luminiferrm * r u‘ tbo ran g c °f the human senses; vibrations 
vibradons nf IS rfe five , or .^ n *>*«<* as rapid as the most rapid 

pitched audible^soun.t-wavTs 'SSdS TT *?Ih P ' d “ the 

devoted to rh^> no nc ,M *• ' special part of the present work is 

as one of be oh™^?“l n , ° f ', h I' 11 « »><-ntLed hero only 

a vacuum tube and f„ r ‘ l ,P roduced bv the passage of electricity through 

the x-ray and the cathod'o ray' 1 ' 1 ”* ° f ‘ 1c, ' H ‘ li “ g thc difforenccs between 

chieflfbX fa«T?hM and ^ya.-Theeathode raywdiffer 

and that they are deflect e I r°' r f. rr ^ a charge of negative electricity 
another cathode or of a maJ^cT th /e U ^ tr j ught P ath b y the influence of 
matter, while the z-mv i- w ‘ > atlux e rays consist of particles of 
«athodi rav ^L" of like light and heat. The 

30u - 
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rendering it a conductor of electricity, net on photographic plntc*. 
produce fluorescence, and are incapable of regular reflection, refraction 
or polarisation. They l>oth give rise to cathode rays and x-rays when 
they strike a solid substance. 

Passage of Electricity Through a Practically Perfect Vacuum.— Kxperi- 
inents by Coolidge with x-rav tubes, exhausted far beyond the ordinary 
limit of foo^obo atmosphere, show that no current passes under any 
voltage while the electrodes are cold, but that it will do so if the cathode 
consists of tungsten wire and is heated by a current passing through it. 
In that case even as low a voltage as 220 may send a current through this 
vacuum. A Rdntgen ray tube constructed upon this principle is de¬ 
scribed on page 745. 

Special Forms of Geissler Tubes.—Vacuum tubes which are not 
exhausted to the x-ray degree have already been spoken of. In the 
original type there were two leading-in wires and the whole bulb became 

filled with colored light which was more or less 



Fig- 388.— X-ray tube. Fig. 389.—Geiaalcr tube, showing cathode 

stream. 


of the bulb (Fig. 389) and the finger then received a slight discharge 
of electricity from the surface of the glass. From this early type have 
been evolved the vacuum electrodes which form such an important part 
of high-frequency apparatus. A glass bulb with a suitable stem (Fig. 



Fig- 390.—Gcimlcr tub* for UK «w a vacuum electrode. Insulated handle. 

390) and exhausted to the proper degree may 1 m* excited by connection 
with one pole of a static machine, x-ray roil, or high-frequc-ncy apparatus. 
I his does not require the presenee of any wire at all leading into the tube, 
and if there is none, the electrification of the enclosed gas must take 
place by a sort of condenser action. The metal handle is cluirged from 
the static machine, we will say, and induces in the gaseous contents a 
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charge through the glass wall of the tube. The go a become* luminous 
with a violet light and with a certain degree of vacuum such a tube will 
be found to give out light which contains an appreciable amount of 
the ultraviolet nvvs, the invisible actinic rajs beyond the \ iolet end of 
the solar spectrum. The presence of the ultraviolet ray is most readily 
demonstrated hv the fluorescence it excites in a piece of \\ illeuiitc held 
near the tube. The activity of the tube is greatly increased by making 
some additional connection, for instance, by touching the other end 
with the hand. When there is a leading-in wire passing through the 
glass wall of the tube the visible effect is the same, but it does not take 
so strong a charge of electricity to excite it.. The color of such a tulx; 
varies with the degree of exhaustion, the kind of gas contained in it, 
and the composition of the glass. Such a tube may be made long and 
curved into a flat spiral (Fig. 391) with leading-in wires connected with 
the two poles of an x-ray coil, and gives a beautiful violet and ultra¬ 
violet radiance with very little discharge of electricity to the patient. 



Fig. 391.—High-frequency vacuum electrode with two leading-in wires. 


Vacuum Tubes for Electric Illumination.—The first electric light 
on record was reported by Hawksbce two hundred years ago. It was 
a vacuum tube which when connected with one pole of a frictional static 
machine gave sufficient light to read large print, by. 

dhe practicable vacuum tube lights at the present day all depend 
upon the fluorescence excited m the residual gas bv the passage of an 

SlSnW '» ,h - V«»pcr Hewitt lamp ti^eum-nt 
a»D voltalT?Jd° V I ltS .'k e ‘f* Moore lamp an alternating current of 

. f t — tube about 

auantitv nf . 1 ,on fv It contains a certain 

vapor. The butcri< 5 nv'. r( - U1V aiK ' ,°^ rourso ’ ,s filled with niercury 
to start the current it Ic? P oor conductor of electricity when cold, and 
comXc cLncc^n„ „f l, ! r^ Sa ' 5 ' e,thcr 10 «P 'bn lube and make a 

.rs£rv£ e t ‘b o to 

f -i ” 

The smidler size tube gives 300 Iftrl causes brilliant fluorescence. 
The tube does become W l',, t l th f lar & r S1Z( ‘ 700 candle-power, 
sumed in this wav as in tin in mar 518 much of the power is con- 

of current “gj SenT** 1electric ,a “P «>n/y 3 J amperes 

th * claim is made that it requires odv* 4 high, in fact, 
a 16-can,lh-power incandescent hmn'reLd^ 1 pt ' r l ‘“ n,i while 
making .So Watts; or 3A Watts 1 j^mnss A ampere and 110 volts, 
should be liquid mercury’ u the j mdl«-j>ower. The cathode terminal 
terminal is usually of i?o» Th.!r en< L° f - hc tubt *' The positive 

same efficiency as the electric arc lanm* *5*"^ has ubout ,,u * 

arc lamp. The light from this lamp pro- 








*»»ts the spectrum of incandescent mercury vapor, it is rich in violet 
mys and almost entirely lacking in red ruvs. It i s not eMm-rffilv S 
,n ultraviolet rays, as tested by WUlcmite. A von intercstmg , 
turn may be made with the spectroscope in connection withthis lan n 
described in the next paragraph. "P 

Nature of Fluorescence. Fluorescent substances have the nan 
erty of intense absorption of light at their surfaces and of dowinl the 
rate of vibration ot light falling upon them. In the case of the mereurv 
vapor light a piece of cloth saturated with a solution of a fluorescent 
substance like rhodamin. and dned. maybe wrapped around the luminous 
tube. Red lines and others not in the mercury spectrum will immediatelv 
be seen with the spectroscope. 1 1 is in the same wav that Willcmite slows 
up the vibrations of invisible ultraviolet light and changes it to a bril 
bant green. Something of an analogous nature must take place in con 
nection with the ionization of the air by the ultraviolet rav It will be 
remembered that the ultraviolet ray ionizes a gas and renders it a con 



Fig. 892.—Cooper Hewitt lamp. 

u-'k 1 '' P v° f i* e 1 r ct - ricity unc * ca Pable of discharging a charged body only 
< n the bght is reflected from a fluorescent substance or from a metal 
immersed in the gas. 

t T*? e ^° < ?P er Hewitt light, of course, does not give the natural color 
° ' ' uluminated by it. Red objects appear blue or purple and 

i; V* "* eapillarv in the skin and the entire mucous surface of the 
p v appears bluish. The visible effect is as if the person were dead and 
decomposition had begun. While it is not suitable for general illu- 
aiion. excellent photographs may be made bv it. either originals 
P r<>< actions from others. It is made up almost exclusively of the 
artuue rays of visible light and on this account has seemed of value 
* Tl I ’ n ^ e ? t 1 au *hor in the treatment of tuberculosis !>y light baths, 
f* V V, ° . , m p is made of glass which transmits a greater perrent- 

1: i. Ultr : a y , ? h -‘ ravs - The eves, however, should la* protected from 
a bght so nch in ultraviolet rays. 

nr, i oorc ** Vacuum-tube Light.—Tubes of any length may 1 m* used 
' pas.se>! from mom to room, distributing the light just like the steam- 
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MEDICAL ELECTRICITY A? 


or gas-pipre. They arc connected at a central lw>x in the crflnr or else¬ 
where with the alternating current of lit) volts, or with the 110-volt 
direct current modified by the use of a vacuum-tube rotator, producing 
extra currents by its sudden breaks in passing through an electromag¬ 
netic coil. Kit her of these currents is passed through a step-up trans¬ 
former. raising it to 5000 volts. Any kind of vapor may be used in 
the tidies and light of any desired color and spectrum may.be produced. 
Daylight may be imitated very closely. The light is accompanied by 
very little heat. 

The Nikola Tesla Vacuum-tube Light.—This is produced in a 
vacuum tube of any length by charging and discharging a condenser 
and passing the discharge through the primary of an induction-coil. 
The secondary current thus obtained is of very high voltage and fre¬ 
quency and can be used with tubes with or without leading-in wires. 

Disruptive Nature of Vacuum-tube Transmission.—A discharge 
of electricity through a gas which has been ionized can. it is true, take 
place by simple conduction, as in the apparatus employed for testing 
the radio-activity of radium salts, or in testing the quantity of the x-ray 
by the rapidity with which a charged electroscope becomes discharged, 
but such a transmission of the current is as free from any special phenom¬ 
ena as if the charge were conducted by an equal length of copper wire. 
The discharges through the vacuum-tubes which have just been described 
are essentially of the nature of sparks or disruptive discharges breaking 
through the gas, not carried by it. Still the same ionized gas will also 
transmit electricity in the silent and invisible manner characteristic of 
true conduction. A Cooper Hewitt lamp, for experiment, may have a 
couple ot leading-in wires at opposite sides near the middle of the length 
ot the tube, and these two opposite wires may be connected with wires 
leading from a galvanic battery of one or two cells. A galvanometer 
placed in the circuit will show that no current passes through the batten' 
circuit until the Cooper Hewitt light is turned on. and the rarefied gas 
.etween the two wires coining from the battery and leading into the tube 
is ionized and becomes a conductor of electricity. 

A chemically active form of nitrogen is produced when pure nitrogen 
gas is used m a Geissler tube and an electric discliargc takes place through 

The explosive distance in vacuum tubes is increased in a magnetic 
field parallel with the space, and there is a best strength for the field. 1 

c , ] Vj. U P > n a field of 1400 gauss and become dark in a 
ncid ol ,5000 gauss (electromagnet with a current of 16 amperes). 

1 Oouy, C. K. de la Soe. de Biol., 150, 1910, 1552, and 151, 1910, 1320. 
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Instructions 



FOR TUB APPLICATION 
OF THF. 

High - Frequency 
Current : 


kfY 


; S Sumy 
SS Sk tl S/ot* 


M«J. Magmas 

I.S I —t 


M MtU 
C w'MUrl 


This Chart of Instructions as to the use of VloRay High-Frequency machines 
has been edited by a Harley Street Specialist, and if same is carefully followed 
satisfactory results can be In most cases relied upon. 

The detail* jtiven arc those used in cases where toe particular disease in question has 
bvert quick to respond to such treatment. However, with continued use of the apparatus 
individual experience is quickie developed. 

It .« sedative effect is desired keep electrode in contact. If stimulating effect is desired 
hold electrode away from surface, the farther away the Ioniser the spark. A uniform spark of 
any couth can be produced b> administermii the current through layers of towelling or through 
the clothiitit. The IcnKth of the spark depends upon thickness of the layers 

The indirect treatment is given by placing an electrode <No I. No 2 or No. I3> in one hand 
of me patient, while the operator draws the current to any local point with the tinner* or 
electrode No. I. 

Do not use hinh frequency for scalp treatments with tonic containing more than 40/. alconol. 

Do not he afraid to use VioKay apparatus. It is absolutely safe in every respect. 
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I * s ^ le friend of every member of the family- Alvva>s r< ae 

I A <ure formally diseases. A preventive for most. I-*' 1 ' 

>our system with radiant electrir energy; it brings m '"J 1 
"ost \unide r f u i health benefits electricity has ever given to m ' UI jn ,p| e . 
i builds blood, relieves suffering, benefits all vital organs- It 
and sinv in aceilm . 
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VIOLET RAY 


rr 15 the °~ ly instructive booklet on the Viol-t Rav 

H:rh Fr^nenex Current. written in plain nontechnical language 

which everybody can un¬ 
derstand. 

Its object is to tell in a 
simple, yet exact way 
wfeat the wonderful Violet 
Hays really are and 
to explain 
the benefits 
of this 
great n a- 
tnral heip 
to persona] 
well being, 
health and 
vigor of 
mind and 
body. 

It is one 
of the most 
marvelous 
of the val¬ 
uable gifts 
o f nature 

which science has presented to mankind. It is now used the world 
over by eminent scientists of the medical profession. 

It is a denghtfully pleasant and effective method of using the 
marvelous power of electricity to comfort suffering, to relieve pain. 

r ~tore neakn and vitality, to give strength, to retain youth and 
to gain beauty. 

It puts a new power in your hands for the restoration of vital- 
-ke cure of disease in cases where other measures prove 

useless. 

The prac’ical and simple design of our perfected Virayo. the 
instrument that produces the Violet Ray for all uses, places the 
benefit of this power within the reach of everyone. 

The different ailments which yield to the Violet Ray and the 
conditions which are restored and improved with a success known 
to no other form of treatment, are described in the following pages 
under their respective headings. 

This booklet will give you the great fund of knowledge which 
modem science has revealed in perfecting High Frequency instru¬ 
ments for the benefit of health and physical strength and for the 
welfare and happiness of mankind. 

WESTERN COIL COMPANY 



RACINE. HI S. 

















Vi-Ray-O 



THE WONDERFUL DISCOVERY 


The world’s great Inventor Nikola Tesla whose achievements 
in electricity have repeatedly astonished the world. Is the discoverer 
of the Violet Hny High Frequency Current. He announced his ( i|„. 


covery In 1890. Kver since then It has 
been a favorite study of scientists, tt 
now proves to be of the greatest im¬ 
portance to medicine and its relation to 
lire. 

Violet Hay High Frequency Cur¬ 
rent takes its name from the fact that 
It produces a radiant beautiful Violet 
glow and alternates with almost im¬ 
measurable frequency. The beautiful 
glow within the vacuum glass applicat¬ 
or is produced by electrified gaseous 
particles. The alternations are so 
rapid that they often exceed a million 
repetitions in a second. 



PLEASANT AND REFRESHING 


When the electrical current undergoes this change in the Vlr- 
ayo it exerts its influence without the unpleasant sensation that us¬ 
ually accompanies the use of an ordinary electric current from so- 
called medical batteries. It is pleasant and wonderfully refreshing. 

The Violet Ray may be described as a current stopping and 
starting with great rapidity and in this way producing an electrical 
vibration. 

The amount of current used in the Virayo instrument is ' * 
tremely small and the electric pressure when converted into 
Rays is very great. lt 

To use electrical terms in describing the Violet Hay. T ^ e 
age is greatly increased in comparison with the amperage "hi 
alternations are multiplied in a most remarkable degree. 


NEW CURATIVE POWER 

When the discovery of High Frequency was announced 
26 years ago it immediately attracted the attention of me c ^ 
titsts as well as the world’s great electricians. It re' ea ^ % 

a method of applying values in electricity to curati'e purr 


! 
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V-Ray-O ” ” 

more effective manner than ever before. At the name time It offered 
n means oT using electricity In a pleasing and agreeable way. 

APPRECIATED BY SCIENTISTS 

While the medical profession was Interested In the Violet Hay 
High Frequency Current from the day its discovery was an¬ 
nounced. suitable Instruments for 
producing it were not then at hand. 
The original Violet Hay Instruments 
were too big and too expensive. The 
benefits of the Violet Hay were con- 
lined to the few who could afford it. 
The value of the Violet Hay to man¬ 
kind was fully appreciated by the 
great minds of the scientists. They 
realized that it must be put within 
the reach of the suffering thousands 
everywhere. 

Every claim for the Violet Ray 
made by great medical scientists was 
put to the rigid test of science. So 
wonderful, indeed, were the things 
claimed for this new discovery that 
people at that time doubted them. 

It was said it would purify air by creating ozone. This was too 
wonderful to believe at first. In fact, some of the most eminent of 
the world's scientists spent years in experimenting before they 
would acknowledge that the Violet Ray generated ozone. They went 
further than that when the proof was all at hand and announced 
that it would drive ozone into the human body and invigorate the 
vital organs, the nerves and tissues by killing disease germs and 
restoring health. 

RESTORES YOUTH AND BEAUTY 

It was said that the Violet Ray would produce results in restor¬ 
ing youth and beauty. For twenty years this claim was put to the 
test. Scientists in all the advanced civilized countries took up these 
claims. They kept the results of their experiments from the public 
for years. It was not until years afterwards that this claim which 
so many doubted was finally acknowledged to be true. 

About twenty years ago prominent physicians began to treat 
patients with Violet Hays. At first they treated only a small list of 
aliments and diseases. In practically every case they found benefi- 
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Hal results. These results were reported to the medical profe 8a , on 
and the list of ailments treated with benefit was gradually increased 
\*ow this list contains more than two hundred diseases and ailments 
for which physicians recommend Violet Hays. 


EASY TO USE 



The Virayo is so handy, so simple and easily and quickly used 

that its full benefits can always 
be had. It can be used with 
great success in the case of scores 
of ailments and treatments 0 f 
only one to five minutes. 

The busiest man can 
find time to use the Vir¬ 
ayo. 

The discovery of the 
marvelous Violet Rav 
will always be regarded 
as one of the greatest 
achievements of modern 
science. 


WORK FOR HUMANITY 

Some of the world’s most eminent men of science gave years of 
study to the Violet Ray. Among them were: D’Arsonval, Monnell, 
Strong. Snow, Eberhart. Neisswanger and Judd. 

The experimental work done by these great men of science and 
the research they made was for the benefit of humanity. N° w 
years after their work is completed the public is learning for the 
first time how much humanity is indebted to them. 

WONDERFUL ACHIEVEMENT 

Medical reports today abound in articles on the Violet 
Every disease and ailment shown in the list given in this book i* 1 * 
subject of medical literature. Physicians know the power and ' a 
of Violet Ray and recommend its use even in cases which other* 
would be regarded as incurable. f(er 

The next great step in the development of the Violet Ka> !l ^ 
completing the proof of its value to humanity was the perfe<t ^ ^ 

'h<. Virayo. Physicians welcomed the Virayo as a perfe«t»d 
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V^-Ray-O 

ment for producing the marvelous rays. The simplicity of design of 
the Virayo and the fact that anybody can use it the first time he sees 
it makes it the ideal instrument which physicians were glad to re¬ 
commend for personal use and for general home use. There is al¬ 
most daily need in nearly every family for the use of Violet Ray. It 
is so effective in warding off attacks when the first symptoms are 
noticed that in some seasons of the year its need is very frequent. 

VIOLET RAYS AND LIFE 

All in nature is motion—action and reaction, ebb and flow. 
Motion is the primal indication of life. Forms of force such as 
light, heat, magnetism, etc., are fundamentally electrical vibrations. 

The universe as a whole exemplifies only the varied expressions 
of one single principle, vibration, electrical in its origin. 

Our modern system of philosophy connects the different branch¬ 
es of physical science into a glorious harmony. Today we can see and 
trace the various manifestations of nature to one common origin. In 
all forces, from the attraction of our planet to the sun to the vital 
phenomena of the human organism we have fundamentally electri¬ 
cal vibrations. 

The Violet Ray High Frequency Current is a natural 
electrical vibration produced in an artificial manner. It has a close 
relation to the currents which traverse our nerves in the mainte¬ 
nance of life. The different nerve centers and different cells of our 
body are tuned to impressions of different wave lengths, as in wire¬ 
less telegraphy a tuned receiver will respond only to a similarly 
tuned impulse. 

THE RAY OF LIFE 

\ ital force and electricity are in reality identical. Human be¬ 
ings sustain their marvelous toil only under an electrical drive. 
Electricity and life are one. The Violet Ray High Frequency 
Current has therefore been truly called the life giving ray, THE 

RA\ OP LIP E. Light is the life-giver. It vitalizes, animates, 
creates. Light is energy. 

The continuance of all life according to modern views is only 
possible by the radiant energy which we receive from the sun. From 
time immemorial its beneficial influence upon life has been recog¬ 
nized. At the present time we realize more than ever its full value. 

Radiant energy in the form of the VIOLET RAY HKill FRK- 
QLEXtA CURRENT is light and electricity combined which aids 
every vital function and quickens every cell in our body. 
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Violet Ravs supply our proper need of electricity when our na 
tural supply is impaired. The use of the Violet Ray High Frequency 
Current until now nas been limited. Heretofore it could be pro 
ctuced only by expensive instruments of comparatively large size 
which were difficult to understand and complicated to operate. The 
mechanical and electrical problems of manufacture have been solved 
by the WESTERN COIL CO. The small simple Yirayo for the 
production and delivery of Violet Ray High Frequency Current for 
all curative needs is acknowledged as the perfected instrument. 


PRACTICAL AND RELIABLE 


The Virayo is the first reliable and practical small portable in¬ 
strument for home use. It is now within your reach at a small 
price. 

The wonderful Virayo can be operated by anyone because it is 
so simple in construction. It connects to any lamp socket, either 
alternating or direct current. 

It can be operated by a child as well as an adult. 



own use in 

A medical 

practice. 


the home 


by physi¬ 
cians all 


over the 
country 
for use in 


as well as 
for their 


Lumbago Treatment. 


WONDERS OF THE VIOLET RAY 
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ity. The discharge from the glass applicator appears to the naked 
eye often as a single spark. It is in reality made up of a great 
number of successive sparks which vibrate to and fro or oscillate as 
it is technically termed. 

These rapid oscillations running into the hundred thousands 
and sometimes millions per second, produce the following phenom¬ 
ena: 

FIRST: They make the VIOLET RAY HIGH FREQUENCY 
CURRENT Ini-Polar, that means the current is applied from one 
pole. All other forms of electricity need a complete circuit between 
two poles. 

SECOND: They traverse space in the form of ether waves 
similar to those electrical vibrations used in wireless telegraphy and 
wireless telephony. You may observe an electrode to emit light at 
a distance of several feet from a charged person. This is demon¬ 
strated in the following manner: 

Attach the metal electrode No. 28 to the YIRAYO instrument 
and turn the current on. Keep the electrode in one hand. Approach 
any vacuum applicator with the other hand. It will then begin to 
glow though not in direct connection with the source df current it¬ 
self. This experiment is best demonstrated in a somewhat dark¬ 
ened room. 

THIRD: \ IOLET RAYS penetrate easily all substances in¬ 
cluding those known as non-conductors or insulators. Paper, hard 
rubber, glass, wood are no obstacles to the VIOLET RAY HIGH 
FREQUENCY CURRENT. 

FOURTH: \ IOLET RAYS ozonize the surrounding air. That 
is. the VIOLET RAY HIGH FREQUENCY CURRENT will convert 
the ox\gen in the air into ozone. Ozone is only a concentrated form 
of oxygen. Oxygen is the first essential to life. Man is a breathing 
engine. Oxygen is the fuel for this engine. The fuel is supplied by 
breathing, thus taking in the oxygen in the air. We say that air is 
fresh or invigorating when it has a noticeable quantity of oxygen in 
it which gives it its quality of ozone. The pure and refreshing smell 
of ozone is unmistakable and easily recognized as soon as the 
VIRA\0 instrument is set in operation. This beneficial element is 
driven by the VIOLET RAYS into the tissue and reaches the blood. 
This process is of great importance and will be found described in a 
later chapter. 

FIFTH: VIOLET RAYS produce a cellular massage. Our 

body is composed of cells. The cellular massage is produced by the 

!) 
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contractile effect on each Individual 
ce ||, This effect Is caused by the os¬ 
cillations of the VIOLET HAY HIGH 
KKKyrK.VCV ITHKKNT. ir ha* on 
account of Its great Influence upon 
the physical energies of the cell* a 
great effect on nu¬ 
trition an Is shown 
In another chapter 
of this booklet. 


SIXTH: VIOLET RAYS are 
moat sensitive persons. They do 



T rouble. 


General Bodj Manage. 

t 

pleasant to everybody even to the 
not cause any pain or muscular 
contraction or disagreeable sen¬ 
sation of any sort. The reason 
for this Is that our sensory nerv¬ 
ous system cannot respond to the 
marvelously fast oscillations of 
the VIOLKT RAY HIGH FBE- 
QI KXry ri'RRBNT. 

It is equally true that our 
eyes are not capable of seeing 
all light rays that exist, as f° r 
instance, the infra-red or heat 
rays or the Ultra-Violet or cbem 
ical rays, and that our ears can 
not hear sound waves of 100 
high a pitch. It is thus that our 
sensory nerves do not cofflP r ^ 
hend the electrical vibration*^ 
the HIGH VKKQVKSCf ‘ * 

RENT and in consequence^ 
pleasing sensation is 
the Violet Ray treatment. 
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NO SHOCKS—NO PAIN 

Shocks as they are well known from so-called medical batteries 
are impossible with the VIOLET RAY HIGH FREQUENCY CUR¬ 
RENT. The VIOLET RAY HIGH FREQUENCY CURRENT can be 
applied to the most sensitive parts and organs of the body, as for 
instance, the eyes. There is not the least danger connected with the 
use of the VIRAYO instrument, nor are habits developed by the 
constant use of it. 


THE VIRAYO ATOMIZES ELECTRIC 

CURRENT 

The VIRAYO HIGH FREQUENCY GENERATOR is an electri¬ 
cal transforming device. It converts the thick flow of electric cur¬ 
rent into a discharge of mist-like electric energy. Just as a thick 
and forceful stream of water coming from a hydrant is changed 
into a fine spray for sprinkling flower gardens, so is the heavy elec¬ 
tric current as it comes from the lamp or wall socket in your house 
too heavy and strong to apply to your sensitive nerves and cells until 
it is converted into VIOLET RAYS. 

The \ IRA1 O instrument is the modern scientific means of sup¬ 
plying the nerves and cells of our body with atomized radiant elec¬ 
trical energy. It feeds your nerves with vitalizing electricity. 

general benefit of the 

VIOLET RAY 

1 he energies and capabilities which manifest themselves in the 
IOLET RA\ HIGH FREQUENCY CURRENT are apparent and re¬ 
cognized b\ all medical authorities. Their value in acute and 
o ronic conditions in more than 200 different human ailments has 
ecome so marked that the mere acquaintance with the results ob- 
ained b> others prompts the desire to employ them by all. Violet 
a>s remvigorate the nervous system. They stimulate physiological 
of the bod > T to perform their natural duties. We have in 
-l RAYS the closest approach to artificial vital force that so 
ar las been produced. Treatments with the VIRAYO at home or 
at e doctor’s office are pleasing, agreeable and most exhilarating. 
e > give us youth, beauty, health and strength. 
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THE MUSCLES OF t H f 
BODY 



This illustration shovrs 
the outer muscles of the 
front. They are the reddish, 
meaty parts of the body. 
They are made up of a vast 
number of bundles of little 
fibres. Through these 
fibres run the fine threads 
of nerves and tiny bio'*) 
vessels called capillaries 
The fluid called Lymph is 
also circulating throueh 
them. 

The Lymph and lh " 
Blood brings the nutrition 
to the muscles to 
them up. It also carries a*’ 3 - 

the waste-matter. 

VIRAYO appli catioDs 
crease the blood suPP ’' 
the treated area and tn 
aid in the develop®? 
muscles. 

Instructions for 

of the VIRAYO for 
development are R ryT- 
in the VIRAYO 
MENT BOOK- 
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VIRAYO TREATMENTS 

iiiivi thtui Influence upon the Vitnl Functions 

of your Body 

A normal state of vital functions is absolutely necessary for the 
continuation of the sound condition of our body which is called 

health. 

The smallest living units which modern medical science knows 
are the cells. Our body is composed of cells. There are millions 

and millions of 
them. They form 
the different 
Tj parts and organs 

of the body. 

<1 * Every sin- 

jBh| I ^ B the 

- body, small as it 

is, has life. It 
actually lives. It 
breathes as it 
takes in oxygen 
from the blood. 
It eats as it 
takes its nour¬ 
ishment from 
the chemical 
constituents o f 

the blood. It rids itself of waste material which is washed away also 
by the blood. These physical properties of the cells are called cell- 
life, and their normal activities are vital to our health. They are 
acted upon by VTRAYO in a most beneficial way. They respond to 
the stimulating effect of the HIGH FREQUENCY oscillations. 

These oscillations expend upon each individual cell a contractile 
effect called cellular massage. The strength and vitality of each in¬ 
dividual cell is increased by cellular massage. 

By restoring the vitality or increasing the efficiency of the 
cells the oscillations of the VIOLET RAY restore the organs of the 
body to their normal power. This is reflected in improved health 
and greater physical vitality. 

Cellular Massage can only be accomplished by electricity itself. 
Massage by hands and by mechanical means of so-called vibrators 
can not contribute to the energies of the cells; they simply act upon 
nature’s internal resources which often art* at a Ion' ebb. In fact 
they make a demand upon the already weakened energies of the cells. 
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Electricity in the form of \ IRAYO treatments, howev< r 
forces the energies of the cells without any reaction. Thev - Cin ' 
late through their cellular massage without causing depression^ 1 ^ 

In a condition of profound exhaustion, and in acute or h 
diseases this property of VIKAYO treatments is valuable 
measure. YIRAYO treatments supplement and strength?'“ y ° nd 
cell functions thereby producing a vitalizing effect. ° a!1 

Healthy cell life much depends on the good circulation and 
feet properties of the blood. ,)er ' 

YIRAYO treatments act upon the blood itself and its eire 
tion through the entire system. CU a ' 

IMPROVES THE BLOOD 

The blood stream conveys the required nutriment to all cells in 
all parts of the body. Pure blood makes us immune to disease It 
is only when the blood is impure that we are in danger from dis¬ 
ease. YIRAYO treatments ozonize and purify the blood. Ozone 
or concentrated oxygen can be told by its odor as soon as the treat¬ 
ment with the YIRAYO begins. Whenever the VIOLET RAY HIGH 
FREQUENCY CURRENT passes through the air it produces the life 
giving ozone. 

Ozone is nature’s marvelous germicide. It attacks germs and 
bacteria. Particles of this antiseptic or germ destroying ozone are 
dri\en through the skin into the blood and then carried through the 
entire system by the blood. This process is called ozonization. 

Ozonization of the blood by YIRAYO applications shows besides 
its decided germicidal action an increase in the number of red blood 
corpuscles. These are solid particles which show a strong affinity 
or ox>gen. "W hen they decrease in their number we become 
anaemic, the usual symptoms of which are paleness, weakness, gen¬ 
eral loss of vitality. 

to f Anaenna is a dangerous state of the blood which opens the door 
* nC V ona > tr °ubles and disease. We can successfully counteract 
great SU n ° rmal State of the blo °d by YIRAYO treatments. It is* 
that it h , U ° f the V,OLET RAY HIGH FREQUENCY CURB®-' 
other hi 0 C,ear the impeded channels of absorption and enab e 
mission ° to reac h their destination and fulfill their P ri - 

the blool.7 C ° nditions y°u can restore the impaired qualities ® 
tion of the n G norma ^ state by increasing the bacteria-kill' n -' ^ 

sistance and f°° d ()ZO,, ' za ti° n . You increase your ' ,tf 

°rtif> yourself against infections. 
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It has been estimated from mm! I cal statistics that nine tenth* of 
all acute diseases result from initial poverty of the blood and Im¬ 
proper circulation. 

If the movement of the blood la Interfered with a local or gen¬ 
eral disturbance in your health la the result. 


NO BETTER HELP 



There la no other and better agent 
known for producing immediate and direct 
effect upon circulation than VIRAYO treat¬ 
ments. When you apply the VIOLKT KAY 

to any part of your body an increase of the 
blood supply is the quick result. An active 
flow of blood through the vessels of the 
treated part causes a refreshing, healthy 

warmth and glow within a few seconds. 

The blood ves¬ 
sels themselves are 
beneficially i n - 
fluenced by the 
\ IRA Y () treat¬ 
ments as the IIKill 
FRKQl’KXtY CT R- 
IC K X T S tend to 
strengthen the walls 
of the veins, arter¬ 
ies and capillaries 
and relieve them of 
undue pressure. 


Application for KlicuiiiatiNin of Knee. 


Another 

pro- 

cedure going 

on 

within your 

body 

and of great 

lm- 

portance is 

the 

chemical exchange 


steadily taking place In living tissue. 


All activity depends on the proper assimilation and distribution 
,,f * he chemical compound which you take in In the form of food. 
I in* chemical combustion of food strengthens us. It replaces the 
minute portions which are wearing away or which are destroyed in 
• he course of normal activity. 

If. 
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promotes metabolism 

Chemical combustion furnishes us with new energy and main 
tains an equilibrium necessary in order to live. This capability 0 f 
your body to distribute and assimilate foods properly and to re-ar¬ 
range the smallest particles of living matter is called “metabolism.’’ 

Your being well, your health, depends upon your metabolism 
Improper metabolism causes diabetes, characterized by the presence 
of sugar in the blood and urine. It causes gout, characterized by the 
presence of insoluble uric acid in the tissues. It causes obesity and 
many other diseases. 

YIRAYO treatments act most beneficially upon metabolism in 
whatever form the treatments may be taken. They accelerate the 
organic changes and the combustion which takes place within your 
cells. 

Ailments which are due to slackening of nutrition (faulty 
metabolism) are therefore relieved by YIRAYO TREATMENTS. 

They promote metabolism in its completeness and also help to 
eliminate more thoroughly waste. 

They assist the sweat glands, the kidneys and the liver in their 
proper activity. 

Metabolism is indeed very closely connected with digestion. 
Impaired digestion known as dyspepsia, indigestion, catarrh of the 
stomach and other diseases of the digestive tract respond to 
YIRAYO treatments and are treated under separate headings. 

\ IRAYO treatments have also a marked effect upon respiration. 
Whenever the instrument is set in operation the ozone developed 
during the application causes an immediate tendency to take a deep 
and full breath. You will breathe with more than ordinary satis¬ 
faction during or after a YIRAYO treatment. This increased activ¬ 
ity in the process ol respirr.ticn will cause you to take a greatei 
amount of oxygen into your lungs by breathing. 

The general effect of YIRAYO treatments upon all the vital 

unctions of your body is a strong tonic action. They stimulate "idi¬ 
om reaction. 

a< | ( * energy to the energy which the body must keep U P 

cesses nf 13 !, fr>1 m an ^ "'bich may be used as needed in all the P n 
863 of tbe vital functions. 

HELPS the nervous system 

nerves it is luncli °ns of your body are more or less control'” 1 
"111 increase * e “ ely Important to know that YIRAYO treat nu* 
uiutional power of your nervous system. 
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The nervous system consists chiefly of the brain, the spinal 
cord and branches of these two. Nerves go to every part of the 
body. The one purpose of the nerves is to carry sensations such as 
feeling and so on from the body to the brain. The other to transmit 
impulses as for instance motion from the brain to parts or organs 
of the body. 

The nerves also supersede the work of the blood vessels in re¬ 
building the cells and removing waste. However, their action is ac¬ 
complished unconsciously. The nerves of sense are directly con¬ 
nected from the brain itself with the eyes, ears, nose and tongue. 

From the spinal cord which is concealed within the vertebrae 
or bones of the spine the nerves branch out at each side. They do 
not run straight to the various parts or organs of the body but unite 
in groups and form the centers of reflexes or the 
sympathetic systems. By treating the different 
nerve centers with the VTRAYO you can exert 
an influence upon the organ controlled by them. 

(See Page 49.) 

RELIEVES AND CURES 

It is one of the most striking effects that 
the VIOLET RAY HIGH FREQUENCY CUR¬ 
RENT will almost immediately relieve and later 
permanently cure cases of long 
standing nervous dyspepsia and con¬ 
stipation if applied over the abdo¬ 
men. 

People whose hands and feet had 
been cold and numb for months re¬ 
act immediately to VIRAYO treat¬ 
ments. The flesh and nails become 
pink again, sensation returns and a 
pleasant glow fills the entire body. 

VIRAYO treatments have a soothing tonic effect on the com¬ 
plete nervous system. They exert a calming influence upon the 
excitability of your nerves. The results of these effects can read¬ 
ily be observed in the response of glands which your nerves con¬ 
trol. It may be noted in secretion, in metabolism and in the 
perspiration which ensues by application to certain parts of the 
body. 

VIRAYO treatments carry into the nervous system a poten¬ 
tial energy which reinforces the vitality of your nerves. 

VIOLET RAYS present an electrical food to your nerves. 

All nerves including the spinal cord, exhibit an electric cur- 
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rent as has been demonstrated by science. In the brain itself 
electromotive changes during its activity. In fact all processed 
nature are identified with electrical manifestations. s of 


results of YIRAYO TREATMENTS 

When you apply the VIRAYO directly or indirectly, either 
as a sedative or as a stimulant you obtain a powerful tonic to ,il 
nerves. 

It tones nerve centers and the nerve endings and all »,. rv 
functions, the muscular fibres and blood vessels and capill-irie 
and the force of the heart. 

It gives an ozonizing tonic to the blood and increases the 
number of red corpuscles in the blood. 

It is a promoter of the metabolic exchanges, a tonic to the 
energies of respiration, a destroyer of uric acid, a tonic to the 
completion of combustion in the tissues and the production of 
heat energy and the maintenance of normal temperature. 

It is a tonic to the secretion of glands and the excretory func¬ 
tions of all organs of the body and to the skin, and a tonic to ap¬ 
petite. 


f 



It fills 3011 with the radiant energy which increases your 
vitality—your efficiency. 

Il a natural foe of disease. 

GENERAL EFFECT OF VIRAYO 

applications 

the vital fo^* <> treatments are lasting. Wherever 

treatment win r! human system is depleted, the VIRA' () 
suits. K 01 great help and produce definite curative re- 

not Produce' h ! n UhU > aI effeCt ° f niedicin es VIRAYO treatments do , 

ueed for treat m >> ' elTects - They do not develop habits. The 

tion upon m e tahonll. deCreaSe instead of increase. By their aC 

eral stith u ia t io n of* 511 *-’ nut . rition and circulation and by their S en ' 

heiency Q f the t. ,,a * functions thev increase the enduring 
e human body. 
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I he NERVOUS 
SYSTEM 



The Nervous System ij 
eludes the Brain, the Spin; 
Cord and the Branches < 
these two. These branch* 
So to all parts and organ 
of the body. Note how th 
nei \ es leave at each side b* 
tween every pair of the ver 
tebrae or bones of th 
Spine. They unite in group 
along each side of the Spin 
al Column forming 
Centers of Reflex. 

\ Il{.AVO treatments toi 
up the Nerve (’enters. 
Verve Endings and all Xen 
Functions. They soothe di 
turbances of the nervoi 
system and help it to regai 
its lost balance. 

For details see the VI 

KAYO Treatment Book. 
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The beneficial effects which result from vi. 

_________ _ ' '“AVo 

atments are: refreshing sleep, soothing effort 


treatments an-, soothing effect 

nervous - system, increase of strength and vital 
increase in cheerfulness and power for woi-i^ 
mem” in appetite, digestion, nutrition and inetaboli MI 
increase of secretions, general progressists imSrST~ 
ments and betterment of all the functions of the 1 h k Ij 


improve. 


TREATMENT BOOK 

The treatment book which contains charts and full ,ji, 
tions is furnished with each instrument. It gives detailed 
formation about the use of the different applicators. i t telK 
exactly how and where to apply the Violet Hay. 


VIRAYO TREATMENTS AND TISSUE 
RESISTANCE 

creaseVJl imp ° rtant resuIt of VIRAYO treatments is the in- 
bodv it • 6 normal res isting power of the healthy tissue of your 
the ont<!iai nCr ?f Seh y ° Ur tissue resistance against exposure and all 
as you kee *** Uences wIlictl cause infection and disease. As long 

«c.. are practkanJ 1 ^ 116 # rCsistance at normal - your organs, blood. 

VIRAYO . ' proof against sickness and disease, 

your tissue r ^ & preient * ve as well as a cure of sickness. When 
store its nnr, 65 ! 5 ' 31106 fa ^ s below normal you can promptly re- 
Whenever 3 energies VIRAYO treatments, 

treatments shoun aUaC ^ of some sort threatens you, VIRAlO 
ness tised immediately to prevent serious sick 

SIMPLIFY of operation 

receh ’e the^n S t a n, Pl,Cati0nS are ex tremelv simple. The minute.™” 

Can ua derstand its y ° U Can use il for its &°° d effects ‘ A ° 

° connect i t an(J ^ampulation. Pull instructions for the u* 

t<* operate it go with each outfit. 
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PREVENTIVE VIRAYO TREATMENTS 

A vigorous tonic dosage of VIRAYO current applied to the nerve 
centers of the spine does wonders as a preventive. A strong spray 
should also be applied over 
the abdomen, over the re¬ 
gion of the stomach and 
the liver. Finish this pre¬ 
ventive treatment with a 
stimulating a p p lie at ion 
over the chest and take 
ozone inhalations for a few 
minutes with the Western 
Coil Co. Ozone Generator. 

It is surprising how 
quirk the benefits of such 
an application become no¬ 
ticeable, in fact there is no 
other agent known which 
will so decisively and 
quickly reinvigorate your 
system and restore your 
resistance power to nor¬ 
mal. I)o not be afraid of 
overdoing this treatment; 
it can be repeated any time 
according to the state of 
feeling. 



4 \ 




* 


Aw 
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Painful Shoulder is Quickly Relieved. 


DESIGNED FOR HOME USE 

The VIRAYO has been especially designed for home use. It is 
the product of over four years of hard work and experimentation. 

It is a reliable article, perfect in all details of construction. It is 
the most efficient Violet Ray Machine made today, capable of actu¬ 
ally giving the current output necessary to obtain satisfying results. 

Many thousands of them are on the market. They are used in 
Hospitals. The construction of the machine is so simple that any¬ 
one can operate it. A little knob at the back end of the instrument 
controls the current. You can obtain any desired strength of the 
Violet Ray, from a mild, soothing glow to a powerful stimulating 
spray of high frequency sparks. Simply turn the knob. To increase 
the current turn to the right, to decrease turn to the left. The 
VIRAYO attaches to any electric light socket, either alternating or 
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direct current. It is made for any voltage. The simplicity and 
of operation, its readiness at all times, permit any one to obtain 
gratifying results within a surprisingly short time. 


HOME TREATMENTS 

It is exceedingly important to realize that you can take treat 
ments right at your own home. With the aid of our directions and 
the treatment book it is a simple matter to take and give Violet R 
applications. You need not be an electrical expert to understand the 
operation of the instrument. Nor will you need a great medical 
knowledge for the proper use of the Violet Ray. Just use common 
sense and follow our Instructions. 


IN THE COUNTRY 

and other places where there is no electric current, our battery out¬ 
fit is meeting with the biggest success. This outfit receives its power 
from a battery contained within the box. It is very compact and sim¬ 
ple to operate. The battery is powerful and lasts for a long time. If 
run down after many months it is easily renewed at a small cost. 
The outfit does not have to be returned to us for renewal. You are 
m a position to do the changing yourself. This battery outfit has 
proved to be a great help to doctors who desire to give treatments in 
omes where there is no electric .current. All applicators can suc- 
ulh be used in connection with this battery outfit. 


DIFFERENT effects obtainable by 
VIRAYO TREATMENTS 

their waYY treatmen ts can exert different effects according t0 

- of administration. 

>our entire hY*' ° an be sed »t»ve or quieting. You can charge 
can electrify v ^ *^e Violet Ray high frequency current. 

sedative treY^ roin P^ et ' e l.V. You can calm painful sensatio 
l i°nal in i ts e ~ aient s. bes *des sedative action is strongly c0IlbtI „ 
“ervous ailment ' ‘ s< “ d; »tive treatments are of great benefit > n 
Produced locale- v , ey tran duillize your nerves. Sedation can 
Part to be treated v eeping tbe applicator in close contact " d 
eu ° u s troubles are quickly and most bent n 
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influenced by the sedative Yirayo current. A 
jt'm'ral electrification treatment refreshes the 
entire nervous system. 

SECON'P—They can be stimulative. Stimu¬ 
lation is produced whenever an electrode is 
somewhat lifted during the application. 

This stimulation is caused 
by the many small sparks call¬ 
ed the High Frequency Spray. 

They bombard the area which 
they cover causing a tingling 
but pleasant sensation. They 
have a beneficial heating effect 
too. Besides they generate 
ozone. Particles of this ozone 
are driven right into the tissues 
causing the ozonization of the 
blood. 




Nothing To Equal It 
For Indigestion. 


Stimulating YIRAYO 
treatments are best produced 
by application through the 
clothing or through a towel 
which has been put over the 
part to be treated. As the 
length of tne stimulating spray 
depends on the thickness of the 
interposed dry resistance, that is the clothing or towel, any desired 
effect is obtainable. From a handkerchief to a doubled Turkish 
towel can be used for this purpose. The use of any kind of clothes 
injures a uniformity in spark length which cannot be obtained in 
any other way. Powdering the skin with talcum powder often suf- 
o create the desired dry resistance. This will at the same time 
a ' ilo ' A an eas >‘ sliding of the applicator. A slight perspiration results 
from the treatment. If the application of talcum powder is not de- 
frJr^ble the use of \Y. ('. Co. Lubricant is recommended. 

simulating treatments through clothing find a profound use 
rheumatism, lumbago, partial paralysis, etc. Slight stimulation 
•> al^o sometimes desired in skin troubles where the blood circula¬ 
te n is impaired. A single layer of a handkerchief presents enough 
resistance in such a case. Chronic rheumatic troubles, however 
ma ' re< l’-iire the use of several layers, at least two of a turkish towel. 
L^ng sprays from the YIRAYO will cause a counter irritation. 
<»unier irritation relieves wonderfully quick |tain>. of many ^ort>. 
i* often the very welcome means to kill the dreadful pain of a sud- 
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den toothache. You will appreciate this pain relieving quaIj 
VIRAYO in sprains, bruises, etc. Counter irritating VIRayo °' f the 
cations are better, swifter, and more effective than plasters * a m ’ 
ments. In fact they replace them entirely. Stimulating vir ®' 
treatments art* long lasting in their effects. They are not ij kp ‘ jIV ° 
or a glass of wine because they are not followed by a reaction ,rURS 
do not create any habits. >n ' 


THE DIFFERENT WAYS OF TAKING 
TREATMENTS 


VIRAYO applications do not have to be of long duration 
paratively short treatments repeated at convenience are ve ^ 
fective. ‘ - ef ' 



r iivo i - 


-juvcai 


applications. They are 
taken or given with anyone of the specific sur¬ 
face or orificial applicators made for the pur¬ 
pose. 

SECOND—General application. They are 

taken as so-called 
electrification treat¬ 
ment for the effect 
on your general 
condition. You 
charge your entire 
body with electric 

an annli energy by holding 

dative & ° T ^ 006 ° r hands. The effect thus obtained is se¬ 


ating Ear-Ache and Catarrhal Deafness. 


ing VIRayo * n,,iro<t “PPlication. The indirect method of apply- 
treatment current combines the local and general method of 
the instrument reqUireS tW ° people - The Party to be treated holds 
draws with eithp th attaChed app,icator - The second party then 
frequency current" hand ’ fin Ser-tips or another electrode the high 
" a v a combinati desired s P ot °f the patient’s body. In th*® 

•wassjijrp . ' ,r< a,ment is accomplished as the electric cellular 

"'th the meehani t ! * r< current can be successfully combined 

indirect method n,a - ss age of tlie operators liauds or fingers. Thi- 
a sreeabie way of 1 Cons | dere d as very effective. It presents a nl(>t 
Also al l other c d !. mmisterin e Violet Rays to the eves for instance- 


^reeable way , C ° nsider * d as very effective. It present » — 

tuw aU oth er sensi,r miStering Violet Ra Y s to the e ye» for instanC0 H 
lt °ut discomfort > '■ ° rEans °t the body can be treated easily an 
aris - moles, etc tJ' the indirect method. For the removal 11 
’ the ,Ddirec t method is ideal. 






VRayO 


I he vital organs 



1- Base of Brain. 

2. Center of Xeck. 
Middle of Shoulder. 

4 - Middle of Back. 

5- Hips. 


6. End of Spine. 

'• Xeck and Throat. 
Lungs. 

9. Heart. 

10. Stomach. 



HiRh T prJ >hyS,0l0giC ‘ mediCal pr °P erties of the Violet Rav 

v.R«-r er ; 1 “ au ^ 

... 

OUS produ7t an f' 1 hey increase the eliniinati °n of all poison- 
Thev T v L ° m them - The > in general. 

^eat- g l a n d J r °° d th, '° U ~ h aH the capillaries - open the 
sation ^ re iCVe con ^ estioi t and cause a general sen- 
Ravs » VVarmth and w 'ell-being. We obtain with Violet 
tain k - enera l systemic realization, which we can not ob- 
lai n by any other agent. 
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Removing a Wart. 

T 

ABOUT FULGURATION 

tern ^f ere J S , sci " soother method of application for the Violet Ray 
nl; .. tec n ' ca ^b as Fulguration. By this process is meant the ap- 
mol en*°n ° ■ ,he hlgh freq nency spray to diseased growths, warts, 

No bl' 1 ' etC " f ° r ‘ he ,H ' rpOSe 0f "“oval, 
ai of tissue^j 11 ^ rebUlts by usi ng the Fulguration method for remov- 
it the indite * 18 therefore ideal. It is not painful and by applying 
indirect way no disagreeable sensation is felt. 

Derange,,,e NERV OUSNESS 

ent days of “hustl^" l ^ btur ^ ance °f the nervous system in the pres- 

are common. We speak of nervousness a<! 


something very fa .v*" 6 
ne rvousness. g sn U . lar ' Most of all civilized men have a touch of 
an d at pi av wbj-v Americans. Our intense striving at work 

nerv °us condition us ’ ^ as b rou ght about the modern 

icaniti s i s the cq e( so conveniently “AMERICAXITIS.” Amer- 
- SOcia l life. worrv t0rni of Neurasthenia. Excitement in busine= ? 

8 “"a res t are »<*'*« of our own self in regard to 

t° blame for the causes of Neurasthenia. 
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NEURASTHENIA 

Neurasthenia also called nervous debility, nervous prostration, 
is a depression due to exhaustion of nerve energy, in fact all symp¬ 
toms resulting from some functional disorder of the nervous system 
with severe depression of the vital forces are combined under the 
comprehensive name of Neurasthenia. Neurasthenics have the ten¬ 
dency to fatigue easily, lack energy, have little power for work, feel 
pains of vague character, have an impaired memory, little- sleep and 
no appetite, suffer from con¬ 
stipation, etc. Sometimes 
the whole body is affected; 
sometimes the indications 
are limited to a certain part 
as the brain, the abdomen, 
the sexual organs, etc. While 
Neurasthenia in its early 
stage does not appear as a 
disease grave enough to re¬ 
quire attention but merely 
as a nuisance, it should not 
be neglected. The con- 
quences of neglect are far 
reaching. A downward 
drifting health due to Neu- 
rathenia may mean physical 
wreckage, hypochondria, 
suicide or insanity in the 
end. The best cure* for 
Neurasthenia is a series of 
early \ IRAYO treatments. Making the Touch of Lumbago 

General electrification is Disappear, 

helpful, but the administra¬ 
tion of the VIRAYO current 

to the chief nerve centers is more important. Spinal applications to 
the whole length of the spine from the middle of the shoulder down 
to the end of the spine act sedative-tonic. A few of such applications 
do wonders. They should be assisted by a short treatment over the 
abdomen and over the liver. If headaches accompany the symptoms 
°f Neurasthenia treat the area where it occurs or any other seat of 
Pain. It any muscles or joints are affected by painful sensations they 
should also be included in the treatment. Each treatment for Neu¬ 
rasthenia should be as thorough as possible. Ozone treatments with 
*he c. Co. Ozone Generator are of additional help in any nervous 
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„ It should be said here that all drugs and so-called r * m * 
^ for nervousness do little good, if any at all. With VIR AYo ^ 
ta ions and Ozone treatments we can support nature wl, h , h „ 
resources of a physiologic stimulus. 


NEURITIS 

Neuritis is an inflamed condition of the nerves. Any nerve can 
be a flee ted. Pain and tenderness extend usually over the whole dis¬ 
eased nerve trunk. VIRAYO applications will cure neuritis posi¬ 
tively. A mild current should be used at first, and the electrode kept 
in close contact with the body moving it lightly without pressure 
over the affected area. 

In some cases an increase of the pain may be noted at the be¬ 
ginning of the treatment. However, this state is soon overcome. 
Then a more powerful spray in form of a stimulation can be applied. 




NEURALGIA 

Neuralgia is the definition of a pain caused by a starved nerve 
and its cry for food. VIRAYO treatments quickly relieve neuralgic 
pains. Neuralgia can ap¬ 
pear at very many and dif¬ 
ferent places and we know 
today of facial neuralgia, 
ovarian neuralgia, neural¬ 
gia of the large nerve of the 
thigh, between hip and knee, 
also known as sciatica, etc. - — 

MRAYO treatments stimu¬ 
late the blood circulation 

and in this manner supply Treating the Vocal Chord, an 
the nerves with new food help for your voice. 

cann lD nervous lrou hles VIRAYO applications offer help 
rrav »• Come * rom any other natural source without harming or ag 
the J? the conditi °n of the sufferer. The Violet Ray stimulate 
uree« °* f Ver ' organ to which it is applied and by its tonic 
the bodv U ‘‘ dmg w orn tissue. Nerves reach to every pa. - 0 
be confine? thf reiore in all nervous troubles Violet Rays should no 
the spine th° Seat 01 pain hut extend to the great nerve ^ 
in K that the e . lgesUve or gans and the excretory organs. C° nsI " 
tines have ° mach and other digestive organs including the : ** e 
f °od we mu,. Urnis h the necessary nutrition for our nerves T - r ° 
that our digestion is as perfect as possi 


excellent 
which 
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We also must carefully avoid the accumulation of waste in our 
body. Toxins or waste matter will poison our nerve cells. w 
can readily see that the cause of many nervous troubles is not to be 
found in the nervous system itself, but outside of it The greatest 
beneficial influence which we receive from VIRAYO treatments is 
its tendency to promote metabolism as has been explained before at 
length. Perfect metabolism will give us perfect nerves and intelligent 
VIRAYO treatments are the best means which science has vet found 
to establish a sound metabolism. All nervousness can be overcome 
if we use VIRAYO treatments as first resort. 

Do not imagine that you are too nervous for VIRAYO treat¬ 
ments. Violet Rays are tranquilizing and soothing even to the most 
sensitive nervous system. There are no shocks or pains. 

SCIATICA 

Sciatica is an affection of the great sciatic nerve trunk. Its 
cause is found in neuralgia and also sometimes in rheumatism. The 

sciatic nerves run down the thigh 
from hip to knee. They lie near the 
bones deep under the heavy muscles. 
Sometimes they become so inflamed 
and tender that even the slightest 
pressure causes an extreme pain. A 
counter irritating discharge applied 
through the clothing or over the 
painful area will bring quick relief. 



RHEUMATISM 

Rheumatic conditions in what¬ 
ever form they may appear are some 
of the most painful and annoying ail¬ 
ments. There are many theories 
evolved regarding their cause, but 
none of them is universally convinc¬ 
ing to all scientists. Uric acid in 
the blood and deposited in the tis¬ 
sues under certain conditions is with¬ 
out question responsible for many of 
the rheumatic troubles. 

ric acid also causes gout, and other ills. But no matter what 
the cause of rheumatism in all its phases may be we know that 
h r ugs will have little value in relieving it. One of the most common 


Illustration 

Showing the Location of the 
Oreat Sciatic Nerves 
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forms of rheumatism is the kind called muscular, it often afTect ■ 
the lumbar region of the back and is then called lumbago. 

If it attacks the cervical muscle it is commonly spoken of 

Stiff Neck or Wry-Xeck. 

Rheumatism can be acute or chronic. Acute rheumatism, rln-u 
niatie fever, inflammatory rheumatism, or whatever name the tvpj 
cal rheumatic attack may be called comes on very suddenly. i nas . 
much as rheumatic conditions, even though they may be accompan¬ 
ied by fever are very seldom detrimental, they are likely to cause a 
weakening of the whole body or a deformation of some vital organ 
as for instance the heart. 

All the different forms of rheumatism, acute or chronic will re¬ 
spond to VIRAYO treatments. Despite the tenderness of some rheu¬ 
matic parts or swollen joints, the Violet Ray does not hurt and is the 
best agent known today to relieve the suffering of the dreadful pains 

Lumbago, stiffneck, a painful shoul¬ 
der cease to exist almost instantly af¬ 
ter a VIRAYO application. In only a 
feu minutes we can banish stiffness, 
aches and impeded movement. 

In Chronic rheumatic conditions 
full benefit can be had by repeated 
^ IRAYO applications. While relief 
will be felt already after the first 
treatment, a decisive cure can be ex¬ 
pected in the prolonged use of the 
\ iolet Ray. The Violet Ray, its ben¬ 
eficial heat, its slight but effective 
counter irritation, its stimulating ac¬ 
tion on blood circulation is a definite 
swift and decisive curative remedy 
for all rheumatic conditions. Exu¬ 
dates are driven back into circula¬ 
tion, the impaired blood vessels lose 
their congestion and the pressures 
which give rise to pain will cease. 

^ ou will feel comfortable and well 
again after a few VIRAYO applica¬ 
tions. 

The best way to cure rheuma¬ 
tism is to treat the affected part fre¬ 
quently. The current should be mild 
in cases where severe tenderness of 
swollen joints prevent the use of a 
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sharp high frequency spray. In lumbago, stiff neck c- . 
irritating application through the clothing or a turklsh I'olrin 

most effective. Pain which is caused bv straining Proves 

, , ^’rdining the niusolps fijq. 

appears duringthe reatment. Treatments over the abdomen aid 
up and down the spine in rheumatic and goutv condition* , 

helpful. Uric acid and other Pol«o„s wbicb „ auw """ 

are accumulated our .system are through the beneficial action of 
the high frequency current loosened Hoor ™ u 

lated and soon are the foreign aubstances carried off bv a belter cir 
culatlon of the bloody The fact that VIRAYO applications eliminate 
waste In such remarkable degree is of important value. The 
whtch ,s driven Into the tissue and received by the blood Inere .ses 

its purifying qualities and helps to dissolve the waste matter until 
it is sent out of the body. 1 

PARALYSIS 

F ,r muscu,ar para,ysis there 18 n « more effective and more sat¬ 
isfactory treatment known than the VIRAYO. We know that the cur¬ 
rent members of 

the body are con¬ 
trolled by the brain. 

If by gome injury 
or otherwise a pres¬ 
sure is exerted on 
the brain or on the 
spinal chord the 
nerves leading to 
certain parts are 
interfered with and 
as a result paraly- 
sis appears. Some¬ 
times complete loss 
of motion and feel- 
mg in a part of the 
body is resultant 
High frequency cur- 
" "ts are of greater 
benefit In such 
4i,Ms ’loin any oth- 
*“ r r; *m? <ly kn.,« n to 
seienoe. VIRAYO 
applications to the 
Paralyzed part bring a rich flow of blood through the vessels. The 
muscle* "hich have been idle and are wasting are stimulated and re- 
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built and vital force is driven into the deadened nerves. Dt SCf) 
fort, numbness disappear quickly under the action of the Violet r™' 
an d the paralyzed part is quickly restored to usefulness. 

INFANTILE PARALYSIS 

In infantile paralysis, a disease which leaves almost in everv 
case muscles feeble and weak, if not deformed, VIRAYO treatments 
have accomplished wonders. Not only does the motion of paralyzed 
parts return more freely after a few applications but also the mus¬ 
cles begin to grow. Conscientious use of the VIRAYO goes a long 
way to help restore the sometimes terribly deformed bodies of chil 
dren. 

GOITRE 

All forms of goitre respond successfully to VIRAYO treatments 
It is surprising to learn that wherever other means have proved use¬ 
less in the cure of goitre, Violet Rays have established a permanent 
result. A high frequency spray through a towel is applied. 

OBESITY 

ho,™* Cau , ses °! 0besity are sti11 somewhat obscure. It is known 
help the r that in aI1 cases of obesity our system fails to 

triCw^h y a"* 111 ° f f ° 0d t0 CirCUlate P~ P eny. Supplies of nu- 
out of the h I 1 ” 6r ordinary healthy conditions are used up or sent 
tells us that th' obes e people kept in store. Medical science 

not undergoing Fh Umenous elements of food in cases of obesity are 
not oxidized. burnlng P rocess in our body; they are 

tion. VIRAYO t er efore is to be looked upon as faulty nutri- 

fect nutrition I»v tMU nt '^ ar< ‘ mos t effective in establishing a per- 

»nd blood vessel 11 *‘ 4t * ,,s;: e ' er >’ fibre in the tissue, every nerve 
tion for building m "i Ur *' e tbe ( bfferent organs to use the nntri- 
diet by refraining fro* ***’. nerves and bones. Of course a healthy 
sUp ation must be n .® Xcesses in over-eating is essential. Con- 
treatments over the wh i UD( ^ er a H cirmustances by VIRAYO 
Possi ble. General t * clomen * stimulating all muscles as much 

c, he,p They ,hTs e k ;„ reatmems ° ver the "' b ° ie b ° dy are 3 

* great deal of «- a o, 0 in Us activity of secretion. We can 

at ln the body in all matter by Perspiration. The great excess 
Clv ., treatments U CS ° f obesit y must actually be burnt up- 

° Up blood supply . are ,he saf est and quickest means to in- 

• and when this is done' " rta ' n area as for instance the abdo- 

" e Can be sure that through increased 
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activity «>f the different organs a letter distribution of nutriment and 
reduction of the unhealthy state have to follow as a natural 
sequence. 

INSOMNIA, THE INABILITY TO SLEEP 

Insomnia or sleeplessness can have very many causes. What¬ 
ever they may be they can efficiently be removed by YIRAYO treat¬ 
ments. Refreshing sleep is an absolute necessity for normal health. 
All the sleep producing drugs in the world cannot accomplish what 
a few minutes of VIRAYO applications to the back of the head and 
neck and the forehead will do. Ozone treatments also assist nature 
in a great measure to restore normal capacity to rest and to sleep. 
Narcotic drugs should never be taken as long as nature offers us a 
harmless remedy in the form of the Violet Ray, because all drugs 
create habits and prove dangerous in the long run. They cannot 
help but leave some depression on their victims. High frequency 
currents taken as a sedative in cases of sleeplessness act on the en¬ 
tire nervous system. They give a restful feeling because they are 
constitutional in their effect. A very prominent physician says: 
I have cured so many aggravated and severe cases of insomnia with 
high frequency current that I am inclined to believe there should be 
no failures. 

GOUT 

Many stout persons suffer from gout. It usually results from 
excessive living. The eating of rich food and drinking of much wine 
and liquors promote gout. Uric acid deposits at certain joints. It 
is quite a painful disease. The affected joint sometimes swells, 
looks red and is extremely sensitive. Proper diet is the best cure and 
preventive for Gout. VIRAYO applications to the affected part re¬ 
lieve gouty pain instantly and allow a free movement of the joint. 
At first a weak current will have to be used on account of the sensi¬ 
tiveness of the swollen part, later on as soon as the pain ceases, a 
heavier spray can be applied. The Violet Ray high frequency cur¬ 
rent certainly can accomplish wonders in a comparatively short time. 
The pain disappears quickly, an easy movement of the joint is pos¬ 
sible and if general treatments are given to the spine, stomach, kid¬ 
neys and liver, in addition to the local treatment, a quick general im¬ 
provement in health is the result. 

HEADACHES 

Headaches are probably the most common form of ills. They 
indicate some derangement in our system and very seldom are caused 
by trouble in the head itself. Any disorder, as for instance, consti- 
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pation. indigestion, accumulation of poison, kidney trouble 
ntaines, eye-strains ''ill cause a headache. Also excesses of 
kinds, overwork, worry, etc. ny 

Headaches can occur at different parts of the head as shown 
the accompanying illustration. While the pain in the head can 
ilv be relieved in most cases, it is also necessary to treat the um|. r 
lying cause for it. 

The disturbance causing it is mostly known to the sufferer or 
can easily be found. VIRAYO applications to the area where the 
headache really is 
felt will relieve the 
ache in a short time. 

While this action 
relieves it should 
not be considered as 
a cure. It is neces¬ 
sary to find and 
treat the actual 
trouble itself. Of¬ 
ten it is only rest 
which our over¬ 
worked brain needs. 

A good night’s 
sleep will remedy 
trouble. If, 
however, indiges¬ 
tion, liver and kid¬ 
ney inactivity, con¬ 
stipation are the 
real sources of 
headaches then this 
cause must be re¬ 
moved by proper 

' I K A Y O treat¬ 
ment. 

The VIRAYO will 
relieve the pain in 
he head as well as 
the cause of it with- 
out the additional 
“ e ed of medicines. 

ea dache medicines 
present only other 
Poisons which add- 

a J.l thoae alrea dy 

our 
more 




WHERE HEADACHES OCCUR- 
Headaches at A or B are congestive or 
frontal. At A they may come from errors in 
refraction; frontal sinus disease or nasal dis¬ 
ease. Stomach diseases also frequently cau 
Pain at A. Constipation A-U. Decay of fronx 
teeth A-B. Anemia; endometritis; hi add 
disease, c. Middle ear disease: throat dis¬ 
ease; eye disease; decayed teeth. D-E. " on 
disease; spinal irritation; nervousness. £• 
Ovarian reflex pains usually at C and i 
Neurasthenic headaches involve the bacK oi 
the neck. 

According to X. M. Eherhart. 

M. D.. Ph. r>.. I». C. U 
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harm than good. When the system is weakened, the blood circula¬ 
tion impaired and poisons are not excreted in the proper way. Violet 
Rays are the best remedy. 

VIRAYO treatments quickly control all headaches by strength¬ 
ening the whole system, stimulating the blood circulation and re¬ 
moving the poisonous waste products. Violet Rays assist nature in 
a wonderful way and help it in its work to remove the waste from 
our body. 


4 


HAY FEVER 

Hay-fever, though not a dangerous disease, is an extremely an¬ 
noying ailment. It is an affection of the mucous lining of the nos¬ 
trils and throat. It is supposed to be caused by the pollen of certain 
plants which irritate the sensitive lining of the organ of respiration 
of certain people. The surprising fact is that when hav-fever at¬ 
tacked you once, it usually will call on you every year at pretty near 
the same time. Sneezing, excretion from the nose and throat, tears 
rolling from your eyes are the very inconvenient symptoms of this 
ailment. 

The public believed for a long time that Hay-fever was incur¬ 
able. Such is not the ease. The fact is that people who suffer from 

hay-fever are habitually sus¬ 
ceptible to this disease. 
Their system is weakened. 
If they would strengthen 
themselves they could ward 
the coming attack off. 

Of course all hay-fever 
sufferers may feel good and 
strong otherwise and not 
realize their state, still their 
organs offer a prepared field 
it a Stiff Xeck. for the infection upon which 

it can propagate. Their system is somewhat below the natural 
healthy state. Also a dilatation and congestion of the capillary ves¬ 
sels in the mucous tissue and the nasal chambers causes them to be 
very susceptible to irritation by breathing. 

Both conditions can be helped and remedied through the bene¬ 
ficial action of the Violet Kay high frequency current. Direct appli¬ 
cations to the nose internally are bringing definite results. External 
treatments of the nose, temples, and forehead assist also in the 
treatment. Tonic spinal application to tone up the nervous system 
do a lot of good, and should not be omitted. Ozone treatments with 
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the W. t\ To. Ozone (frnerator are a valuable adjunct to 
treatments and they should he resorted to long before the f * T * r 
hav-fever attack approaches. The wonderful properties '’ tpectR ' 1 
strengthen the entire organism and especially the organs of ""** Wl11 
tion to such an extent that the dreaded hay-fever wlii° / e * p,ra ' 
chance to develop to a remarkable degree. 


no 


OZONE TREATMENTS 

They are accomplished and made possible by the use 
W. O. Co. Ozone (ienerator, This is a glass Instrument as shown?* 
the illustration. It can be attached to the VIRAYO It is " 

the direct medication of all nasal, throat and bronchial Iff eel™ 
This ozone generator converts the oxygen in the air into ozon! 
Ozone is a modification of oxygen (concentrated oxygen) which h. 
increased chemical actiivlty; it is a colorless gas having a peculiar 
odor. It is produced whenever elec¬ 
trical discharges pass through air. 

Ozone exists in country districts 
more than in towns, while in crowd¬ 
ed thoroughfares it ceases to he re¬ 
cognizable. Ozone is a very intense 
oxidizer (Germicide). It attacks or¬ 
ganic substances such as germs, bac- 
ena. The oxidizing effect of ozone 

stan/ ea lty a burning efre «- for sub¬ 
stances burn be¬ 
muse oxygen 
combines with 
*>nie of their ele¬ 
ments. Ozone is 
active in such a 
" a > that no heat 

accompanies 

Nation; the 
ozone pa rtic ie H 
combine with the 
'”Kanic substance 

whe " finely 
vi< ied. no f . 

or heat « 

nea t is there- 

re Produced, 
bacteria ( a 

n Kan ' c substance's art! little organisms composed of 

Process. ‘ Ozone acts on these organisms by a burning 

::x 
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As ozone is more chemically active than oxygen it has a greater 
effect in oxygenating the blood in the lungs. This produces an exhil¬ 
arating effect on the human system. It is largely the presence of 
ozone in country air that makes that air so exhilarating. The oxy¬ 
gen of the air supports animal life; oxygen is absorbed by the blood 
as it passes through the lungs and carried to all parts of the body 
where it oxidizes or burns up the tissues, removing impurities. 

Our blood vessels contain a certain proportion of oxygen or 
ozone in order to maintain a healthy state of the body. Ozone is de¬ 
cidedly the most important element in tissue building. Without it 
can no phenomena of metabolism take place. The function of breath¬ 
ing is the most intensely vital and important of all bodily functions. 
It constitutes the sole means for the entire system's oxygen supply. 
Upon it depends the performance of all bodily functions. Ozone in¬ 
halations are therefore of universal benefit. 

They are exceptionally curative in catarrhs of the respiratory 
organs. for tuhercnlosis in the incipient stage, in toxic and bacterial 
diseases, in neurasthenia and all nervous disorders, blood poisons, 
influenza, whooping cough, hay-fever, all acute diseases due to mic¬ 
ro-organisms. lohar and bronchial pneumonia. 

In the city of Chicago was a test made with ozone treatments in 
three hundred and sixty-five cases of tuberculosis. All stages of this 
disease were included and everyone showed tubercle bacilli. Two 
hundred and four of these cases were pronounced recovered by ozone 
treatments, but not until every symptom of the disease had disap¬ 
peared. The vitality of consumptives is always below normal. It is 
just this class of sufferers that need out-door life. Most of them can¬ 
not afford it. The Ozone Generator brings nature's fresh air right to 
their home. 

CATARRHAL CONDITIONS 

There are a great number of catarrhs. They are all inflamma¬ 
tions of the mucous membrane. The mucous membrane is the moist 
skin which lines all organs that open to the outside of the body. The 
nostrils, mouth, passages to the lungs, stomach, intestines, urinary 
passages, all have mucous membrane. Usually we understand under 
catarrhal conditions the inflammation of the nasal and throat pas¬ 
sages. This inflammation can become chronic and is not an uncom¬ 
mon disease. Colds and catarrhs go hand in hand. 

1IRAYO treatment.** improve catarrhal conditions. In fact thej 
cure them entirely if properly used. Cases of long standing and 
called chronic have given away under such treatments. Ozone in¬ 
halations are here more indicated than anywhere else. They assist 
in the healing of the inflamed mucous membrane. 
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nose AND THROAT AFFLICTIONS 

Colds, acute nasal catarrhs, inflammations of the 
rhitis. Asthmatic conditions yield readily to VIRAVO Bpr '»- 

Grip. Influenza are treated with success. ' ppIi catio n8 

The tonsils cause us often much trouble because 0 f 

tion. Tonsilitis as this condition is usually called is lnf,arn m a - 

in childhood. It responds to external applications ^ fre flnent 

soreness of the throat begins to appear the VIRAYO en ^ver a 

• * v snouid be used 

VIOLET RAYS AN AID TO BEAUTY 

Natural beauty depends on health. The Violet Rav 3 in r 
treatments assist by their tonic properties the general’ health Ta 
tend to keep u P a rosy and refreshed complexion. The daily aid of thl 
vitalizing energy of VIRAYO treatments not only restores a L 
ont expression to attractiveness, but also replaces paleness b v ” 
healthy bloom... Facial treatments with the VIRAYO will give vour 

me rtllo^R l00k °H Pleasantness which is 80 essential in our 
Jnr m et ns Ra ^ e P ;°t UCe | bet,er results beauty then 

Pleasing wav the e' mulate in their characteristic mild and 

^use a celllr C1I ; Culatlo ° "ear the surface of your skin. They 

ing effect. Thev^n ^ UP ° n ^ tiSSUe ' They have a ® entle heat * 
and skin erumhn ,,° se sma11 bacteria which often cause eczema 

current reaches the hi a ^ ^ th3t the Violet Ra - V hi & h frequency 
antees great bene^r °° aDd the lymph ve ssels under the skin guar- 
dying surface tissue ! S nutrilion that is mostly needed by the 
blood circulation m ^ Beaer skin nutrition accelerated by better 
improve the ne " life to your skin. Violet Ravs actually 

texture of ,i ssue vitalizing skin nutrition. ' 

Facial treat m 

removal of blemishes " ith tbe ' IRAA’O will be found ideal for the 
* io ° s ar e caused bv f blaol< heads. pimples, etc. For these afflic- 
ace * " Proper circulation of the blood near the 

All u 

^ t0r etion of a natural 1 ” 310 * 08 * 818 USe novva( lays Violet Rays for the 
er a t lhout l be Vir a Vo y ?“ thful complexion. They cannot afTord to 
_ Crow ’s feet and ^ hrines back the natural color. It oblit- 

Uon mouth and^unlT Whi ® h mar the face ’ LineS ab ° Ut 

dard . * °* ing Up Q » en in cheeks indicate a lack of nutri- 

ealth with the vir- i° rgan Keep your body up to the staD ~ 
a 12 ing food of the VIRAYO and all marks 

4 0 


sur- 
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or worry, ago and raid¬ 
ing beauty will quickly 
disappear. F a c I » 1 
treatments are pleas¬ 
ant. They force a rich 
s f r e a in of hi o o <1 
through the tissue and 
encourage nature to do 
its proper work. \\ e 
may eat plenty and 
good and still some¬ 
times look haggard 
and flabby. The rea¬ 
son for that is that the 
nutriment of the food 
is not used to build up 
the tissue in our face, 
neck, arms or bust. 



The Most Scientific Scalp Treatment for Fall¬ 
ing Hair, Dandruff, Gray Hair, Ktc. 


The tiny blood-vessels and nerves neglect their duties. You 
can easily stimulate them and make them take up their work again 
by a few VIRAYO applications. It is surprising to see how rosy 
your cheeks will look after a few minutes of VIRAYO treatment. 
And this is a natural, healthy color caused by your own good red 
blood. The VIRAYO is the only and best means to bring new life 
to tissues: it electrifies every cell, restores it to a healthy state and 
rejuvenates your appearance in all. A treatment once a day will 
prove sufficient to give you the natural charm which make all 
healthy looking people attractive. 

FACIAL BLEMISHES 

Dr. L. Ducan Buckley, the well known skin specialist, reports 
in American Medicine: 

During the past year I have healed private patients by means 
°i high frequency methods, using only local electrodes and it has 
proved a very valuable treatment in many instances. 

WARTS 

I have found it very serviceable in the removal ot warts, which 
aie often very troublesome, especially when on the scalp. Hie wart 
diies down, falls off. and the process ends without a scar. 
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PORTWINK MARKS DISAPPEAR 

The same physician speaks of a case in which Miss V o 
old. had a brilliant purple portwine mark on the side of tt* >ears 
near the ear. Various treatments for years had not diminish ^ 
area. The application of the High Frequency spray has been^ ^ 
gratifying. The new tissue, replacing the old one, shows ^ m ° St 
pink which gradually whitens. ‘ pale 

If this form of electricity would accomplish only the satisfae 
tory removal of these disfigurements, which render so manv i,Vp 0 ' 
happy, it is a boon worth having. 
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the circulatory 


SYSTEM 

A constant stream of blood 
is kept flowing to all parts 
and organs of the body. It 
carries the nutriment to 
them for their re-building 
and removes the waste-mat¬ 
ter. Through our entire life 
the procedure of wearing out 


and building up takes place 
continuously and if we see 
(hat our circulation is per¬ 
fect and takes proper care of 
building and removing, we 
have the best possible protec¬ 
tion against disease and sick¬ 
ness. 

An imperfect, sluggish or 
clogged circulatory system 
is certain to show ill effects 
in the general health of any 
human being; it makes the 
blood impure, causes a weak¬ 
ening of the heart and Is 
apt to affect and put mostly 
any organ or part of the 
body into an impaired state. 

VIRATO treatments are 
the surest means to stimu¬ 
late and accelerate circula¬ 
tion. t)f all the modern 
mean* they arr the most 
efficient in thl* respect. At 
the same time they aid the 
blood Itself by osonizatlon. 
purify It and remove any de¬ 
posits or impediments They 
promote quick action in the 
re-building of broken-down 
tissue and removal of waste. 


See the TREATMENT- 
BOOK for details on this 
subject. 
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PHYSICAL STRENGTH 

Good health and physical strength go together. Where j. 
one you will find the other. In the VIRAYO we have the best mV** 
to obtain health and assist our physical strength. Women"find^h* 
best friend in the VIRAYO. They can really accomplish with i/ ! 
home for what they otherwise pay high prices at commercial estab' 
lishments. But men should just as much see that their personar•- 
and looks be pleasant. It helps in every way. Let Violet p • 
lighten your darkened face. A bright, clean and fresh looking coun¬ 
tenance wins confidence and success. Look clean-cut. it count* much 
toward efficiency. Efficiency is the great thing in life. You must 
keep fit by assisting nature and increasing your vitalitv Vitality i- 
your working capital. VIRAYO massages will cultivate vour health* 
increase your vigor, help those forces of nature which produce 
energr. bram power, capability of thought, grasp of intellect Don't' 
thutk you are too busy for VIRAYO treatment. You waste more 
me bj working with a dull brain in a weak physical condition than 
is ,h. h VIRAV0 “»»»“«»“ in the early morning. It 

£. LIT h man " h0 "'“ S ° U '' ^inient body and brain 

to this elect. determination. Let the VIRAYO help y 


you 


PYORRHEA 

Bay. Special^dent n , Py0rrhea ’ is effectively treated by the Violei 
KAYO Applicator a ‘ ppllcators are made for this purpose. VI- 
tion to the affected**^ gerraic »dal; at the same time promote nutri- 
applications prove f gUais ‘ Vzone treatments in addition to regular 
this disease is reco^ni qi tU *' should be used as soon as 

The kldneys KIDNEY TR OUBLES 

are organs of excretion 1 " i .' ei ' V * ni P° r tant task in our body. They 
ln flamniation due to he' t! e * r ,unc tion is somehow impaired by 
a ' e consequences arc ' <0 ^ ° r to congestion or other causes 
VIIIAYO an i! res ultant. 

by St .'. aluab le way the ret ** in( * icate d in our instructions, aid in a 
therr e ', r stiniu, ation to Ur ° l ° a norma l state. Thev bring relief 
*“!?**■ t0 the ne ^s and bloo.l supply tA the kidneys 

. * 'olet Rays (. 

Droves c n #r the Urine Quicklv r 1Ul influenc ®- The very fact that al- 
K°bodv U /u CientI > their in,Dort aPPear6 after a few applications alone 
0 suffers from kiri an< ° in fighting this class of sickness. 

" ey disorders can reallv afford to be 
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!h T V,U * V ° " w "*’" tuminn 

h»v«» long been given up im useless, y 


drug*, 


INI )I( JKSTIQN, I )VSPEPSIA 



\Vh,n the -loniMh an,I Intestines full to digest food properly we 
„„(Tvr palnn ami uneasiness which «... known to nearly everirboTv 
The cause* or Indigestion am many. Worry, excitement „„ rV ou* 
®vero*tlng ami eating or drinking or food stuffs which 
<h, not agree with us. haste all lend to Indigestion. Induction 
weakens our body In a remarkable degree. 

Our health la quickly undermined when the digestive organs 
rail to do the proper work. Violet Raya arc uaed with truly won¬ 
derful aucceaa In treating Indigestion and dyspepsia. When applied 

“onto time utter eating dl* 
rect on the stomach they 
atari and Increaae circula¬ 
tion and (III ua with a com- 
fortnble warmth. They re¬ 
lieve ua or that disagreeable 
proHHure or heavlneaa. Ap- 
pllcatlone to tin- spine es- 
peclally the aectlon controll- 
I ok the nervea or the atom- 
ach and the IntoatincH are 
very effective. We tlnd here 
aa In moat other allinenta 
immediate teller from the 
Violet Raya. Heartburn, 
KWtrltia and the feeling of 
gil* pressure roHpond to the 
treatment without fall. The 
""•st stubborn cases show quick improvement after a few doses of 
"lolet Ray. 


Stomach Treatment Through 
(•hiss-plate. 


ABOUT THE LIVER 

I he liver belong* to the digestive organs. It uIho plays a role 
a the procedure of excretion. If for some reason or another it la 
• own out of balance It upsets our general feeling in a remarkable 
jem-e. Troubles In the function or the liver. In cases where it does 
s '•"ties poorly, are helped In an easy and sure way by the VTRAYO. 

If 80,116 serious disease, ns ror instance Inflammation, enlarge- 
""‘"t. gall stones, waxy liver or amyloid. Jaundice, atrophy, fatty de- 
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generation are recognized, treatments with the VlH.AV() 
ficient value to warrant their immediate employment. .° f 8uf ' 

tion book tells how. Hardening of the liver is rather conum" 81 ^* 
adays. This ailment is quickly relieved and also cured if ViV° W ' 
treatments are taken in time. { ' v *> 

It is probably not surprising for many people to learn th 
inactive or clogged liver will cause the “blues.” They should ** 
YIRAYO application. It’s most refreshing. Gloom and despond" 5 ' 3 
disappear, everything looks bright again, hope and . ency 

return. d enthus >asm 

LOCOMOTOR ATAXIA 

locomotor Ataxia has been looked upon so far as incurable Re¬ 
cent \iolet Ray treatments have shown great results. The successes 
obtained with the VIRAYO have been surprising to many physiciaTs 

at , k t n 18 advanced * "light not yield verv quick 

at bra. but some improvement is quite sure. Persistency and 

an ca° s n es C,ent,OUS ° f VIRAYO reward the suff erer in nearly 

The treatment for Locomotor Ataxia is not a difficult one. 

Pinal applications prove to be most effective. 

anaemia 

trouble, it weak* 0 '***"** t * ie > s likely to cause a lot of 

of sickness easily ^/I* 6 . body and makes us apt to catch any kind 
They tire easy v n ‘ w ,n *‘ P erson s look pale and have little energy. 
They are usually ". a PP e tite and lack muscular strength. 

Rays increase the *'° US and su ^ er tr oin headaches. The Violet 
regenerative force °* >Kenation of the blood. They assist also the 
ulation. Theoxy S ° r the Production of new blood cells by stim- 
increased. ij j g . ' ° < ari •' *ng powers of the red blood corpuscles is 
has been mentioned !^ ip * is ^ <d **y the process of ozonization which 
itde t Ray i s n ro hahi ,OI< ’ 1 ^is particular characteristic of the 

Ozone inhalatl y * m ° 8t ‘“Portent. 

People and shV ?,* ,,,e ozone generator are an aid to all 
h d therefore not be omitted. 

be Partial or e DEAFNESS 

tarrh'" 0 ° ffera a Splendid ®° met,me8 It is also of nervous origin. 
c <» n ditio,i s nearly ,. r hdnce for relief, in dearness due to ca¬ 
per cent of all cases treated with the 
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VIKAYO respond and are cured. A special applicator i« , 

tht . treatment of the ear. PPneator is made for 

ABOUT THE LUNGS—CONSUMPTION_ 

TUBERCULOSIS 

The lungs of our body are the organs of respiration, or breath¬ 
ing. Their chief duties are to purify our blood. They remove the 
carbon-dioxide from it and supply it instead with life-giving and 
tissue-building oxygen. Inasmuch as the process of breathing is 
of vital importance it is 
of value to learn that the 
VIKAYO will benefit by 
proper use the lungs in a 
remarkable manner. Con¬ 
gestion can be easily re¬ 
moved, pain relieved, in¬ 
flammation reduced. The 
whole system of respira¬ 
tion. that is the breathing 
apparatus, can be aided in 
its work. 

CONSUMPTION 

(I’htisis, Tuberculosis) 
of the lungs is curable if 
treated in its early stages. 

As well known this grave 
disease will attack espec- 
* a -l> underfed people, 
whose system is already 
weakened. The VIKAYO 
n °t on ly aids by promot- 
lng nutrition, but tones 
U P the whole nervous 
Astern, starts a better 
circulation and assists 
.. atu re >n excretion. The 
u »l«t Kays are truly a 
onderfui aid in tuber- 
r 3 is ; ^eir benefit is 

opnized by 90 per cent of the medical profession. I* used ‘ on 



A Backache yields to a few minutes' 
Application. 
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nation with Ozone treatments they ran be regarded as an 
method to fight the white plague successfully. ' n 

H. de LaCoux. Chemical Expert to the Council of the P r **fw 
of the Seine. Paris, says: “In the application of ozone for tu ^ tUre 
losis. it is an undeniable clinical fact that the number or baciir^ 
the sputum diminishes after the second or third treatment. evp n v 0 
fore the general condition of the patient is improved.*’ 

Dr. George Stoker. London, reports nine cases of tubercul 
treated within a year at the Stoker Oxygen Hospital, of which enT 
were discharged with the disease definitely arrested. ? 1 

Dr. J. T. Gibson says in Advanced Therapeutics: “In advano h 
cases with cavities and much expectoration. I think there is no mean® 
of so much use as inhalation of ozone. It empties the lungs o: ie 
tritus and pus. revivifying the blood, disinfecting the parts of the 
lungs reached, and after the first irritation of its use has passed oB 
there is nothing that gives the lungs the sense of rest and quiet as 
does this agent. I have seen the quantity of sputum lessened to a 
remarkable degree, and fever disappear, and all symptoms improve 
by the use of ozone inhalations.” 


Dr. Doumer. Paris, writes: "The curative action of High Fre¬ 
quency currents on pulmonary tuberculosis is one of the most re¬ 
cent demonstrations of these currents. We have arrived at the con- 
clusion that by their application the general conditions improved, 
aci i diminish, the anorexia and fever decrease, and the pul- 

ca~ ' ^ Th *° DS c * catr * ze> even to a complete cure in many early 

DroD --T- e obt -aii»ed are constant. Most of the therapeutical 

tion ar^d ° current s by their general methods of administra- 

e«tahiich U t- T ° 6 increase °f tissue resistance which thev help to 
establish. Nature does the rest.” 


Treatments should be 
accompany every VIRAYQ 


given according 
outfit. 


to our instructions which 


P1 . PI-EURISY 

* leurisy is callpri 

lines the inside f > e ,n ® am niation of the membrane which 
braQ e is medicalh- ! e chest - The Pleura as this sensitive mem- 
to a bag. j t p rot ^. r r oied, also forms a cover for our lungs similar 

Whenever the p/ * * un ^ s from friction against the rib muscles, 
with every breath w Ur<l beconies sore or inflamed we feel P a ’ n 
'^AYo treatment^ 6 l f ke ' We can reliev e this pain by proper 
* Plne Will show re '..,, Applica t«ons to the back on both sides of the 
n Cb appl *cations w*» h i ! " e ass * st nature in its vital energy b> 
rma l and healthy «tate ^ l ° accomplish the task of restoring the 
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* lle Spina] 
Nerve Centers 

1 liUfLri 

"ntains th ' e 0n ^ »r Spinal f„i Ur 

r,P*nal Cord 7- pln «' « ord T , n 
**•■" ■* 
sg&SF&S 

""‘Ural )‘^ Ka " h *« loot | tjl 

' hr rorrrn *r>|„-i ppl,c »‘i<'n to 

n «*-d to th.- A. 1 rr don I. r - 
■-» «o c.;l‘ 

J P-rform „ H j*"*»a,r 

found < *!n' d thi n viRAv^ ns can be 
«»"k Which Vols Vir W h Tr ”’—-* 

KAIO outfit. * Wlth ev 'ery \*x. 


Nerves to Arms. 

Nerves to Lungs. 

Nerves to Heart. 

t 

Nerves to Stomach. 

Nerves to Liver. 

Nerves to Kidneys. 
Nerves to Bladder. 

Nerves to Bowels. 

Nerves to Sexual Organs. 

Nerves to Legs. 

Nerves to Rectum. 
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BLADDER TROUBLES 

It is remarkable how quick bladder troubles can be rf q 
and cured by the VIIIAYO. Inflammation ceases under the influent 

of the Violet Ray. In cag '* 
where the continued demand of 
emptying the bladder annoys 
the sufferer permanently, the 
VIRAYO is of utmost service. 
The passing of urine at night, 
a trouble which is often found 
among children can be treated 
and helped. 


BACKACHE 

Sore muscles in the back are 
instantly relieved by the VIR¬ 
AYO. There can be a number 
of causes for backache, and it 
is always advisable to find out 
definitely where the trouble 
really lies. Weakness of the 
bladder or sexual organs, lum¬ 
bago, rheumatic pains in the 
muscles of the back, kidney 
trouble all contribute to back¬ 
ache. The VIRAYO will not 
only relieve the pains but en¬ 
able you to treat the cause suc¬ 
cessfully. 



' T '' u ' h 

Application through 
the Clothes. 


the 


>» .1^ UG addictions 

^ 0per Vir avo applies,H* 1111 * hal>its ’ use of morphine or opium. 

the spi ne and othcr° nS Countera ct these afflictions. Treatments 
Ucti °n book give the P ^. rtS of ttle body according to our > n ' 
to a normal state ° e,er re ^‘ e f and tend to restore their con¬ 


dition 
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PILES (HEMORpf-jQjj-)^ 

People who have suffered fcr years from 
find relief have been quickly helped and cured bv' ** a “ d C ° U,d not 
with the special applicator. ' rectal applications 

Hemorrhoids, or piles, are a form bIood 
usually caused by an enlargement of the They are 

Constipation, sitting on hard places for long stretch * rectum - 

fitting clothes which impair the blood circulation in*th t,me ’ tight 
tend to cause these rectal troubles. Sometimes the u abflomen - 
protrude and then show great sensitiveness Thev * einorrho »ds 
pain and discomfort. Some bleed, some itch, some TchT Ml* ° f 
be relieved and mostly Permanently cured by proper use 0( the r« 
,al applicator. Headaches and nervous irritability results ,Z 
this class of disease are cured at the same time. 


ECZEMA 

Cases of Eczema yield quickly to the Violet Ray. Eczema have 
always been treated with most favorable results. Some other skin 
troubles such as Psoriasis, Ringworm, Shingles, Herpes, Hives, 

Scabies. Mile-crust, Iteli, ( hilblaines, lied Noses are removed bv the 

VffiAYO. 


EYE DISEASES 

Diseases of the eyes, as Iritis, Redinitis, Atrophy of the Optic 
N’ene, ( onjunctivitis. Trachoma, Glaucoma, Incipient Catarract, 
Iaraljsj s of Ocular Muscles, Intra-ocular Hemorrhage have been 
successfully treated by the Violet Ray High Frequency current. 
Proper instructions are given in our treatment book. 


PROSTATIC TROUBLES 

, * ,<>s tatie troubles caused by inflammation of the prostate gland 

aD°r Va8t im P r °vement through the use of Violet Rays. A special 
P iratoi is made for the treatment of the prostate. 

• instructions regarding the treatment of this disease are 

h ' en ln 0ur treatment book. Chronic forms of prostatic diseases 
-I , e been cured successfully by means of the Virayo. The benefi- 
q fating effect, together with the influence of the High 1- re- 

ncy current itself give a wonderful relief within a short time. 

51 




(C) Jeff Behary 2019 


54 






V-Ray-O 


are very 


SCALP TREATMENTS 

Dandruff, falling hair, gray hair, baldness, itching scalp. 

■ C rv successfully helped by Violet Rays. There is no question 



that the VIRAYO represents the most scientific method of treating 

the scalp. Their benefi¬ 
cial value is beyond all 
doubt. 

They produce a normal 
and healthy scalp, revit¬ 
alize impoverished hair, 
restore its natural lustre 
and fullness. They bring 
n ~ew hair by causins 
additional nourishment 
to flow to the dormant 
papilla. 

In baldness the Violet 
liay proves to be of a 
very welcome and effect¬ 
ive assistance to restore 
the natural growth of 
hair. The results are 
very satisfactory. Con¬ 
scientious use of the 

have here as in „ . VIRAYO and patience 

Gray ' Ct e instances surprised many people. 

Most cases. We^ 6 0 re>tore< ^ to its original color and beauty in 
S«lP App, icati011s °r r L C,a, T t0 ° mUCh by sa - vin § that VIRAYO 
stimulate and ( n - reliable means at the present time to 

assist natural growth of hair. 

... . FATIGUE 

C3Q u *T 

ler or *'hich chars ter mu * cles as "'oil as our nerves. No mat- 
stiniulatlon cf the Violet it. * ~ "' e Ca ~ cvercorie it by the pleasant 

\it. nCe today which ** , ' ‘ bere ls J n fact no other agent known 

bod AY ° treatment. ° produce the same result as the proper 
latrl If fati 6’Ae i 3 . a , ,; an overcom e the worn-out feeling of the 
Ca used"h ! te rem °ved with rh^t actuniulatio a of waste matter, the 
short \- V OVer "'ork. rest Help ° f the VIRay O. If fatigue is 

glad a J, r L a ' trea tment befnr ^ leep are absolutely necessary, but a 
eiung j n lhe mornj ^ K retlnng insures sound sleep and a 
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LIST OF DISEASES 


*M> AILMENTS FOB WHICH VIRAYO 
RECOMMENDED BY 


( Red Nose). 

( Pimples). 
(Ray Fungus). 


P'tOM'NKNT MED ! CA I ,i MTHom?i4 RE 


(Nephritis: Brierht's 


Acne Rosacea 
\cne ^ ulgraris 
actinomycosis ( Ray Fungus). 
Adenitis. Cervical (Tuberculosis of 
Glands). 

Adhesions. 

Albuminuria 
Disease). 

Alcoholism. . 

Alopecia (Loss of Hair). 

Amenorrhea. 

Anemia and Chlorosis. 

Aneurism. 

Appendicitis. Catarrhal. 
Arteriosclerosis and High Blood 
Pressure. 

Articular Rheumatism. 

Ataxia (Locomotor Ataxia). 
Asthenopia. 

Asthma. 

Atonic Dilatation of the Stomach 
Atrophic Rhinitis (Ozena). 

Atrophy of the Optic Nerve. 
Baldness (Alopecia). 

Barber's Itch. 

Bladder Disease (Cystitis. 

Bladder. Papilloma of. 

Blepharitis. 

Blindness from Intra-Ocular 
Hemorrhage. 

Boils (Furunculosis). 

Brachial Neuritis (Neuritis). 

Brain Fag. 

Bronchial Asthma (Asthma). 
Bronchitis. 

Callouses. 

Cancer (Carcinoma). 

Canitis (Gray Hair). 

-arbuncle. 

Carcinoma. 

-atarrh of Rowels (Colitis and 
Enteritis). 

W5 0zena>° f X ° Se (Nasal Catarrh. 

-atarrh of Womb (Kndometritis. 
Lervieitis). 


< Seborrhea). 


Tuberculosis of 


Moth-Patches), 
and Chlorosis). 


Cellulitis. 

JBS, 

cervicitis. 

f'hn£? roid - 

ChUblains. 

Ch w "? a * Moles. 

Chore ? 8 ' Anemia 

Ci l catrieeV 1 ?7 s ' 

Cold EvVL S ^ ars) - 

Colitis X / t T rern,ties - 

Wucou« n P^? n , ma tion of colon. 

cr tl piom' tiS) 

c «rns !o°?, acily - 
, 'ory ?a Callouses). 

c ysti t j s 


Dandruff 
Deafness. 

D abetes. 

Diarrhea. 

Drug Addictions. 

Dupuytrens Contraction. 
Dvspeps.a. 

Earache. 

Ear Diseases. 

Rczema. 

Kndometritis. 

nfs r ea e «= d e) Pr ° State ( Prostati c 

Enteritis. 

Epididymitis. 

Epilepsy. 

Epithelioma. 

Erosions of the Cervix Cteri 
Exophthalmic Goitre (Goitre). 
Eve Diseases. 

Facial Blemishes. 

Favus. 

Fissure (Anal). 

Flabby Breasts. 

Frontal Sinusitis. 
Furunculosis. 

Gastritis. 

Genito-urinary Diseases. 
Glaucoma. 

Gleet. 

Goitre. 

Gonorrhea. 

Gout. 

Gray Hair. 

Grippe. 

Hair. Falling. 

Hay Fever. 

Headaches. 

Heart Disease. 

Hemorrhoids. 

Hyperesthetic 
Herpes Zoster 
Hysteria. 

Impetigo. 

Impotence. 

Incontinence of Urine 
Infantile Paralysis. 

Influenza (Grippe). 

I nsomnia • Sleeplessness ■ 
Intestinal Indigestion. 
Intra-ocular Hemorrhages. 
Iritis. 

K**loid. 

Laryngitis. 

Leucorrhea. 

Leukemia. 

Lichen Planus. 

L’chen rubra. 

LRhemia (Gout). 

Lumbago. 

Mastoiditis (Mastoid abcess). 
Menorrhagia (Metrorrhagia) 
gffiSSSn Contagiosum. 


Rhinitis 

(Shingles). 


Enuresis). 
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Muscular Rheumatism. 

Uvxedemn. 

Vasal Diseases. 

Nephritis (Albuminuria). 

Nervous Debility (Neurasthenia). 
Neuralgia. 

Neuritis. 

Obesity. 

Opacity of Cornea (Corneal 
Opacity). 


Orchitis. 

Otitis. 

Ozena. 

Paralysis. 

Paralysis Agitans. 

Paralysis of Sphincter Ani. 
Pelvic Abcess. 

Pelvic Adhesions. 

Pelvic Exudates. 

Periostitis. 

Pharyngitis. 

Phlebitis. 

Piles (Hemorrhoids). 
Pityriasis. 

Pleurisy. 

Pneumonia. 

Post-fracture Conditions. 
Post-operative Conditions. 
Proctitis. 


* *»v v iUIUt 

■ rostatic Diseases 
Pruritis (Itching) 

Pruritis ani. 

Pruritis vulvae 
Psoriasis. 

purpura fheumatica. 

Dise h a e s a e.) a,Ve0,a, is <*'«*■ 
Pyosalpinx. 

Prynaud’s Disease 
Rectal Diseases. 

Renal Diseases 


Retinitis. 

Rheumat ism. 

Rigg’s Disease. 
Ringworm (Tinea) 
Rodent Ulcer. 
Sciatica. 

Scars (Cicatrices). 
Seborrhea. 

Seminal Emissions. 
Sinusitis. 

Skin Diseases. 


Mire i meat (I 
Laryngitis). 
Sprains. 
Sterility. 


(laryngitis 


and 


St ti f sm) eCk (Torticollis > Rheuma- 

Stricture of the Urethra 
Sub-involution. 

Suppuration. 

Sycosis. 

Synovitis. 

Iabes Dorsalis (Locomotor Ataxia) 
l ie Doloreaux. x,a >- 

Tinnitus Aurium. 

Tonsillitis. 

Tonsillotomy. 

rorticollis. 

Trachoma. 

Tuberculosis of Glands, 
luberculosis of the Peritoneum. 

L leers (Chronic Ulcers). 
Tuberculosis (Pulmonary). 
Urethritis. 

Uric Acid Conditions. 

Lrticaria (Hives). 

Uterine Diseases. 

Vaginitis. 

Varcioeele. 

\ aricose Ulcers. 

\Varts. 

" riter's Cramp. 

" ry Neck. 


■ 


e tails ot these diseases and their tre 

* v tne treatment Book which 
accompanies every Virayo Outfit. 
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N^-Rcvy-O ' 

VIRAYO OUTFIT NO. 1 



FOR ALTERNATING OR DIRECT CURRENT. 

Includes the Virayo Applicator for surface treatment (No. 1). hand¬ 
some cloth-lined carrying case and treatment hook . . . .$25.00 

-o- 

VIRAYO OUTFIT NO. 2 



Foil alternating or direct CTRRKNT. 

In<lu,les th * Virayo Surface Applicator No. 1, Scalp Applicator No. 
* ,:i,, <lsome cloth-lined carrying case and treatment 

book ' . 


$ 27.00 
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■ V-RayO = 

VIRAYO OUTFIT NO. 3 


VIRAYO OUTFIT NO. 4 


In «-lu»ies tfus \ i, avo Su " , ,N< * <>K DI «E< T ( UHKKXT. 

^z vnrn x °* s<a, »* apph. 

8 V?\ Handle No 

loth-lined Cai . . . ’ ul >furation Applicatoi 

nfr case and treatment bool 

56 


I OH ALTERNATING OH DIRECT CURRENT, 
includes the Virayo, Surface Applicator No , < , , 

^:.^rrr >p x - ,# - 

7 ng c.ise and treatment book . . . S 2 S. 7 . 
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V>Ra.yO 


NO. 5 


FOR ALTERNATING OR 


DIRECT CURRENT. 



VIRAYO 


‘Hi SICIANS’ OUTFIT 


Includes the Virayo, Surface Applicator No. 1, Plain Vaginal Appli¬ 
cator No. IS, Plain Nasal Applicator No. 19, Figuration Ap¬ 
plicator No. 2:5, Plain Urethral Applicator No. 17, Metal Appli¬ 
cator No. 2S, handsome cloth-lined carrying case and treatment 
book . $29.75 


VIRAYO PHYSICIANS’ OUTFIT NO. 6 



POR ALTERNATING OR DIRECT CURRENT. 

* 

ls Outfit contains Insulated Orificial Applicators exclusively, 
•hese are more efficient in action and are preferably used in all 
in i Orifloial treatments. 

U<les ,he Virayo, Surfs 
insula" ' — 


*• 

rface Applicator No. 1, Metal Handle No. _X, 

* Prostatic Appli- 
andsome cloth- 
.$81.00 

s case ana treatment .. 

The Insulated Urethral Applicator can also be used lor ui- 
Urna l throat work and the Insulated Prostatic Applicator for 

'■‘Rinal treatments. 57 


•e \ irayo. Surface Applicator No. 1, Jieiai nan 
nsulated Urethral Appicator No. 88, Insulated Frost 
[ ator 84, Fulguration Applicator No. 2:5, hands 

XO T ' n, : <1 <arr .ving case and treatment book. 

lv: The Ii . ...i .... , . _ ...... ..on nlso be in 
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V-Ra.y-0 


V1RAYO BATTERY OUT EH N0.7 



Thin nut fit ran IJM *j in hfm*e* and in the country where no der- 
trit (owcr is availatile. it runs from its own battery. THE 

<>Si ‘' *KXT ami IMIKI'KMIKVT HATTBKY OI T- 

MT MADE TODAY. 


« ur.s I ie 'iol.-r-Kay Generator, Special Battery, handsome rloth- 
,arr> ' n * 4 Surface Applicator No. 1 and Treatment 

.*45-00 


VIR AYO APPLICATORS 
}U I REATMENT OF PYORRHEA 


v ‘». 41. 


r ^ntal applicator, straight 


bulb 


. $1.75 


S °' VZ - ^ntal 


Xo. 


applicator, hollow bulb, develop, ™„cb 


'*■ Hental 



•PPlIctor. ball .haped 


bulb - 


ozone. <1-' 5 


$1.7.* 


















VRcvy-O 


W. C. CO. OZONE GENERATOR 

The W. C. Co. Ozone Generator converts the 
into ozone. Ozone is a modification of oxvee ? ° Xygen in the air 
gen) which has increased chemical activity u ? C ° ncentrated oxy- 

ing a peculiar odor. It is produced when'ever^tr. 0 ^ ^ “ aV ‘ 
pass through air. Clncal discharges 

As ozone is more chemically active than oxveen it h 
effect in oxygenating the blood in the lunes t*- . & greater 

hilarating effect on the human system. It is larleU - 0 ^ 5 
of ozoue in country air that makes that air so /xh^tinTX 
ozrgeu of the a,r supports animal life; oxygen is absorbed b yThe 
blood as it passes through the lungs and carried to all parts of ,£f 
body where it oxidizes or burns up the tissues. removiTgCull' 

If r ro H ;C h C t° ° ne Generator ca " be easily attached to any 
W. C. Co. High frequency Generator. The Generator is pushed 

into the instrument handle, after filling 
the inhalant chamber one-fifth with in¬ 
halant solution, then the current is turned 
on. The left hand is then put around the 
ozone chamber while the other hand ac¬ 
tuates the pressure bulb at convenience. 
The nostrils are placed close over or tight 
against the nose-piece and the ozone is 
forced down through the nose into the 
lungs by pressing the bulb. The inhaling 
of the ozone should be deep and the air 
completely exhaled before taking another 
stroke. Inhalation may also be made 
through the mouth exchanging the nose- 
piece for the mouth piece. 

The inhalant solution con¬ 
tained in the upper chamber 
of the generator washes the 
ozone as it bubbles through 
it allowing particles of it to 
be carried along in the torm 
of vapor. This inhalant so¬ 
lution is a splendid com¬ 
bination of essential oils 

1 Hast rat ion Showing Details which have 3 VCry s< ? othiDg 

of Construction. effect upon the membranes. 

They assist healing. 
(Continued On Following Page.) 
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V-R^yO 


\v. c\ < (>. ozo.m: uknkhatok. 



,he V ' ,ray ° High Generate, Used 

erator an a noT® afFeCti ° nS ' ete“uWt^tetlTtte^n-' 

— bulb : . inha, “; 


o- 


N*o. 



bon ' ,RAYo Lubricant 

sticking 1 . 0161118 ’ allo ' v s easv^liH Uh orificial applicators and 
• 4 oz. bottle fI *ng of applicator and prevents 

. .. 
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I 


ViRavO 


LIST OF VIRAYO APPLICATORS 

All Violet Kay Vacuum Applicator, are made 
of soda-glass. This glass possesses great much- ° the beHt K**a(Ie 
chemical composition is of »uch nature that it \'i 8tren * th - Its 
so-called chemical rays. These rays, created withl^th* ab * 0rb the 
visible to the human eye. hut penetrate the «od' tUbe ' are in ’ 

most beneficial influence upon the living tissue" r,™* Uml exert a 
the end of the stem are a protection against dama * mCtaI CaD8 at 


The applicators are most easily attached 
pie insertion. 


10 the Vlrayo by si,,,. 


Th,.y can be cleaned with „„ap ami water „r sterilize,] 

The following llluetratlona «how a number nr those Viol. 

Applicators which are moat frequently uaed. 1 ,(ay 

The complete tv. f. to. Klee,rode catalog,... , B forwarded upon 
request free of charge. upon 

When ordering applicatora separately please allow tor p„„age 



**• *■ Standard surface applicator so 

•bis applicator goes with every outfit free of cliiirge. 


No. 2. 



No. :t 




s, uaii surface applicator, hollow shaped, generates ozone 
. [ * n cavity and fits nicely over certain parts as cheek-bones, 
-bin. etc. *0.75 


« 1 
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VRay-O 


LIST OF VIKAYO APPLICATORS 



No. 


I, Small condanner applicator, dollvara a fining currant. umm| 
whanavar «l«***p region* arc t»» be rate had m., (MI 




l.a>K» con da nnar applicator, dallvarn a very atrong currant, 
...l-M-i.n, w„„, ra ,n,M for , r „ atlnK rhoumatlam, lumbaito. 

Iu€. 

ILI.OO 



12.00 


* 1-30 
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V-Ray-O 


LIS I OF \ IRA'i O APPLICATORS 


/O 



Xo. 8. External throat applicator, also excellent for neck 



No. 10. Single eye applicator 


$0.75 



* °* *** double eye applicator ...-.$1.50 



SI .50 



) 


Plain vacuum applicator, good for many uses, as tor 
" dnce f °r treatment of the vocal chord, over the ovaries, 
n< lle for indirect applications . . 


63 


(C) Jeff Behary 2019 


66 






































' 





V 


°* In sulated 


ear appii cator 


81 





^etal handle. 




n the indirect treatment. .#1.00 
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list 


Vi-Reiy-O 

qP VIKAYO APPLICA I OHS 





u , . t .„ b ror application of hiBh frequency currents with 
'"■“'(.“c sensation, for spinal applications to cause relies action 
and to locate motor-points. 


. $1*5© 



No. 31. Insulated nasal electrode . $1.7.5 



No. 34. Insulated prostatic electrode .. .. $1.75 


1 




S# * **• In »ulated rectal electrode 
er ». \ . 


made in three different diamet- 

.. 



" ,tarhm “' 18 “«* -Pec, 
' vith «r w. cun i,i k „ 

,,C: n “ it is very ” ' !“r '•-Plpulatloi. o, ileii, 

*£££'—W into ,‘h Ch f ‘ ' n WelKht - ... 

^ i " »“l>°in f r, ha, ' d '“'-t-c Hand e eqU Th Cy "“ ,rUment - 
long in8u, ated by DUP . r he connecting o 

.. . BUre tublna, is throe (»*, 


«r> 


*<«*•« 
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ORDER BLANK 


I 

t 

i 



WESTERN COIL COMPANY 


Racine, Wis. 

I 

I 

I 

I 

I 

ir '^b Vv % ' — . 

Gentlemen: 

' i * 

Please send to .... 



.. 

bv Express, Parcel Post 


tbc Allowing articles 

—.-. 


\ .. % 


h,r lvl, ich I enclose £ 



Name 


Address 
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How To Use 

The 

VITAPULSER 









■ 
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I 


PLATE No. T 


PLATE No. 2 



HOW TO START IT 
This Is Also the Hand Treatment. 



ROLLER APPLICATION 


PLATE No. 3 


PLATE No. 4 



SPONGE APPLICATION 
Apply Wherever Needed 



DOUBLE OR CONCENTRATED 
APPLICATION 


PLATE No. 5 



GENERAL TREATMENT 


DOUBLE APPLICATION 
Lumbago, Etc. (See Direction*.' 



PLATE No. 6 


b 
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Foreword 


in their 


Simple and effective. This briefly describes the Vi 
and explains why so many physicians have adopted : t 
practice in preference to the cumbersome and expensive appara- 
tus generally provided for their use. A child can operate it- 
there is nothing to get out or order, and if taken care of it will 
last an average lifetime. ’ 


Do not attempt to judge the \ itapulser bv looking at it for 
within the sturdy irame of this simple, compact little device’is a 
power which has brought relief from suffering and has imparted 
new life and happiness to many homes and individuals through¬ 
out the world. s 


And the Yitapulser will do as much for you if you will but 
value it as its record warrants, and use it rightlv. 

There are some simple conditions where even when used 
careless'y, the Yitapulser will give satisfactory results, but it 
stands to reason that those conditions which areof long standing 
must be treated systematically and with intelligence. 


As it has taken some time for the discord to develop into the 
trouble stage, is it not natural that a reasonable length of time 
will be required to do away with the cause? 

When physicians use the Yitapulser on their patients, they 
do considerable thinking before and while making the applica¬ 
tions. I he difference is that when you treat yourself, as is now 
made possible with the Yitapulser, you must do some of the 
thinking and work, for which you would have to pay the physi¬ 
cian were you to take the same treatment from him. 


Therefore, should one merely run the Vitapulser over the 
body a time or two, without any thought as to what one wished 
to accomplish, the Yitapulser should not be blamed if the results 
should happen to be less than was desired. 


Do not gather from this that it is difficult to use the \ ita¬ 
pulser; on the contrary, it is very easy and simple, as you will 
find with a little practice. The point we wish to emphasize is, 
that there is hardly any limit to what may be accomplished with 
the \ itapulser if you will study the instrument and make profita¬ 
ble use of your own observations of the effects of the various 
applications. 




O. S. Pulser as 
avoid confusion 
has been finally 


—1 — 
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General Instructions 


In applying the Vitapulser to the body you will notice places 
here and there where the muscles pull and contract with much 
greater violence: and places where you will feel the most intense 
vibration. By prolonging the applications at such places vou 
will get the greatest amount of action and benefit from the Vita¬ 
pulser. 


For instance apply the Vitapulser to the upper part of the 
forearm near the elbow; to various parts over the abdomen or to 
the large muscle of the leg where it ends just beside the knee to 
the inside, and you will see an exhibition of the power of the 
V itapulser. Apply the Vitapulser just back of the knee—in the 
pit of the knee and you will feel a most intense vibration clear 
down into the foot; also apply at the nape of the neck just to one 
side or the other of the spine and at the edge of the hair and vou 
will feel the most intense vibration all over the top of the.head. 
(1 his is a part of the Headache application and while very active 
it is also very soothing). J 


There are a great many such places over the bodv but these 
are sufficient for the purpose of illustration. The point is this: 
lhe physician knows how to locate all these places—that is his 
business—but you will soon be able to do the same thing vour- 
se f if you will practice with the Vitapulser a little every* dav 
principles firmly fixed in your mind, then experi 
ment with the V itapulser. Try out all the different applications, 
the Direct Roller Application, the Sponge Application and the 
Double or Concentrated Application. Think wdiile vou are doing 
this and from your own observations of the effect o'f this kind of 
application here and that kind there, you will in a short time 
know so much about how' to use the Vitapulser, that vou will 
rarely need to refer to the directions. 


I 


Practice Is Essential 

The Importance of Practice Read This Carefully: By wav 

of emphasizing the importance of practice, it ma v be safelv said 
that daily thoughtful practice with the Vitapulser will almost do 
away with the need for anv special directions. 

Of course, it is essential to first carefully studv ALL the 
instructions on “How to Use the Vitapulser "'togetherWith the 
pictures illustrating the different applications; but. by practice 
and experiment, the user will not only become skillful in using 
the Vitapulser, but in addition, will learn many new and valua¬ 
ble uses for this remarkable device. 

__ 9 _ 
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Our responsibility to the public does not permit mentioning 
every condition which records show to have been benefited by the 
Vitapulser. It is no light matter to raise useless hope of relief 
from a condition which really requires the surgeon’s attention. 

At the same time, it would be nothing less than neglect not 
to make it known that the \ itapulser has given great relief in 
some ailments and new vigor in certain physical deficiencies 
which had long resisted medical treatment. 

Knowledge of the \ itapulser’s merit in these unusual and 
private matters came to the user through PRACTICE. 

Important Things to Remember 

How to Start the Vitapulser: Always start the Vitapulser 
in this manner: Take the instrument in the right hand and grasp 
the roller firmly in the left hand; then with the thumb of the 
right hand push the small knob to the right towards the numbers 
which indicate the various strengths. 

As the knob passes from one strength to another there will 
be a slight break in the current. The strength may not always 
register exactly opposite the number, but by moving the knob 
slightly one way or the other the contact within will register 
properly and the current for that strength will flow smoothly. 
See Plate No. 1. 

Warning: Never tamper with the instrument. If it should 
ever get out of order or fail to work as it should, write to the 
company about it. A new battery or a slight adjustment, with 
very few exceptions, is all that is needed. Local repair men 
rarely have the proper facilities and unless the trouble is the 
result of rough usage or someone tampering with the instrument, 
the company will do what is necessary free of charge. The first 
thing to do is to send for a new battery; usually this is all that is 
needed. 

Roller Applications 

In making applications to any part of the body it would be 
well to first thoroughly cleanse the skin, leaving it slightly moist. 
'Veu will notice small indentations in the roller: these are for the 
purpose of holding moisture. And wherever you apply the Roller 
either alone or in the Double application—as in the Electric Bath, 
for instance—either the skin should be moistened, or you should 
occasionally slightly dip the roller in water. As most skins are 

rather dry or oily, this moisture insures the most powerful 
action. 
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Make This Test 

Make This Test: A simple test will illustrate the idea. 
Turn on strength No. 2 and applv the roller to the left forearm. 
Now moisten the skin or slightly dip the roller in water and 
again roll the muscles of the forearm. \ ou will notice a verv 
marked difference m the way the muscles pull and contract. Thi ^ 
holds good in all body applications with roller. 





Sponge Applications 

At one end of the green cord is a ring clamp, at the other a 
small metal tip. Saturate the sponge applicator in water—thor¬ 
oughly. through and through—then insert the metal tip into the 
small hole in the metal part of the handle. Insert the tip firmlv 
ny giving it a hard twist to the right as you insert it and it will 
hold tight. Now snap the ring clamp at the other end of the cord 
onto the handle of the \ itapulser, and vou are readv to use the 
Sponge Applicator. 

Important: In using the Sponge. Applicator always hold 
one hand on the roller while applying the sponge with the other. 

The Roller is one point of contact and the Handle of the 
\ itapulser is the other. \\ hen you use the Sponge Applicator it 

ihe CO o n th e / te b ^ 6 a £ d m K the n 0rd and rin S clamp! therefore 

the other hand must hold the roller, and be sure to m-asp the 

roller firmly. Hold the Sponge Applicator by its handle Z the 

nngers will not come in contact with any of the metal part-; 

Double or Concentrated Applications 

The Sponge Applicator is connected to the Vitapulser the 
same as for the bponge application; the difference is that in the 
Double Application the Sponge and Roller are applied to the 
body at the same time. 

The proper way to make the ap p H cation be<t be 

explained by outlining the mam Indigestion treatment \dd1v 
the thoroughly moistened sponge over the spine at the middle of 
the back ; then, holding the \ itapulser ln the other hand massage 
and knead the flesh with the roller; rolling f rom the •sponge 
~/besides and over t he abd„m Tenure 

\ itapulser is concentrated be een the roller and sponge and 
will not be felt m the hands • t H In the Electric Bath the 
Double Application is used c >. Remember to slightly 

- 4— 
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f 


moisten the roller occasionally, and gr radually j ncreas th 
strength of the current during the application. The small knob 
at the top which controls the strength of current is placed so that 
it may be conveniently operated with the thumb. 

Extra Sponge Applicators: T t j s desirable to have separate 
Sponge Applicators for facial and body applications; also each 
member of a family will desire his or her own individual applica¬ 
tor Extra Sponge Applicators, already affixed to the metal di^c 
so that they may be readilv screwed to the handle, will be fur 
nished by the company, at 2o cents each or two for 45 cents post¬ 
paid. ~ ’ 1 

How to Clean the Sponge Applicator. The sponge used on 
these applicators is especially imported from Greece and is 
selected both for its soft, silklike texture and its unusual tough¬ 
ness. This particular kind of sponge mav be nicely cleaned with¬ 
out removing it from the metal disc. Simply wash with ordinary 
soap and water, rinse thoroughly in clear water, and after drying 
it will be found as good as new. & 

How to Insert New Batteries: Untwist the cap at the lower 
end of the Yitapulser and allow the old battery to drop out. 
Insert the new one and replace the cap. Sometimes the cap fits 
a little tightly—they are intended to—but grasp the Vitapulser 
firmly and twist and the cap will turn and come off. 

Take Care of the Battery: You can prolong the life of the 
attery m the Vitapulser, many times, by taking care of it. 
i^e\er strain the battery by using the Vitapulser continuously till 
te attery is run down. When you feel the current begin to 
uea -en very perceptibly, lay the Vitapulser away for a while so 
3 e atter >' have a chance to recover. If you find it nec¬ 
essary o use the \ itapulser steadily" for an hour or two, as some- 
unes appens with physicians and others who may treat several 

« vufu in MK '~ css * on > rest one batterv and continue the treatment 
with the other. 

j ^ cx I )ose the battery^ to undue heat or moisture. Kept 
' • ^ , v V th aver age conditions of temperature and usage, the 

. . a CI Y use d in the Vitapulser will frequently do good 

service for months. 
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The Principle of Using 

The Vitapulser 

All applications must be made in direct contact with the 

skin. 

Treatment with the Vitapulser may be divided into General 
and Local treatments. The Electric Bath and the Hand treat¬ 
ment are General treatments. The application where the Vita¬ 
pulser is held under the arm and the roller is held in the hand, or 
any application which affects the general circulation, might be 
called a general treatment. The Scalp treatment. Headache 
Neuralgia, Rheumatism, etc., are Local treatments. 

The general rule in using the Vitapulser is to make applica¬ 
tions at and around the pain or part which is deficient. This will 
relieve the congestion locally and will be sufficient in simple ail¬ 
ments. In more severe things, however, the circulation should 
also be stimulated in a general way so as to carrv out the waste 
products to the proper excretory organs. As an illustration, take 
a simple case of kacial Neuralgia. The application may be made 
either with the roller, moistened, or with the sponge application 
directly to and around the pain. This will relieve the pain in a 
few minutes. In a more severe case, the sponge or roller should 
then be moved down the side of the face beside the ear to the 
point of the jaw, and over the throat and shoulder. Also make 
applications around the base of the skull, from the nape of the 
neck around to and below the ear, over the throat and out over 
tne shoulder. In a very severe case, add to this the Hand treat¬ 
ment or, better still, take the spinal application or Electric Bath, 
clear up the circulation and get the entire system in good work¬ 
ing order. 

Ordinarily a simple local application at and around the pain 
will relieve the trouble; the need for the additional applications 
will depend on the severity of the trouble. Under Special Direc¬ 
tions this subject will be more fully brought out, but the above 
will give the idea or principle of using the Vitapulser. 

Length of Treatments—Strength of Current: There is no 
bxed rule. An average treatment is 15 or 20 minutes. Five min¬ 
utes application will ordinarily relieve neuralgia. It depends 
very much on the condition. 1 h e Electric Bath will require 20 
Jo 30 minutes. A safe general rule is not too much at one time, 
hut often, rather than long, irregular treatments. 
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As a rule start with Strength X 0 . j an d gr ra( j ua ijy j ncrease 
to No. 3. Some conditions will require the strongest current. It 
depends on the nature of the trouble ana very much on the indi¬ 
vidual. Some will find No. 2 all they require at the start, but 
later will greatly relish much greater strength. This is the prin¬ 
ciple of it, but the subject will be covered further in the Special 
Directions. 

Use of Roller, Sponge Applicator and Double Applications: 
There is no set rule as to which should be used. It will depend 
on what you are trying to accomplish. In facial treatments the 
sponge application is usually more agreeable; the roller being 
more powerful is generally more for use on the body. At the 
same time many will like to use the roller about the face in Neu¬ 
ralgia and Headache treatments. 

The Vitapulser is used in so many different ways by differ¬ 
ent people that it is thought best not to insist that there is only 
one right way. For instance, one would apply the Roller and 
another would apply the Sponger for the same thing, with equally 
satisfactory results. The Principle of using the Vitapulser 
together with the Special Directions, will be the correct guide. 


Special Directions 

In reading the Special Directions which follow, you will notice that 
in each instance, the idea is to make a Local application to the pain 
or part which is deficient; and to follow this with a General application, 
with the purpose of clearing the circulation; just as brought out in the 
Principle of using the Vitapulser. This process is repeated until bodily 
harmony is restored. 

HEADACHE—Thoroughly moisten skin at base of skull; that is, at the 
center of the neck at the edge of the hair. Rotate roller there with 
Strength No. 2. Locate the right spot and you will feel intense vibra¬ 
tion all over the head. Then pass roller around the neck to the 
point of jaw, down over shoulder. In severe Sick Headache, add to 
this the Stomach application. If a very bad case also give Electric 
Bath. 

Headache may also be treated by Sponge application. See Plate No. 
10 and follow above directions Some will prefer to use the Sponge 
application. 

NELRALGIA—Facial—The Sponge application is preferable. See 
Plates Nos. 9 and 10. One hand on roller, apply sponge directly over 
pain for a few minutes, then piss slowly down side of face beside 
ear, over throat and shoulder Strength No. 1 and increase to No. 2 
or more as desired. If a verv se vere case follow out the Principle 
or as indicated in Headache ’ 
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SO Mi I HR( >A I Tonsilitis, Bronchitis — Strength No. 2. Rotate Roller 
over sides of neck, base of Car fo im of shoulder and from back 
of neck to point of shoulders. Strength No. 3 or 4: hold handle of 
\ itapulser under alternate arms, roller in hand; see Plate No. 5. five 
minutes. Then, thoroughly massage throat with Roller or Sponge 
application. Repeat the entire process after a while, and if necessary 
supplement with the Electric Bath * 

PLEl!RIS\—Strength No. 2; increase later. Massage spine, both sides 
from hack of nock to base of spine. Hold Vitapulser under arm-’ 
Plate No. 5 Also massage breast. Practice deep breathing through: 
out application. Have assistant apply sponge between shoulders and 

rde“?rms L™b"as. OU Grad a ^! icatio " ) with pross ' ,re - >>ack 

ti - on ~ a ° east - Gradually increase current during applica- 

AT ^ ET i. ( r S— ftrains, Sore Muscles, Lameness, etc.— from over ever- 
cise The sturdy construction of the Vitapulser will indicate that it 
is intended for business And in the treatment of sore muscles use 
it vigorously. Moisten skin or roller, use Strength Xo. 2 and increase 
to 4 or more. Massage and knead the flesh with the roller Use 
pressure even though tt may hurt a little at the time: and as you 
roli and press gradually increase the current by pt.shin-r the littl^ 
knob with the thumb. The poisons from excess exercise must he 
worked from the t.ssues and when deep seated, vigorou^ treatment 
til be necessary. Besides the local treatment, it would be well to 
follow with an occasional Electric Bath. " e 1 to 

LUMBAGO—Muscular congestion. Treat as nlinvo t r ^ ■ , 

fhe S congest^n. a< Strengt ^ m Roll t0 workU 

application is best. The individual may treat hfmseffNo 

calon'more efTmively*' AppfrspongeV 3 " ^ the d .? ub ' e appli - 
Lumbar muscle towards hips. It may hurt a little"''but^n/h * °'? r 
use pressure with the roller, and this is a very effect ?™*S 
muscular treatments. Increase current during application Moisten 

“SfS ,o 

arm a "d apply the sponge over and around the i. fl 1 he a g 
may also use this: Hold the instrument near H,e oo a .“"a 7 

thumb so as to touch the roller. This will concent?,. ‘"d fatend the 
in the hand. concentrate all vibration 

Sciatica: Use roller, moistened, and knead pnt.Va. i- i , ,, 

increasing current: Place roller back of b ee m ’ gradually 
and the entire limb will vibrate. S’pE m ^ ai J C 7 
Hold Roller in hand and press Sponge App]i C i t0r • ^ ~)° S h °, and 4 ' 
of the buttock over Sciatic nerve; use fu s ^ ’? the - fl K f hy ?f rt 
use Double application over entire li mb . st g r ®"*th jf possible. Also 

sponge at various places, then knead the limK^ ^°‘ ^ aCC 
entire area. Moisten skin; increase current tk UP r° Wl \ 

applications. Supplement with the Electric ar ? ? L ° Ca 

week. Apply sponge to end of spi„ e (see c ha * 1™* VZ 

then roll and knead the limb along the Sriat' 01 ^P 1116 ’ R age 
Roller into the flesh as in muscular treatment nerve ' PrCSS the 
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COt T—Massac sole of foot, ankle and « • . , _, , 

with moistened skin. Also make Spom> • annlint* ' e w«th roller 
Then apply under knee. Sec Plates Mos 3 4 * j n * 1 i° vc . r fo ? 1 ' 
large arterv which leads to the foot and vihrat#* -*i -ocate 1 1c 
renl as comfortable. ° d v,bratc u w,th as mu <* cur- 

STOMACH— Indigestion — Strength X 0 9 increasing a , 

Sponge Applicator directly over stomach five minute' a ’• ^P P j 
to stomach! See Plate No. 7 for th?1d« on lvth- S b - lood 
the stomach. Then massage and knead with rolW ,S a° 

A -^l USe - K°”w a?P H C r t t°o n f SCe P,ate Xo - 6 ‘ Applv Sponged 
middle ot back (sec chart of spine. P age 12 ). then ^assa^e around 

sides and over stomach and entire abdomen. Knead the flesh liehtlv 
and increase current during application. “ S • 

KIDNEYS—Bladder—Use strength No. 2, increasing later. Apply 
sponge as shown in Plate 1 No 7. Move sponge slowly across entire 
region oi Kidneys for about 10 minutes; then massage entire lower 
part of back and down sides clear across the hips. Also Double appli¬ 
cation as shown in Plate No. S. Or treat yourself as shown in Plate 
No. 6 . 

L iy E R —Use as indicated for Kidneys, only in region of Liver, which is 
the right side, just above the Kidney. This is for the purpose of 
stimulating the Liver. 

CONSTIPATION Follow about the same applications as indicated for 
Indigestion; giving particular attention, of course, to the region of 
the bowels: the lower abdomen. Use pressure with the roller and 
strong current. 

The Rectal Electrode, a special attachment to be used with the Vita- 
pulser is particularly valuable in cases of constipation. 

The use of the Rectal Electrode is in the nature of a Double applica¬ 
tion. It is connected by inserting the metal tip at one end of the 
cord into a tiny hole at the upper end of the electrode and the clamp 
at the other end of the cord is then snapped onto the Vitapulser. The 
Rectal Electrode is then inserted into the rectum about the length 
of its metal part: use Strength No. 1 or 2 and massage and knead 
the lower abdomen, and around the sides with the moistened roller; 
being sure to use pressure over the bowels. 

PILES—Saturate the Sponge Applicator in diluted witch hazel and 
apply to the inflammation. Follow with massage of limb and hips 

WFiVvrcc ’ r^ S ° ° Ver tbe re si°n of end of spine. 

W r.AKN ESS—-Follow the general plan of the stomach and bowel appli¬ 
cations. Lse the Roller and Double applications around the sides 
and groins. Make applications with Sponge Applicator so as to 
draw blood to the parts. Also hold Vitapulser in crotch, roller in 
hand as suggested in Plate No. 5. 

I he Rectal Electrode in the treatment of Prostatic trouble and 
Impotency is indispensable. It permits of a very direct application. 
Physicians depend on it, and it is so convenient to use, that those 
needing the treatment should include one with the Vitapulser equip- 

P A pTn'roTO a “? rds T eff ectual self treatment at home. 

* KA Give Local treatment with Roller, Sponge and Double 

ow with the Electric Bath. 

&A ,. Head Noises—Certain forms of deafness may be quickly 

relieved with the Vitapulser. It is not harmful in any case. Apply 
-ponge around the ear and over it. Also press the Sponge or the 
roller m the hollow below the ear at the point of the jaw. Press 
inward and upward. Also use Double application. Sponge under 
one ear; roller pressed in under the other; especially if deafness 
attects both ears. Also massage around base of skull from nape of 
neck and down over throat and shoulders. 


? 
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TOOTH AC HE Often relieved quickly with the Vitapulser Two 
tiny blood vessels—one carrying the blood in, the other taking it 
out—enter each tooth Apply the roIler> or better, the Sponge with 
Strength No. 2 to 4 directly to the ache for several minutes then 
massage over throat and chest. ’ inen 

EYES— Frequently weak eyes result from a generally weakened nhvsi 
cal condition. Besides gentle local application around th.» eves with 
the Sponge Applicator, take several Electric Baths each week. 

STRAINS Bruises As shown by the discoloration, many tinv hlnnd 
vessels have been broken allowing the blood to leak into the tiwnTe 
If very painful apply Sponge gentlv. with mild strength; follow with 
Roller around the pain and Double application with the idea of rW 
ing the congestion. car ~ 

NERVOUSN ESS—Insomnia, Fatigue—Take Hand Treatment W 
Plate No. 1. Use Strength Nos. 2 to 3. Sit comfortably - n a rocker 
or better still he down while taking this treatment. Take it eentk- 
for ten or fifteen minutes. Have some member of the lamilv Jll 
you the Electric Bath Lie comfortably face down and rest while 
they gently impart the Vital Impulse and roll away the bodily discord 

ELECTRIC BATH—-The Principle of using the Vitapulser and the 
directions which have already been given, fairly well explain how 
to give the Electric Bath. This treatment is a great favorite with 
physicians who are equipped to give it, as it makes the patient feei 
good all over. It requires some time to give it thoroughlv and 
is rather expensive so that few people—too few—know how very 
beneficial it is Now, with the Vitapulser. anyone may take the 
treatment, with the conveniences and privacy of the home and at 
practically no cost. 

By referring to the chart of the spine on Page 12, it will be seen that 

srinT T" ff 3n - aH ^ artS 61 thG b ° dy are connected wfth the 
"j- . affecting this center, every part of the body is stimu- 

tmolicakon inV j?9^ a . tec ^ The treatment is by means of the Double 
th? a H v IS desired to simulate any particular part, apply 

and n al™; PP ^ at p r ,f° the P r °P er P^ce on the spine, then knead 

o the S i R ° Cr \" d around that P art > and back 

current , H re P eating ‘ Rem ember to start with gentle 

the skL d gradual, - v increase as the treatment progresses. Moisten 
one to l ° < ' casi 1 ona11 / moisten the roller, while kneading. The 

not to nt ? a ie u f /n C W,th the entire ba ck bared, so as 

The I S.V U , , rea ching the troubled area, 

anolvint "l akmg the application then follows the chart of the spine, 
and knfJ hC s P° n g e ,according to what it is desired to stimulate, 
and kneading with the roller as explained. See Plate No 8 If 

?rowh al m eSUltS r deSirCd ’ S" at th f Center 0 f Neck and while 
slowiy moving the Sponge Applicator down along the spine to the 

2te t &rSf%?&. Ratter “ *" PartS ° f the h g od'?r anTo'vI? 

This briefly outlines the Electric Bath. With a little study and 
pract.ee anyone will soon become skillful in giving this ueatment, 
and some wonderful results may be secured & 

COMPLEXION—Pimples, Eruptions, Etc —The Local aoDlications for 
Improvement of the skin are quite simple tt* c PP Ar>nlicator 
with Strength No. 1 or 2: See Plate^o 9 * The out^ skin 
constantly scaling off and renewing: How ' c l„ V ™ back de¬ 
pends on the health of the under or pernianenl skin This under 
skin is a mass of tiny blood vessels and miKt V k i»nt in normal 
healthy working order or the outer skin will suffer 
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Besides the local treatment, the „ ( ., , . 

rr.-i.;,.— *i, , o'-neral condition of the body is 
verv important as affecting the health y * 

skin. Keep the digestion and other bodily functions in goo^work 
mg order and the complexion ,f taken care of is certain to be healthy 
and clean. 3 

Cleanliness is essential. Use plenty of pure soap and water, with 
a good wash rag frequently. Keep the outer skin clean and the 
pores open. Cosmetics." 1 ure ones, and in reason. Yes: but, be 
careful. Remember that enduring beauty come from the inside— 

from the blood. 


HAIR AND SCALP—The use of the Scalp Brush is in principle just 
like using the Sponge Applicator. You hold the Roller firmly with 
the fingers of one hand and brush the scalp—the scalp, mind you 
not the hair only—with the brush. 

In the metal button on the back of the scalp brush is a small hole. 
Insert the tip at one end of the cord into this hole. Press it in 
firmly and twist the tip to the right, hard, so that it will engage 
and hold tight. Connect the clamp onto the Vitapulser, and you are 
ready for the Scalp treatment. See picture on back cover of booklet, 
but remember to keep the bristles in actual contact with the scalp 
itself, as you brush the head slowly from front to back with Strength 
No. 1 or 2. Sec Plate No. 12. 


A clean scalp is essential to its health. Use pure soap and water, 
with a little scrubbing brush. Scrub the scalp—gently but thoroughly. 
A thorough rinsing is important; and then is a good time to use 
the scalp brush—while the scalp is clean and moist—but use it every 
evening for about ten minutes. 


SPECIAL NOTE: The method of connecting the Scalp Brush has 
been changed since the illustration on the back cover and on plate No. 
12 was made. To connect the Scalp Brush, insert the pin, which is at 
the end of the cord, into the hole in the back of the brush. This pin is 
inserted into the hole in the metal part of the Sponge Electrode, but a 
slight twist will remove it so that the Scalp Brush may be readily 
connected. 


Price List of Extra Parts 

(POSTPAID) 

Batteries .35c each; J for 

Sponge Applicator.«? A*rc each; 2 for 4K w 

Handle .each, 25c 

Cords, with Tip and Ring Clamp.each, 75c 

Sponge Electrode, complete.each, $T25 

Scalp Brush.each, ■■ teO 

New Box for Vitapulser.each, 75c 
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Study the Spinal Chart 

Every orgran and every part of the body is connected with the spine 
This is a very important fact in connection with many of the Vitapulser 
treatments, as explained in the Electric Bath directions. 

Read the Electric Bath directions carefully. 
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Health W ithout Drugs 

The Vitapulser—Nature’s Method—Should 
Be in Every Home. 

In the Vitapulser are combined in one compact, convenient, 
ever-ready-to-use device, the three most powerful of Nature’s 
remedial agexits—\ ibration, Massage and Electricity. To the 
credit of these three great natural powers, is due more benefits 
to suffering humanity than to all the drugs the world has ever 
produced. 

In every community will be found many people who have 
experienced or can testify to the great benefits received from 
some one of the three great Nature forces, so that it is only to be 
expected that when the powers of all three are combined and con¬ 
centrated in one device, the results are certain to be nothing 
short of wonderful, and “wonderful” is the expression used by 
almost every user of the V itapulser. 

Life is blood in circulation. 

Disease is faulty circulation. 

Death—lack of circulation. 

Summed up in a very few words, we have here practically 
all that has been written in many learned medical books. So if 
at any time you hesitate or doubt that the \ itapulser will help 
you, recall the great fundamental truth of life, which is summed 
up in the above three lines, and remember that the effect of the 
Vitapulser is not on the mind, but on the flesh and blood. Its 
effects are the positive result of the combination of Nature’s three 
most powerful forces for health. And so surely as you are flesh 
and blood the Vitapulser will do for you what it has done for 
hundreds and thousands of others all over the world. 

Read over the General Directions in the foregoing part of 
the book. Study illustrations showing how the different applica¬ 
tions should be made. Fix the ‘ Principle of Using the \ ita¬ 
pulser” in your mind bv PRACTICE, and you will soon be 
arxious to add your testimonial to the many others on this pow¬ 
erful and effective health device. 

— 13 — 
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Judge By the Testimony 


Stomach and Kidneys. 

"I feel that it is only fair for lne 
to write you what a great benefit I 
have had from your machine. p or 
over five months had been suffering 
from Stomach and Kidney troubles. 

• After using your device for about 
thirtv days, find that I can eat al¬ 
most' anything, and the dull pain i n 
the kidneys has entirely left, j 
think you should call it the Little 
Wonder. I know of a great many 
friends who would be glad to get 
such a device and will show mine to 
!b“m. I take great nleasue in send¬ 
ing you this unsolicited testimonial ” 
J1RS. A. A. CLOUD. 

Artist. New York and Paris. 

Deafness and Rheumatism. 

“Your machine relieved my wife 
from deafness of 20 years’ standing 
.Also it is good for Headache and 
Rheumatism. If I could see you I 
could tell you more in a short time 
than I could write in an hour. I 
have waited until I was sure of the 
results as I could not afford to make 
any assertion or recommendation to 
my friends that I could not stand 
behind.” 

W. N. GALLOWAY - . 

Edinburg, Ill. 

Certainly a Great Thing. 

1 - have received great benefit from 
Uie V itapulser, and have noticed a 
great change, especially in the con- 
nl. 0 w&» I ? y stomach. My sister finds 
treatment great for nervous¬ 
ness. and the scalp treatment is fine.” 

_ W. H. MILLER. 

London, Ont., Canada. 

NOTE -writing to any of these 

that you send a stamped 


A Wonderful Experience. Rheuma¬ 
tism Gone. Can Now Walk 
20 Miles. 

,‘T c ,an tfutirfiflly say that your 
v itapulser is a wonder. When it 
came I did not feel as though I would 
live another 24 hours, I was so crin- 
pled up with Rheumatism, which had 

thL C t Ct f d le ^ ‘.V n,? and heart, so 
that I could only draw my breath in 

gasps, and expected to pass out at 
any moment Today, after using the 
Vitapulser only one week, am so well 
can walk 20 miles without any trouble 
You will not get my Vitapulser back' 
and several ot my friends to whom 
I have shown it will send for onT 
each, as I have shown them what -i 
wonder the little Vitapulser is." 1 
OLE SKATTEBO. 
Slocum, B. C., Canada. 

Constipation. Also Hearing 
Improved. 

- „ The Y itapulser has done wonders 
°: TO n l e . ln a great many ways ] 

for mv K en on ? dose of medicine 

for m> bowels in a long time, and be¬ 
fore using the Vitapulser I had been 
for o* 1 " ™ cathartics for the bowels 
t « > ^ ars ’ s P’ ne feels better 

proved^- nd my hearing als ° much im- 

MRS. HARTLEY', Gardner, Ill. 

Wouid Not Part With It. 

Have used the Vitapulser for over 

ha f entireI y relieved 

m\ Gout and has been useful in so 

out""Vt '? yS that 1 would "ot do with? 
out It for any consideration.” 

E. &. DICKSON. New York City. 

common courtesy demands 
’ self-addressed envelope for reply. 


f^Tati'5l.d B VI,ap» , i?e , r SSrTVmany thank, 
bodily pains of any kind certainPy know It Ana > Wh ° are sick| y °r suffer 
they know when they are relieved The Vitan^.?** * s Just as certain that 
according to the .ImplV dlrecttoS. tapU ' Ser will not fail you if used 

once D ° ex P ec t results too quickly. Your trouble hi h nnt a t ,, 


vea from grateful Vitam.itter ..sers will be olarti., J -A\ ? s the y hav e been r 


ceived re Proauctions of the actual letters Ju'st'a^’Vhew K ,,,c ' size 

—- ar=t«.u! ...dlylaa £%„, h l V p : 

the vitapulser complete with Sponge Electrode 

packed In ■ .. _... an Scalp Brush Attachments. 

handsome Leatherette.Case «„ charges prepaid< t<> address on 

— if Cash i8s r„rreX?rt b heXr. Draft ' - — ^oney 

Commonwealth Electric and Manufacturing Company 
721 Olive St. St. Louis, Mo., U. S. A. 

FRANK jr#*RYZBY 

3568 Salmon St. PhlU<, elph|jl p>k 


J 

/ 


(C) Jeff Behary 2019 


16 























I 

i 



PLATE No. 7 



SPONGE APPLICATION 
Backache Indigestion, Etc. 


PLATE No. 8 



ELECTRIC BATH 

Kidneys. Liver, Nervousness. Insomnia. Etc. 


PLATE No. 9 



SPONGE APPLICATION 
Neuralgia, Complexion, Etc. 


PLATE No. 10 


HEADACHE. NEURALGIA. SCALP 
Using Sponge Applicator 



PLATE No. 11 



HOLLER APPLICATION 
Rheumatism, Gout, Etc. 


FLATE No. 12 



SCALP TREATMENT 
See Directions. Page 11 
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PREFACE 

1 

For twenty years our aim lias been to produce the best electrotherapcutic 
apparatus. anti tile best only. Electrical anti uieelumical perfection has been our 
.deal While we do not claim to make the most, we do claim to make the best, 
ami this catalog gives our reasons. 

* The legitimate cost to the purchaser of any equipment is governed by the 

cot of selling, together with the cost of manufacture, ami to reduce this (o the 
lowest possible point consistent with quality, we have not only equipped ourselves 

»' 

with every facility for manufacturing on the most economical basis, but have 
made no provision in our prices for discounts, commissions or graft with winch 
to influence those who stand ready, regardless of the truth to recommend that 
which yields them largest protit. 

■ Wh. invite intelligent comparison between Wagner apparatus and others. 

< if.r standard is higher than that of our competitors. Evident*^- of dim i- found 
■ ■i the outward tini-li of our products, and actual te-t for the purposes intended 

t forms proof. 

The aettial requirements ■>:’ first cln.s apparatus are becoming >o nniver- 
sa’lv known th.al eheajier lines, made for eompetitiou in price ntdv. eamioi he sold 
except to those susceptible to ntosl extravagant claims such as are made by those 
who do business along the same lines that a quack employs with the laity. 

^ It is the success of our apparatus in actual practice that has built up our 

business, therefore, it is to our interest, aside from hone-ty of purpose, to 
furnish the 1h*si and most practical equipment to meet our customers* require¬ 
ments. also to assist the users in every way possible to obtain tlu very best results 
a- which the apparatus is intended. To this cud we most earnestly solicit the 
correspondence of those who are already equipped, as well as prospective pur¬ 
chasers. 

K. V. Waonkr Company. Cuicaoo. 
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INTRODUCTION 

When the discovery of the X ra\ was math- known to the world. earlv 
in i». the >tatic machine was very imperfectly developed. a glass plate machine 
.laving as many as eight revolving plates heme; considered a very large. powerful 
apparatus. J his proved iuetiicieiil for good \-rav work, and earlv investigators 
naturally turned to the application eh an induction coil with interrupter which 
thus became hum popular at that time. 

It soon became apparent, however, that the -ale of coil equipment lor 
X-ray alone was hunted to very few. and that a static machine capable ui doing 
ipjod X-ray work would be the ideal equipment fur the general practitioner, as 
it could he used for a great many clectrothcrapeutic requirements beside- On 
this account most manufacturers turned their attention •<> the static machine, and 
assumed that it wa> only a question of making them large enough to produce 
large volume in order to he practical for \-ray work. 

Class plate machines with n> plates were reonnmendet! and sold in large 
numbers, but after a time users of the 16-ptate niachiiic eouqilaiued tliat ’hey 
were not getting results, and in the face of all tin >e complaints it became imjios- 
sible to sell more >n these machine ; consequently. machines with as ir.anv as 
g.j [dates were made and recommended. Hut the complaints from their users 
have become more numerous titan ever, because tin larger the machine the more 
skill and time i- required to Keep it in working order. 

In answer to these complaints, the manufacturers of glass plate machines, 
and so-called authorities controlled by them, are now ncommending a still larger 
machine’, and it i.- hard to guess what limit will be reached, tor so long a> they 
continue to increase the si/e of their machines in respect to the volume generating 
capacity, instead of tile voltage or tension generating capacity. in>t so long will 
their apparatus continue to he a disappointment when it conies to doing practical 
X-ray and elect rotberaper.tic work 

The Mica Plate lligh Tension Mectric (ienerator wa- developed with ;t 
special view of obtaining cMivmch high tension, high voltage, as well a- large 
volume, and wa- at lir-t -old with a larger mimher of plates, hut with experience 
in actual practice, the mimher of [dates wa- decreased until now . Mr the past eight 
wars, the Mica Plate machine, with onlv two revolving Mica plates. ha> beet 
the .standard par excellence for the universal requirements of general practice. It 
generates a higher voltage or ten-ion of current in proportion to the volume than 
any similar form of apparritu-. and i- -<> simple in constriction that it is puTerth 
reliable, even in the hand- of inexperienced operators. 

On account of it- simplicity in construction it r. quires k<s attention to 
keep in order than the large cumbersome glass, plate machines or coil apparatus, 
and lias a decided advantage on account oi it' wide range "i -is< mlness. 

Coil manufacturers have claimed that there wa- nothing m electrotherapy, 
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and that it wa-* even am thical in n»r a -talk .•uaeiiiiiv in one'-. practice. they con¬ 
tended dial it a doctor nil.' I" liv vlliical Ik- should ;hii in a col! which cnld Ik* used 
tot X-ray "ii v. I ue 11-c "t l;H' \ ray. itnwcivr. educated *n mam in electr* >-ph\- 
ll, at civet n■therapy became mmv and mmv successful in tin- hands of tin- pru- 
ami the Mica 1 Into liigb I elision hleeinc t *i tu-rainr gained in popularity 
i.11 h* 1 )\ that <*«»iI mamiluclurer- were imved into tin- elect rot hvrapi’iuic field. 
[ iu v nun manufacture high irequeuc) aj>]>araUts. ami claim that with the 
step up tr.in-toni’cr coil nr resnitalnr. thin du all the wurk worth doing witli a 
i .ii.ti.‘tino. and have become »troiig ndviicatcs "I electrotherapy. I’m linto is 
r''" vil| K l* ,at ’lx high iii<)ii«.ncy coil apparatus covers a very limitod ticlil of use- 
it:.);o.". as compared t*> an efficient static machine. The effleitve front ri>o- 
n.it'its doo> not give the same eiti'Ct a- the static breeze or sprav, and the me- 
chanical etieci>. as ohtained from the wave current or from It it'll freijucticv iuditr- 
li..:t electrode-. when properly excited, i> entirely lost; thus tin. medical profession 
is rapidly turn ini; it- allontion to .-ttr New Model Mica Plate High Tendon l-ilcc- 
t'tc (ionerat..r. and \vi are happy t" >ay that ilte doinand tor ihis apparatus is 
flinch greater than at am previous time in the history of tin- business. 


General Utility of Electrical Apparatus 

L tn l mu Until nt.il principles <>f the \ - ariotis it-os to which high tension 
electrical apparatus may he pm will he the lust guide i<> aid in making proper 
si..citiou. \ specialist who is catering to the profession and doing difficult radio¬ 
graphy. as gall stones, renal calculi, hip joint disease, and -noli subjects as would 
c.i ver pay the general practitioner to spend Ihc time and experimentation to 
hi'coute proficient :n. should have special apparatus. >nch as a very large generator, 
-pecial tube stand. etc. lint apparatus especially adapted to such work is „ 0 t 
adapted to the i\<|tiireme-ni> of general practice. 

IN" MAKlXti X-KA’t i’it. IT KHS. the length of exposure* required to 
produce the de-ired chemical change in the plate is in direct proportion tn the 
Vi ''.nun* of current pasdng through the lithe, other thing- being equal: thus it 
nidi he readily understood that machines of unusually large generating capacity 
havi the advantage of making X-ray pictures with yen short exposure. This 
is really the only advantage of apparatus giving great volume. Hiere is as much 
danger oi X-ray burn with a short eX]H>sure a- with a long exposure that will 
produce a given picture, and the ad vantage of short exposure work is () f com¬ 
paratively small consequence. All the evils of inverse currem. as produced bv 
foil apparatus, are entirely absent in the work of die Mica lMate High Tensiolj 
l'.ieetric Cener.it* ir. and the large generator excels for short exposure, t See 
I’ages 17 and 18. ) 
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X-lv.\A H X (.)KOSC( d’R \\ i iKK elm.-* :i<a leipiiiv large volume. A 
pvriectly constant <iiu* direction current to produce ;i steads lluoi'nscnice and suf¬ 
ficient voltage or tension to i\ <■ tin.- required penetration an- tin - most imjutrlam 
lactors. The high voltage constant current of tlu* Mica I’latc 1 licit Tension I-’.lcC- 
1 vie ticucnttor tins ito equal f*>r lUiopwcnpii work. (See Page 62 .) 

IX X-IvV) THERAPY an extremely 1 licit v oh age has every adv.mince, 
hecause the higher the tension or voltage of current passing through the ttihe the 
greater the percentage of high penetrating ray* in proportion to low, and the 
more the effect upon the deeper settled lisstu in proportion to tlu- surface tissue. 
Coitiparativly hue volume current permits of longer exposure and thus more 
accurate regulation of the dosage. On accouti; of these fact« a 4-plate Xcw 
Model Iliglt Tension Electric (iemratur cannot he excelled for X-ray therapeutic 
requirements. fScc Page 54 .) 

TX 11 lid 1 IREOl J-AXA \\ t )RK there are three cause* of effect 
on the tissue. With the vacuum induction electrodes tlu-re i- a radio active energy 
from the rarefied air <>r ga* 111 the lithe. sittiHar to that from the X-ru\ tithe, lift 
as there i* no metis this cited is purely superficial. as confined to shin diseases. 

The principal effect on tin. ti-sin- is due to the extremely high tension 
inductive eftcri 011 the oxygen in the b]>*»d and the tissue, which rentiers it nascent 
and more active in the Colt thus; ion of wa-le product, tints the ltigiter tile voltage 
or tension ot current used the hetler. ['he high speed Mica I’late (iencrator 
excels every other form of apparatus in tin- respect. 

Tltetv i' 'till another effect mi the tissue which is obtained by coitiuviing 
to the prime conductors of the high speed inaeliiik iii'iead of using high ire 
queticy attacluneiils. >uch as resonators, hypersiatics. or step-tip transformers. 
Hy connecting direct to the prime conductor the wavelike impulse* of current are 
hacked up by the entire resistance of the surface of the Mira Hates and i< more 
penetrating s>. as to reach the deeper tissue, induce muscular contraction and 
stimulate circulatory drainage. 

The stimulation «>i circulatory drainage, a* obtained from the Mica Plate 
High Tension I'.ieetrie < iencraior. i* the most important factor ia die relief of all 
local mlkuucd or congested conditions and is entirely lost i t) connection with coil 
apparatus. (See Pages to 

IX Till*. ST \TU‘ ISUKKZK ( >K SHEW TKI-ATMI XTS the patient 
is placed upon an insulated platform so the current cannot pas* from or to 
the patient except through die air. It i> the electrolytic effect of the current on 
rlie air. rendering the oxygen nascent and more active in its com I ination with the 
blood and the tis'Ue that gives the principal benefit The nxy "eit i:t tlu air i' 
broken up and rendered nascent by the mode of notion imparted to it hv the 
current, much on the same principle as a drop >.f oil in a glass of water i< broken 
up by being stirred rapidly; the more rapid or the higher the mode of motion the 
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moiv finely i- ii broken rip. consequently it may he readily understood that the 
, 1 voltage. high tension effects of the Mica I’laic Generator. which generates 

4 to 5 times the voltage o’ a glass plate inaeliine. i- far more efficient for all 
siatic breeze or spray treatment'. The increased oxidation of the blood and tissue 
from these treat it ••'tits can he proven by the effect on metaholism, thus changing 
the arinalvsis. In the ’tvatmen*. of nephritis benefit i- noticed from the beginning; 
anemic conditions show an increase in the red hlood corpuscles count from the 
beginning. in consumptives (lie increased oxidaiiort relievo the patient of tox¬ 
emia; relief is given in all ease- <>f neurasthenia eattsed by an autointoxication. 
.'Mtoii effects as these prove conclusively that there is move to the sialic breeze and 
.-pray treat mete- titan mere suggestion, as advocated l>v some of the users of glass 
plat, static machines, 't he ciileiive from resonators being an alternating current 
does not have the 'time electrolytic effect'on the air. nor produce the oxidation of 
the hlouil and the tissue a> ohtained trout tile high tension ell eels of the high speed 
•Mica 1 ’late machine. ■ See Pages ^[ to ty.) 

W.WK AM) tXDlVKI) Cl KKlvXTS are used principally for their 
mechanical effects mi the tissue, having a decided advantage over all forms of 
faradic or sinusoidal currents. Faradie or sinusoidal currents must be conducted 
through the tissue and the more ilnid. less dense tissue oi low resistance gets the 
primip.d effect, whereas with static wave and. induced currents tissue is charged 
and discharged at high frequency, thus as much effect is obtained on the hard. 
ir.-»ri dense tissue, as upon tin softer tissue. The covering of a nerve may be 
stimulated as much as the nerve substance itself: the wave current is known to be 
the very best treatment for locomotor ataxia and other forms K ,i nerve malnutri¬ 
tion. 1 See Page .' 

I lte frequency of the wave and induced currents is in direct proportion to 
the speed of the machine, consequently higher frequency effects are obtained from 
the high speed Mica Plate Machine than any other similar form of apparatus. 

For the universal requirements of the general praettooncr, there is no form 
o; apparatus that can cover as wide a range of usefulness as the Wagner Xew r 
Model High Tension Plectra: Generator. and its simplicity, both in operation and 
I construction. i- <neh that the mo-t inexperienced operators are enabled to do intel¬ 

ligent and satisfactory work front the start. 

Tlte W agner Mica Plate X-ray and electr<"therapeutic outfit is made to do 
She work simply ami without confusion. It yon are not now proficient in the 
work, we ran help yon in become su, and there need he no fear nf nut being able 
to properly operate the machine through lack of knowledge on the subject. 
Fiir-lv. ntiore. our terms tire -itch, that a wry small initial outlay will install the 
out tit in your office, when its benefit to your practice will soon enable it to pay 
for itself. 
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Wagner Mica-Plate Static Machines. 

In the Wagner Mica Plate Static Machines we have superseded revolving 
glass plates, as commonly used, with our indestructible Mica Plates, which arc 
made from scales of Mica pressed together under hydraulic pressure with melted 
.-diellae, and are as lough as sheet metal. 

Glass plates are often cracked by changes in temperature and will break if 
run at high speed; in fact, running a glass plate machine with disc as large as 2<S 
inches in diameter. 500 revolutions per minute is the limit of safety. Our Mica 
Plate Machine may be run at a speed upwards of 2000 revolutions per minute, if 
necessary, and the Mica Plates have often been tested at the enormous speed of 
over 3600 revolutions per minute, so that a speed of 2000 revolutions allows a 
large factor of safety. 

The high speed at which these Mica Plates may be revolved makes them 
desirable for the following reasons: 

The volume of current generated by any Static Machine is in direct pro¬ 
portion to the speed at which the plates are revolved, other things being equal; 
therefore, high speed makes it possible to generate as much current with two re¬ 
volving Mica Plates as can be developed by ten glass plates. 

High speed not only increases the volume of current generated, but de¬ 
velops a much higher voltage or tension current, which is better adapted to 
nearly every requirement, doing better work throughout the wide range of use¬ 
fulness for which a Static Machine may he used. 

There is no form of apparatus, no matter how large or how expensive, 
that can duplicate the current generated by our Mica riatc machine, nor can 
surpass it when properly operated for X-ray iluorosopic examinations, for all 
X-ray therapeutical requirements and for high frequency rvork. The high ten¬ 
sion of the current generated at high speed is peculiarly adapted to high fre¬ 
quency work; this is manifest from the more powerful inductive influences by 
which muscular contractions may 1>e induced, which is impossible with step up 
transformers, resonators and other coil apparatus. 

Current generated at a high speed is best adapted to the static breeze or 
spray because of the more sedative effect and the more perfect oxygenation of 
the blood and the tissue. From onr Mica Plate Static Machine all forms of in¬ 
duced currents may be obtained; in fact every form of current required for ther¬ 
apeutical purposes, except those for which galvanism is employed. 

Being able to generate so much current with only two revolving Mica 
Plates, as compared to a large number of glass plates, greatly simplifies the con¬ 
struction of the machine, making it more reliable in every respect, especially in 
regard to the effects of hot. damp weather. The reason that dampness and dirt 
a fleet any Static Machine is because they will accumulate on tbe insulated sur¬ 
faces and allow the current to leak across and neutralize. In a maebiue with 
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only two plates or surfaces between the positive and negative charges it requires 
twice as much dirt or moisture upon the surface of each plate to interfere with 
the working of the machine as though there were four. The larger the number 
of plate-' iu any Static Machine the more sensitive it becomes to dampness and dirt 
—a little moisture or dirt upon the surfaces of each plate in a machine with a 
large number of them will suffice to prevent the machine from working, and 
therefore any machine with a large number of plates must be kept scrupulously 
dr\ and clean. 1 his is one of the reasons why we recommend our 4-plate ma¬ 
chine. If operated at a high speed it will generate all the current that can he 
required for any practical purpose, and there are so few surfaces upon which 
moisture or dirt may collect to interfere with the working of the machine, that it' 
will work every day in the year without the constant use of artificial driers. 

Our high speed machines are absolutely reliable, even in the hands of in¬ 
experienced operators, as we have overcome the damp weather problem by the 
tlsc of -Mica-Plates, which (aside from reducing the number of plates required in 
a machine) have* nothing in them except India Mica ami pure orange shellac, 
both moisture repelling substances, which prevent the plates from condensing 
moisture as do glass plates. In all glass plate machines the glass plates are coated 
with shellac, which makes them much less sensitive to dampness. The only 
glass plates used in our machines are for the purpose of supporting the inductors 
which are. placed between two glass plates so as to protect them from atmos- 
pheric influences. A> these stationary plates do not revolve, and have no special 
strain upon them, there is no advantage in using Mica stationary plates, and as 
glass is much cheaper than Mica-Plates we use them merely as a question of 
economy in the construction of the machine. 

All of our Static Machines are now provided with dust proof ventilators. 
We have found that the current generated by a Static Machine is developed by an 
action on the air which decomposes it, giving free nitrogen, this combining with 
an> hydrogen present will form .sticky, gummy nitrons acid accumulations over 
the insulating surfaces. These accumulations must be wijicd of! with somesol- 
veut sooner or later, but we have found that by using ventilators giving the ma¬ 
chine a normal supply of air, we prevent the formation of free nitrogen in such 
large quantities and at the same time preserve the efficiency and generating ca¬ 
pacity . Machines made with air tight cabinets will have to lie opened frequently 
ior ventilation. 1 his is not necessary where ventilators are used. 

In our machine all the electrified parts are accessible to be cleaned w ithout 
taking the machine apart, so that it is possible to keep the machine clean and in 
: perfect order without mechanical skill. In fact any office girl can do this. 

In order to still further make our machine reliable in damp weather, we 
have constructed them absolutely independent of the cabinet. In other words 
the cabinet is not the frame work of our machine. The collecting combs and 
other electrified parts arc separate from the wood work of the cabinet by an air 
space of ten to twelve inches. The current cannot leak off into the wood work of 
the cabinet and from thence into the air or into the ground. 
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Ttic expattsioii of llie cabinet in damp weather or its contraction in <lrv 
vu-.Uhei cannot died the adjustment of the bearings or the alignment of the 
machine. 

The remarkable simplicity and the compact build of the machine does 
away with all unnecessary connections and surfaces over which any loss from 
leakage may take place, so that as a whole the Wagner Mica Plate Static Machine 
is not only the most efficient and practical for all-around X-ray and therapeutical 
pm poses, but comes nearer taking care of itsell and is operated at less cost of 
maintenance- from wear and tear than any other. 

Hereto foie Static Machines have been offered to the doctor according to 
size and number of plates. Xoihing has ever liceti said regarding the generating 
capacity of the machine, except spark length. The spark length is governed bv 
llie diameter of the revolving disc's, so that a machine with only one plate can be 
made to throw a-> long a spark as a machine with a large number of plates. Spark 
length is no indication of the actual generating capacity or output of the machine. 
A shoi t lime ago it was considered impossible to measure the volume of current 
Irons a Static Machine on account of the high voltage or tension of current. The 
reason for this is due to the tact that ordinary meters as used with low voltage 
cm tents could not he used because of the high voltage ot the static current which 
could not he insulated or confined to the windings which develop the magnetic 
n tract ion for deflecting the needle or indicator of the meter. All low voltage 
currents are usually measured by the property which electricity has of developing 
magnetic attraction, hut electricity has other proj>orlics besides this, such as its 
electrolytic action by which the volume of high voltage currents can be measured, 
•is weil as low voltage currents. II one milliaiupere from a low voltage current 
will produce a given amount of decomposition (in a liquid :• in a given length of 
time, it is easy to accurately measure low voltage currents and to ascertain the 
amount of deeomj>o.sitioii produced (in a liquid > by a given quantity or number 
of milliampercs in a given length of time. 

By comparing the amount of decomposition produced by the current af- 
*orris an accurate basis upon which to determine the generating capacity of a 
Static Machine the same as can be done with any ordinary dvnamo.galvanic cell, 
or other low voltage apparatus. 

Rests and measurements made by several committees of well known elec¬ 
trical engineers, as appointed lor the purpose by the American Kleelro-Thera- 
peutical Association, shows conclusively that the volume of current generated 
by a Static Machine is in direct proportion to the speed at which the plates run. 
Measurements have shown that our 4-plate Mica machines art equal in generating 
capacity to 24-plate glass machines. 

If Static Machines were compared by their generating capacity instead of 
size and number of plates, Mica Plate Machines would be found superior to all 
• •tilers in this respect, as well as eftiek-nev in practice. together with the high grade 
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of material ami workmanship used m their construction (which is the simplest, 
uio.-t scientific ami up-to-date) makes them the best value for the mone\ in the 
market. 



To obtain better insulation the hard rublnr arms holding the collecting 
rotul>s are made very long. This is accomplished by placing a large brass flange 
at ’.lie end • »i the -halt to hold the hard rubber arms at an angle to the face 
of the revolving plates, instead of parallel, as has liven the custom heretofore. 

The importance of long hard ruhlur arms for holding the* collecting combs 
cannot be overestimated, as any loss by leakage from these combs not only nu-atis 
an absolute loss in the efficiency of a machine, but will make it impossible to 
properly charge the inductors. In cheaply constructed Static Machines where 
the expense of hard rubber arms is avoided, the collecting combs arc fastened by 
clips to the stationary plates or to rods fastened in the case of the machine, 
hastening the collecting combs to and supporting litem by the glass stationary 
plates is an old method used in the original Tuepler Holtz machine, hut has been 
almost universally discarded on account of the great tendency to break the plates. 
Holding the collecting coml* by attachments to the case not only allows the 
collecting com!)-, to get out of adjustment.from expansion or contraction of the 
cabinet, httl affords a means for loss by leakage into the wood v ork of the 
cabinet and from thence into the air or ground. 
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Wagner Mica Plate High-Tension Electric Generator 

4-Plate Machine. 

GENERATING CAPACITY t.3 MILUAMPERE. 



4 PL \TF. MACIIIXF. with rvvnlvin;r Mica Pin;.-—-?? 1 "—«w| .: vnlMii.at-y Ci'.ii-s 

Mali*—.51"—will* Tlivraintilu* Auach’tiynis .... .$-t25.oo 
I PLAIT. MAC 1 IIXK i<ciipKu- !>iu wtili ;.n.| .13" I’hu-s.... ;>.<;•> .00 

5 1*L VI K MACHIXI wi;li ) ri vi.lvhi>; Mica ;—.’S"—.-n 1.1 4 -' ij.mai v Qn.-> 

Mail? 41" o>m.»U'U wiili ilm;;Kiuic \Macli:tuni- . . 300.(10 

,S PI.A l’K MACII INF. a- al»ivi :>r.( vviili 30" un<l ,,’3" Pk.lv-. 423.u« 

Thl m itn ttt'l I it. ft. (‘h 't'tt'io. 
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The 4-plate High-tension J'hriric Ocneralur, a- illustrated on the oppo¬ 
site page. is especially recommended by us as the very best lor all around X ray 
and elecu’oihei apeutie requirement.', the machine par excellence for general prac¬ 
tice, and Hr can guarantee the same to l>e superiot to any other form of appa¬ 
ratus, no matter how large or how expensive, coil or static machine, for the 
following mjuhvir.eni' X-ray lUiovo-copic examinations. X-ray therapeutic 
requirements, for high-frequency work, static breeze, spray, wave and induced 
currents, or for any purpose to which high-tension currents may be applied 
therapeutically. 

Having only two revolving mica plates, the high speed at which the proper 
volume of current is generated, gives ;i much higher voltage or tension in propor¬ 
tion to the volume than is possible to obtain from the larger machines, or any 
similar form of apparatus, and the higher the voltage or tension of current the 
beUv" for almost every requirement. Tins 4-plate generator not only possesses 
the advantage of being simpler i:i construction, bm is much superior for the 
actual requirements uf general practice. In this machine the hub carrying the 
trica plans is direct belted to motor, and as the plates are balanced, and the 
lmh turned and balanced on it- own hearings, the machine i< perfectly smooth 
r.iei’irig and noiseless in operation. \o matter what the speed of the machine, 
it is free from vibration and quiet in operation. 

The-e machines are furnished with 'elf-aligning phosphor bronze hearings 
of the ring oiling type, unless otherwise ordered. I till! hearings are furnished 
if preferred, in which event tile com 'haft is supjtortrd lw boxings of cork and 
leather In absorb sound vibration as much as possible. 

All of our regular cabinets are of dark quarter sawed oak. specially 
selected, both 4 and S-plalc generators with 28" revolving plates are in cabinets 
(/ 1" high. Ei" long and .to" wide. 

4 and 8-pi.iu generator' with 30" plates are in cabinets <7 6" high, 5* long 
and 40" wide. 

For any practical requirement, there i< no choice as to size of plates. The 
_>8" plate generator i> more desirable where office -.pace must he economized, and 
die 30" generator should be 'circled where large office space is available. Where 
mure radiographic than therapeutic work is to in done, the 8-plate machine is 
to be preferred. 

Cabinets of any desired finish or special design may he furnished, provid¬ 
ing orders arc placed three to four weeks in advance. 
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End View of Wagner Mica Plate High-Tension 
Electric Generator. 



By taking the curl pan-1 out. as illustrated. all of tin- parts and electrified 
surfaces, upon which dirt nr oilier impurities may aceuinulalc. are accessible soas 
to lie easily cleaned without taking the machine apart. Any one, without 
mechanical skill, can easily keep the machine clean, which insures its working 
perfectly at all times. 
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Adjustable Connecting Rods for tile inner 
coatings of die leyden jars are now used oil 
all of our machines. With tile inner coat¬ 
ings disconnected the jars cannot he punc¬ 
tured or otherwise injured from the action 
of (lie current. 

Practically the only requirement for 
which die lcydeii jars are used with a ma¬ 
chine of as large generating capacity as 
our Mica-Plate machine, is the production 
of a static induced current which is used 
principally for its mechanical effect upon 
the tissues the same as a h'aradic or sinu¬ 
soidal current. 

To obtain (he static induced current the 
connecting rods in the top of the jars must 
lx; placed down, and tile conducting cords attached to the Winding ]x>>(s on 
the base <>f the machine near tile oitlet coatings of the leydcn jars. The strength 
ol current is regulated by the length of die spark gap between the discharge rods. 



The spark regulating attachme nt, furnished with die machine, to he suspended 
tr.iiii the main discharge rods should he used for this pur|>ose. Commence with 
the discharge rods in contact with each other and gradually separate them until 
the desired strength of current is obtained, having (lie indicator switch turned 
to the point marked “induced. 


lairge ley den jars arc the most desirable in generating the induced current, 
as a much shorter spark gap is required than with small jars. Thus the current 
is more uniform. The machine is provided with large jars on this account, 
held iii position by heavy brass .spinnings. 



We guarantee Mica-Platen not to break, crack, warp, scale 
oil or otherwise deteriorate from natural wear and tear. 

The use of Mien-Plates in Static Machines is covered hv 
letters patent .Vo. (i.70.111, planted May 22, 7.9 00. A'o other 
maker has a right to use them. Tlwivsale is exclusively controlled 
by us,and all manufacturers, dealers or others not our authorized 
representatives, who claim to he able to furnish them, wilfully 
misrepresent facts to make their talk against our machines appear 
unprejudiced. 
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About Large Machines. 

Tin' natural tendency in selecting apparatus is to assume that the 
larger and more expensive the apparatus, the belter. Hut this is not always true, 
especially when tile purposes tor which the apparatus is to be used are con¬ 
sidered: therefore, it is well to be cautious about the selection of the larger and 
ni"tv expensive generator before considering the actual work for which it is 
intended 

In our experience, which is based upon the results obtained by many plty- 
'■-cian'. in every section and climate of tile countrv, we believe that the only 
advantage which a high speed machine, having <> revolving plates or upwards, has 
over the smaller generator. i> in the making of radiographs with short exposure. 
Therefore, for those who expect to make a specialty of this class of work, the large 
machine is to he selected, but for lhoc who desire to use a generator for X-ray 
therapeutic requirements and for cleclrolherapetitic requirements, as much or 
more than for X-ray diagnosis, the smaller machine is much better adapted for 
these requirements. Notwithstanding these facts, there arc a great lnauv teachers 
and dealers who are recommending the largest and most expensive apparatus 
available, hut in most instances such recommendations are caused by the large 
commissions <w profit on the sale nj the apparatus, rather than anv advantage to 
the purchaser. 

Where large volume of current is required, however, a static current of 
very high voltage or tension ha» mam advantages, as it overcomes the evils 
of inverse current, which is always pre-cut in the current front coil apparatus. 

Tt is (.•hen ]minted out that as the speed regulates the volume of current 
generated that these large machines may hr run very slowly so as to reduce the 
current for any purpose desired, but it must be remembered that the speed also 
regulates voltage or tension of the current, and that if these large machines are 
run very slowly they develop a correspondingly low voltage or tension of current, 
and these low-\*nhage. low-tension currents are nut as effective as the high-voit- 
age, high-tension current obtained at higher speed. 

'Where machines of unusually large generating capacity arc to he employed 
for ordinary therapeutic requirements, it •- better not to use the entire volume 
of current generated, but t*> divide it and use only a part thereof for the treat¬ 
ment. For this purpose the multiple point terminals may be employed; or, if a 
local static breeze or spray is to he given, the patient mav lie placed on the insu¬ 
lated platform, attached to one pole of the machine, while the other pole of the 
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machine is grounded, then with the electrode lor localizing the eii'ccl also attached 
to ihe ground, only a part of the current will be localized, while the greatest por¬ 
tion will pass between other area' of patient and the ground. 

I his method ot administering the current, huwrver, greatly reduces the 
potential and it i' - impossible to obtain the 'atne local eHerts as with a small 
machine operating at high >pced. and direct connected without groundings. 

In X-ra\ work tubes having great carrying capacity must be employed, 
and 'he best results are obtainable only where the tube i> operated in connection 
with compression diaphragm. 

The compression diaphragm tor use with these large machines should he 
equipped with shutter for timing the length of exjmsure. 
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Wagner 20 Mica Plate High -Tension Electric Generators, 



SPECIAL MACHINE FOR RADIOGRAPHIC WORK 

M rl VI I \I\CmVF. with in rv\o!vr:;r Mb -J*" a'nl u» -i.-.ii-iu:»r> C,\u** 

IMaiv—.11" . . ,M 

IM.AH MACHIXI' as ali-ov. S-.tt will. .«»" an-'. .??" - • -\p <K ' 

We also make u amt 16 pint. Gun r.itors w-iui ~|.i i i:.JV. onK rul Prices, on applu-aitut. 

77i. fi; fift Vl.v tU> ’ j h f'hiftitpi 
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Wagner jo .Mica Plate 
1 iigh-Ten-ion Klcetrio tlcncr- 
uturs arc especially designed for 
radiographic work, ami in this 
roped arc nodi superior to any 
other form of apparatus. As J 
mica plates arc equal to ro gla» 
plates, and generate three to four 
;:oi» < tile voltage or tension of 
en reiit capable of being pro¬ 
duced with glass plate static ina 
rhinos, these high-tension elec- 
H'ie generators are the most com¬ 
pact per given capacity of am 
machine yet produced. 

I lie enormous volume 
and tension of current generated 
by this machine at high spod 
gives much he t ter definition 
through the thicker portions of 
tile hotly than it possible to 
<'innm with coil apparatus. 

I fie length of exposure 
require*? for radiographic work 
»• ; n direct proportion to the 
volume of current passing 



END VIEW 20-PLATE MACHINE 


1:.rough lac tube, other thing's being equal, so that the great generating capacity 
ol this machine specially adapts it for -lion cxpo-nre work. 

12 to ao-platc machine- are .ill lurnl-hei) in dark quarter -awed oak cabi¬ 
net. a- illustrated on the opposite page, and require a Hour space of z and 

are N f high. 

I hesc large generators are provided with self-aligning ring oiling bear¬ 
ing-. only ami run perfectly free from vibration or noise. 

i to 3 II. I. motors arc required for these large generators. 1 ’rices quoted 
on application with information as !<■ current n-cd. 


(C) Jeff Behary 2019 















1*0 


R. V. \v,u;\l.n (•«).. CHIC \\<;<> 



As per illustration. these attachments. including also Grown Ifreeze Elec¬ 
trode Scnuct and Tube JI older aiv Ir.riiished uiili i lie? machine as listed on 
I ‘age 1 1 . 

THE INSULATED Pl.ATlORM is made of solid oak with roundel 
corners, finished to match the cabinet oi the machine. Tile platform should he 
treated as any hardwood floor. Tt i> insulated with 1 og> 8 inches Ions;'; longer legs 
are furnished" only to order. Eight inches is long enough for any practical require- 
merits, and will answer every purpose, except where exceedingly long brush dis¬ 
charge, or where long sparks between the discharge rods in u-i:jg the Morton 
wave current with large surface electrode is believed in. With legs 8 inches long 
the platform mav be placed under the cabinet of the machine when not in u-e. 

THE ELECTRODE STAND AND TtT.E HOLDER consists of a 
nickel plated brass upright attached to a heavy marhleized slate base to 
form a rigid support, as a tube holder in X-ray work. The universal joint used 
on nickel plate upright L y of adjustment and will hold the tube holder or arm 
for the electrode in any desired position. 

THE IONIZER is adapted for u>e with the high-frequency induction 
electrode handles only. Where the high frequency induction electrodes are not 
to he used, we will furnish an Ozone Generator fas shown urt page 23") instead 
of the ionizer. The ionizer is, however, a much more useful instrument than 
ordinary ozone generator. See page 28. 

THE SPARK REGl I.VI'OR i* also provided with nipple.-* for rubber 
lulling that compressed air may he passed through it and acted upon hv the 
current to generate ozone. Tt is to be used in connection with all high-frequency 
work, regulating the strength of spark and to act ;t> a muffler. See page 23. 

The electrodes consist of Insulated Handle. Insulated TTnok. Rail. Point. 
Mntiplo Point and Roller, as shown on opposite page. Special conducting cords 
and metal handles arc also furnished. 

Tf any of these electrodes arc n«'t desired with the machine their cost may 
he deducted from the price of the machine. 
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This set of Electrode* has been especially designed for convenience 
in changing from one Electrode to another. The hard rubber handle 
is made very long and provided with a universal socket in which any of the 
Electrodes may be fastened or loosened hv merely moving the ring upon the sleeve 
which holds the stem of the Electrodes. These Electrodes are now furnished 
with our machines. Price complete, as illustrated, $4.50 net. 
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Spark Regulator. 



This device was originally designed by ns at the suggestion of Dr. K. T. 
Rice, as a means of muffling the sound produced by the static spark. It is now 
almost universally used as a means of controlling and regulating the spark length 
as used in high frequency work, for the wave current and for the static induced 
current. The small discharge rods are enclosed in a glass tube in such a manner 
as to protect the spark gap from air waves,thus making the spark more uniform. 
One of the small rods is threaded to give accurate adjustment for small spark 
gaps as Used for the static induced current. Both ends may he removed by 
loosening small thumb nuts and the instrument easily cleaned. 

The regulator is to be sus]>eiidecl from the prime discharge rods of the 
machine, as illustrated. One is now furnished with each of our Mica-Plate 
Static Machines. 

Price. . .$4.00 Net. 

Ozone Generator. 




$3.00 Net. 
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Multiple Point Terminals. 

Multiple Point Terminals wliich fit over the halls on (lie discharge rods, as 
per tins cut, are now furnisher! with all of our machines. With these terminals 



the strength of the current can he regulated independent of the speed of the 
machine, and they are especially desirable for use in localizing the static breeze 
or spray. 

1 he discharge rods being filled with these Multiple Point Terminals in 
close proximity to each other, a point electrode may be brought very close to the 
patient so ns to localize the effect of the brush discharge to a small area. 

Tlie current may be shut off or turned on by closing or separating the 
Multiple Point Terminals without producing shock or sensation to the patient, 
when directly connected to one of the prime conductors. 

A very small volume of current, at high tension, can be obtained by the 
use of these terminals by running the machine at a highspeed and regulating the 
strength of the current hv the distance of the discharge rods from each other. 
Tn order to obtain similar results some manufacturers employ (lie old method of 
adjustable equalizing combs as used in the original Toepler Holtz machine, but 
adjustable equalizing combs complicate the construction of the machine, and the 
connections used for adjusting the combs, while the machine is in operation, 
affords a means for loss by leakage. 

These Multiple Point Terminals will fit any static machine, and will be 
found far more convenient than adjustable equalizing combs. 

Price, per pair. ..... £1.50 Net. 


Geisler Tube Point Electrode. 



These Geisler tubes have the terminals covered with metallic caps, the cap 
at one end being pointed while the other is rounded to make good contact when 
held in the hand. With the patient insulated, connected to one pole of the 
machine with the other grounded, the lulte held in the hand of the operator by 
the round end and the point directed toward the patient will become illuminated 
and indicates the amount of current passing through the circuit according to 
the brilliancy of (lie illumination. There is no sensation to the operator. 

Price of 12 iueh tube, as illustrated.$2.00 Net. 
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Socket Provided with Hard Rubber Handle. 



Ndaptcd to any of the tabes, or the Ionizer. I Vice.. .. ...$t .50 Set 

INK S.MAI.l. KOI XD-hXDHl) Tl 111", called a Rectal Tube, is more 
especially adapted tor the treatment "f hemorrhoids and prostatitis, also ior local¬ 
izing high-frequency sparks to moles and warts to cause their removal 

VI IK 1 . \K’l ;I-; K( H'\I)-KXI)KI) ITISK. called the KouimI Kmlcd \ aginal 
Tube, may al-o he employed for treatment of hemorrhoids, if the parts are not too 
sensitive to permit it' introduction. When used in vaginal application, as in lou- 
eorrhea. endometritis, vaginitis or am inilamed or conge-led condition, much 
better results arc obtained by connecting direct to the prime conductor of the ma¬ 
chine. I lie round old o| tiu- tube may also lie employed advantageously for sur¬ 
face work where the energy is to be localized to small areas, as in acne. etc. 

I i IK C< >XCA\ b.-l XDI'I) I'l'HK i> especially adapted to the treatment 
of erosions of the cervi.\ and -itch cotnlitioiis as require tile localization of the 
energy upon the uterus. The concave end of this tube mav aI-<> be used in treat¬ 
ing the eye, as in iritis, or for intlamcd or granulated eyelids: also for treating the 
knuckles as in rheumatoid arthritis. 

THK SMALL. STRAIGHT VXD tVKX F.n Tl liKS intended for ure¬ 
thral treatment tire of special value in treatment of gonorrhea or anv intbnmiiu- 
lory process in the urethra. The curved urethral tubes nta\ also he used for 
treating inilamed ..r congested conditions of tile middle ear These tubes are 
also very useful in testing the frequency of the current, [f moved backward and 
lorward in comparative darkness, while they are excited, the illumination will 
appear as it' there are numbers of liars of light. the number of liars <>f li^lu l^ing 
in direct proportion to the frequency of the current 

THK 1 MPK SI IA 1*1X1 ) ll.AT-IXNI.I) Tl'IiK is especially adapted in 
surface work, as in the treatment of skin disease-. It should he applied direct 10 
the skin and tile* electrical vll'ect made strong enough to produce a slight sensation 
to the patient. 

Ihc electrical effect- may he made strong enough to act through the cloth- 
ing. producing similar results to tin- static spray, and can he more effectively 
localized than can the static .-pray when tiu- caching of the patient contains a cer¬ 
tain amount of moisture from perspiration or damp atmospheric conditions. 
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n. w eo., cmcAtio. 


iaU ' e m {h y lrcatmcnt of ffOU‘>rrlica. While acme inflammation is present in the 
urethra, it has heen found tii.it the introduction of Mem. or urethral elec 

trode. produces too much mechanical tnitaunn and . „ this account the electrode 
as illustrated, has hint designed tor external application 

h [s made of three tithes formed toother i„ such a manner as to make a 
trough or receptacle lor the penis. If the hard ml,her handle (o the socket holding 
the e.-ectrode be heated and bent upwards at right angle, the patient rat, hold the 
electrode ttt i»o>.t,o„ without assignee fro:., the operator. W hile ,hr electrode 

l> m 1,r ° ,HT 1>0 .:'" 0n 11 W "ill, as high frequence and tension of 

eurrem as jxwwble. prodnetng inductive e,Teels slightly sensible to the patient, and 
tl:c treatment continued Irom ten to tifueii minutes. 

Price. as illustrated. 

..?i. >o Net 

Wagner Induction Electrode 



I Ins Klcrtrode i> especially designed for use with high frequence currents 
" KTl ‘ 1 U ' *>* ,cc * rical effects alone are required. The electrical effects arisin- iron I 

ni< ' ,aI1 7 !n ’V , f “ f ,lK ' U ' W air. are of lower potential in char¬ 

acter and wid he lottnd of greater value in producing ounu rin-hani effects 


1 Vice 


<‘t 


..V • V 

Special High Frequency Electrodes. 

Our glass blowing department is complete and we can make anv shape 
' ,zt ° r ,orn > ,,f y act1n > 1 ' desired liesido tlu- tubes mentioned in this cat a- 
.ogue we carry m stock a large variety of s|fcialh insulate.] tubes adapted to 
cavity work. 

In a case for high frequency treatment requiring a special tube, same can 
In lurnished promptly. I'rice. 50c ri:trl t:p. 

All of our tubes arc made of tlw !>es| ( ierm.m glass and are exhausted to 
mgh enough degree nt vacuum P. develop the same color ,,f light as a medium 
vacuum X-ray tube. T ower degrees of vacuum may lie furnished if desired \ 
km vacuum high frequency tube produces a purplish light oidv. and is not con¬ 
sidered effective m the treatment of abnormal cell conditions. 

Ionizer 

This instrument is original with us and makes use of the remarkable induc¬ 
tive effort on the oxygen from a higl,-trec,„enc> tube. The high-frequenci hull, 
Z ,n * *' c,,n ' 1 ,,ull> *•"» an air Chamber. Air. or anv snMance 

held ,n sus * cns,0n h > »*• Pacing through this chamber, is acted upon l>v the 
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induction IriTi (Ik high-lYripietux bull'. ;uk 1 i- finely hrokcn up, so that for use 
n tli nebulizer- .uni in ‘.lie applieat> m of spray. vapor-. eie. for inhalation the 
eiieetiveue.-s i- greatK inerea-ed on acro-mi of tlie liner mixture which will reach 
the -mailer air-pa-.-age- 



1 11 u-itig ordinal} ozone generator-. the acid effect of the active nitrogen 
i> objectionable. being wry irritating' t.» the air passages. Ozone generators 
have hern almost discarded on account of this objectionable feature, but ill the 
n>e ni the ionizer the acid effect of the nilmgcii may he entirely eliminated by 
i-in.g volatile oil- to take up the active nitrogen, or by using -nine solution of 
ai’ alkaline character to neutralize the acid effect. 

In fact these ionizer- are capable of doing all the work of the larger, more 
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expensive equipment now being offered. a» "ozonators," “oxylinc machines.” etc. 
Price with Mouth and N'osc piece.^ \- ct 


Price of handle to lit Ionizer 


i 50 Mel 


About High Frequency Work. 

Considerable confusion lias arisen on account of the attention paid to 
technicalities regarding character <>i high-frequency currents, livcrv different 
toim of high-i requeue v apparatus develop- a ddiercni character of current, lint 
in explaining the differences in the character of currents the important and most 
interesting subject to the tlicrapeuti-t is sight of. that is—the effect on the 
ti>>!te under treatment, wherein one form of apparatus will give hotter or more 
effect on the tissue than another. 

In the use of high-frequency induction electrodes, no matter what the 
character of the current, the principal effects to he considered are as follows 
(and any reliable apparatus capable of producing these effects is g,x«h ; 

First; Tlte most important effect is the inductive action cm (he oxygen. 
Rendering the oxygen in contact with the -kits of the patient, as well as iii the 
t:s>ue and the blood, nascent makes it more active in its combinations to 
as-M m the combustion of the waste products. The higher the voltage or tension 
of the current used, the more powerful are the effects in this respect, other 
thing- being equal: and as the Mica Plate High Tension Electric Generator 
develops a higher tension or voltage than oilier form of similar apparatus, it has 
a more, powerful inductive effect on the oxygen. 

Second: If the current lie backed up by sufficient resistance to cause it 
ti! penetrate the deeper tissues it will induce muscular contraction, giving me¬ 
chanical effects which stimulate the circulatory drainage. This is a most impor¬ 
tant factor in the treatment of ail local iutlamed and congested condition.-, a- die 
elimination 01 the waste product- depends as much upon the circulatory drain¬ 
age. as its proper combustion by the action of the current oil the oxygen. With 
the Mica Plate High-Tension Electric Generator -nfficicni voltage or tension of 
current is obtained direct from the terminal of the machine without the use of 
step-up transformers, resonators or similar forms of coil apparatus. Thus tin. 
current is backed up by the entire resistance oi the <urtac.e of the mica plate, 
giving much better and greater penetration and mechanical effects upon the 
tUsuo than is possible to obtain from any form of coil apparatus or low speed 
machine. 

This important feature of the Mica Plate High-Tension Generator does 
away with the expense and complication arising from the use of sun-up trans¬ 
formers ami resonators as is required with slow speed sialic machines or X-rav 
coil apparatus. We wish it understood, however, that the Mica Plate Machine 
will operate* step-up transformers, or resonators, if desired, more efficiently than 
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a low speed machine or X-ray coil because llic primary rnmm furnished is much 
higher in voltage or tension. 

lliinl: 1 hero is a radioactive energy emanating from tin- mode of motion 
imparted to the rarefied air or gas in the high-frequency tubes. This is very -dmi- 
lar to the effect from X-ray Lubes, except as there i- no focus in the high-fre¬ 
quency tube it produces but little penetration, thus this effect is confined to the 
superficial structures as in treating 'kin diseases. 

rite radioactive energy emanating trom the high-frequency tubes depends 
more on the degree of vacuum ami quality of glass used. Ml high-frequence 
tube- manufactured by us arc made of the best Gentian glass, and are exhausted 
to a high degree of vacuum, unless otherwise ordered. 

I'oitrtli: The sparks, or so-called effkuve, acting upon the skin through 
the thickness of clothing or with the applicator held at a distance, will stimulate 
the skin, causing counterirritaiit effects. 

The effleuve from resonator-, being an alternating current, does not have 
the same electrolytic effect on the air as doe- the static current, which is a con¬ 
stant one direction current. Tims, the static spray i> much more desirable than 
tlu effleuve from resonators as it is much more powerful hi the oxidation of the 
blood and the tissue. 



1 his experiment is lemarkablc when it is considered that the resistance of 
the body is a great deal less from hand to hand than the resistance of the air 
between the knuckles. Any current, not a high frequency current, would pass 
through the body instead of the air gap no matter how high the tension or voltage. 


■ w 
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High-Frequency Treatment for Cavities.—Aural. 

In iri'iiiiiijf lav aii'MIe i .v. tlit. |u t n'i.ii hkv).. uiK .it t'ltir - .-. a- ttv-li tlu' lii}jh-t*. - ii<i(Hi 
iiit'uclixt HStvl • *n Mi- tit t |k i l.-Mie, are .»i -jm i.ii value. 1i i- inj|iii.><i'ult In nlilain tbvstf 
■ Htti« t«ii liiv mi.all, tar ws* j: am ntlur i'miuji <>f vurreiu. :•< all 1..w Uiisiou currents, suvli a> 
-I t- faratlie. viKt iinit m‘ siiuiviil.il. are t-niit'.-.u-letl I It n'll”! i tae tis-ue al.iiiif the enur-e «»{ least 
n iM.tiH-e, IMI!*«|IU1I1|> : >i»]\ lilt- Ii.oi v i]i:M. It — >K n>f II — lie is aiVt t leil ; Iml willi properly 
wcanl liiyi: iri'jiieHee i:*iluniou «It «*lr«nI ilie 'i-tie i> rapjiliv tlmvmil ami ilischar.iietl, 
ilk liai'il. an ire -It iKt |i-*-iti' i*f 'null iv>i>iaiu.v Viuj: aavo-l :i> uniel; a> ilie softer parts 
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High Frequency Treatment, Through Clothing. 

A< per illustration. the use of the surface electrode is e>pvciall\ desirable 
1 ° * u 1,lc: ^ t J,cci lnr (lu ' relief of |•>iiu, <]trains, bruises or oilier inllamed or 
routes uil conditions. I his i< a inure sati>factory treatment in hoi damp weather 
than the static spray because she action of ih,. current can be more accurately 
localized. I lie sensation to the patient i' under jK-rfert control by tile lcti<rth of 
spark jj; t p in -park rcipdator. 
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Static Breeze and Spray. 

OR INSULATiON TREATMENT 

In all these treatments the patient is placed upon an insulated platform, 
so there is no way for the current to pass to or from the patient, except through 
tlie air. As the patient ntn.-l he well insulated, the let's of the platform must he 
kept clean and the skirts or other clothing not allowed to hang over the edge to 
cause leakage. 

It is the electrolytic elTcct of the current on the air, rendering the oxygen 
nascent and more active in its combination with the blood and the tissue, that 
gives the principal benefit. The oxygen in the air is broken up and rendered 
nascent by the mode of motion imparted to it by the current, much on the same 
principle as a drop of oil in a glass of water is broken up by being stirred rap¬ 
idly; the more rapid or the higher the mode of motion the more finely it is broken 
up. Consequently, it may readily he understood that the high-voltage, high-ten¬ 
sion effects of the Mica l’late Generator, which generates from four to five times 
the voltage of a glass-plate machine, is far more efficient for all static breeze or 
spray treatments. 

The increased oxidation of the blood and tissue from these treatments 
can he proved by the effect on metalxdism, which may he demonstrated by 
urinalysis. In the treatment of nephritis, benefit is noticed from the beginning; 
anemic conditions show an increase in the number of red blood corpuscles from 
the beginning; in tuberculosis the increased Oxidation relieves the patient of 
toxemia; relief is given all cases of neurasthenia caused by autointoxication. Such 
clTects as these prove conclusively that there is more to the static breeze and 
spray treatment than mere suggestion The elTlouve from resonators being an 
alternating current docs not have the same electrolytic effect on the air nor pro¬ 
duce the oxidation of the blood and the ti.-suc as obtained from the high-tension 
effects of the high-speed Mica I ’late Machine. 

If the systemic effect is desired, that is. if the effect of the current is not 
to he localized, the patient is placed upon the insulated platform and attached to 
one pole of the machine while the other pole is grounded. If the patient is 
attached to the |>ositive side of the machine and the negative to the ground 
(called positive insulation) the current passes to the patient from the machine, 
and from the patient in all directions to the floor, wall or other fixtures, thence 
to the ground and from the ground back to the machine. 

This is very beneficial in all cases of neurasthenia resulting from auto¬ 
intoxication. in both acute and chronic nephritis, to prepare the waste products 
for elimination: also in anemia to stimulate the nerve centers, etc. 

If the patient is attached to the negative polo and the positive pole grounded 
(called negative insulation) the action of the current is more sedative in it? 
effect, acting a> a depressant, and of special value in insomnia and general nerv 
oils conditions. 
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[u partly localize these efjecis. eilhvr :u )>• j-it:\&* or negative insulation to 
any area, a point or multiple point, also attached to the ground, and held from 
six to twelve inches away from (tie body over the area on which the mo<t effect 
is desired, will he effective. This method is a favorite one with those advocating 
the use of very powerful generators, as ihe patient will not tolerate the complete 
localization of very large volumes of current. 

To completely localize the effects of these treatments the differential pole 
should not be grounded, hut should he direct connected to the point or multiple 
point as shown in the illustration of crown breeze and spray treatments. In this 
way much more beneficial effect is obtained, as in the relief of migraine, lumbago, 
neuralgia, sore muscles, rheumatic joints, etc. 

Tn giving these treatments the Leyden jars should he disconnected and 
care must be exercised not t<» come 1<»o close to the patient, as the discharge of 
current, from the patient will cause an unpleasant shock 
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CROW \ UKi:i:/l'.. In this treatment the pntiont i> connected to the 
punitive" side of the machine aml the crown place! from one- to three tVet above 
I hr head. attaeikd to the motive side. Uvdeu iar* dUeonnered. discharge mils 


i-n- ,iimm Indicated in insomnia and general nervous conditions, neurasthenia, 
c. If the nolnritx i< revetted i i. the patient attached to negatnc side of 
acltitie i the effect is sedative, as l"f cerebral .typeremia. migraine, laual nen- 


\m«Ic apart. 

4 

machine < ihe’ eft 
Valeria. etc. 
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TdX \l. UK l.l.'/.l. OR sru.w. IVuient i- placed upon insulated plat¬ 
form. attached M one pule of the machine while a pom! electrode is attached to 
the oilier side, which max he held by the electrode .-land (a- shown on 1 ’aye ^ i 
:i wesired. 1 lie I.eyden jars disconnected with discharge rods wide apart. Point 
oi electrode live to twelve incites front the body of the patient. over the ana to 
he treated. It the patient he nliaehcd t>> the positive i11 c of the machine tlu* 
effect is sliniula(m.y to (he nerve center- and coiinterirritant effects may he 
obtained, indicated in lumbago. chronic rheumatic conditions, sore muscles, etc. 
If the patient be attached to the negative pole the effect h sedative. The multiple 
P'dnt. instead of single point electrode (called the multiple spnn ). simple covers 
la rye r area. It the action of the current i- to he confuted to a verv sinttll area, 
the multiple jM.int terminals ir.tist he used on the- discharge rods as shown on 
I 'aye 2\. when the point nay he held a- close to the patient a> the distance 
between the terminals. 
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WAVE CURRENT. 

SOMETIMES CALLED “DIRECT INDUCED CURRENT," “ALTERNATING 
POTENTIAL,” “STATIC SURGING." 



1 ‘fltu-nt i- placed 'til in-ulau <1 platform will: i*ih* {>• • >t the machine 

grounded, the miirr :iii.tchc<l lit an electrode, siicli as a hah. sjmnjwj disc nr block 
tinplate. The elect rule is t“ he held ayninst the -kin <>r in contact wilh the 
tissue to he treated, havitiy li e discharge rod< loyvilvr. It is preferable’ t«> use 
the spark regulator suspended fn-m the discharge rods 'j’lie length of the spark 
yap between die discharge rods governs the siivnyih of current, which must he 
regulated according to the sensation in die patient. The spark yap usually 
to fi" loner, depending “it tile sizi of die electrode, hill a.' llle principal effect of 
this treatment is mechanical fn*n: die muscular contraction induced, small elec- 
trodcs arc mo>( desirable. Speed of the machine yovenis the livipienev of the 
waves or impulses. A cry slow impulses are induced hy connecliny the Levdeu 
jars and running the machine at slow spied. 

This treatment is specific in neuritis and iudicalcd in ail conditions where 
deep painless massaye wi’.l Ik of benefit. 
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SI A I K IX'IH (. hi.) CL RKI’.X l’. The Leyden jars connected, pointer 
on induced, spark regulator sus]K‘iidcd from the discharge rods, terminals 
together, so there can he no spark at the start, connecting' cords attached to the 
binding post-* on the base of (he machine near the outer coating of the Leyden 
jar-. '| wo electrodes are applied simultaneously, preferably iti direct contact 
with flu* tissue of the patient, the same a- when using a Faradie or sinusoidal 
current. The machine is started and the terminals in the spark regulator care- 
mil v separated !>\ the threaded stem from 1-32" to about '4''. according to the 
sensation to the patient. A very short spark gap is sufficient, and care must he 
c\crd<ed in separating the discharge roils to prevent shock. The action of this 
treatment L purely mechanical on the tissue, same as in using Faradie or sinu¬ 
soidal currents, forming a massage, highly sedative in rheumatism, etc. 

ROLLER MASSAGE. Patient on insulated platform i- attached to one 
pole of the machine, the other pole of the machine not being attached. Then with 
the roller or ball attached to a cord or chain suspended in tile air by the insulated 
hook 1 held by operator) the current is applied through the clothing and the 
strength of current regulated by the distance the cord i- held from the other side 
of the machine. These roller massage treatments, friction spark, etc., have been 
almost entirely discarded, as the high frequency surface electrodes, applied as on 
Page 33. are much to 1h> preferred for countcrirritation. 

SPARK TREATMENT. Patient on insulated platform attached to 
one (H)lc of machine, the other pole grounded. Leyden jars disconnected, dis¬ 
charge rods wide apart. Xow attach the ball electrode to the ground side of the 
machine holding the hall close enough to the body to allow a spark to jump across, 
withdrawing the ball for each spark, to draw oft only one spark at a time. This 
treatment is more or less painful and is indicated for inducing muscular contrac¬ 
tion. as in paralysis, muscular degeneration or malnutrition. 

TO FIX’D THE POLARITY OF A STATIC MACHINE. Start the 
machine with Leyden jars disconnected: if machine is running slow ly allow a 
mild discharge between the rods about t-’" apart: the white end of spark indi¬ 
cate- positive. It the discharge rods are 3" or 4" apart the current forks out 
from the positive, growing heavier and whiter toward die negative side. If the 
machine is in a comparatively dark room, the central collecting comb on negative 
side show's a purplish cloitd-like brush; the positive -ide showing bright star- 
like points on the comb. After a machine has been standing idle, it is liable to 
-tart with the positive on c*ilher side, according to which inductor becomes 
charged first. 

Wagner Mica Plate Machines do not change polarity while in operation, 
so t hat pole changers are not necessary. 

LEYDEX JARS arc used only for static induced and slowly interrupted 
wave current-, l or every other purpose the jars should be disconnected, that 
is, with the adjustable connecting rods raised. 


[ 

u 
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X-ray Tubes. 

TL is remarkable that manufacturers of X-rav lubes have done so little 
to make the users of them acquainted with even the simplest principles 
by which good, bad or indifferent (uljcs might be d ist i n g uished from 
each other. In looking at the price li-.ts and descriptive catalogues furnished by 
different tube manufacturers we find that they are listed according to the diameter 
of the glass bulbs, si/e of the anodes and the number of attachments to the tube 
for vacuum regulation. Nothing is said aboul the focus of the tube, or the 
lesistauce of the bulb to the ray—two of the most vital and important factors 
to he considered in the purchase of a tube. 

The necessity of furnishing a good, first-class tube with our X-ray apparatus 
■"•non taught us that tubes, apparently just alike, made by the same manufacturers 
ami with practically the same degree of vacuum, would not do the same kind of 
work, and it became necessary Unit we buy select lubes, capable of showing the 
holes in a 20-mesh seive midway between a tube and fluoroseope 24 inches apart. 
These select tubes, made with hand blown bull* and platinum anodes, had the 
same appearance, to the casual observer, as a tube with factory blown bulb 
ami nickel anode, badly out of focus. Unscrupulous dealers sold these counter¬ 
parts, in appearance, of our tubes, claiming them to lx* the same. 

Certain customers, not understanding the difference, used the cheaply 
made tubes, as being the same as ours, and not only gained the impression that 
our lubes were worthless, but that we were robbers for charging a higher price 
than that for which the cheap imitation could he purchased. These conditions 
led us to manufacture our own tulx-s. 

We were told that the only place tubes could be made successfully was in 
Germany, and we found that the process of exhausting them was shrouded in 
mystery: nor was it possible to employ anyone in the United States capable of 
doing the work. Our Dr. R. V. Wagner began experimenting to perfect a means 
of procuring a good, stable degree of vacuum in a Cnx>kes lube, and although it 
required over one year to perfect our present method, we are happy to say at this 
time that our methods are entirely successful, and that we are enabled to make 
ttilie> witli more stable degrees of vacuum than we have ever been able to pur¬ 
chase. Our method i> at least original with us. 

W r c not only manufacture X-ray tubes, but make all high frequency 
induction electrodes, and are enabled to exhaust them as an auxiliary process in 
the manufacture, of our Crooke s tube. 

We also have excellent facilities for repairing tubes and re-exhausting 
them. Altogether we are confident that our glass-blowing department is as wc il 
equipped as any in the world, and vve submit the following prices and description? 
as good evidence to this effect. 
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An X-Ray Tube with Adjustable Focus. 

If one examines the outline of a shadow from a light emanating from a 
1 u-ge area—e. g.. a gaslight—it will he seen to compare favorably with the out¬ 
lines cm a flHoroscope or on a picture, when the X-ray is used from a tube having 
the anode out of focus. Ou the* other hand, the outlines of a shadow emanating 
l.om a small niea — e. g.. an arc lamp—resemble the outlines on a fluoroscope or 
on a picture, when an X-ray lube having a sharply focused anode is used (Fig. 1) 

The X-rat emanates from the molecular bom¬ 
bardment of the rarefied air or gas in the tube on the 
surface ol the anode. These structures are repelled 
from the concave disc or cathode forming the cathode 
rays or stream. This cathode stream striking the 
surface of the anode or disc in the center of the tube 
produces the X-ray. To obtain a sharp focus the 
anode must be a given distance from the cathode, just 
as an object must be a given distance from a lens to 
be in focus. 

In making a Crookes tube by all methods used 
heretofore, it has has been practically impossible to 
get the anode the proper distance from the cathode, 
so as to obtain a sharp focus, as the stem supporting 
the anode had to be sealed in the glass by guess, and 
the tul>e exhausted before it could be tested, when if 
the anode was found defective in respect to its focus, 
it was too late to remedy the defect, without going to 
an expense nearly equal to that of making a new 
tube. A microscope can not be focused accurately by 
a person who guesses at the distance the lenses should 
lie from an object, without looking through them. 
This would be much easier, however, than to focus a 
Crookes tube by guess, as to the distance the anode 
Figure 1. should be from the cathode, because of the skill 

repuired on the part of the glass-blower to seal in the 
stem supporting the anode, so as to hold it where he 
thinks it should be: his judgment of where it should 
lx- is purely guesswork, because there is no way oi 
testing until the tube is exhausted and properly excited. 

The principal feature of the Wagner Adjustable Focus Tube is in having 
tbc- cathode mounted on a threaded stem which can be magnetically operated 
through the glass, so as to move the cathode up or down to obtain an absolutely 
accurate focus. 

1 he little armature on which the magnet acts can not possibly get out of 
adjustment, and will hold the cathode in any required position 
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All of tilt: Wagner Adjustable Focus Tubes have the anodes faced with a 
►leavy plate of platinum, especially thick at the focus, so as to stand an unusual 
degree of heat, and unlimited usage, even with the sharpest focus. In asharply 
focused tube it is absolutely necessary tliat the anode be heavy platinum faced 
because the molecular bombardment confined to a very small area, as with a 
sharply focused tube, will break down a cheap or inferior metal at this point. In 
all cheaply made tubes having nickel anodes or other inferior metal the anode 
must of necessity be placed out of focus, in order to stand up and not burn out 
where the cathode stream strikes it. 

With Wagners method of magnetically adjusting the cathode it is possible 
to make every tube the same, after the tulie is finished and in operation, just as 
you focus a microscoj>e by looking through the lens instead of guessing at the 
adjustment by observation as to the distance of the lenses. 

Tii order to appreciate the vast difference in X-ray work from various tubes, 
owing to the difference in focus, the sharpness of definition can be carefully 
tested (l’ig. 2) by taking an ordinary wire screen. 20 holes to the linear inch 
(called a 20-mesli sieve), hold the fluoroseope 24 inches away from a tube, and 



it will be found that with a ])Oorly focused tube the screen will have tobebrought 
very near the surface of the fluoroseope in order that the mesh be clearly distin¬ 
guished. The nearer it is necessary to bring the screen to the surface of the 
fluoroseope, llic more the tulie is out of focus; but the farther away the screen 
may lie held and the mesh clearly distinguished, the more accurate is the focus 
of the tube. With a perfectly focused tulie the holes in a 20-mesh screen will 
stand out perfectly clear at least r2 inches away from the fluoroseope. having the 
flnorseope 24 inches away from tin- tube. 

A feyy simple te.its that will enable anyone to distinguish a good tube from 
a bad one should be carefully considered. 

Ivvery tube should be tested as to the resistance of the glass to X-rav 
penetration. The glass forming the bulb of the tube should be band blown and 
as thin as is consistent with the strength required. The X-ray being formed at 
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the anode must pass out through the walls of the lube, so that if the walls of the 
tube be a factory blown bulb, of ordinary glass, it offers so much resistance that 
a great many of the rays arc confined. To test a lube in this respect it should 
he carefully examined with a lluoroscojx' (Fig. 3) in the same manner as you 
would examine your hand. Tubes that offer little resistance will cast but little 
if any shadow 011 a lluoroscope, whereas tubes made of glass that offers 
resistance will cast a more dense shadow 011 the fluoroscopc. X-ray workers 
posted on the requirements of a good tulte will agree that it is more difficult 
to obtain a good tube today than it was a few years ago, before low-priced 
competition arose, and that two tubes made in apjiearance exactly alike, with 




practically the same degree of vacuum, and the same quality of glass for the 
bulb, will give entirely different results, on account of the difference in the focus 
effecting the definition in radiographic work. Every operator will find that out 
of a large number of tubes, as made heretofore, but one will do good work, one 
that he is willing to adopt as his "pet lube. 

The Wagner method of magnetically adjusting the focus of the tube makes 
it possible to manufacture an absolutely uniform product, and all of them are 
carefully tested and accurately focused before leaving the factory 

The focus of a tube not only effects the sharpness of definition in radio- 
graphic work, but also effects the degree of penetration. In a tube out of focus 
where th:> energy is distributed over a large area of the anode the rays are less 
penetrating, whereas with a sharply focused tube the rays are of much higher 
penetration. On this account some manufacturers are making tubes with two 
cathode stems and a double faced anode so that on one side of the tube (made 

out of focus) soft or low penetrating rays arc produced, and upon the other side 
of the tube (^with proper focus) hard or high penetrating rays are produced. 
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Tii ordering tubes it is well to stale the length ot spark gap the tube will 
baek up in parallel, in order to express the degree of vacuum desired. 



As per the above cut. attach tube to binding post H H, having the balls in 
l he ton of the X-ray standards in direct contact with the discharge rods and then 
measure the length of the spark gap (which the tnhe will hack up in parallel) 
between the balls of the discharge rods, as indicated by A. 

Xew tulies should be ordered rather low in degree of vacuum because it is 

the natural tendency of all tubes to become higher with use. If a new tube lie 

used for therapeutical requirements, requiring only low penetration for a few 
times, the degree of vacuum will become somewhat higher. As the tube be¬ 
comes seasoned it will remain much more permanent in degree of vacuum than 
as though tile tube was high enough in degree of vacuum for the work intended, 

when new. 

When a tula- is too low ut degree ol vacuum there i~> a purplish discharge 
through tlie- tnhe and the X-ray is imt produced. When the tube is too high in 
degree of vacuum, the current will run around the lube instead of going through it, 
Low vacuum tubes will give much better penetration wdtli spark gap in 
series. The length of spark gap in series with a tube must be governed 
according to the degree of vacuum and penetration desired. 

To obtain a spark gap in series with a lube adjust the halls in the* top of 
•he X-ray standards so as to come in contact with the ball on the discharge rods; 
then Separate the discharge rod- from the X-ray standards -o as to cause the 
.uncut to jump over from one to the other before passing through the tube. 
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WAGNER ADJUSTABLE FOCUS TUBE. 


A 



WITH EXTRA HEAVY ANODE FOR USE ON LARGE VOLUME GENERATOR 

] liU tulx i* »jK'0;aliy adapted :-»r ui.ikii'y Ua<liii^ratu* \v;tlt -hurl t'ximsiuv 
and i> provided w it:i vacmrn lovenny; ntlaohnvm. which t«u«N to prevent pntic- 
ture and to maintain perfectly cun-lanl decree t.i vacuum. 1'ricc $iS.oo net 
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WAGNER ADJUSTABLE FOCUS TUBE. 



WITH MEDIUM WEIGHT ANODE AS ADAPTED FOR UNIVERSAL REQUIREMENTS 

(>n account of the >har*> turn.- am: tile quality of the hull). this lulu- is 
unexcelled for all \ rav therapeutical requirement', fur tlunrosoopic and gen¬ 
era”. radiographic w<>rk. !i i> provided with, an efficient vacuum lowering attaclt- 
n n:. which \\ it Si it' >imp1ieil\ of construction makes it a mn>t diirahlc tube. 

1 ’rive ......$i. ex') net 
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GERMAN TUBES. 






These tubes have proven to be the longest lived and 
most satisfactory type of lube, for the price, and may be 
used for all around requirements in connection with static 
machines and coil apparatus, where the inverse current 
can be cut out. 

Tile anodes are covered with platinum and the 
discs are mounted in such a manner as to allow 
expansion and contraction from heat without warping. 
There are but few seals in the glass and the tubes are 
so simple in construction tlnu they have given general 
satisfaction wherever used. 


A 4 *-'2-in. bulb, price 

B 5 . 

C 6 .. 


.S5.S5 

. • . 7o° 

. r>. 00 

With extra heavy platinum anodes, hand blown 
bulbs and specially selected regarding focus, $j .00 extra. 

With vacuum lowering attachment. . $ 3.00 extra. 


| 

i 

. i 
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Management of X-Ray Tubes. 

The current is conducted through the tube by the rarefied air or gas in 
tile bulb from the anode, or <li»c. in (he center land from the auxilian anode 
which may he auaehed to it i. to the concave din- in the neck of the tube, called 
the cathode. 

The terminal leading to the anode must lie- attacked to the positive side of 
the generator, and the terminal leading to the cathode. t<> the negative side of the 
generator. It is only the current parsing through tite tube in this one direction 
which develops the X-ray. consequentl\ it cui’. apparatus i- used, the inverse 
i.-.vretu (or current in the wrong direction) nm.-t he choked out as much as 
pos-ihle l»v special valve lubes and multiple spark gaps in series with the X-ray 
mbe. 

It there i- not enough rarefied air or ga- in the lntlh of the tube to con¬ 
duct the current tltrough it. it i- said to be too high in vacuum, and the current 
will pass around the outside, forming purplish light discharge at either end. and 
tin tube will not light up; or it may pn>siltlv act intermittently, the current pass¬ 
ing through the tuhe part of the time, and around the outside part of the time. 
It. is die tendency of all tubes to become too high in vacuum with u<c, and when 
a tube is in litis condition the vacuum must he lowered. There are several wavs 
of doing this; the simplest and most effective way with the Wagner tubes is to 
connect the negative side of (he generator to the vacuum lowering attachment 
in-lead <>t to the terminal leading to the concave disc, or cathode, pa-dug the 
current through this vacuum attachment for a moment or a few seconds, as 
required. The action of the current throws off a ga> from the material con¬ 
tained in the vacuum lowering attachment, which lowers the vacuum in the tube. 
In other words, tin -pace in-ide the bull) is provided with more ga- to earn the 
current through it 

There arc a number of different kinds of vacuum regulating attachments 
Used bv various tube manufacturers. It a small platinum tube is sealed into the 
bulb, w hich has to be heated to reduce vacuum, great care lr.itsl be exercised to 
heat the small tube nit the extreme end. and only for a short time, because the 
expansion of (lie metal will injure the seal and cause the bulb to leak. So-called 
automatic vacuum lowering attachments having an adjustable terminal with 
which to approach the negative end of the tube, according to the degree of 
vacuum desired, cannot he loo strongly condemned, because, with this arrange¬ 
ment. the current is divided, or is a part of the lime passing through the tube 
developing the ray and a pari of the time passing dirough the vacuum 
regulating attachment to keep the vacuum down, and it is impossible to deter¬ 
mine how much work the tube actually flues in a given length of time. Thus 
one can only guess, with great uncertainty, a- to the length of exposure, for 
either a radiograph or therapeutic application. 
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If the tnln- i> not pr<>vidcd with a vacuum lowering attachment of any 
kind, the vacuum may lit- lowered l>v heating the liulli of the tube over the llame 
of a Bunsen burner or alcohol lamp until it will radiate <ul'ticiem heat to be 
sensitive to the face at a distance of the or six inches. Tim throws otT structure* 
of rarefied air <>r ga- which have adhered to the inner surfaces of the bull), thus 
providing more free air or ga> t«> conduct the current through the tube. 

Tn heating the bulb bold it at a considerable distance from the llame at 
first and move rotativcly as the llame i> gradually approached. Do not heat the 
ends or 11 * 1 - the tube again until it has been allowed to cool. Never try to tt.se 
a tulx- that b too high in degree of vacuum, as there is danger of puncturing or 
Otherwise injuring it. 

If the tube contains too much air or gas, it is said to he too low in 
vacuum, and the current will pass through the tube without producing X-ray, but 
a purplish light: or it the hull) i> full of air sparks will he seen to pass through 
tit;- tube, and the tube nittst. be repaired and re exhausted. Vacuum raising 
attachment' do not do the work a> claimed for them. If a tube is too low, the 
vacuum will come up by running a mild current through the tube as rapidly as 
hy any other means. 

Repairing X-Ray Tubes. 

X-ray tubes arc repaired at the owner's risk only, both as to loss by 
breakage in the repair shop and in transportation. We do not aim (<» make 
a profit on repair work and we therefore assume no responsibility whatever. 
Tubes sent us for repairs will receive prompt and careful attention. Transporta¬ 


tion charges must be prepaid, Charges are as follows: 

Repairing puncture .•*> -5° 

Re-setting anode, due to broken stein or cracked seal. . 1 .00 

Re-selling cathode or auxiliary anode fas above). .75 

Attaching or renewing vacuum lowering device. 3-°° 

Tit addition to the charges as above, re-exhausting bulb on all siz.es 

under /' . .TOO 

Bulbs over O' . .| .00 u> jj.tx) 
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Tube Holders. 



Tube Holder ns per cut *'A ’ made to lit our Kleetrodc stand { see page 62) 
Net. Same with base as per cut B. St-5 0 

Static Machine Brushes. 



These brushes are tmttle with a universal size stem and thread to fit any 
or our Mica-Plate Sialic Machines. The brush complete with cap and lock nut 
as per cut A. 20 c each. Without cap and lock tint, as per cut B. with stem only, 
each, joc net. Postage for six brushes 4 c extra, postage for twelve brushes 
Sc extra. These brushes are net ca-di with order. 

Leyden Jars. 

Kxtra Leyden Jars, glass part only, lined with tin foil, to take the place 
of punctured or broken leydcai jars on our Mica-Plate Static Machines. 

Price, each . . .Si .00 Net. 

Leather Belting. 

Three-eighth inch round Leather Bellihg. best quality, as used with our 
Mica-Plate Static Machines, per foot. ---■ ....Sc Net. 

One-inch fiat Leather Belting. l>est quality, as used with our larger sized 
Mica-Plate Static Machines, per foot. - .. toc :Sct - 
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ELECTRO MAGNET. 

ADAPTED FOR USE WITH WAGNER ADJUSTABLE FOCUS TUBE. 


Warner Adjustable Focus Tube's are accurately adjusted before leaving 
the factory, and this magnet is not considered necessary by most operators except 
in cases where but one or two tubes are depended upon for all kinds of work, in 
which event (be Adjustable Focus Tube may be turned out of focus and used for 
certain therapeutical requirements where great penetration is not required. The 
magnet may be used with cells or with series plug on direct incandescent light 
current. Price.$ 3.00 Net. 

X-Ray Cords. 




These cords are very heavily insulated in order to prevent atmospheric 
leakage. The tips are made like a ball anil socket joint and will not break off. 
A pair is furnished with each Mica-Plate Static Machine when tube and fluoro- 
scope are ordered. Price.Si. 50 per pair.’ 
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HARD RUBBER COMPOSITION TUBE SHIELD. 



l'hi< shield forms a jacket for the tube of non-conducting material which 
does not decrease the external resistance of the tube, making it possible to use as 
high vacuum tube with the shield as without. The composition has a very 
high resistance to the ray and will thus prevent any burning effect except through 
the opening provided for treatment. The opening is made with a flange to 
which various sized specula may be titled for cavity work. The speculum being 
held in exact alignment with the direction of the ray insures the greatest amount 
of X-radiation at the end of the speculum, even more than is obtained by special 
cavity tubes. 

The shield is provided with a handle so that the entire tul*e may be held 
in the hand of the operator, and the speculum directed as illustrated on the 
next page. The shield is also provided with a sot of metallic diaphragms for 
surface work, but as the shield is intended principally for treating cavities it is 
made to fit 4 ‘j-in, bulbs only. 

Price, complete with three speculum* provided with obdurators, $ 10.00 net. 

Pitted with special German lube all complete. $ 17.00 net 
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Rubber Composition Tube Shield. 



1 lie best possible protection to tile operator. as well a< ihc patient, against 
injurious eftect trom over-expositiv to the X-ray. in either diagnostic or thera- 
petuie work. i> the use <>t a lube dticM or cover, whirl) ohstruets the action 
ol all low pellet rating or chemical rays, except through an opening as desired. 
It i> important to have the shield • *1 n m-conducting material, -neb as rubber 
or leaded glass. A shield made r>i am metallic composition, or containing metal 
oxids. etc., will absorb energy from tin tube by induction and is liable to cause 
injury to the tube. 

I tie tube shield illnstrate‘1 herewith is trade of rubber and. being an 
absolute ttoti-coiidtit.ior. may lie Used on any tube, high or low without ittiurv to 
the tube. It is ><> light that it may be tied to the lube, a' - town in hijr. A. and 
tile tube held in any lube holder as though the shield were not attached. 

1 be size of the opening may he governed by caps or diaphragms, as shown 
in Fig. P. or a speculum may be attached to the opening, as shown in big. C 

This shield is large enough for any tube up to o' diameter and being 
flexible will fu any smaller size. 

Price, complete with diaphragms and specula 
Price, with diaphragm* only . 


9^-50 

3-50 
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An \-ray tuU- properh excited induces an emr.o in all Mihslainc 
•>'lc tlm active nr lace of the anode. 1 h;> uii’rjiy distinctive. inasmuch a* il 
emanate 1 ' t'toni a tiiidier mode of I'.iolccular motion than can lie produced in any 
other way. and acts ui«>ii the titter structures it the ti"i K . micIi a- the molecular 
structure? ol the cell itself, instead ni on the cc 1 ’ :*s a nta-'. 
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It is on account of die c fleet mi die cell structures that the X-ray i-> pecu¬ 
liarly efficient iu the treatment of all abnormal cell formations. >ueh as malignant 
-kin disease, epithelioma, carcinoma, lupus, acne, pruritus ani. rotlcn ulcer, tuber¬ 
cular joints, glands, etc. 

Exposure to the X-ray produces more or less waste in the tissue accord¬ 
ing to the character of the ray and time of exposure. If more waste is produced 
than can be properly eliminated by the natural processes inflammation results 
called X-rav burn. Therefore, to reduce the danger of X-rav burn, one must 
consider the current passing through the tube, the condition of the tube, the 
area 1o be acted upon by the ray, the distance of the tissue under treatment 
from the tube, and the length of exposure. Also the condition of the patient 
as to good, bad or indifferent elimination of the waste products. I'lte volume 
of the enrrem used for exciting the tube governs the chemical change produced 
in a given length of lime, other things being equal. For instance: live miili- 
ampercs passing through the tube will produce twice the chemical change in a 
given length of time that one miiiiampcrc will produce. >o that the length of 
exposure is in proportion to tile volume of current, other things being equal. A 
perfect I \ constant one direction current, of high voltage or tension, will produce 
much larger percentage ni high penetrating ray.- in proportion to low penetrating 
ravs. than an interrupted mrrent as obtained from coil apparatus. The larger 
the percentage of high penetrating rays the more the effect upon the deeper 
tissue in proportion to the* effect on surface tissue, and ;i> all the chemical change 
is not confined to die surface tissue*, this permits a longer cx]X>$urc ami is espe¬ 
cially to l>e* desired in treating deeper tissue*. 

Tiie condition of the tithe has much to do with high and low penetrating 
rays. A tube with high degree of vacuum and sharply focused anode gives off 
a larger percentage of high penetrating rays in proportion to low. than a low 
vacuum tube, with anode out of focus, anti the n.-e of the former has practically 
•he same advantage as the use of a constant high tension current in comparison 
.vith the use of an interrupted or low tension current. 

The area. <>r amount of surface under exposure, must be considered as to 
the systemic died of the* wa>u poulticed in the tissue. W here large area or 
surface is exposed, the length of exposure should lie considerably reduced as 
compared t. < a smaller area. To confine the action of the ray* to the area or 
surface desired, a tube shield should lie employed. a*> shown in the. accompanying 
illustrations. Tn treating cancer, however, the action should not he confined to 
too small an area, as surrounding lymphatics may be involved and should be 
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exposed. The distance of the tissue under treatment from the tube, increases the 
length of e.\|K)surc in proportion as the distance is increased, so the nearer 
die tissue to the tube the shorter the exposure and the further away the tissue 
■he longer the cxjxiMire for a given do.-e. 

As the elicet of the ray i- accumulative, the number of exposures in a given 
length ot lime must be considered, so that longer exposures may be made treat- 
mg every other day, than when treating every day. 

I he elimination of the waste produced by the aciion of the rav is an 
important factor, file patient with good elimination will tolerate more X-rav 
exposure than a patient with poor elimination, consequently am medication or 
treatment such a> the local static breeze or sprat to assist in the elimination of 
tin- waste products i- <>i the utmost importance as an auxiliary in X rav therapy. 

in ordinary cases a medium vacuum tithe excited by tile Wagner j [‘late 
High Tension Klcctric (.cncrator. operating at a speed of about 1.500 revolutions 
per mimite. may lx* placed within 5 nr 4 inches of the patient 5 minutes daily, 
k 5 to 0 minutes even second or third day. Kxposure of 15 to 20 minutes i- 
sate in X-ray examination when the patient is not to be -ubmitted to the action 
>•; t.te ray again tor at least 7 to to days. In exposing a patient to a series of 
X-ray treatments, the do<age may lie slightly increased if there i.- no sign of 
dermatitis or <iinhuru effect after 7 in 10 days. n» the other hand, it these 
elIeels are noticed. do-age inn>i Ik: eonsuleralils decreased or discontinued until 
the inllanmuition subsides. 

X-ray operators should not expose themselves to the action of the rav. 
but Otould use a tube shield and avoid the opening in the from, unless the tissue 
"t the patient is interposed between the opening and them, a- in fluoroscopic 
examinations, \11vonc can tolerate a certain amount of X-rav exposure, even 
with benefit, the -attic as anyone may remain in the direct rays of the sun without 
sunburn effect, but X-ray workers are liable t«. over-ex]ni.-ure utiles- some caution 
i- exercised in this respect. Should an X-rav burn be produced through any 
cause whatever, the acute singe, or inflammatory process, i- best relieved by the 
application ol high frequency current and topical dressing >>{ earthy prepara¬ 
tion-. such as antiphlogistinc, oxychlorine or other (elastic dressing. 
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Tlii? apparatus wa< designed ami perfected l»y Dr. K. Y. Warner, to 
answer tiic universal requirements of X-ray workers ainl 'pecialists. The X-ray 
tube is mounted in a luavv leaded glass 1ube-s!iield thick and large enough 
for tubes up to 8" diameter. Thi- tube shield i- fastened to an adjustable suit¬ 
or iron diaphragm, fs" thick an<l 9" in diameter. To this diaphragm is attached 
the compression ring and extra load diaphragms, according to the size of opening 
■ '■-•sired, 'lit.- circular . irrier supporting tlte tube shield and compression dia- 

])hragnt alio w s the 
In be to be set at any 
angle a n <1 m a y be 
raised or b)\veivd by 
the crank and gear on 
the stand, acting upon 
the perpendicular 
shaft. I n lowering 
the compression dia¬ 
phragm into position 
the weight of the ap¬ 
paratus is sufficient to 
give all the compres¬ 
sion desired. The ad¬ 
justable table mount¬ 
ed on a stand may be 
raised nr lowered or 
set at any angle to ac¬ 
commodate a <! j u s t- 
mcnl to the extremi¬ 
ties. 

For radiographs 
t It rough the body, 
the subject may be 
placed upon any 
office table or chair 
and the compression 
diaphragm adjusted 
t : ’ extend over the 
t a hie. that when 
the compression dia¬ 
phragm is lowered 
into position the X- 
ray tube and the sub¬ 
ject are held in abso¬ 
lutely listed relation to 
each other. The iron 
plate should in all 
cases be placed under the X-ray plate, and is made detachable lor this pur|>oxo. 
The X-raj plate being 1 Kicked up by heavy metallic substance, considerably 
shortens the* time of exposure necessary for the thicker portions of the body. 

The weight 01 the tube-shield and compression diaphragm is not objection¬ 
able as it is never necessary in lilt them except bv the mechanical adjustments of 
the .stand, and thi- i- easily accomplished without effort. The wliole stand is 
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FLUOROSCOPES. 
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This instrument is wry similar in shape to tho strict tscope, tin* body being of 
tnpnitig form with small end made to lit tightly over the eyes an.) bridge of the him' 
.-n as lo perfectly slmt our all light. The large oml is closed with a pinto, the inner 
- irfnccof which is covered with a uniform layer of fluorescent nmterial. This latter 
constitutes the fluorescent screen and is the essential feature. The screens used in our 
lluoroscopes ate made with Thirinm-T’lalino-Cyaiiide wliich is found to he tin* most 
tluoivseein and being of mm It Jiner material, gives clearer definition*. The ltarium- 
I'.'atino-Cyardde Is hound upon the snrfiiee hv wax instead of varnish. Varnish hinds 
tie' liarium-riatiim-Cyanide in such a tnamier as to prevent the most oflieient tluores- 
eenee and causes the screen to deteriorate with age. Our Si Teens, if properly eared 
for, will last, iieielinitely and are made cletaehahle from the tluoroseopc, so that, they 
may he used in a perfectly dark room without the use of the box with closelv fitting eud 
for eyes. 

Darium platinum cyanide is a salt that loses water and decomposes at 
tSo degrees centigrade, consequently care must be exercised not lo place the 
flouroscopo near a radiator or any object where it may become too hoi. The 
silts must also i>e preserved and the material used for binding the salts to 
the screen must preserve them as well. Wax is the best preservative we have. 
Varnish will allow the crystals to decompose with age. Varnish screens are very 
much cheaper Ilian wax screens, Iml as they do not last, wc only handle (hewax 
screens. 

When the barium platinum cyanide salts decompose they turn brown. 
Kxamine your lliioroscopc. It it is brown or orange color it should Ik- discarded. 
The proj>er color for the screen is a bright yellowish green. 

Price. 5X 7-incli.$10.00 

;; s ;; . . 4 . 2S 

7 X 9 '. . — . . _ 19.00 

“ 8x10 *• ......... 24,00 

The 5x7 size is considered the most practical and is better for examining 
the extremities than larger screens. 


.510.00 
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Fluoroscopic Work. 


This is especially desirable in examination <>f tin limits, n-ecrtainini' the 
excursion of the diaphragm. outlining the heart, locating foreign hotlies. examin- 
itu^ tract it tv.', <li>locati*»ii>. etc. I he uihc-shicl<) iietii" used. reduces the liability 
tu ,mv mjurioii' effect front lone exposure while under examination. 
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, DEVELOPING OUTFIT. 
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U’lii>» OtillU in (•.'[■••fiiilly intended for «lvv»*U»|iinj' X-lhiy l’laies, Il is a •'tval 
a>ixan (ape in 1 1 1 'is** ilniii.tr mil' ll X-l»:iv work 1*> l.e i«t> to develop rheir mvii jiliitm, ns 
Hi*• v know what is lo In* Innsi'il for npnii tin* pint*"* ami may tit-v*-lo|> tlio same with ft 
special vi<‘W to hrintrimr out 111*• object. looked t* » r; wlmrens a phnmtrruplier, not lu jn<r 
a<.s|H:iintod with tin- subject. of • • \i*• *~ur.* mi^lit not develop properly. 

tloii'l results in pietutv work cl*-11>i l.iruvly ii|uiu properly developing plates, 
cs|n ihilly wiifir there is but litt.e eniiTrasi in the outlines, as for instance, hip .joints, 
n mil calculi. ^rail stones, etc. Tit ordinary pliotnjrruphy it may bo readily understood 
tliaT any orm eowld develop a plate talo ir of a hark olijo-r upon a lijrhl background. 
WM Ci as it wonhl r.111ir»* oousid. i n>'le skill ami cxpci fence to «lcvi-lop a pinto taken of 
a hark object upon a ila'k baek^rioiir.il. 

The above outfit consist- of one ruby oil lamp. tray.-. I printing frame. 1 package 
•f print )>a| ei‘, one frrnduute, a bottl** of tlevelopej - , a t»■ oi!• of toner with tixingr 
solution, etc., ami eotnplcie directions for makinir tin* varimis solution- and developing* 
tin* plates. 


l'rlec eotllpl* li . t III \ a' \ <H . jlirlles 
'* *' •• K ( X lot “ 

“ *• • in . x ir; •• 

« .. | a N |,j .. 


S 5.00 .Net 
0 . 1)0 “ 
7.50 “ 
10.00 “ 
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X-Ray Plates. 


These plates are made expressly tor X-ray work. Although ordinary 
rapid plates, as used for camera work, may housed for X-ray work, these special 
X-m\ plates are extremely sensitive and the emulsion is much richer in silver. 
They are being used by the most experienced experts throughout the l.mtei 

Slates and Canada. 

Plates are furnished: half dozen in each box: the envelopes, one black and 
one orange color, being furnished separated . 

The plates should not be enclosed in envelopes until time to use' them, a* it 
us found that contact with the paper will in time injure the sensitized film. 

The following' list quotes the plates with and without envelopes, 
velopes are always sent, unless otherwise specified. 


Ku- 



H l l HOt T 

Sl/J-'.S 

KN\ I I 'H’lis 

. $ 0.65 

4 J .. 

5 *7 - . 

r xS 

1. IO 

_ 1.25.- 

6 ‘ 1 xS '7 . 

7 xto . 

S x 10 . 

. «Av 

2. to.. 

. 2.40 

x 1 2 

... . 4-20 

H N14. 

. 6.00 


14 

i 6 

<7 

15 
20 


XI7 
X 20 
X 20 
X 2 2 
X24 


V, i l l! 

KNVBUOl’E* 

.5 o.So 
I.40 
t -55 
2.10 
2.65 
- 3 - 00 


7- 2 5 

1-25 


y.oo. 

.3 25.. . )6 '40 


14.00. 


i 7- 2 5 


16.50. *>«40 

20.00. . 24.65 

dozen in each box. 


On 


Packed 

account of the extreme sensitiveness of these plates to light, great 
caution must he exercised in handling and developing them. 13 e sure that your 
room is perfectly dark with the exception of a safe red light when putting t ie 

plates in envelopes. , 

Plates exposed to the X-ray should he treated differently than plates 

exposed in a camera, if the best results are lobe obtained. 

The X-ray acts through the entire emulsion producing change in the sil ver 
not only upon the surface of the emulsion but through its entire thickness, 
best results are obtained by developing with some strong contrast developer as 
hydrochinoue retarded with bromide of potassium, allowing it to act upon all t u- 
silver in the emulsion. 

Physicians when beginning this work should select subjects with great 
contrasts, as hand or arm. 
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Wagner Direct Current Motor. 



laminated tjl core, pech-cV "Z "To' 

t -rr 2 

^park While in operation and the commutator retires bn, little tf “ "^“T 
•he end pieces are tnatle open to give the artnatnre good ventilation ^ 

asK5- —s 

aKhSr* 


110-volt direct current 
220-volt “ •* 

500-volt “ “ 


-..$45.00 Net. 
... 50.00 “ 

... 60.00 11 
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Wagner Speed Regulating Rheostat. 



This rheostat is tor use with direct current motors only and »sof first-class 
material throughout, made in strict compliance with tile Hoard of Underwriters 
requirements. The resistance is of Ocrman silver wire and is such as to gite a 
wide range of speed regulation. 

For driving our Mica-Plate Static Machine the speed may be regulated 
from a few revolutions per minute up to the full speed. 

The principal feature about this rheostat is the patent automatic release. 
All motors should Ire installed with the rheostat lui\ itig an automatic release \\ liich 
will prevent turning the current on the motor at full load. Most automatic speed 
regulating rheostats are made with a magnetic clip acting on the speed regulating 
lever direct. This retards the action of the lever, making it difficult to move 
it forward or backward. With this rheostat the automatic release does not 
touch the speed regulating lever, except when starting from the “off button. 
The speed regulating lever may Ik.* moved backward or forward with perfect ease 
and the current cannot be turned on to the motor until the speed regulating lever 
is brought to button “off” and started from that point. 

Price for use with #-H. P. Motor, no-volt Direct Current.St2.oo 

Price ..* “ 220 .. . i 3 °° 

Price “ “ “ “ “ 5™ ** '• “ . * 4 -<» 
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Where it is necessary to economize office space the motor may be placed 
on top of the machine, as per illustration. The Speed Regulating Rheostat may 
be either oil top of the machine or at the end of the cabinet, as both our motors 
and machines are perfectly balanced there is no vibration from the outfit when 
direct belted in this manner. In fact the machine may lie placed on rubber tired 
casters and taken from one room to another, as for use in hospitals, 
sanitariums, etc. 

Where the machine is to remain permanent the motor may be placed upon 
the floor at the right hand side of the machine, and the rheostat upon the wall 
just above the motor. It the motor is placed on rubber or cork pads sound 
vibration will be more completely absorbed. Toy rubber balls cut in two make 
excellent pads for this purpose. 

Belts driving the machine should lie- kept tight and occasionally oiled with 
castor oil. The best belt fastener for a round belt is a hook made from heavy 
Gorman silver or steel wire; an ordinary steel wire nail will make a good belt hook. 

To fasten the hooks in the ends of the belt make an incision with the' point 
of a knife, do not cut away the leather as it will weaken the belt at this point. 

F. 

I 

I 

I 
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Alternating Current Motors. 



Inasmuch as alternating current motors work by induction, speed of the 
armature cannot bo economically varied, so for speed regulation we mount the 
motor upon a special sliding base, which is moved backward or forward by the 
action of the lever. Step-down pulleys arc provided, so that placing the belt on 
the various size pulleys and moving the sliding base, any desired speed may be 
obtained. 

Where office space must lx- economized, the motor may be mounted on 
top of the machine, as illustrated. 

Motors furnished by us are self-starting and must be adapted to the 
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current with which they arc to he used. When ordering give voltage and cycle 
of current. 

When the motor is mounted on top of the machine, moving the lever out¬ 
ward from the end of the machine loosens the belt, that it may he readily moved 
from one diameter of pulley to another. While heir is loose, the current should 
be turned on, and the motor will thus start practically without load, requiring 
much less current than if started with tight belt. After the motor comes to full 
speed, move the lever hack, gradually tightening the licit, till the desired speed 
of machine is attained. Place the Ivolt on the smallest diameter for low speed or 



the largest diameter for highest speed. It the motor is to be placed upon the 
floor, the lever to the sliding base i> reversed, so a> to extend upward, as illus¬ 
trated. 

These motors, as illustrated, with sliding base and step-down pulleys, are 
specially adapted for use with our 4 and 8 plate machines. 

Price of motor complete, with sliding base and step-down pulleys for 
6o-cyc!e or 133-cyclc, no volt A. C. current. $65.1x1 net 

The large special generator for radiograph requires a special motor. Prices 
on application. 


it. v. wacjxer co..(;hi<;aoo. 

WATER MOTOR. 

Whore water pressure of over 49 pounds cau be 
procured a water motor is the clumpest and most 
Satisfactory power witlt which to run u St atic Machine. 
Tin- speed of the motor is regulated by simply reg- 
idriLin.tr tl.o amount of water turned on and tint 
mceltanieal construction is so simple that there is 
practically no wear and tear or getting out of order. 
Tlic cut, represents the average size Water 
Motor which requites a floor space of lax la inches, 
bight 22 inches, water supply necessary l inch 
corporation cock at main, If- inch pipe from main to 
motor, 2 inch waste pipe, opening in motor about 
8-10 of an inch or size of a small lead pencil, the 
object in Using such a large feed pipe is to secure 
the highest- possible pressure. Pulley on the motor 
10 Inch proved and is suitable for driving 4 or G-platc machine at n water pressure of 
40 pounds or over. 

Price. 880.00 Net 

GAS OR GASOLINE ENGINE. 

1 H . P. 


^ here it is impossible to secure* s’ome commercial motive power, this little engine 
provides u most efficient mentis of running our Static Machines. As illustrated, it is 
complete with cooling tank and all cipiipmcnt and requires a Hour space of 3 feet 
in inches by 8 inches. Jt makes little or no noise in operation and can be started and 
snipped at. will, requiring bur little attention oil tho part of the operator. Cost of 


operating is about a cent an hour. 

Price. .* 75.00 Net 

" for Electric Ignition Attachment-.. 15.00 “ 

“ Extra Fine Finish... 10.00 “ 
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High Speed Gear. 



The High Speed Gear as illus¬ 
trated may be attached to any of our 
Mica Plate Static Machines for driv¬ 
ing the machine at high speed by 
hand. Willi this gear one revolution 
of the large crank drives the Miea- 
Plates 13 revolutions and the machine 
may he driven at high enough speed 
to do perfect work ; in fact as good 
work can he done driving the machine 
by hand with high gear as with a 
motor. The use of a motor, however, 
is far more convenient and these high 
speed gears are usually employed only 
temporarily until some form of motor 
is obtained. 


Price 


$10.00 Net. 


Wagner Static Cataphoric Electrode. 



This device is used for applying gaseous substances cataphorically. 
Full directions are sent with each Electrode. 

Price.....$8.00 Net. 
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Air Compressor. 


We have had so many calls from 
our customers having motors for oper¬ 
ating static machines and other ap¬ 
paratus for an ail compressor to be 
driven by hand, belted from their 
motors, that we have designed and 
manufacture the pump as illustrated. 
The pump is made of the best material 
throughout and has special cheek 
valves to hold the pressure without 
leakage. The cylinder is stationary 
and the piston is operated by a piston 
rod. having bearings at both ends so 
that the packing in the piston wears 
uniformly all around and works with 
least possible friction. A P. 

motor is sufficient to run the com¬ 
pressor up to 70-lb. pressure. 

If a special motor is used for driv¬ 
ing the pump they may both be 
mounted upon the same base, but if 
a motor used for driving a static ma¬ 
chine or some other apparatus is to be 
used the pump should be placed in a 
convenient position for changing the 
belt from one apparatus to the other. 



Price, as illustrated......S, 5.00 .Net. 

Price, complete with ’s-H. P. nr>-volt direct current motor, mounted both 

upon the same base.fco.oo Net. 
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Therapeutic Arc Lamp. 


This lamp is built in strict compli¬ 
ance with Hoard of l ire Underwrit¬ 
ers' requirements and is perfectly safe 
for use in any office building. 

The parabolic reflector used 
stead of being polished metal is 
with specially- prepared silvered 
which cannot blacken, and will n 
permanently bright, obviating th 
cessity of frequent poli-hing 
or replating, as is the case 
with all metallic reflectors. 

This lamp can be made to 
produce from 500 c. p. up to 
5.000 c. [>., according to the 
size carbon used, and tbo vol¬ 
ume of current passed from 
the lamp. 

The reflector is lilted with 
screens for producing various 
colored lights, and also a pro¬ 
tection to the patient against 
any spitting of carbon from 
the arc. 

The lamp is mounted on 
elegant marble top table pro¬ 
vided with casters. The cable 
to the lamp may be made any 
desired length. The lamp is 
very easy of adjustment, can 
be swung up and down, side¬ 
ways or elevated. The dia¬ 
phragms may be fitted to the 
opening to spot the light dow n 
to any area desired. 

Price complete, as illus¬ 
trated .$85.00 Net 
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Therapeutic Arc Lamp. 



.\S' 


T'his arc lamp is constructed on the same principle as the spot lamps used in stage 
lixhtinK The lamp is housed and is mounted on a carriage so it may be moved for- 
vvanl or backward in the lamp house. bringing tin; light nearer the opening in front when 
tin ligh. is spicad out at a wide angle, and when the lamp is muved backward awav front 
the opening m front the light is routined to small angle that the. area of light may he 
readily adapted to the surface under treatment. 

rhe lamp is easy of adjustment to any jinsiiinn ami is the most useful for genera! 
requirements of any therapeutic lamp. 

Price of lamp, as illustrated, all complete with )\ various colored screens. $tio.oo Xet 
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Therapeutic Incandescent Lamps. 



1 hese therapeutic lamps may he provided in any size from 50 c. p. to 
500 c. p.. according to the size desired and the lamps adapted to any available 
commercial current, either direct or alternating. 

These incandescent lamps, being provided with highly polished parabolic 
reflectors, give otif a most powerful radiant energy ot great value for therapeutic 
requirement-. 

Prices are quoted upon request, with information as to the kind of current 
available. 
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Electric Light Bath Cabinet. 



Electric light baths have become quite popular in the treatment of all 
sv.'tetnie conditions where elimination is lo he assisted, a* in rheumatic and gouty 
conditions, nerve troubles, etc. The radiant energy irotn the great number of 
lamps employed in the cabinet will cause the most profuse perspiration with but 
verv little elevation in temperature oi the patient, and patients who cannot tolerate 
Turkish or hot air baths arc quite comfortable, and experience no depressing 
effects whatever from the electric light bath. 

This cabinet is made from specially selected and well seasoned quarter 
sawed oak. cabinet being fir^t lined with asbestos, and then fitted with special 
mirrors, that will not crack from the expansion clue to the heat in the cabinet. 

Ml of the inside not covered by mirrors b heavily coated with aluminum prepa¬ 
ration. giving the greatest possible reflection of light. 

The cabinet containing thirty-six 16 c. p. lamps is considered most prac¬ 
tical. However, larger size lamps may be used. 

The cabinet is built in strict compliance with Hoard of Tire Underwriters’ 
requirements and will pass inspection where it may be operated from any incan¬ 
descent light current. 

Prices quoted on application. 


_L_ 
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Portable Dry Cell Batteries. 

In placing o>jr Portable Dry Cell Rattct ies upon the market, wc claim that a won- 
derful advance has been made in electrical apparatus for therapeutic use. No form of 
instrument heretofore offered begins to till the requirement* so thoroughly as this form 
of buttery does. It meets the theoretical and practical rcqnirmenU of a galvanic 
battery of moderate power and constancy for medical use better than any other yet 
devised for portable use. 

The only form of portable galvanic battery hcretofoie placed upon the market 
which lias met the requirements for all ordinary eloetrcdyticwork lias been the zinc 
cur bon acid fluid batteries, but t lie necessity of frequent renewal of battery fluid and 
elements and the annoyance and damage caused by leakage have created a demand for 
a reliable dry cell battery to take the place of the antiquated fluid battery. Many 
forms of dry cells have been devised for this purpose, among which the chloride of 
silver cell has most commonly been adopted, but practical experience has proven them 
to be lucking in some of the most essential features necessary for maximum ope¬ 
rations. One principal objection Is ihe low volume of current or amperage gene¬ 
rated, which rarely exceeds 300 millimnperes on short circuit, and when used with 
resistance in circuit does not produce sufficient volume for the treatment of lihroid, 
or other treatments requiring a large volume of current; they are also found to ha 
subject to local action when not in use, which slowly destroys the strength of the cell. 

Recently however the demand for a dry cell for commercial purposes, such as for 
electric bells, telephones,annunciators, etc. has caused considerable experimenting in 
this direction until at the present date thesalamoniae dry cell has proven to be undents 
improved construction the most efficient- in generating capacity, durability and 
lasting quality of anything ever heretofore produced fluid acid battery not excep¬ 
ted, for the following reasons: 

It is free from all danger of destroying or injuring clothing or other fabrics. 

It is always ready for use without any special preparations. 

Cheaper to operate. Constant in action, and is so improved in its construction 
that there will be no deterioration whatever, when the battery is not in operation 
and when used for the purpose intended, generally last from one to two years and 
when exhausted, new cells may be replaced with much less expense than the cost of 
renewal of a chloride of silver battery and at even less expense than the cost of acid 
solution necessary to operate the old style zinc carlion battery for the same length of 
time. 

In the combined batteries the Fa radio coil is added with separate cells of largo 
size for operating the same. In many instances this is a great convenience: no more 
complete apparatus of tins kind has been offered to Physicians, and we can say that it 
is without equal, as the battery has stood the most severe tests. The current of the 
ordinary acid batteries begins to diminish the instant the battery is used, gradually 
diminishing the strength until it is exhausted. On the other hand the dry cells used 
with these portable outfits, increase in current strength for a time and then remain 
almost without variation until the cell is almost exhausted. The current from our 34 
cell battery is sufficient, foru.se in treating uterine fibroids by Apostolis method. 

The cells used in our portable galvanic outfits are U inches square and 3 inches 
high and weigh about 8 o/.„ giving an electro motive force of 1.6 volt, and from 14 to 
2 amp. on short circuit. 
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Faradic Coils. 

i 

In the selection of a Faradic battery too much attention cannot be given 
the coil, as this is what determines the character of the current. 

The current from a Faradic coil is developed by the magnetic action upon 
the coils of wire. A core of soft iron laminated to prevent focular currents in 
the iron should be used. 'When the core is magnetized by passing a direct current 
was from a cell) through the primary winding provided for magnetizing the core, 
ati impulse of current is developed in all the coils of wire surrounding the iron 
core. When the core demagnetizes there is an impulse of current developed that 
^ travels in the opposite direction from that developed when the core is magnet¬ 

izing. Inasmuch as the current generated by the demagnetization of the core is 
much stronger than the current generated by the magnetization of the core, there 
is more current in one direction than the other; therefore the Faradic current has 
a positive and negative effect and is practically an interrupted induced current. 

The number of turns or times the w ire passes around the iron core governs 
the electro-motive force or voltage of the current in proportion to the strength of 
magnetism from the iron core. A coil having a wire passing around thecoreone 
thousand times will develop twice as much electro-motive force as a coil with 
only five hundred turns, other things being ecjual. For some purposes very high 
voltage is desired. The higher voltage currents are found to be more sedative 
and more effective in the relief of pain than the lower voltage currents. 

In connection with the voltage, we must also have volume or quantity of 
current. It is the volume or quantity of current that produces chemical change 
, in the tissues The volume or quantity of current is governed by the size of the 

wire. The larger the w ire the larger the volume of current, and the finer the 
wire the smaller the volume of current. 

Coils may he made very small and cheaply of very fine wire and yet pro¬ 
duce high enough voltage to give severe shock, but if sufficient volume of current 
is to be obtained from a Faradic battery to produce any chemical change in the 
tissue, coils must not be made too small. A primary winding, as small as No. 

' 20 . gives as small a volume of current as would he practical in the treatment of 

rheumatism; where the alkaline effect of the negative pole is especially desirable, 
even much larger primary wires should he employed so as to give largo volume 
of current. 

The little cheap induction coil outfits usually found for sale in nearly 
every electrical supply store are found deficient in this respect, and a great many 
I people are being misled into the belief that Faradism is not effective under certain 

conditions, where it is really the best treatment known, providing suitable coils 
i are used. 

] 

j 

\ 

1 
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Physician’s Portable Faradic Battery. 

WITH RAPID SPRING VIBRATOR. 

NO. 1. 



This Battery Is designed to meet the requirements of all the purposes for which a 
portable outfit is applicable and is made of the best material throughout. Put up in 
highly polished mahogany case, size 0} x 9 x 7 inches, with nickel plated trimmings. 
Hard rubber base, equipped with Faradic Coil, special rapid Spring Vibrator which 
produces a very smooth and even current, especially desirable for relieving pain, Pole 
Changer, Starting switch for two Dry Cells, Binding Posts, etc. 

Price complete, with set of electrodes as shown io cut.$20,00. 
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PORTABLE FARADIC BATTERY. 

WITH RAPID SPRING VIBRATOR. 


NO. 2. 



This instrument Is practically the same ns No. 1, With omission of Pole Changer 
and Box trimmings, and is applicable for Family use, or where convenience in the mani¬ 
pulation of an instrument Is not an item of necessity. 

Price complete, with electrodes ns shown In cut .f 16.00. 
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FAMILY FARADIC BATTERY. 

NO. 5. 



This is a very convenient form of flattery for Family use, as it is very simple in 
const.ruct.ion ami sufficiently strong for alt or.Unary Treatment. The coil is of special 
design, with nickel plated heads and exterior Kegulnting Shield, provided with Indi¬ 
cator for the current strength, lhe instrument is sot in operation l»v simply turning 
the switch to (on) button, which is connected with a Dry Cell that will last from C to 
12 months with ordinary use. 

Finished in a hard wood box, size* 6 x t) x 5} inches, with compartment for elec¬ 
trodes. 

Price complete, with electrodes us shown in cut... $10 no 
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Dry Cell Portable Galvanic Battery. 

NO. 21. 



This instrument is especially intended for light electrolytic work, such as tlio 
removal ot superiliious hair. moles, watts, mievia. etc. it i.- pm up in a tim-ly finished 
mahoghany box with niarboli/.ed slate bust 1 for switch and binding posts, it is 
furnished with six dry cells which arc enough for the work intended, but the box may 
be made to contain as many as 12 cells when desired. 

Size, Cl x 0 x 7. 

Price complete with conducting cords, sponge disc, metal handle and 


needle holder, (! cells ... .$12.00 

With 12 dry cells and circle of buttons fur same . 15.00 
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34 Dry Cell Portable Galvanic Battery. 


NO. 48. 



This outfit consists of 34 dry cells put in a finely finished quarter sawed oak box* 
8x 14 x !). The base is of marbleim-d slate and the switches, contact buttons, etc., art* 
nickel plated. It has double selecting switch with n circle of 30 buttons, pole changer, 
milliampere meter and German Silver wire rheostat, which is connected with three 
special large cells and is suitable for operating miniature incandescent lamps, fot 
illuminating cavities, etc., making a most convenient instrument of sufficient strength 


for all ordinary work. 

Price as shown in the cut.?40.00 

"Without Milliampere Meter.'28.00 


New cells for this battery are worth 25 cents net each, and if less 34 cells is 
desired, this price may be deducted from the price quoted. 
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Combined Galvanic and Faradic Portable Battery 

WITH 34 DRY CELLS. 


NO. 49. 



This is essentially the same as No. 48, but has in connection with it a first-class 
faradic coil with 3 extra large cells to operate it. The battery gives a galvanic or a 
faradic current of suflieicnt strength to treat any case. 


Price as shown iti cut..$JU.OO 

Without Milliampeie Meter. 3-8.00 
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Portable Combination for Diagnostic Purposes. 

NO. 27. 



'Ibis instrument is put up in finely llnished imitnriuu-mnroooo covered ease, 18 in, 
l n n£r I'v 7 in. villi' and 8 in. high, containing 4 special dry coils ami I it. tod with switch 
board of nuirltli-izi'd slate, mounted with tanulic coil, current selector, pole changer and 
special German Jjilvvr Wire Kheostal,f«»r u-e villi l uiveisnl Lamp Set, urfdolt is furnished 
villi it. (See page This combinatiim makes a most practical portable outfit, tis 

it will answer every rcuitircnKiit tor a visiting liattery. 

Price complete, as illustrated. . .&15.O0 Not 

Price without i'aludie Coii and Llcclrudcs. I'S.tui Net 
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FARADIC TABLE OR WALL PLATE. 

WITH SLOW SPRING VIBRATOR. 


NO. 6. 



Tl" 0011 r,uljislu ‘'l vvitb lhi * wound wiili very course wire so us to develop 

u l«rgc volume of current especially suitable for baths. The e-oil may be operated from 
oue or two sal-ammoniac cells. Tt may be place.1 on the wall by the side of the hath 
tub and the terminals place. 1 in the wafer, may be so arranged as to direct the current 
through any part or the body. The large volume of current capable of being developed 
by this coll is also desirable in alt cases of muscular degeneration, as very deep mas- 
cular contractions may be caused. The base is of marbelized slate in. All metal 
parts heavily nietde plated. 


Price as shown in the cut. 


.$ 10.00 


i 
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Combination Faradic Plate. 

NO. 8. 



This Faradic Apparatus lias separate coils for slow and rapid interruptions In 
motor and sensory elTocta. The sensory eoit is wound with line silk insulated wire of 
extm length, and is used in connection with the ’’Singing Rheotomc,” which is a thin 
metal ri bon made fast at. both ends, and brought to a high tension bv means of a 
sriew lever, thus enabling the interruptions to bo varied to a certain extent, ami pro¬ 
ducing a very high rate of fieipiem-ies in interruptions. 

The motor coil is operated with independent vibrator made for special slow inter¬ 
ruptions. A Rheostat of high resistance Is ulso mounted on the base, which is verv 
Useful in toning down the current. J 

Tnee in highly finished oak ease, with beveled pinto glass in cover, complete 
«ahown incut. $.30.00. 


(C) Jeff Behary 2019 


90 





m 



H. V. WAC.N'Ktt CO., CHICAGO. 


Principles Relating to Shunt Coils and Rheostats. 


Galvanism covers a very wide range of usefulness and work ran lie done with it that 
cannot be duplicated In any other means. It would be very much more popular today with 
general practitioners if it were r.o: for the fact that manufacturers of electrothcrapcutic 
apparatus have been turning out not only unreliable galvanic apparatus hut so-called gal¬ 
vanic batteries, entirely unsuitable for the work. 





r 


The galvanic current was livst discovered by Galvani. who produced the current with 
discs oi poplar and zinc piled on top of each other, having the discs insulated by some por¬ 
ous material that holt! moisture to act upon the metal; in other words a Galvanic Pile. This 
current is of uniform potential and tlows constantly through the circuit in one direction. 
The current from cells is the same, and any t orrent used to substitute the current generated 
by chemical action must he a perfectly constant, one direction current. If a dynamo generat¬ 
ing a one direction current, called direct current, is used, it should lie provided with a great 
number cif sections in the armature to produce as perfectly constant, uniform voltage as 
possible. 

Large dynamos used for commercial purposes, such as electric lighting plants, usually 
generate a more constant voltage than can be obtained from cells, but the small dynamos 
operated by small motors, as in rotary conveners used where alternating currents only arc 
available, are often unsttitod for the work, having perhaps only from 12 to 24 sections in the 
armature, generating a sort of pulsatory one direction current. 

In applying the galvanic current the strength is governed i:i two ways, cither by 
increasing or decreasing the resistance in circuit with a rheostat or by increasing and 
decreasing the voltage or electromotive force by shunt coil or the number of cells used. 
There is a great difference in the effect of the galvanic current when applied at high voltage 
with small volume, as governed by a rheostat, and when applied at low voltage with the same 
volume as governed by shunt roil, or the number of cells turned on. When the current 
passes through the tissue at low voltage in proportion to the volume it spreads out and 
diffuses through the tissue much more than when applied at high voltage per given volume. 
()a this account the current is less painful for all electrolytic requirements and the decom¬ 
position or chemical effects of the current are confined more nearly to the tissue in dose 
proximity to the electrode. 



i 


1 

4 

l 


When the current is applied at high voltage, per given volume, it does not diffuse or 
spread out as much in passing through the tissue, is more painful, but is better adapted for 
use where the deeper tissue i- to he affected, or for cuiupliorcsis where medication is to be 
carried into the deeper tissue. 

The shunt coil, as herein illustrated, ami ns used in all our Xcxv Universal wall plates, 
was designed by l>r. K. V Wagner, who first adapted the use oi the shunt principle for 
voltage regulation in electrotherapy. and i> the only perfect means of perfectly regulating 
the voltage from direct incandescent light currents A great many physicians have tried to 
use rheostats for controlling commercial currents and have found them of little value 
because they do not regulate the electromotive force, but simply choke down the volume of 
the current with but very little loss of voltage, making the current too painful to be used tor 
anv light electrolytic work, such as epilation, removal of moles, warts, etc. 

In our regular Shunt Coil the voltage is regulated in gradations of two volts each 
and guaranteed to be within 1 % of accuracy. 


J 

I 


(C) Jeff Behary 2019 


91 




R. V. WAGNER CO., CHICAGO. 


The voltage in the main circuit does not affect the voltage of the shunt or patient's 
circuit, thus insuring absolute safely from shock in ease of short circuit on attv part of 
electric light circuit causing an increase of voltage. 

Hie Shunt Coil is constructed of fireproof material throughout, resistance of Ger¬ 
man Silver wire, insulated with Asbestos and afterwards enameled. All connections arc 
permanent, and leading off wires arc embedded in an insulating compound, that all liabil* 
Uy of short circuit is absolutely avoided Tt is connected up just Hie same as so many 2 
Volt Cells, and when used on constant current, whether front Dynamo or Storage cell,'its 
:uin.n will be essentially the same in every respect, except that ol its uniform constancy 
which is a great advantage. 

The button marked V is the Positive, or when any two buttons are living used the 
lowest niiniKr of the two is positive and the highest negative, and when used with Pole 
changer should lie connected with same according]! 

I be large Ponding Posts urv for connection with the light circuit, one being marked 
‘ P H ostivet. the other "V I .Negative >. and they should be attached to the wire or tenth- 
mils from the electric light circuit 

lo ascertain which is positive or negative of the terminals from a Direct Incandescent 
Light current (or any galvanic current of .sufficient voltage) immerse both terminal* in 
water within ahcint an inch of eacl. oilier, and it w ill be seen that more gas will collect upon 
and arise from the Negative. 

Care should be exercised NO I to touch the terminals together while the current is 
on, as this will form a short circuit and do damage. 

1 -or use with the alternating current, a true sinusoidal current, the uses of which are 
well known, the electromotive force is effected the same as will) the direct current, giving 
mo-t satisfactory results in relieving pain, stimulating muscular ti-siic of both the striated 
and non-striated variety, rjuicketting nutrition, exciting secretion and arousing latent Physical 
functions. 


Instruments of any desired gradations are made to order. 
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Shunt Coils for use on Incandescent Light Current 



This Shunt Coil is connected to binding posts, mounted upon slate base, and is 
, Intended to be used with switch board in the same manner as cells. It may be used 

with any cabinet outfit. 

If you are now using cells, and can get the direct light current, replaco them with 
this Shunt Coil and you will always have practically the same as 41 fully charged 2 volt 
cells, giving an absolutely uniform current. 

This instrument is constructed in strict compliance with rules and requirements 
as recommended by the Underwriters' National Ulectne Association. 

I It can be used in any position, and may be fastened to wall or table, as desired. 

Put up in finely enameled Iron bos. size 12 x lfix l inches, with highly finished 
! elate base and ail parts nickel plated. 

Price complete, with plug and cord uttuelimenls.§15.00 Net 

| 

i 


* 
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Universal Wall Cabinet 
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The agnor T. ti i\o 1 \\ all (abinet i> so constructed as to lie read i l y 
adapted for use with the direct 110 volt current, or w ith any commercial current a« 
well ns for use with cells. Altogether the wall cabinet is a most complete galvanic, 
faradic and sinusoidal outfit, giving a much wider range of both galvanism and 
faradism than has l><M i n lound in siiniiar instruments heretofore offered the j)ro» 
fession. All of tlie parts are made detachable. The Faradic coils, rheotome, rheostat, 
meter, switches, etc., may be readily removed so that the purchaser in selecting an 
outfit with only such parts as he may need for the time being can at any future 
time add other oarts as lie may desire. In this wav it will never bo necessary to 
discard the outfit in order to obtain a more complete one, as would be the case in 
buying a cheap outfit so designed as to be incomplete. 

In the manufacture of the new Ini versa) Wall Cabinet, the cabinet is at first 


completed with all the wires and connections for the various instruments, as shown 
by illustration Xo. 1, page %. 

When the sensory and sinusoidal coil is removed the wires remain the same 
and are hold in place by nickeled buttons, as shown in illustration Xo. 2. page 
101 , or without the German silver wire rheostat, automatic current interrupter, 
sensory and sinusoidal coil, the cabinet appears as in Xo. 3 . page 105 . 

If the cabinet be purchased as illustrated in Xo. 3 parts to make the outfit coin* 
plete as in Xo. 1 may he added at am time. 


M hen the out lit is to lie used with the 110 volt direct current or with direct 
current supplied indirectly from am commercial current, a shunt coil is placed in 
the top of the cabinet. J lie resistance for the shunt- coil is of German silver wire, 
and the steps arc tapped out. and connected to the broad surface contact buttons 
of the circle provided with double selecting switch. With a shunt coil of this kind, 
the resistance is absolutely uniform and constant. There is nothing to get out of 
order because the contact surfaces are accessible and may be kept clean. In cheaper 
constructed apparatus, where German silver wire resistance is used, contacts arc 
usually made by a clip sliding direct upon the surface of the wire which gives a very 
small area of contact and is unreliable, as these contacts are not onlv small but are 
inaccessible and cannot be kept clean. 

In our shunt coil the main circuit passes through six coils of German silver 
wire of about 200 Ohm’s resistance, which consumes about, one-half ampere, (the 
same amount of current required for a Id c. p. lamp). The coils are mounted in a 
sheet metal box so as to meet the requirements as adopted for safety by the Board 
of Fire ITndervtTiters. With a shunt coil of (his kind (here is absolutely no danger 
of sIiock to the patient. The current supplying the shunt coil could be suddenly 
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increased to o.OOO volts instead of llo without shoot: In patient; whereas if a 
rheostat or a resistance in series with tin* patient were used the result to the patient 
would he disastrous. 

In very cheaply constructed apparatus if is common to use a graphite rheostat, 
usually made of a piece of slate with graphite paste smeared over the surface. This 
is hut little if any hotter than a liquid rheostat which has long ago gone out of 
use oil tux-cunt of the variable resistance, making the galvanic current unsteady and 
painful as compared with constant resistance. 

Aside from this it should he remembered that any open circuit in the main 
of a shunt would result in serious shock to the patient, or that turning otf the 
current and turning it on again full strength as being applied result's in shock. 

As an absolute prt'eaution against such accident on the line supplying the cur¬ 
rent when using a commercial circuit, all of these new ITuversal Cabinets are 
supplied with an automatic cut out switch. (See page 121.) It sometimes 
happens that in using a Commercial circuit, a lineman or inspector inspecting 
fuse boxes, switches, etc., will interrupt the current by shutting it off and turning 
it on again. In this event the moment tlu* current is shut off the magnet holding 
the switch releases it and the current cannot be turned on again until the automatic 
cut out switch is used. 

r i liis automatic cut out switch may be used in scries with anv form of appar¬ 
atus not consuming over 2ii amperes. 

Tt will he found that the use of graphite resistance is not allowed jo connec¬ 
tion with electric lighting and power or with telephone and telegraphic work. In 
such work the safety of the apparatus is protected by automatic cut out switches 
and when it is to he considered that the physician not only has his apparatus to 
protect, but the patient, importance of proper German silver wire resistance and 
automatic cut outs cannot be overestimated. 

The induction coils used on this outfit arc made with the utmost care and so 
designed as to give a wide range in volume of current according to the si/.e of wires; 
also to obtain the greatest number of turns possible in the sensory and sinusoidal 
coils for high tension effects. 

The current from a faradic coil is induced by the magnetic action of a soft 
iron core, the core being laminated to prevent foeular currents or consumption of 
energy in the iron itself. 1 lie core is magnetized by (lie current passing through 
the primary winding. When the* core magnetizes an impulse of current is developed 
in one direction ; when the core demagnetizes, there is an impulse in the op|>osite 
direction. The strength of current developed by the demagnetization of the iron 
core is very much stronger than the current developed by tin- magnetization of the 
iron; therefore, the faradic current has a positive' and negative effect and is prac¬ 
tically an interrupted induced current. 

The number of turns or times the wire passes around the iron core governs 
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electro-motive force or tension of current in proportion to the strength of magnet¬ 
ism from rile core. A coil having a wire passing around the core 1000 times will 
develop twice the electromotive force of a coil with only 500 turns, other things 
being equal. 

Some manufacturers lay great stress upon claims for many miles of wire for 
their coils, but if the coil ho of larger diameter and the wire winding is not in 
close proximity to the iron core a coil with 10.non miles of wire need not necessarily 
be any hotter than a coil with “i.rton miles of wire. 

The interrupters and rheotomos used with our coils ore adjustable to regulate 
the frequency of interruptions. The operation of these coils and the rheotomes 
may 1 m.- I letter understood by studying the directions for operating the switehboard. 

J he inilliainpcrc meter listed with the outfit is our improved meter .No. 45, 
as shown on page 115. 'I here an* many types of inilliampeve meters now man¬ 
ufactured and as this meter is made to be easily detached from the switchboard 
it can be substituted for one of miv make. 

If a standard milliampore meter as made by some other electric measuring 
instrument company is desired we will allow the net priec of our improved meter on 
the eo.-r of such meter as may be selected. 

Our automatic ilieofmno is operated from a small elec-trie motor tbc speed of 
which may he varied, giving a wider range of frequencies in interruptions than can 
be obtained from clock work interrupters as commonly used on cheap apparatus. The 
contacts are all accessible and can be varied at the will of the operator. 

All the vi irioiis attachments are mounted upon niarlileized slate which does not 
discolor or deteriorate with age. 

llacli cabinet, is <*f s< !cet qua t ier-sawed oak, highly finished, doors and sides 
being fitted with bevel plate glass. 

These New Universal Wall Cabinets are 22 inches wide, 14 
inches deep, and 38 inches high over all. 

The back of the case is provided with extra heavy iron straps 
for fastening to the wall. The cabinet may also be mounted on a 
table or stand. A convenient form of stand is listed on page 109. 

We also desire to call special attention to the fact that all of the 
parts of the switchboard are detachable so that we can furnish you 
any special make of meter, rheotome, coil or other attachment that 
you may desire. 

The outfits illustrated herewith have in our experience of over 
18 years proven to be the most practical and the best value for 
the money. 
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NO. 1 UNIVERSAL WALL PLATE 


This Universal W#*11 I’lalc as illustrated is a <•«*iii]«■ galvanic, faradic and 
sinusoidal outfit, giving a very wide range of both galvanism ami faradism. The 
strength of the galvanic current may be regulated in gradual gradation from a frac¬ 
tion of 1 mill tarnpere to 2 amperes by increase or decrease of voltage with the pole 
selwtnr, or by increase or decrease of resistance with the rheostat, or both. The 
nnllimnpere meter gives accurate direct readings. 

The automatic alternator and interrupter does not need to be wound up, but is 
operated from v. small motor which may be governed to give a very wide range and 


(C) Jeff Behary 2019 


98 














































97 



n. V. WAOXEH CO.. CHICAGO. 


frequency of alternations !<>r sinusoidal work. and of interruptions for both the 
galvanic, faradic and sinusoidal currents. 

The faradic and sinusoidal coils arc of the very highest quality and arc *o 
designed as to do tin- most efficient work for lugh tension with small volume or low 
tension with large volume. 

The interrupters for Hie faradic coil are of the most approved typo, and aside 
from giving a perfect uniform strength in frequency of interruptions ?nav he 
regulated to give any desired frequence. 

Price all complete with conducting cords, universal handles, sponge discs. 

for use with the lit) volt direct current.$30.00 \‘et 

Price without the shunt coil and Automatic cut-out switch, as adapted 

for use with cells.$75.00 Not 


When the wall plait' is furnished for use with cells a cable of wires for eon- 
neeting the cells is furnished, (.'ells are extra as per pages 150 and 151. 

Altogrtlici the T ni versa I Wall Plate is a most complete, simple and elTceTivc 
equipment the use of which may be hell or understood by reading the following 
directions: 

V, lion 110 volt current is used turn on the current with automatic cut-out 
switch. (See cut on next page.) 



In applying any of die currents the conducting cords for apphinu the current 
to the patient are attached to the binding posts ns shown at the lower part of the 
diagram. The pole changer should he placed to the extreme left or extreme risrht. 
When placed to the left, rite left-hand binding post is positive and when placed to 
the right, the right-hand binding post- is positive. 

When the outfit is first connected to the 110 volt current the polarity should 
be tested in the following manner: 

Place the two eord tips in water, turn on about 3n to 40 volts, the current 
passing through the water from the cord tips will cause more gas to collect and 
bubble up from the negative terminal. The two tips placed upon a strip of paper 
moistened with a solution of iodide of potash, the positive pole will cause a dark- 
brown spot to appear, or if a moistened piece of litmus paper be used, the positive 
pole is acid and the negative pole alkaline. 

TO OBTATX 1JIK 0 ALA AX1C ( I. TIRlIXT, the combining switch is placed 
to the extreme right on the button marked 0; have all other switches on buttons 
marked “off.” 

If Galvanic current is to be measured, place the meter switch od button marked 
‘'on,” then when the electrodes are in position the amount of current passing 
through the patient will be indicated by the under. To turn on the galvanic current, 
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move both arms of the double selecting; switch forward one button, having lower 
arm on the button marked • ‘o,” then move the upper arm forward around the circle 
until the desired strength of current is obtained. If the lower arm is moved forward 
around the circle of buttons the strength of current is governed by the number of 
buttons between the two levers. 

When it is desired to regulate the current's strength independent of the voltage, 
then place the rheostat lever on button marked I, which is the full resistance of the 
rheostat, then turn on the full number of buttons with the double selecting switch 
and gradually move the arm of the rheostat forward around the circle of buttons to 
increase the strength of current. 

If the current strength is regulated by an increase or decrease of voltage, there 
is more diffusion of current in passing through the tissue and loss pain in elctrolytie 
work. If full colrngo is turned on and the strength is regrmted by the rheostat 
there is less diffusion of current passing through the tissue and better results are 
obtained in can 1 phoresis. 

To interrupt the galvanic current (urn the rheotome switch to button marked 
‘‘on.” It may be necessary to give the armature of the rheotome an impulse with 
the finger. 

The interrnptcr switch should be placed on button marked 1 for extremely 
slow interruptions, on button marked 2 for medium, and on button marked .1 for 
very rapid. The frequency of interruptions on these three steps may be varied by 
the speed of rheotome armature, which is regulated by the small rheostat lever iu 
the base of the rheotome. 

TO OUT ATX TUT FAKAD1C CU1TOEXT, place the current combining 
switch to the extreme left on button marked F; place the farndie switch on 1, 2, 3 
or 4 button, turn the coil switch to the button marked S for the sensory coil or the 
sensorv vibrator, place the current selector on button marked S 1* for Sensory 
Primarv or S S for Sensory Secondary, which ever is desired- Have the rheostat 
lever on button marked 1. then after the sensory vibrator is in operation gradually 
increase the strength of the current, moving the rheostat lever around the circle of 
buttons until the rheostat is fully on. If still greater strength is desired, gradually 
withdraw the shield from sensory coil. The frequency ol interruptions is varied bv 
the tension of the spring. The adjustable set screw at the lower end of the spring 
if tightened produces higher frequency by the increased tension ol the spring, 
whereas if loosened produces lower frequency by the decreased len.-ion of the spring. 
The frequencies may lxr varied from to approximately S.imo per minute. 

The platinum point contact to the spring should always be kept clean and so 
adjusted as to barely touch the spring when at- rest. 

This sensory coil is wound with Xo. 20 wire for the primary and Xo. 3G for the 
secondare. The coil is so constructed that the winding comes in close proximity 
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t<> rite iron core. .mil (lif .-eo.inlarv especially is made with a great number of turns 
in produce high tension cllecls for sedation ami ila- relief of pain. 

1 <> use the Muscular coil (which i.- wouml willi vorv coarse wire and is 
opcraled with a slow vibrator) lor tmvlianioal effects on the tissue: On voluntary 
'triitjied rmiselc the frequency of interruptions may be higher, as obtained by 
'•loving tin- boll mi ihe pendulum of the muscular vibrator nji. but for involuntary 
'llnsiics (he muscular vi uator must be slow, as is oblained by the long pendulum 
attachment lor the muscular interrupter. 

1 lie muscular oil is used in the same manner as the sensory coil, except that 
■ he current side, tor switch is placed on button marked M 1’ for Muscular Primary, 
and on billion marked M S for Muscular Secondary. The coil switch turned to 
i lie left mi luuloti marked M 

TO Oirj'Al \ Tin: sixrsom\L CnillKXT the sensory coil is used except 
that Ihe current passed ihrniigh (la primary is alternating instead of interrupted 
ly a Mbniinr. 'I urn (lie laradie -uiti h to 1. 2. ■) or 4- button, place the coil switch 
mi ihe middle malms marked S 1. ami the current selector on the button marked 
>s then start the rhcolmm-. turning the rhoolome switch to button marked “on.” 
I is* shun "i (he rlmotiiji.e is provided with an alternator so that the current is 
-w itched through the primary of the coil in alternating directions, producing a 
true sinusoidal current, the strength of which may be varied with the rheostat and 
li e shield "I lire sensory e»>i;. I lie frequency of the sinusoidal current is varied by 
rlif ~pceu o; the nrntjit nt i* .<; tie* rhintiiine — ihe slower (lie speed the lower the 
:ni|Ueney and die higher iln- speed rim higher the frequency. Eight alternations 
are made for emh revolution ..f ihe armature so that the frequency of the sinusoidal 
eurreni cannm be made very low, but must he very high as i? required with sinusoi¬ 
dal currents. 

TO COM MIX K Till- OAT.VAN IO WITH AXY OP THE VARADTC OR 
SLM SOin VL ITIHIKXTS place the cur rent combining switch on center button 
marked IT and proceed t" reguhiti: the strength of the galvanic and faradic as 
above indicated 

\ny of (be currents may be interrupted through the rheotome, when the rheo- 
tome i> in operation In mining tin* interrupter switch to button marked 1, 2 or 3, 
according to (he frequencies desired. 
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Thi-i Universal Wall I'late. a> illustrated. is a oomph-ie pilvanio equipment. the 
same as the No. 1 l nivnvnl Wall I‘[are in cvciv lv-pecl owepr it i< without sensorv 
ami sinusoidal coil and siti<rin” rhenuuiie. leaving only one larudie coil for medium 
and low frequency work, as in the i real men l «>i paralysis. muscular depone ration 
and malnutrition, and such conditions where ntoclianica} etTccf only is dcsiivd. 

The sensory and sinusoidal attachment i' not needed l>y those wlio have static 
high frequency apparatus as the work for which the liiuh frequent' ami sinusoidal 
currents arc adapted wav he done hotter with the hiu'h frequency currents 1'roni static 
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•* --^l^SZiZ^SZ 3 £* 

T'f ■"' ^ «“•'»"■"* «»u w ,w s , f„ r „ w 

itli tlu* l!o \oIt direct current. ... „ 

^"Ivah crtl! ' hm,t i<,il lU ' tmmtic n,t out ** ndnptttl for use 

. ’ ... Net 

rid: without (lie Cionuun silver wire rheostat. $1 ii.(ki less. 

When rite wall plate is furnished for use with evil- a eahle of r 

netting the culls is furnish,*. Coll, „ « rn „ ^ f “ r 

-irt.’Ts?, ,l "’ C “ m "‘ t * i,h ‘"° cut 

In up,living any II .e currents 11m Mmlm-ting wls for applying the current 

. . ZrX “‘VT'"' ‘V'" '’ ,I " li " ;r " Kh "'"‘ “< Inner part of the 

U. ran . I lie pole el,anger ellonW I* plac.,1 the e.vtmnc left o r mtmM rigiit. 

!!° '"iWian.l l.imlhig |»at is positive anil when placc.l to 
,ilt n o rll t» Hie r.ghl-lianU binding post is positive. 1 

Mini the-outfit is first connected to tho lift volt current the p.daritv should ho 
lf.-tcd in fno tnilowm/' manner: 

Place the two cord tips in water, turn on about 30 to 40 volts, current passin" 
nouy i ,e water from ihe cord tips will cause more gas to collect and bubble up 
rom the motive terminal. The two tips placed upon a strip of paper moistened 
w(h a solution of iodide of potash, the positive pole will cause a dark brown spot 

to appear, or a stoned piece of litmus paper, the positive pole is acid and the 
negative pole alkaline. 

TO 0BTAIXTIU2 CAI.VAXK: (TBRKXT. Ilie ..hiring .witch i, pined 

° n ’ C -wiielm. on Imttom 

„ ,J f eurrent is tn he measure.), place tl K mefer switch on I,niton innrM 

on, then wl.cn the electrodes are in position, lho amount of current passim* 

1 r ° Uf ’h ] “ J)n1lult ' Vl11 k * im1i ™tod >*.v Hie motor. To turn on the galvanic currenC 
JU..U’ both arms of the double selecting switch forward one button, having lower 
ann on the hi.irou marlced S,fT," then move the upper arm forward around the 
m.le until tho do red strength of current is obtained. If the lower arm is moved 
lor ward around the circle of buttons the strength of current is decreased as tl.e 
\'UUigc Is indicated by the number of buttons between the two levers. 
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" lien it is desired lo rospilato the current's strength independent of the voltage, 
place the rheostat lever on button marked I. which is the Tull resistance of the 
rheostat, then turn on the full nmnlier of cells with the ilouhle selecting switch ami 
gradually move the arm of the rheostat forward around the circle of buttons to 
increase the strength of current. 

if the current strength is regulated bv an increase or decrease of voltage, there 
is more diffusion of current in passing through the tissue and less pain in eletrolytie 
work. If full voltage is turned on and (ho strength is regulated bv the rheostat 
there is less diffusion of current passing through the tissue, and better results are 
obtained as in eataphorosis. 

}° inl °mipt the galvanic euvrent turn tlie rheotome switch to button marked 

"on.- It may be necessary to give the armature of the rheotome an impulse with 
the finger. 

The interrupter switch should be placed on button marked 1 for extremely slow 
interruptions, on button marked *2 for medium, and on button marked 3 for very 
rapid. The frequency of interruptions on these three steps may be varied In- the 
speed of the rheotome armature, which is regulated by the small rheostat lover in 
the base of the rheotome. 

TO OI >T AI _\ I tlb F Alt AT) 10 (TltltEXT, place the current combining 
switch to the extreme left on button marked F; place the faradic switch on 1, 2 . :j 
or J burton, turn the coil switch to the button marked M for the Muscular coil or 
tfu: Muscular vibrator, place the current selector on button marked M l 1 for Mus¬ 
cular Primary or M S f >r M oscular Secondary, which ever is desired. Have the 
rheostat lever on button marked J , then after the vibrator is in operation, gradually 
increase Hie slivngth of the current, moving the rhcosiat lever around the circle 
"I buttons until the rheostat is fully on. Jf still greater strength is desired, grad¬ 
ually withdraw (he shield from Muscular coil. 

The platinum point contact to the spring should always be kept clean and so 
adjusted as to barely touch the spring when at rest. 

To use Muscular coil, which is wound with very coarse wire and is operated 
with a slow vibrator for mechanical effeetson the tissue: On voluntary or striated 
muscle the frequency of interruptions may be higher, as obtained by moving the 
ball ou the pendulum of the vibrator up. but for involuntary muscles the muscular 
xibrator must lie slow as is obtained by the long pendulum attachment for the 
interrupter. 

TO COMBINE THE GALVANIC WITH THE FAKADIC. place the cur¬ 
rent combining switch on center button marked CO and proceed to regulate the 
strength of the galvanic and fnradie as above indicated. 

1 lie gal tunic current, faradie or both may be interrupted through the rhoo- 
tomo, when the rheotome is in operation b\ turning the interruption switch to 
button marked 1. 2 or 3, according to the frequencies desired. 
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NO. 3 UNIVERSAL WALL PLATE 


This illustration shows the rniravul Wall Plato with only such attachments 
es art; ordinarily furnished with galvanic ami faradic wall I' 1 ** 1 * “ r moderate jiticc. 
It is the same as the No. 1 outfit with the sensory and sinusoidal toil, and singing 
rheutomo, the German silver wire rheostat and the automatic rheotomc removed, 
making a plain galvanic and faradic outfit. 
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The strength of (lie galvanic current is regulated by the double coil selecting 
switch sind the strength of the faradic current is regulated l»y the shield of the 
faradie coil. 

For beginners in electro-therapeutic work who desire only the simpler forms of 
current, litis outfit is an idesil one, sis it presents an elegant appearance and is 
readily made complete at any future time bv buying extra coil, rheostat or rheolomc, 
as may be needed. 

Trice as illustrated, with conducting cords, Universal handles, sponge 

discs, for use with the lit) volt direct current.$(30.00 Xet 

Price without the -hunt coil and automatic cut out switch as adapted for 

use with cells .$15.00 Xet 

When the wall plate is furnished for use with cells a cable of wires for con¬ 
necting t he cells is furnished. Cells are extra as per pages 150 and 151. 

When 110 volt current is used turn on the current with the automatic cut out 
switch. (See cut on next page.) 

In applying any of the currents the conducting cords for applying the current 
to the patient are attached to tin' binding posts as shown at the lower part of the 
diagram. The pole changer should be placed to the extreme left or extreme right. 
\\ ben placed to the left, the left-hand binding post is positive, and when placed 
to (lie right, the right-hand binding post is positive. 

M hen the outfit is first connected to the 110 volt current- the polarity should 
1* tested in the following manner: 

Place the two cord tips in water, turn on about 30 to JO volts, current passing 
through the water from the cord tips will cause more gas to collect and bubble up 
from the negative terminal. The two tips placed upon a strip of paper moistened 
with a solution of iodide of potash, the positive pole will cause a dark brown spot 
to appear, or a moistened piece of litmus paper, the positive pole is acid and the 
negative pole alkaline. 

TO OBTAIN THE GAI.VAXTC CUP It EXT, the combining switch is placed 
to the extreme right on the button marked G; have all other switches on buttons 
marked “off/ 

If Galvanic current is to be measured, placed the meter switch on button 
marked “on,“ then when the electrodes are in position the amount of current passing 
through the patient will ho indicated by the meter. To turn on the galvanic cur¬ 
rent, move both arms of the double selecting switch forward one button, having 
lower arm on the button marked then move the upper arm forward around 

the circle until the desired strong til of current is obtained. If the lower arm is 
moved forward around the circle of buttons Die strength of current is decreased 
hs the voltage is indicated by the number of buttons between the two levers. 
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iO (,)li 1 \l.\ I 111-, | AKADIl CL Rkl'.X r. place tlic current combining 
switch to the extreme left on bun mi marked F: place the farsulic switch on i. 2. 3 
or 3 button, turn the coil switch to the button marked M for the Muscular coil ur 
the Muscular vibrator. placing the current selector on button marked M L’ for 
Muscular Primary or M S for Muscular Secondary, whichever is desired. 

I he platinum point contact to the spring should always he kept clean and 
adjusted to barely touch the spring w hen at rest. 


To use Muscular coil, which is wound with very coarse wire and is operated 
with a slow vibrator for mechanical effect- on the tissue: On voluntary or 
-tnated muscle the frequency of interruptions may be higher, as obtained by 
moving the bait on the pendulum of the vibrator up. but for involuntary muscles 
ibc muscular vibrator must be slow, as is obtained by the long pendulum attach¬ 
ment for the interrupter. 


TO COM I’d XT' T1IF. GALVANIC WITH THE 1 ARADIC. place the 
current combining switch «>n center button marked t'C and proceed to regulate 
the strength of the galvanic and faradic as above indicated. 


In tiu-so Xcw l. ni\crsal Wall Laliituls wc wish to call special attention lo 
the fact that by making all of the attachments used adaptable to the various types 
of wall plates, cabinet batteries, etc., manufactured by 11s. we are enabled to make 
them in much larger ((uantities. greatly reducing the cost of manufacture, 
and in these wall plates we are offering much better value for the monev than 


van he found in competition. Kvcn the Xo. 3 wall plate is more complete than 
most wall cabinets now in the market, as it has a more perfect means of regu¬ 
lating tile strength of the galvanic current and i.- arranged to give the most 
efficient result- for both galvanic and taradie reuuircments. 


All the wall plates are provided with conducting cords, universal handles 
.ml sponge discs. Those who are not using electrodes of any description should 
select only such electrodes a> will he needed, and then purchase special electrodes 
as they require them for special cases, as required in practice. 

A good selection of electrodes for all around work is as follows, selected 
irom pages 134 to 140: Xo. nj. hand sponge, .w: Xo. t 17. foot plate, 30c; Xo 
t’o. hnttnn-shaped electrode. 30c: Xo. 13(1, metal plated electrode. 50c; Xo. 199. 
coj>|)ei rectal. ^>1.20; Xo. 147- carbon electrode. $2: Xo. 144, bipolar vaginal. $2; 
Xo. 151. intrauterine set. $1.25: Xo. tfb. urethral set. $175; Xo. 167, dorsal 
electrode. Si.50: Xo. ifky needle holder. 75c: total. J?t>.o>. 
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As per illustration, any of our New L'niver>al Wall Cabinets may be 
mounted on a stand, stand being provided with rollers max be conveniently moved 
front place to place, as in an office, sanitarium, hospital, etc. This stand is ele¬ 
gantly designed and finished in oxidized copper. Price of stand is $ 10 , and fitted 
to wall plate without extra charge for fitting. 
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As per illustration, any of our New Universal Wall Plates may he fitted 
to a cabinet; the cabinet to be used for holding cells, where cells are employed, 
or may be used as an instrument case where the commercial current is employed 
instead of cells. It also is suitable for conveniently mounting transformer for 
galvano-cautery work, as shown in illustration “Complete for Galvano-Cautery 
Work,” or the cabinet may be used to contain a rotary converter, as shown in 
illustration, “As adapted for use with alternating current." This cabinet is $ 40 . 
or if ordered with wall plate $40 extra to the price quoted on the New Universal 
Wall Plates, either the Nos. 1 . 2 or 3 combination. 


t 
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Alternating Current Rectifier. 



1 li»> elicit deal rectifier is so designed that the current can pass through the chcmi- 
erd lcst.-unice easier m one direction ua:- i.- t aa-nher, tl::-.s causing all of i| :c impulses to be 
«ivcn otf l rout the reamer xu one direction liirnugh i.ie circuit instead of alternately back 
1, * rth ,lr ?."> h the circuit, as the cnrreiu is taken in from tin- rectifier from the alternating 
incandescem light current. 

. These rectifiers nutst not be cou-iderei: as a substitute; for cells, or as a substitute 

tor a good rotary convener or dynamo, developing a constant voltage or current as the 
torients obtained through rectifiers a:v pulsatory one direction enrretns, ami although 
t:ie> y111 produce chemical change i:t tin tissue, as with a perfectly constant voltage one 
direction current, the pulsatory character of ti c cumin make- it more painful and adapted 
only tor general galvtim/ation, or for applications of he galvanic current in o.vc« where the 
patient may be under the influence of an anesthetic, or in cases where the application 
. ^ u ' e ‘■‘id httle it any pain. I hey possess hut vary little if anv advantage- over the use 
ot cells, as the chemicals have to be renewed the same as in liquid cells. They are used, 
however, by some manufacturer-, who recommend them as an inexpensive wav of utilizing 
the alternating incandescent light current, which is well known to he a reliable source of 
energy, and they point to the reliable source of the energy rather than rhe cfftciencv of the 
readier oi the reliability of it. Y\ c cannot recommend them, except for certain requirements 
such «i* above stated, or for reebar^m^ < rib. \o one Wi ll acquainted with the sral- 

vanic current will l>c salish<<| with a chemical iw:.l.r:\ ami wc list thcs<- nctiliers as bcinff 
made- m a workmanlike manner, and '.be In-r adapted for all requirements where the use 
e>t not over 5 amperes of rectified current is required Price, $12.00 .Wf 
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rotary converters. 



places va^^irin 1 ^:^ £**7 ~ ™ different 

electric lighting, in other places alternat* 1 r °‘' olt Cl,rre,,t is f»niislie*l for 

direct current for poIvcV ^ n T™' '* ° r * *** voltage 

peculiarly adapted to certain requirements'" ° lai,lt ‘ d ‘ EaCh W ° f c,,mm is 

alu*rna^n^cur^eiU t morors^»d r is 1 easnv't > nii^f a ” ,et d , *f Ca r^^ ^ ** 

cannot be used for electrolytic work or'for e i ]' ^Ivano Cautery, but 

adapted for operating Induction Coils Tl g< ^"‘^menis and is not 
formed to direct current by ^ ana, “ 1 . ternal,,,|p CUrre,,t trans¬ 

current generator. Smalt dircetcurrenf * tl,rient m »tor to drive a direct 
requirements must be esl l , *° a,MWer therapeutic 

- - «•«»-*. many 54ctions in U,c "» 

.suits; ™ d ,» *>^ suffi . 

Where soo^T^^T. '°^ U ' P 2 *■««* ««*«»< veluge. 
driven by a 500 -volt direct current m ^ .° >tainaWe a smaI1 generator may t>e 
In this instance the small generator ean'h^ ° fan ilIt <™aling current motor, 
alternating currents to auswer everv r • 0,1 ? l ° ^ eve, °P hotli direct and 

coils, galvauccautery coils and galvanic 1 ^^ “ * ° I)erati ° n ° f indnc *» 

alteniatiugcnrront bv'^Kotary*"(^)nv^ t cr S JKi ta f , | la ^• e | , ^ * 

transformer, illustrated on page r 2 o G T ^ direct current 

high voltage currents the motor and the generato/shnMH aIternatln 8 ° r 
from each other, thus affording absolute s-ifotv t ■ * pt ‘ lft * ctly “Elated 

the commercial circuit, as from lightening or'^ ^ *“ 

Phase write us giving description of the current in ! , t ' . 

we will be pcased to furnish .peerNations and quote prices “ d 
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SWITCH COLLECTORS. 


Switch collectors arc most frequently used. A number of butters are arranged in 
a circle so that a switch can be brought in contact with every one of these buttons. 
The cells are connected with these buttons; a wire loads from the first carbon to the 
positive terminal, another wire from the zinc of the first cell to button 1, another wire 

from the zinc or the second cell to button 2, ct-e., and one wire leads from the switch 

to the negative terminal. Bv turning the switch the number of cells connected with 
the terminal can thus be conr micntly increased or diminished. In order to avoid 
interrupting the current, the buttons are so arranged that t.lie switch touches the next 
button before having quite left the former one. 

4s long, however, as the switch touches two buttons, for instance, button •> and 6 
at the sumo time, the <ith cell is short circuited, for the current can pass from the zinc 
of cell 0, which is connected with the carbon of cell u, on to button 0 through the 
switch to button 6, and from there back to the carbon of cell C without finding on its 
way any resistance worth mentioning. If this state lasts but very shortly, it causes no 
damage, but if it lasted for any length of time, the short circuited cell would 
bo exhausted. It is therefore impqrUmt^jvydh_all 22 viteh_eo^ 
switch rest so that it can tqneli_rA\n)__bnrt<ois^ The Switch should 

always touch one button only. Tin* number of the button on which the switch rests 
shows the number of cells in action This kind of switch is convenient, but it has 
one disadvantage, especially if used with batteries containing a great number of cells, 
viz., that by being always put in circuit, the first cells of the batteries get u>ed up 
much quicker than the last ones. 

The DOUBLE SWITCH COLLECTOR is preferable on this account: It has two 
switches, which arc placed on the same axis, but arc insulated from one another, and 
the carbon of the first cell is not connected with a terminal, but with an additional 
button 0. One switch is connected with the positive, and the other with the negative 
terminal. By means of these two switches any batch of cells may be inserted, and 
thereby the whole battery can lie used up evenly, and by means of the double collector, 
each single cell cun easily be tested so that damaged or exhausted cells may be found 
without trouble. Iu tlds way the double collector is a great convenient i in testing the 
battery. 
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It. WAGXER CO., CmCAOO. 


Improved Milliampere Meter. 

(FOR USE IN ANY POSITION I 
NO. 43. 



„ im T, !° | u f of shl,nt *>»*' ri.c«li,fc and instruments operated from the 

ZT . Cl r t,1C ,4r ‘ lt CUm ‘ ,lU h ‘« « demand for a reliable MUlhlmpcre 

-Veter tvl.tdi Is not inlUnmecd by exterior nu.-netlsm TW . 1 

Jr" th ° " ho " u 111 ««t making it especially SSe for 

. f h ° Ur . * hu,,t co,lsj ;,ud «I*oii small switehl.oar.ls where the induction from 

zjsrst^r 1 


can be made to order. 


special instruments 


with any reading desired 


pon very sensitive jeweled 


The moving parts of tile Meter are mounted .. 
bearings and the armature as well as the ,.„n- . v . . 

IlTaf" d ‘V''Tn ~ 

z:: h iz t *, 

ZT,xz:;':L Uno - The 18 ^*» ^zz:l 

Price. 


$12.ou net. 
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no 


MILLIAMPERE METER. 

NO. 46. 



. his form of Millinmperu 31cter lias boon so universally used that it scarcely 
requires description. Its rncelmaisni consists of a delicately poised compass needle 
"hleli i- deflected iti proportion m tin* amount of current passing through the instru¬ 
ment. Our in-biutTR-nt is manufactured with great care, the indicator being balanced 
on a polished hard st.-ei point, resting in a tine agate center. The scales arc cali- 
1>rar.*d by standard measurements, the long one reading from Oto 500 miHiampere and 
t lie short one From 0 to 20. When used with care these instruments arc rcliublo 
and approximately aeeimire. I.nt care must he oxeivised to sec that the Instrument is 
level and that no steel <,r iron is close enough to ulTect the needle. 

Price.$10.00. 

Pocket Milliampere Meter. 

NO. 47. 



This Milliampere Meter is well made and placed in a velvet-lined morocco case, 
rind essentially the same in point of accuracy as the larger instrument. 

Price .. ; ; ' ” . ; ...$10.00, 
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r. v. WAftxr.n co, cnrcAOo. 


STORAGE CAUTERY BATTERY 
RHEOSTAT. 

NO. 36. 


The base of this instrument is polished hard rublier upon which arc mounted 
Rinding Posts and Regulating Switch, which makes contact with largo german silver 
wire giving from 0 to 3 ohms resistance through the large contact buttons, arrangt 1 
in somi-circle as shown in cut. The large contact surface afforded l.y this Rhcostut 
; prevents heating and insures perfect regulation against burning out electrodes. 

Price complete .*10.00 ne t. 



CIRCULAR CAUTERY BATTERY 
RHEOSTAT. 

NO. 37. 


Giving from 0 to 3 ohms resistance, suitable for cautery current. 
Price complete.. 


$8.08, 
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l is 


Combined Galvanic and Faradic Plate. 


NO. 53 



This is substantially the same as Xo. 5‘2 with the addition of a Milliam- 
pero Mo lei' and switch, mounted on mafbleized slate l«ise 10x1t>. The buttons 
may bo numbered for as many rolls as the purchaser may desire. 

Price in oak ous- with bovol plate glass in top.$40.00 

Cabinet, To go with plate, large enough to contain it) cells, with drawers for 
electrodes, etc..$15.00 


POLE CHANGER SWITCH. OFF AND ON SWITCH. 
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MO 


I 


t 


STORAGE CAUTERY BATTERY. 

NO. 33. 



This case contains two r>0 ampere hour storage cells, to which Is attached our 
regular eanteiv rlivustai X<>. sill, with marhlcized slate base. It i--s intended for oliieo 
work and when so desired the rheostat ran he detached from the ease and placed upon 
the wall or in some convenient position for operating and eouuec:ed to the oells by 
heavy wire. 

Price as shown in cut. .* • -.*.$35.1*0 Net 
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R_V. WAGNER CO.. CHICAGO. 


Direct Current Transformer. 



I his instrument is a combination of an alternating current transformer 
and a rotary converter. A direct current cannot he transformed without being 
interrupted or alternated. A rotary converter is the best means of changing the 
direct current to alternating. In this instrument the rotary converter and trans- 
foiuier coil are mounted on the same base. The rotary converter is provided with 
a German silver wire speed regulating rheostat which may be used to govern the 
strength of current from the transformer coil and to govern the speed of the 
rotary converter when ttsed for driving a flexible shaft, as in the operation of a 
vibrator or for surgical drill, nasal burrs, saws, etc. 

1 he instrument can be used for either the 100 -volt, 120 -volt, or 500 -volt 
direct current, but must lie ordered especially for the current to be used. Instru¬ 
ments carried in stock are for the 110 -voll direct current. 

The* transformer coil is the same as illustrated and described on page 122 . 

The instrument may be mounted for hospital use, as described on the 
opposite page. 


Price complete, with plug and cord attachment 


SOo.oo Net. 
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i:*i 


Automatic Cut-Out Switch. 



Tills switch is null- provided with all t.f our inslrmncnts for use on com- 

, '“ r" lig, “ cim,ils - a " d » of Kn« importance both ,,, a 

1 roiLction to the instrument ami to provide against shock to the patient The 

current opera.,n B the shunt coil with which the switch is usd n ' Jrt 
e " 30.-0 which the switch is attached and the uiapiet hohis Umswitch™ 

rent L ? ; i * 1,C C :' rrcm “ " '»• “ ccUk "' 00 otherwise the 

Trent is turned off. the switch is instantly released and the current cannot he 

turned on again until suitable provision has been made for it and the switch lever 

t d l M ,UU °" Wh “ * oonttnereia, eircuit with Zo'Z 

• hunt coils there can be no accident from sudden raising or lowering of the 

it sbSid“,i'Jt teT" R T ori,i " ary rl “° s ‘“'' but " ht " th ' cumm is tu "'- d o ff 

agi,n ^« a «-*«...ore or ^ 

in sometimes happens in using a commercial circuit that a lineman or some 

it on rr? USe b ° Xt ' S ’ Wil1 i,,ttrrUlH 11,0 cnrre,,t <> r >'t off and turn 

ffec uaflv ’ t r U U,C aUt0matic Cttt -° ,rt » «* above described, will 
tnet tua 115, prevent any damage. 

Th,s “wtnuiK-nt can be connected in series with any form of galvanic or 
faradic: apparatus, or 111 fact with any form of apparatus king used on a com 
ereial circuit, as it docs not consume over two amperes 
Price, as illustrated 

.. Net. 
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It. V. WAOXKT1 CO., CHICAGO. 


Alternating Current Transformer. 



This? transformer is adapted to use with either the 52 -volt or 104 -volt 
alternating current, any frequency or alternations. 

This transformer coil is more efficient than has heretofore been employed 
for galvano cautery work. It is made of a number of small coils wound upon 
laminated gramme ring core and connected in multiple. The rheostat is in series 
with the primary for regulating the secondary current as used for galvano cautery. 

In this manner the regulation of current strength is much more uniform 
and without abnormal raise in temperature of the rheostat. A separate coil and 
rheostat is [ rovided for lighting miniature incandescent lamps so that galvano 
cautery and incandescent lamps may be used at one and the same time. 

The transformer coil is covered by a lacquered brass shield and the base is 
marbleizerl slate. The transformer may be attached to any ordinary incandes¬ 
cent lamp socket and the average consumption is altotil the same as a i 6 -c. p. 
incandescent lamp, it has sufficient capacity to heat the largest galvano cautery 
knives ami is sent out with the understanding that it gives j>erfcct satisfaction 
for any and all galvano cautery work. 

Price, complete with plug and cord attachment.... $ 20.00 Net. 
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R. V. WAGNER CO., CHICAGO. 

CALVANO CAUTERY ELECTRODES. 


No. 191. 




.(io Not 
.<)0 Xet 
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]■>-) R. V. WAGNER CO., CTTTCAOO. 


GALVANO CAUTERY ELECTRODES. 



14 15 16 17 18 19 20 21 



i'l 23 24 25 26 27 28 2D 30 31 


Price of the above electrodes.S .90 Net 

Nos. 14 to 23 are Laryngeal Curved. in ordering please state the desired length in 
inches as 6 or 8 inch length are furnished in the above electrodes. Special electrodes 
arc made to order. 

CAUTERY HANDLE WITH WHEEL ATTACHMENT FOR ECRASEUR. 

No. 177. 



This style of handle is preferred by most Surgeons.Price, $1.00 Net 


UNIVERSAL CAUTERY HANDLE BY DR KUTTNER. 

No. 178. 


Price,$8.00 Ne» 



i 

1 
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R. V. WAGNER CO., CHICAGO. 


Wagner Universal Lamp Set. 

NO. 71. 
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K. V. WAGXF.K 


co., curuAOo. 


Wagner Universal Lamp Set. 


This outlit illustrated on the opposite page is a very simple and practical 
combination for examining the cavities in the body. 

Tt consists of a smalt Incandescent Lamp with screw base so that it may 
be easily detached and replaced in the holder “A” which is concaved and highly 
polished around the lamp to aet as a reflector thus making a suitable illuminator 
for use with Vaginal or Rectal Speculum. 

The holder is provided with an interrupter for turning on the. light in 
order ro avoid the necessity of consuming current for the lamp when not in 
use, thus saving the battery and prolonging its lift 1 . 

The cords arc silk covered Rouble conductor, bifurcated at the end, with 
cold tips attached, and are live feet long. 

Guts U, C and I) show the special hood which is made to lit over the 
lamp and reflect the light forward, at the same time protecting the lamp so as 
not to dazzle the eyes of the operator, 

"R” shows the hood with Tongue depressor attached making a most perfect 
instrument for examining the throat. 

“C” shows the Otoscope attachment consisting ot a ring to Isold the Ear 
Speculum which is furnished in three sizes and may also !>o used as a X isnl 
Speculum. The same ring is also made to support the I'rethmseopo attachment, 
us shown in cut “D”. Tin's attachment has interchangeable tubes with obturator 
for introducing them. 

In tiie mode of reflection as used with the Grethoseope and Otoscope, the 
instrument is especially advantageous as the reflector is arranged to permit the 
concentration of rays of light coming from the lamp upon the object. The 
operator, looking over the upper edge of the reflector into the tube, is enabled, 
even in such long and narrow canals as the Male Urethra, to observe and to 
use operating instruments at the same time. This arrangement also makes it 
possible, with the aid of a cotton holder, to apply acid, caustics, etc. exactly on 
the spot, where their effect is most wanted. 

In other instruments the lamp is usually placed in front or a perforated 
mirror and the operator looks at the object through the perforation and is unable 
to make applications. 

All the parts are easily detached from the lamp and may lie disinfected. 

Set page SO i or Lamp Set in l’oi table ease. 


L 
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12H 

Attachment Plug and Mouth Lamp 


This cut Illustrates an attachment 
plupr for using a lamp as a Rheostat 
in lighting miniature incandescent lamps 
and is one of the host and simplest forms 
yet devised. A large lamp can be used 
and where tlm light is objectionable the 
lamp enn he enameled black and emits 
no light whatever. It is also valuable 
for use in recharging storage cells as it 
can 1«» attached to any lamp socket con¬ 
venient for this purpose. 



Price of attachment plug without cords or lamp.Net $1.00 

Price with .13 candle power lamp and cords .Net 1.75 

An examination lamp, as illustrated, with cord 5 feet long, complete 

will) Rheostat.!.Net 5.00 

ELECTRIC LARYNGOSCOPE. 

NO. 80. 



This instrument can also he very advantageously used 
1'urthcr. the mirror can he removed, and then the lamp, which 
can he used for tin' illumination of other cavities of the hodv. 


in dental operations 
has a very thin stem 


Price 


$(».00 Net 


HAND ELECTRIC ILLUMINATOR. 

NO. 81. 



Tliis- illumination is used for illuminating the throat, vagina, etc. 

Price. .$2.50 Net 
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I .JO 


FOREHEAD LAMP. 

No. 76. 



Inconsequence of ail important improvement the lamp no longer shows a picture 
of the curium lilument, the light is bright ami perfectly Immogeu. 

Price, with steel band.fl5.00 Net 


LAMP FOR ABDOMINAL OPERATIONS. 

I 

No. 76. 



It is introduced through wounds during abdominal operations, to And bleeding 
arteries, etc. The lamp is protected, so as not to dazzle the eye of the operator. The 
instrument can easily be cleaned in carbolic acid. 

Price, including one spare lump.. .$8.00 Net 
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IS! 


TONGUE DEPRESSOR. 

NO. 77. 



Priot' with electric litrl*t ami interrupter handle 


94.Of) Xet 


TONGUE DEPRESSOR. 

NO. 70. 



Price with electric light.$3.5hNet 


SPECULUM. 

NO. 79. 



The lamp i* carried on a spring, which can be damped to any speculum. 

Price with one spare lamp.. .$ 3.50 Net 
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.. 


SURGICAL LAMPS. 


! 

i 




1 to 6 o. p.; 2 to 12 volts. 


No. 87 .-—Touch*' Depressor Lamp, flat, sectional views as on 

No. 88... 

No. 80. 

No. yo. 

No. <ii. 

No. 02. 

No. y;j. . 

No. 01. 

No. 05.. 

No. OC... 


cut, each $1.00 

.00 

.90 

. 1.00 

.00 

. 1.00 

.. 1.00 

. . 1.00 

. 1.00 

. 1.00 


l’iu terminals 1U cents extra. 
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i 

i 

i 


1 ;>:$ 


UNIVERSAL LAMP HOLDER. 


NO. 107 



With this lamp holder the Incandescent Lamp can be moved exactly where it is 
wanted, and no bothersome stand is requited, for tlnr holder staying wherever itis put, 
supports it. When desired it may lx* swung up out of the way. The chief point 
aimed at. in the construction of the holder is utility, hut the pattern and stylo me 
such that it is rather ornamental than otherwise. 

The lenght whim extended out. from the wall is a feel and along wall 44 feet 
cither side. The lamp can be placed at any point from renter to circumference as 
desired. 

Price complete including shade.£5.00 20't 

ELECTRO MAGNET. 

NO. 108. 



This is a powerful eloetrio magnet, with laminated iron core, and insulated with 
hard i'uM*er throughout. Tt may be exited l.v the eurrenl derived from one or two 
primary cells. Ts furnished with long and short stilct and is especially adapted for 
removing hits of iron or steel from the cornea and chambers of tie- eye. 

Price with conducting cords.A4.iio.Nct 



UNIVERSAL HANDLE. 

NO. 109. 

With sponge covered discs, per pair. >0 cts. Xe* 
Sponge cnVfivd discs only ■' 30 “ 

Wood handles only ** -0 “ 
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35 cents Net 



>ro<i an<l iosn- 
, 50 cents Net 



























Double Spnnjft* Tipped Knr Electrode insulated with hard rubber ... .Price, $1.50 Net 

No. 125. 



Haiil TfubU-r Ear Electrode ibr application with liquid.Price, $2.00 Not 

No. 120. 



Duchenne’s Metallic Points.Price per pair, $1.00 Net 

No. 127. 



P,ollor Electrode, metal, covered with chamois skin.. Price, ?!.00 Net 
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ns 


No. 128 . 



Holler Electrode with insulated points for Muscular Faradisation.Price,$2.ou Net 


No. 129. 


No. 180. 


Disc Electrode with insulated 
points ......Price 75 cts. Net 



Adjustable Eye F.leetrode, for one or both eyes. 
Adjustable to any pupillary distance. Made of hard 
rubber uml metal so that it may be thoroughly 
sterilized. rriee |3.50 Net 


No. 181. 



Massage Mallet, four electrodes In set 


• .Price, $4,50 Net 
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R. V. WAGNKR CO , CHICAGO. 


No. 107. 



ESOPHAGEAL ELECTRODE. 

rill.* electrode is made ,.f ;i rubber I ube stiffened by n spiral i which forms 
tin- connection ihiouqfi tin- tube to the olive at end. Tr is two in length ami 

furnished with 4 metal olives, made iiirotvliaugahlc. si/e>, j*, .«* ainl 4, inches in 

diameter. The |■ ri?i«-i|nil use of the electrode is for stricture of the esophagus but 
it may also be employed for administering fnrudism to the stomach. 

Price, with set ol olives.$3.00 Net 


No. 108, 



STOMACH ELECTRODE. 

1 lu- construction of this is practically the same its the esophageal electrode,except 
that ttii olive is made id hard rubber perforated in such a manner that the current 
may com., through from a m<’tul t ij» within the olive and make contact with the mucous 
surfaces of tlic stomach through an aqueous medium previously injected. The 
principal object in the use of the hunt rubber olive is to prevent any local or electro¬ 
lytic eJl'ec, upon tite mucous membrane when applying galvanism. 

Price.$2.50 Net 

No. 199. 



OVAL SHAPED RECTAL ELECTRODE. 

The peculiar shape of this electrode makes it self retaining mid especially adapted 
to the treatment of hemorrhoids. For hemorrhoids inetal should he of pure copper. 


Price, with pure copper.. .$l.2(J Net 

Price, nickel plated . 1.00 ** 
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PENNINGTON S COLON ELECTRODE. 

c- 

i 

This electrode has I>«»*•«» especially designed for hydro-i |eerrie application* to l.<* 
' used in the treatment of intestinal obstruction and nbstinnlc constipation. Hereto¬ 

fore electric injections have 1 used «-xriii-iv» ly L r 1 1m- relief of constipation, Imt 
tin* instruments generally used have been very short ami bat-civ long enough to reach 
above tin’ sigmoid flexure*. This instrument is of a soft rubber eolon tube lit ted 

with a flexible spirul coil to support tin caliber of the tube and aid in its introduction. 
Tim spiral coil also acts as a conductor of the current to the terminal at the end of dm 
tain*. This terminal is composed of a hollow carbon. perforated to allow a free inlet 
for any [laid which may l»e injected to flush tIn* howel. The curium tip may he 
covered with a membraneous tt-on- to retail, the fluid and di stend tin- bowel in any 
1 desired location, thus placing tin- museulrtr coat on a ten-don where slowly interrupted 

galvanic or fanulie currents will cause greater stimuhoion ai.d at the same time localize 
the effect. The electrode should be introduced ia the same manner as a colon tnlm. 
.\nv desired strength of current may he employed without burning or esclnii nag the 
mm.-o.-a as the terminal is protected in such a manner that it cannot come into direct 
contact, and the current must pass through a thud medium. 

r 

Price with two extra membranes. .. ,^.()0 Net 


(C) Jeff Behary 2019 


141 





B. T. WAGNER CO., CHICAGO. 


1 IJ 


No. 137. 


Xv wAfiNrn <* 


Vinkel Plated Rectal Electrode ...... .Price, $0.50 Net 




No. 138. 



Rectal Electrode, insulated with hard rubber 


Price, .75 Net 


No. 139. 



Out ved Rectal Electrode, insulated with hard rubber.Price, $1.00 Net 

“ “ “ “ “ copper. " 1.25 " 



Clock’s Rectal Electrode and Searcher......Price, $2.00 Net 

This instrument fills a very useful place in the treatment of diseases of the upper 
rectum and lower portion or the segmnid flexure. By its double curve c-onrormntion 
it. can be readily introduced its full length, about twelve inches, thereby enabling the 
operator to apply the Paradic or Galvanic currents, recognized agents of great value 
in the treatment of chronic constipation, strictures, and other pathological conditions 
common to these parts. At the same time it may be utilized by the physician in 
replacing through the rectum a retroverted uterus, and in existing strictures it makes 
known to him the exact location and extent of the constriction. 
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Jf-'i 


No. 141. 



Krouse Reot.tl Electrode.Price, $1.50 Net 

The outer portion of this Electrode is made of hard rubber, the distal end of which 
is perforated by numerous holes through which the water, us well as the electrical 
current., can pass. The other mid is made to screw oil to the metal portion. 

la using this electrode it is always necessary to inject water through it into the 
bowels so as to immerse the perforated end, otherwise the circuit would be incomplete 
and the patient would not get the benetlt, of the current. 

The advantages of this electrode over those ordinarily used arc, first, that the 
metal end does not come into direct contact with the gut and therefor can not injure 
its membrane by the electrolytic action, and, second, that a much more powerful 
current may be used without fear of injury as there is always a layer of water between 
the electrode and the gut. The instrument can be readily taken apart and cleaned. 

No. 142. 


i 


Double Bulb Electrode for Beef urn 


Price, S2.00 Net 



No 143. 




Bipolar Boctal Electrode, Transverse or Lateral 


Price, 82.00 Net 


No. 144. 
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No. 14!>. 



Bipolar Vaginal Electrode, Hard Rubber Tip 


Price, £3.00 Net 


No. 146. 



Bipolar Electrode, insulated in center, 


Price, £3.00 Net 


No. 147. 



Caldwell's Carbon Electrodes, for Rectal and Vaginal work_Price per set, £2.00 Net 


No. 148. 



Vaginal Electrode, insulated with hard rubber.Price, £1.60 Net 

All Metal, Nickel Plated. “ ,50 “ 


No. 149. 



Goelet’s Carbon Ball, Vaginal Electrode 


Price, £1.00 Net 
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No. 154. 



rntra-Vtcriuc Electrode with rubber shield, platinum stem.Price, *7.50 Net 

“ “ Copper or Zinc stem_ “ 1.50 “ 

Soft Rubber Shield. •* .50 “ 


No. 155. 



Spiral Platinum Intra-l-’torinc Electrode.Price, $7.50 Net 

The stem is hollow and furnished with penestru to permit escape 
of gas caused by electrolytic action. 

No. 150. 



Flexible lutra-Uterine Electrode with platinum tip.Price, $ 5.00 Net 

No. 157. 



Double Uterine Electrode.Price, $3.00 Net 


No. 158. 


I 



Bipolar Uterine Electrode for Faradic current . 

No. 159. 



Price, $2.50 Net 



Dr. Martin’s Fibroid Needle with platinum tip, insulated.Price, $4.00 Net 
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No. 160. 




Uterine or l'retinal, insulated with hard rubber. 

1’riee. 

Olives, different allies, each. 


With set of olives complete 

.$1.7f> Not 

.Price, .10 “ 


No. 161. 


i 


| 


i 



Bougie Electrode for the treatment of strictures of the Urethra.Price, $1.00 Net 

No. 102. 



Set of Soluble Bulbs with Handle, per set. .Price, gi.'.OO Net. Bulbs, each.. O.iO Net 


No. 1C3. 
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No. 170. 



Needle Holder, Round Hard Rubber.Price, £ .75 Net 


No. 171. 



Epilation Forcups 


Price, 30c. Net 


No. 172. 



Needle Holders with cord and tips to hold 1, 2,0, 4, 5 or G needles. 

Price.. 30c., 45o., GOc., 75e., 00c. and $1.00 Net 


No. 173. No. 171. No. 175. 



5 Ampere Plug Connector, made of vulcanized fibre and bronze.Price, 75c. Net 
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ISO 


DRY CELL. 

NO. 14. 

This cell is the same as is used in all our Portable Fara- 
die Apparatus, and is especially adapted for portable use, 
from its simplicity and entire absence af acids and 
liquids. It can l>e carried in any position, and Phy¬ 
sicians prescribing application of the Faradic current for 
patients personally at home or by nurse under specific direc- 
ion will find much satisfaction in using this form of cell, it 
being particularly suited to the use of those who are entirely 
unfamiliar with the care and precaution necessary for hand¬ 
ling tiie ordinary acid batteries. 

No internal action when not in use, lienee do not run down ”on the shelf.” 

Can be used with equally good results in horizontal or vertical position. 

Amperage, 4 to (5; voltage, 1.48. 

Hermetically sealed, ami stays so —no ’’boiling over” or ’’bursting” of the sealing 
wax. 

Slow to polarize. Quick to recuperate. 

Will not freeze. Does not ’’dry out” in warm climates. 

No danger of breakage. Transportation charges one-half less than on liquid 
batteries. 

The cost for renewal of liquid battery is nearly ns much as for one of these com¬ 
plete cells. 

ITow Jong will they last? This depends upon the work they arc to perform. Ordi¬ 
narily for Furadie Batteries from (> to 111 months. Size 7 x 2i. 

Price.$0.30 

INSTRUCTIONS FOR SETTING-UP AND MAINTAINING SAL- 

AMMONIAC CELLS. 

Clean the jar and empty the package of sal-ammoniac into it. Be careful to get 
none on the edge or outside of the jar. 

Pour in water until it rises * full. Stir the sal-ammoniac with a stick until it is 
all dissolved. Be particular to leave none undissolved. Do not spatter or slop the 
solution, for if it touches the cover or the outside of the jar, the salt will dry on the 
glass, and by capillary attraction draw more salt out of the jar. 

Clean the cover before fastening on jar. Carefully place the cell in its permanent 
position without shaking or slopping it. I'se short pieces of wire to connect two or 
more cells—the carbon of each with the zinc of the next, and the terminal binding- 
post with the apparatus to be operated. When the apparatus is not in actual opera¬ 
tion, be exceedingly careful that it leaves the battery circuit open, ami that the circuit 
is well insulated, for otherwise the battery will soon bo exhausted, i. e„ polarized. 
When polarized immediately open the, circuit and then find and remove thefaulUTf but 
slightly polarized, the battery will fully recover with a few hours rest, otherwise re¬ 
move the carbon from the jar and expose it to the weather, sun, rain and .air, until 
thoroughly depolarized. Clean the zinc and renew the solution.) 

When the zinc is consumed the solution should always be renewed also. In 
renewing, throw out the old solution and rinse the jar. Never, under any circumstances, 
put sal-ammoniac in old solution 
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UNION CARBON BATTERY. 


NO. 16. 



This is one of the simplest form of coll, which is con¬ 
structed upon the principle af the ’’La CIanche”orsal-nramo.iiac 
cell. Tito carbon element forms a closely fitted cover which 
is saturated with parufim, to prevent corosion und allowing 
but a little or no evajtorution. The /.inc element is insulated 
at the toj> by a porcelain thimble and at the bottom by a largo 
rubber washer. The cell la strong, durable and clean, and 
has given good results for open circuit work, such as operat¬ 
ing faradic colls, etc. The voltage will average 1.5. 

liattery complete .(0 ;j0 

Jar only. 

Carlton Element only. 15 

Zinc only. 04 

bal Ammoniac, per package.05 

IN REGARD TO THE SELECTION OF CELLS. 

Dry cells are more desirable for the busy practitioner, who can better afford 
to throw away the cells when exhausted and rep'ace them with new ones than to 
botner with recharging liquid cells when they become exhausted. The cos" of 
new z.nc and salammontac to recharge a liquid cell being oc, the saving in recharg- 

roL^r ? *!? P n r Dry Cd,S arC al9 ° compact and fake up lef. 

room than liquid cells. The size of the dry cell No. 14, as listed herewith, is 2 

inches m diameter and 7 inches high. The size of the Union Carbon Batterv 
.8 4 .riches square by 6inches high. The most important requirement in a cefl 
for physician s use is freedom from local action to prevent the cell from running 
down when not in use. "5 

Our dry cells are especially constructed in this respect, having the top of the 
carbon very carefully insulated, and the carbon is packed in a mixture of crushed 

depolarizer ° ° f man S auesc > black of manganese acting as a 

cfr.rPy C if- S ma y b ®-purchased all the way from roc up, but a perfectly con¬ 
structed cell is much cheaper m the long run. The Union Carbon Battery is 
made from a very high grade of carbon, free from iron and other mineral deposits. 

1 hirty-six cells .s considered enough for all ordinary galvanic requirements, 
for use with our Universal Wall Plate we recommend 40 cells—26 for the gal¬ 
vanic and 4 for the faradic—more may be attached if desired. 


1 
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THE SAMSON BATTERY. 

no. ia. 


The Xo. 1 Samson Oil has an electromotive force of 1.44 volts. Internal resist¬ 
ance of 0.14 ohm. It. is t> inches high jukI fit inches square. 

The large /inn surface used in this cell decreases its internal resistance and makes 
it quick to recuperate. 



The No. 1 Battery complete. } 75 


Carhon Vase only. 4. r > 

Cylindrical Zinc only . 11 

Glass ,Tar. 10 

Rubber cover . 05 

Rubber fender. 05 

Rubber ring. Oil 

Sul Ammouiac. 05 


The No. 2 Large Samson Cell has an clcetromotiv force of 1.47 volts. Internal 
resistance of 0.11 ohm, It. is adopted for all open-circuit work where a large output 
i> suddenly required; answers admirable Tor Telephone work, Gas-lighting or operation 
of Hhiunkorll coils. Size GA inches high by 4 nches square. 


the No. 2 Battery complete.« 80 

Carbon Vase. 55 

Cylindrical Zinc. 12 

Glass .Tar. 10 

UnblxT cover . 07 

Rubber Fender . 0t» 

Rublx-i Ring. 05 

Sal Ammoniac. 05 
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)5M 


”AXO POROUS CUP” BATTERY. 



GRENET BATTERY. 


NO. 20. 


This, battery is especially adapted for illustrative and experimental purposes. It 
is a very desirable battery to furnish current for an Induction coil, or to operate Elec¬ 
tro Magnets. 

It occupies but little space, furnishes an immense quantity of current, is beautiful 
in design, and as the zinc can be raised from the Unit!, may be kept charged, 
ready for use, for many months, and can be set in action any time when required by 
(•imply depressing the brass rod whieh slides through the center of the cover of the 
sell, and to which the zinc isattached. 



Prices. 


No. 1. 0 indies 

high. 

.$2 00 

” 2 ,H 

•> 

* 1 

. *2 50 

" 3, 10 

»> 

• 

. M 50 

12 


• y 

......... 5 00 

*' <. 1*-' 

M 

’’ double, with 2 zincs and 

carbons 10 00 

” 5, U 

• « 

*y 

.12 00 

” 5, 14 

»* 

’’ double, with 2 zincs and 

M carbon* 15 00 

Carbons for no. 1 

. •iac no. 2, Mae no. M, 4.V no. 

1 . lilie no. 5, 75c 

Zincs for.. 

it it 

2he “ “ 25e 41 4 ‘ Mile ** 

* ; 10c '• *• 50C 

Glass jar-.. 

U it 

50c * s 4 ‘ fide “ “ 75c 14 

** !nic “ “1.23 


FORMULA FOR FLUID FOR THE GRENET BATTERY. 

Uso the formula for jli-Cromate [Fluid, or use Cromie Acid as follows: 

Four ounces of the Powdered Acid are dissolved in one quart of diluted Sulphuric 
Acid (commercial), 1 vol. Sulphuric Acid to 1- water, add 2 Drachms of Bi-Sulphate 
of Mercury. Stir well anO allow to cool before using. 
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Portable Storage Cells. 

NO. 30. 



FIG. 

1. Phonograph Pattern. 

FIG. 

7. Cautery Style, 

FIG. 

8 . 


Type. 

Ampere-Hour 

capacity. 

Dimensions in 
Length. Width. 

Inches. 

Height. 

Weight 

Pounds. 

Price, 

Fig. 1. 

N. P. 1 

45 

8 

4.5 

12.5 

18 

$9.00 

»» 

N. P. 2 

90 

8 

6 

12.5 

30 

12.50 


N. P. 3 

140 

8 

8 

12.5 

42 

15.00 

99 

N. P. 1 

175 

8 

8 } 

12.5 

55 

18.00 

Fig. 7. 

N. C. 1 

45 

8 

6.5 

12.5 

45 

18.00 

• I 

N. C. 2 

90 

10 

8 

12.5 

C5 

25.00 

Fig. 8. 

It. 1 

8 

31 

1 » 

5 

4 

3.00 


W. 1 

20 

4} 

2 i 

7 

7 

4,25 

>> 

W. 2 

40 

5* 

3* 

6 S 

11 

7.00 


Types as shown in Fig. 1 and 7 are hard rubber cells inclosed in hard wood cases, 
with exterior binding posts for connection. Fig 8 is in hard rubber ease only, and is 
intended to be used with Portable Galvanic outfits. 

These Batteries have proven to be the most efficient and durable for Gal- 
vano Cautery Work, and arc especially desirable where Galvano Cautery is frequently 
used. 

Full directions for charging from Incandescent ligliteireuit, Primary Batteries 
or any direct current, accompany each Battery. 
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The Purdy Electric Centrifuge. 

FOR THE EXAMINATION OF URINE, SPUTUM, PUS & MILK. 

Designed by Dr, C. W. Purdy, Autor of ’’Practical Urinalysis and Urinary Diagnosis”. 

This Electric Centrifuge can be opera- F || 

ted ou either the direct or alternating S I ||S| g 

Electric circuit, or by Battery. It is com- ■ III I 

pact, convenient and reliable. M JLIL H 

By reason of its special design and ■ U 

construction, the field nnd armature V M V 

being laminated and specially wound. It 
is the only motor now manufactured 
wleh will run by either direct, or alter- 

to 

power Centrifuges, as a perfectly uni- MKL M 

of obtained for £ I 

arms SB 

thus giving a greater centrifugal force 

par given number of revolutions. Patented. 

The speed may bo varied from 6,000 revolutions per minute down to anything 
desired by the use of resistance in circuit, which is furnished according to the voltage 
of current used. 


No. 190. 


Price of the Purdy Electric. Centrifuge with 
double arm carrying two tubes, two plain 
glass sediment tubes and two graduated per¬ 
centage tubes .$32 00 

Hematocrit for examination of blood and sputum 6 00 
Special arm for carrying four urine tubes will 
he supplied with the machine instead of 

double arm, for, extra. 2 50 

Special arm for four tubes, where ordered 

separately ... 4 00 

Extra percentage tubes for blood analysis.... 75 

Extra tubes for sputum analysis. 30 

Extra urine percentage tubes. 75 

'• “ “ " plain . 25 

Extra aluminum shields. 75 

Special tubes and accessories made to order. 

In ordering Centrifuge state on what form of circuit 
it is to be used. In ordering accessories state that 
they arc for use on Furdy Centrifuge. 

Dr. C. TV. Purdy’s recent work — ’’Practical Urina¬ 
lysis and Urinary Diagnosis”, contains full instruc¬ 
tions for use of the Centrifuge, 3rd edition.. .$2 50 


Percentage 

Tube 



CHICAGO CENTRIFUGE No. 190, suitable for use in urine analysis only, price $10.00. 


(C) Jeff Behary 2019 


155 









156 


R. V. WAGXF.R CO., CHICAGO. 


Price List of Extras. 

Price Postage 

Annunciator Wire for electric hells, grounding Static 


Machines, etc,, about 20 ft. to the pound. Per pound__$ .30 

Adjustable Universal Cord Tips, per pair... 14 .03 

Belt Connections made of German Silver Wire, each.5c .01 

Conducting Cords with Universal tips, as used with 

Static Machine and with Cabinet Battery, per pair_ .50 .03 

Conducting Cords, plain tip, per pair . 40 .03 

Conducting Cords, per foot.... .03 

Chloride of Calcium fused, anhydrous in pound bottles. .50 

Chloride of Calcium fused, commercial, in 5-pound can, per pound .12 

Glass stationary plates for Machine, 51 in. in dia., each.6.00 


Glass stationary plates for Machine. 3,5 inches in diameter, each... 8.00 

(Always mention whether it is a front or back plate of the 
pair wanted.) 

Sal ammoniac l'or recharging liquid cells,per pound.. 10 

X-ray cords without tips, per foot. JO 

Tin Foil, as protection against X Ray burns, per pound. 60 


We make everything electrical for the doctor, but the limited space in this 
catalogue prevents us from listing all things that may be required, and we there¬ 
fore solicit your correspondence regarding anything that you may need in the 
electrical line. 

We make to order Electric Light Bath Cabinets, Actinic Ray Outfits, 
Finscn Light and all manner of illuminating apparatus. 

Special X-ray coils adapted to any commercial current, also provided with 
current rectifiers to give a one direction current, are made by us to fit special 
requirements. 

Our shops are peculiarly adapted not only to the manufacture of electrical 
supplies, but to the manufacture of all scientific apparatus. 
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1 AT 




l 


\ 

I 

1 


I 


I 


> 


1 


! 

i 


A 

Ail; .tstabk* Cord Tips.I5 f > 

Focus I uK' . 40 <" 4 ^ 

Air Compressor .7- 

Alti ra ting Current Motor*. .68- 69 

Rectincr .. -11-’ 

•• " Transformers ...124 

Annunciator Wire. ---- . X 5 & 

Actinic Uav Onlliis. 156 

Ar« rheraprulic Lamps. 77 1,1 7. : 

Attachment Plug . • - - r - 

Autmr.v.ic Cut Olit Switch . t-’t 

B 


Barium Platinum Cyanide Fluoroscnpc. (>t 
rtnrlx Cahiuci—Fkictric.77 


BA ITFRTFS- 

\v«.i Porous Cup.'57 

" Cabinet .. 111 

“ Cautery ... ... 118 and x 19 

Cells...150 to 154 

Combined < ialvattic tixt<l 

Fxtradic ■ • • 87 i<> n t 

” Faradic . 7$ *•' 88 

Galvanic .. . .. !*.t i" 87. n8 

" (ialvattic ami Far.idle.8; 

" Galvanic Swi‘.chlxeiril>.o- 

Ciouda Carbon . x51 

•' Crvw-i . r 53 

" Sampson . 1 ?- 

** S*. f trt!;r ........ . t it) a*".t1 174 

“ Union Carbon ..x.V 

Binding I’o'is . *49 

RmmniV Cautery ... .’-5 

Britsit*. s . . .50. 135 and t.V> 

C 


Cabinet Battery .... . . 11 ■ 

Cataphnrn Fleet rodcs .. - - - -.7 1 

Can: cry Halt cries ."8 ami 1 x<> 

- Cords . - '-a 

F.Uctrodcs ...i-.l »n t.»5 

" Handles.. --- '-*t 

" Transformers ... .ijoand tJ 4 

Centrifuge . . r 5a 

Compression Diaphragm ami 


Shield .. 58 »•' 

Compressor. Air. . 7- 

C'ivinclitig Cords . 7 :, 147 and 17 b 

Conveners . . • * * 1 f A 

Ci ookes Tubes.40 r» 49 


Clirr* tit l runs.".>riner> . xjo to 147 

Cystnicopc .t-y 

D 


Developing Out lit . 63 

Direct Current Minors.6* !•' ('7 

Direct Current Transformer .......... xjo 

Double Connector- .1 p) 

'* Far ) lecirtub-s ... . 47 an.I 177 

“ Fee Fleet r«>tlvs . 47 and x.tS 

Dry Cells. '5° 

E 

Fleetric Hath Cabinet . 77 

Fleet ric Centrifuge . 177 

Jilectry Magnets . -.7' and t.M 

l-LFC I KODFS— 

AUb: •initial ...148 

Adjustable lye - . .178 

Hail .. .J*t and t.tO 

" Bipolar _ 4_>. 174. ' ll anti 146 

Block'* Rectal .i-l- 

l’yitoni's (faille:y . .... 145 

Bougie .. . 147 

Brush • . .175 lu t.tfi 

Hnlb . . - .147 

Button Shaped .1.0 

Carbon . 144 and 147 

Cataphori sis . “i 

" Cautery .u.t l" i-’.i 

Cupsliapcil for lterns ..t-i7 

Curved Rectal . ■ • '45 

Disc . .... 24. 173. i.t| and 17S 

Dorsal . 148 

Double liar ... . •• t,t“ 

Double Fye - . -7 :i:; 1 1 78 

Dtxehcnm s Metallic Points.... 137 

l iar .-7 and 177 

“ lisopanev; 1 - . .... . . 1 |0 

Fr.staehiau .... . -i -|8 

Fibroid .. 146 

Fma Plate- .... . .x75 

Forceps .119 

’• Galvauo Cautery.147 to 147 

Ceisler Tube .-4 

•' Hair I’.nidi .t.tS 

Hand .x.U 

Handle* . .. .X.U and t.U 

" High Frequency .47 •«> 48 

“ It lira uterine .>4& 


I 

I 

c 

I 
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H V. WAGNER CO.. CHICAGO. 


ELECTRODES—Continued. 


Kru use Keel al . 143 

Laryngeal . 136 

Massage . 138 

Metallic Iim.'lt . 136 

“ Nasal . 1 \q 


Needle Holden* .148 and 149 

“ Oli\«, 1 rcthral .147 

Fen is ... 27 


Pennington's Colon .141 

Redid .140 to t43 

“ Roller . 2t, 137 and 138 

Single Point . 2T 

Sponge .133 to 136 

" Sialic . :>n tu it 

Static Director . 22 

Static Massage . 22 

“ Stomach . T40 

“ Tongue . t,39 

Universal Handles ..133 and r34 

Urethra! .26 and 147 

Uterine .145 to 147 

Vaginal . 26 , 143 and 144 

Vesical .148 

Wagner I "duel ion . 28 

Engines. fins or Gasoline . 70 

Esophageal 1 ‘loci rode .140 

Kyc Magnet.133 

Extras .156 

F 

Faradic Batten. 78 to 88 

Faradic and Galvanic HnUcries... 78 to 88 

l'insen Eight .156 

Fluoroscopc-s ..61 and 62 

Forehead l.nmj> . 130 

1 ool Plates. .13^ 

Forceps, lipilaiion .149 

G 


Galvanic and Faradic Plates. .78 to 88, ti8 


Galvanic Switchboard' .92 

Galvano Cautery Fleet: odes_ 123 to 123 

Galvauo Cautery Handles .124 

Gas or Gasoline Engines. 70 

Geislcr Tillies . 24 


Generators, High Tension Electric. 4 to 19 

H 

Hair Hntsh Electrode.135 

Hand Electric Illuminator . 128 


Hand Electrode . 112 

Handles. Electrode . 2t. 26, 

133 and 134 

Handles. Galvano Caiuerv . 

. t ’4 

Head Lamp . 


High ! retpeaey Electrodes ... 

... 25 to 28 

High Frequency Treatments.. 

... 30 to 33 

Hied) Sneed Gear 


4 # % .. * 

ITtedi 1 citsion Electric Generators. .4 to tg 

Illuminator, Hand Electric ... 

.128 

Incandescent 'rherarieutie Eanip. 76 

Induction Coil- .... 


Ionizer . 


L 


Lamp, Forehead . 


" MouSli . 

1 'iS 

Set. Universal .... 86, 

12') and /_*7 

Universal Holder . 


Lamps. Miniature .. . 

.. 126 to 132 

Laryngoscope, Electric . 


Leather lkdiing . 


Leyden Jars . 


M 


Magnet . 

. . . T 

Manner. Five . • »* 

Massage Mallet . . . 


Meters . 


Miniature Lamps . 

.. 126 to 132 

Motors . 


Month Lamp. Electric ... 

. 12S 

Multiple Point Terminals .... 


Multiplying Gear . 


N 


Needle Holder . 

t.(8 and 149 

0 


Off and On Switch . 

. 118 

Otoscope . 

_ tVi 

Ozone Generator . 

P 


Penis Electrode ., 

. 27 

Pocket Millianjpere Meter _ 


Pole Changers . 

.118 

Portable Galvanic . . .. 

.... 83- 8* 

Galvanic and Faradic . 

. 7« to 88 

Storage Cautery Battery.no 

Prostate, l>ottoni\ Instrument 


Pumps, Air . 



(C) Jeff Behary 2019 


158 




































































r 


R. V. WAGNER CO., CHICAGO. 


1 /iO 


i 

1 

t 


i 


R 


Rectifier, Alternating Current .. 


RHEOSTAT— 


Speed Regulating .... 

66 and 67 

Storage Cautery Battery .117 

Rotary Converter . 

.113 

S 


Snlammoniac . 

. 156 

SliIF.LDS— 


“ Compression Diaphragm and 

Shield . 

. 58 to 60 

“ Hard Rubber Composition ... 5 2 

" Soft Rubber Composition .... 53 

Shunt Coils. 

89 to 92 

Sinusoidal Apparatus . 

93 to 'it 

Spark Regulator . 

. 23 

Speculum ... 

. T 3 ' 

Speed Regulating Rheostat. 

66 and 67 

Static Brushes. 

. SO 

" Cataphoric Electrode. .... 

. 7 i 

Mucliiiuvi .. 

.. 4 to 19 

** Machine Electrodes . 

20 and 21 

“ Treatments . 

.. 34 to 39 

Storage Cautery Battery . - 

. "9 

“ Cautery Battery Rheostats ... 117 

Cells . 

. '54 

Surgical Lamps. 

. 132 

Switchboard Selectors . 


Switchboard, Galvanic . 

. 92 

“ On and Off . 

.118 

“ Pole Changer —... 

.118 

T 


Table and Wall Plates, b'aradic. 

. 87 to til 

Therapeutic Attachments . 

20 and 21 

1 herapcutic Lamps. 

.. 73 to 76 

1 ongttc Depressor . 

.131 

Tongue Plate. Insulated. 



Transformer, Alternating Current.122 

Transformer, Direct Current.113. t20 

Tubes, Crookes .40 to 49 


Tubes, High Frequency.. .25 10 2 9 and 156 
Tube Shield. Hard Rubber Composition 52 
Tube Shield, Soli Rubber Composition. 53 
Tube Stand. Compression Diaphragm 

and Shield . 58 to 60 

Tube Holder . 5 ° 

U 

Ultra Violet Ray. 25 to 28 and 156 

Union Carbon Mattery .15 1 

Universal Lamp Holder . 133 

“ Lamp Set .126 and 127 

" Needle Holder .148 and 149 

“ Tube Stand Compression Dia¬ 
phragm and Shield.. 58 to 60 

“ Wall Plate .93 to in 

Urethroscope .126 

W 

Wagner Induction Llectrode . 28 

“ Mica Plate High-tension Klec- 

tric Generators . 4 to ty 

“ Static Cataphoric Electrode... "t 

" Tubes . 40 to 49 

" Universal Lamp Set..126 and 127 

Water Motor . 7 ° 

Wall Plates . 87 to nt 

X 

X-ray Apparatus . 4 to 19 

“ Coils .156 

“ Cords .. 5 > and 156 

“ Plates . 64 

Shield .52. 53 . 58 to 60 

Therapy . 54 to 57 

Tubes . 40 to 49 

Tube Stand. Compression Dia¬ 
phragm and Shield.. 58 to 60 

catalogue please write us, as we 


H you do not find what you want listed in this 
manufacture everything electrical for the doctor. 


t 

r> 
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SPECIAL NOTICE 


All goods manufactured by ns arc made as good as possible, it being 
our object to maintain the reputation which our goods now hold as being the 
best and most practical for the varied uses to which they may be applied. 

The prices quoted in this catalogue are fixed according to the cost of pro¬ 
duction and as we have but one price direct to our customers and are not doing 
business on a discount or commission basis, the juices are not fictitious, as are 
prices made from which discounts and commissions are to ]>e allowed. 

In considering the juice of our apparatus it will he found tiiat measured 
b\ actual capacity and efficiency in j>ractice our goods arc the best value for the 
money in the market. 


TERMS 

On all orders of less than $3.00 our terms are net cash with the order. On 
larger orders, we bill 30 days net, or allow 3 j>er cent, discount for cash. 

On orders amounting to over Si00.00 we bill 30 days net, 3 j>er cent, for 
cash on delivery of goods, or we will accept one-third cash and balance in monthly 
payments of not less than £25.00, providing the monthly payments are evidenced 
by notes bearing 6 per cent, interest and secured by contract. 

Our jirices are the saute for goods when sold on time as when sold for 
cash, except for the 3 jier cent discount allowed for cash. We are building up 
our business upon the success of our goods in practice and know that they answer 
the requirements for which they arc intended. 


ORDERING 

In ordering please write your name carefully and give full shipping 
directions, whether by freight or express. When more than one exjiress 
companx or railroad reaches you, mention by which you w ish goods shipped if 
you have a preference. 
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THE PORTABLE DIATHERMIC MACHINE. 


This apparatus furnishes only the D’Arsonval (bipolar) high frequency 
current. Though designed especially for intra-vesical fulguration, it can also 
be used for limited diathermic treatments. It is especially advantageous in 
Genito-Urinary work due to the nicety of control and the limiting of the cur¬ 
rent, which naturally increases the safety factor in operating. 

In comparing this instrument with the Portable Telatherm described on 
Page 4 , it must be borne in mind tlat the Portable Diathermic Machine is 
limited to the uses described, whereas the Portable Telatherm is equipped with 
a hot-wire mqtcr and has a much wider range of use. 



On Page 6 herein is describe^ the accessories essential for Bladder Ful¬ 
guration with the above apparatus. The Wappler Cystoscopes, which are also 
used in this work, are described in Catalog Bulletin No, 200 —which will be 
sent gladly on request. 

Cat. No. Description Code Word Price 

C-3116 Portable Diathermic Machine—1 '0 volts, 60 cycles AC Athem $120.00 

C-3117 Portable Diathermic Machine—lor both 1 JO volts DC 

and 110 volts AC (universal) Dithcm 190.00 

For additional accessories see Catalog Bulletin No. 701. 




n.M„ 7nn 
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The No. 4 B HYFREX. 


This apparatus can be recommended for offica or home use for vacuum 
electrode treatments. Its high frequency current will energize a medium size 
glass vacuum electrode and is well suitcc' for surface applications. A powerful 
counter irritant effect lasting many hours can be produced. 

Accessories included in the outfit are; 1—No. D -4403 Vacuum Electrode 
Handle; 1 —No. D -4411 High Frequency Cord; 1—No. D -4409 Sleeve Cap 
for No. D- 4403 ; 1 —No. D -4332 Surface Vacuum Electrode. 



The No. 4 C HYFREX. 

The No. 4 C Hyfrcx is similar to the above instrument, but is slightly more 
powerful, and is equipped with a special winding from which current for heat¬ 
ing cautery blades is obtained. The same accessories that are included with 
the No. 4 B Hyfrex are supplied. 

Cat. No. Description Code Word Price 

• C-3118 The No. 4 R Hyfrex, 110 volts, either AC or DC Heddlc $35.00 

■ C-3II9 The No. 4 C Hyfrex, 110 volts, either AC or DC Heckle 40.00 

For other voltages and cycles an extra charge is made. 

For accessories See Catalog Bulletin No. 701. 



D.w., ton 
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FOREWORD 


In publishing this booklet we have tried to be as clear and 
concise as possible so that the novice will readily understand the 
treatment of ailments by the White Cross Violet Hav Generator. 

There is no doubt as to the curative value of High Frequency 
hut we do not claim it as a “eureall/’ It will not cure any incurable 
disease, or any disease which requires other means of treatment 
When in doubt al>out your condition consult a reliable physician. 


A WORD OF CAUTION 

All instruments when connected to the electric light current, 
commonly called commercial current, should not under any circum¬ 
stances In* used hi the bathtub, or when any part of the body is in 
contact with a water, sewer or gas pipe, radiator or any other metal¬ 
lic fixtures, as this may cause a severe shoek to the operator. 

1 he above condition can also he caused by standing on a 
damp floor which is in any way connected to the ground. 

l)o not use instruments when connected to the commercial 
current <1 tiring electrical storms. 

1 he above conditions are true of any electrical apparatus 
operated on the electric light current. 
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white CROSS VIOLET RAY gknrp 
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WHAT IS HIGH FREQUENCY CURRENT? 

High Frequency Current is an alternating (oscillating) current in which 
the frequency is beyond the point of producing muscular contraction. The 
pulsations or \ ibrations arc so rapid that they can not be conceived by the 
sensory nerves. This makes treatment with the White Cros> Violet Ray 
pleasant to administer. Its great penetrating power enables deep seated, and 
ailments of long standing to be greatly benefited. 

WHAT VIOLET RAYS DO 

Through the glass electrode, by the use of ]Miwerful coils and condcns 
ors, is created electric energy, heat, light, ozone and thousands of minute 
vibrations per second. It also has a wonderful power over infections and its 
germ destroying powers are marvelous. 

Violet Kays or High Frequency current is unipolar; that i". it does not 
require a complete circuit. From the electrodes you can readily see the 
rays flowing into space. These rays arc capable of traversing long distances 
as ether waves do in wireless telegraphy and telephony. 

In ordinary electricity glass is an insulator, but High Frequency cur¬ 
rents easily pass through glass. 

The High Frequency also generates enormous quantities of < Jzonc. wliul, 
is so beneficial for many ailments. 

It not only permeates every cell in the body but emanates from it. 

The High Frequency Current produces a deep-seated cellular massage. 
The contractile effect is expended upon the individual cells making up 
tissues, instead of an individual muscle. For this reason Hig "-/l 
Current produces such a marked effect on nutrition and genera ’<•< 

I'afr Ttue* 
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WHITE CROSS VIOLET RAY GENERATOR 


DIFFERENT METHODS OF TAKING TREATMENT 

Short, frequent treatments arc better than long applications. 

General Application Surface treatments can 1*«* either taken in i|i rt . , 
contact with the skin and also through the clothing. «»r through a handker 
chief or several layers of gauze. As any of the latter arc resistances, treat- 
ment through them will cause small sparks to be transmitted from the Her 
trode which penetrate deeply into the body. In many cases a spark is recom¬ 
mended. and all these treatments can be taken in this manner. The same 
results are obtained by holding the electrode a short distance from the ^kin 

All objects of metal as corset steels, hair pins, chains, should be taken 
off if thev can not be avoided in the treatment. 




Where no other treatment is advised, the electrode should be in direct 
contact with the skin. 

Klectrode can be placed on the part to be treated before the current is 
turned on. and the current turned off before the electrode is removed. This 
will eliminate the spark. 

Indirect Application This method of treatment requires two persons. 
The party to be treated hold*- the electrode in one hand. The other party 
either with the hand, finger tips or another electrode, draws the High Fre¬ 
quency Current to the area to be treated. This method is agreeable when 
delicate treatment around the eyes, nose, etc., is desired. 


' 


STIMULATION AND SEDATION 

Stimulation—By holding the electrode a short distance away from the 
skin over the area to be treated, small stimulating sparks arc produced. The 
stimulating actions are more beneficial than drugs. 

-Stimulating treatments arc best produced by application through the 
clothing or through a towel which has been placed over the part to be 
treated. I he length of the spark depends on the thickness of the material. 
Anything from a handkerchief to a doubled Turkish towel can be used. 
Powdering the skin with talcum powder often suffices to create the desired 
resistance. 

Stimulation is invaluable in the treatment of Rheumatism. Lumbago. 
Neuritis, Skin Disease, or wherever circulation is needed. 


Fafir Four 
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INTERNAL TREATMENTS 

All onfical electrodes.-for taking internal treatments must he lubricated 
well before insertion. Internal treatments arc not painful, in fact there U 
on other sensation than that of beneficial warmth during the application 

treatments should not last longer than five minutes. It is advisable 
during the application to move the electrode slightly, so as to avoid its 
sticking to the mucous membrane. It is also advisable to have someone 
perform the treatment. Properly sterilize the electrodes after each treat¬ 
ment. Internal treatments should only be taken under a physician’s advice 

In taking these treatments always turn the currenl on after insertion of 
the electrode, and turn the current off before removing. 


FULGURATION 

In I* ulguration or cauterization which is used to remove warts, moles, 
etc., electrode Xo. 25 should be used. Approach the point of the electrode 
to about one-thirty second of an inch from the spot to be cauterized. From 
a few seconds to one minute usually produces the desired results. 

1 he application can be repeated after sufficient time has been allowed to 
determine the extent of the destruction of the tissue. This may be from two 
to several days. Several treatments usually give the desired results. 


CARE OF ELECTRODES 

U here there are several people using the instrument, care should be 
taken to thoroughly sterilize the glass or metal electrodes. This can he either 
done by boiling or placing them in a strong antiseptic solution, as crethol or 
lysol. Always rinse the sterilized electrodes in warm water before using. 


Pafe Fire 
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WHITE CROSS VIOLET KAY GKNER A T O R 


EFFECTS OF VIOLET RAY TREATMENTS 


ARS< 


According to Noble M. Ebcrhart. M IX, I’h.D., D.C.L. 


ACN 


1. Increase blood-supply to a given area. 

2. Increase oxidation and local nutrition. 

3. Increase oxygenation of blood. 

4. Increase intake of oxygen. 

5. Increase output of carbon dioxide. 

6. Increase secretions. 

7. Increase elimination of waste products. 

8. Liberate ozone, with the resultant benefit of more or less of this ozone 
being inhaled by the patient, and also probably carried directly into the 
tissues. 

9. Increase bodily heal, without a corresponding rise in temperature. 

10. Locally germicidal. 

11. Mild and medium spark*- stinuilatv or soothe according to length and 
character of application. 

12. Strong sparks are caustic. 

13. Sparks to spine increase arterial tension 

14. Promote absorption of plastic exudates or adhesions. 


ANE 


ALCf 


ART1 


AST! 


Vmtr So 
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-— H1TE CRQSS viol et ray generator 

DIRECTIONS FOR TREATMENT 

ABSCESS Use electrode No. 1. in contact with the affected nr 

treatment. Duration of treatment, seven to ten mmuh-s ^f f 
repeated a few times daily. s ‘ l )C 

ACNE (Pimples) Use electrode No. 1. moving it slowly over the a 

area tor about six minutes. Powder the skin thoroughly with SK* d 
powder to allow electrode to move frcclv. Where nusmleT-.J UW 
nig raise the electrode slightly to give a short spark for severa IS* 
ond>. If many pustules arc present, treat through a handkerchief' 
Treatments should be taken three to five times a week. h *' 

ANEMIA Commonly called “Thin BIimhI.'* Use electrode No. 1 treating 
over the back, spine, abdomen and chest. Social attention’given to 
treatment from the ninth dorsal down to the lumbar vertebra. (Sec 
t hart A.) It is well to use talcum powder over the parts to be treated 
Duration of treatment, four to six minutes, once daily. 

Ozone inhalations are also of great value. 

ALCOHOLISM and Drug \ddictions—Spinal Electrode No. 6. used with a 
sharp spark from the fifth to ninth dorsal. Electrode No. 1 with a -.harp 
spark over Liver and Solar Plexus. See Chart A. Duration of treat¬ 
ment. six to eight minutes, daily. 

Cocaine Habit—Electrode No. 1. Treat through a towel or clothing 
with mild current to the soles of the feet, and to the arms and legs. 
Duration of treatment, until marked reddening results. 

Morphine or Opium—Treat same as Alcoholism. 

Do not apply High Frequency current through the shoes. 

AH I ERIOSCLEROSIS (High Blood Pressure) Use electrode No. 1, over 
entire body. Medium strength. Duration of treatment, seven to eight 
minutes. 

ASTHMA—Electrode No. 1, applied over the chest, with as sharp a spark 
as can be tolerated. Also use Throat Electrode No. 4. on Throat 
Clands. Duration of treatment, six to eight minutes daily. 

BACKACHE -General treatment over the sore muscles with electrode No. 
1. occasionally using a medium sjxirk. for five minutes daily. 

BALDNESS 1 or Falling Hair) Use either elect rude No. I or No. 3 but 
preferably the latter. Mild treatment at first, gradually increasing the 
strength, occasionally lifting the electrode to produce short sparks. 
Duration of treatment, four minutes daily, or two treatments of three 
minutes each, daily. 'The course of treatment must he an extended 
one. In connection with the treatment, a few minutes use or an 
Electric Vibrator is strongly advised. 

BARBER ITCH—Use Electrode No. 1. Treatment through a handkerchief 
is advisable. Mild current. Duration of treatment, five minutes daily. 
Long continued treatments are needed. 

BLACKHEADS —(Treat same as Vcne.) 


I’af 
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WHITE C R O SS VIOLET RAY GENERATOR 

BOILS—( I rcat same ns \bsces> ) 

BRAIN FAG—l sc F.lcctrode No. I with a medium spark to the f<ireh • 

over the eyes and to the back of the head and neck. Duration* 
treatment, five minutes. Then apply a sharp spark up and down 'tK' 
entire spine for four or five minutes, then over the abdominal rce'r 
tor three minutes, finishing up with a short application over the cv " 
and back of the neck. (Two or three minutes* inhalation of ozo™ 
alter the high frequency treatment is desirable.) 






Muscles of the Face and Neck 

BRONCHITIS- L^c Electro,!,. Mo. 1. with a sharp spark. ,.r treat through 
O ne ‘ r ’ '“' * nt ' rc chest and baek. until redness is produced. 

femeTCy. Sh °' Ud “ " rt f ° r „r 

BUST DEVELOPMENT—-Respiratory exercises. dee,,, slow breathing, ex 
the air^vithout f >r '? n,uc h a * possible in inhaling and expeiling 
\ » 1 mmW i 1 ek. Sl °" ly) ,c " '™<* « <lav. L'se elec,rod? 

(rom an,, , , , I , *? U> :. ov ' r . rach *«■«. from the neck downward, also 

Dra,r.j; “t^t^er'JgSmS:- PrCSSi " S 

BUN, 3&SVi < E£ ar ~ 

BRUISK—Trcat with Electrode No. I. over the injnred area, and later with 
to SI "Sues ,rra,nKn ' •’"*"**«• duration of treatment, two 

R ' PW SE sc z 

,hc °' b -' f " r eve 

Fafr F.ifhl 
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WHITE CROSS 


.VIOLET RA y GEWF . PATftn 


CATARRHAL CONDITIONS -Use ozone generator 

daily, for at least five minutes Jt tint it \.° r lI,rec titles 

No. 19. Insert ... using a nrlld n", 8 ! N \ sal 

Insert electrode before turning on current. ' ' , * lrcc ,n ’nutcs. 

CHILBLAINS Use Electrode No. 1 over affected iren ,, ; 

current. Duration of treatment, six to eight minutes dtly. mCi] ' um 

CONSIIPAilON—L’sc Electrode Xo. 1. over the ahilnmtn i 

current from six to seven minutes. Repeat daily All n ‘?' on ’ !™ ,d 
lower part of neck to hips. to stimulate dorsal amt 1 , k’ ,fCat ,rom 
the intestinal tract and other internal organs. (Sec Chart'V^^ *° 

CORNS Use Fulguration Electrode Xo. 25. Hold electrode K 

corn and allow spark to pass into the hard tissue nnlv Medium ^ 
rent Duration of treatment, fifteen to thirty seconds SSViw 
reliel use Electrode Xo. 1 . applying for a few minutes' (Sec FuT 
guration. page 5 .) ' c ru, ‘ 

COLDINHEAD( L orvza)—Xo. 1 Electrode, over nose, above eves and 
he Sides of tacc. Medium current from two to three minutes three 
times daily. Use Ozone Generator several minutes each dav Mild 
current with Nasal Electrode No. 10 is also advisable. ** 

COLD IN LUNGS -Treat the chest and back in the same manner as ex¬ 
plained under Asthma. 

DANDRUFF -Same treatment as Baldness. 

DIABETES—Use Electrode Xo. I. with a medium spark treating over the 
abdomen; also treat the spine from the first to the fourth cervical 
vertebrae, and from the fifth to the eleventh dorsal. Duration of treat¬ 
ment, seven to eight minutes, twice daily. Follow proper diet given 
under physician’s care. 

DYSPEPSIA—Use Electrode No. 1 . treat over stomach and solar plexus and 
along spine from the filth dorsal down to the hips. Duration of treat¬ 
ment, minutes, daily with a very strong current. 

ECZEMA—L se Electrode Xo. 1 over affected area> Spark about J 4 to -'4 
inch in length, at short periods, hut during greater part of treatment 
keep electrode in light contact with the surface. Can he taken through 
a layer of cloth if desired. Treat from three to six minutes daily, mild 
current at first, increasing as can he tolerated. 

FALLING HAIR -Same treatment as for Baldness. 

FELONS -Electrode Xo. 1 . treat over affected area, mild to medium cur¬ 
rent. three to five minutes daily. 

FLABBY BREASTS Use Electrode Xo. 1. treating around and over breasts 
and on nipple. Medium current four to six minutes daily. 

FURUNCULOSIS ( Boils)—Same treatment as Abscess. 

Faff Xute 
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WHITE CROSS VIOLET HAY GENERATOR 


GOITRE I sc throat Electrode Xo. 4. Keep electrode in litrhf 4 - . 

the surface of the skin treating the sides of the neck uelV'-! 1 
the goitre itself, \fter a few minutes of this trealment r-.i^ rK T Cr 
tro<U* and use short spark with as strong a current as nn be t 'l ' 
for two or three minutes. Treatment once daily. * ’ eratcd 

GOUT -Use Electrode Xo. I. over painful area .m.K in.r „ 

and moving the electrode slowly about. ‘ A ^light^ietr^ivl't”” 1 cu - rrt ' n . t> 
may be present after the first few treatments^ hut relief S\ bSPR 
after. No treatment should be taken during an acute attack n ^ * 
tion of treatment, three to Hve minutes, daifv. or three'times'a week 


Muscles of the Leg. (External Aspect) 

GRAY HAIR -Same treatment as Baldness. 

0R ' P ^"Jfe? , XV^'d- m,Je X " ' Wi,h * sh ” rt over spine and 

AlM> Nail Fl^rrSe! v " e ,o * reatn ? cnt over eyes and sides of nose. 
Duration of s'niinl and l , tor s ^ ort < * urat ‘ on with mild current, 

twice "daily. ‘ So,ar P ,cxus treatment, live to eight minutes. 

HAY S^cm7^hc C sSne T! Currcnt ° f vcr and around the nose. 

electrode No 19 ivirl.M f ll ? atracn ‘* four minutes. Also nasal 
time! daily ‘ HUh CUrrcnt ,n nostrils, for one minute, several 

HEAD rc,M H .v*l X X;',i S ?“ daCh J r T L M, ( " i,h Klce.r.nlo No. I. Mild cur- 
relief is experienced. * bjlk ° f nCCk ’ Continuc treatment until 

rnennwtwecn Wl Strode No. I. mild treat- 
short spark. Treat until rcli?v^. treatment over abdomen with a 

Pagr T m 


fl 
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WHITE CROSS VIOLET RAY 


HIGH BLOOD PRESSURE - -(See Arteriosclerosis.) 

INFANTILE PARALYSIS Use spinal Eleetr.„la v„ r , , , 

from !4 to l /i inch front bo.lv Treat from l ' '■ " ‘J'i ln K clectr.Kic 
See Chart A. Also treat over affSaZ."*, ? ,h ' ; "' ral ' 

live to eight rainutes. daily. Vibration is strangle ,£ n'cim"' 
tion with this treatment. s * • n com,cc 

INFLUENZA— Same treatment as fur Grippe. 

INSOMNIA -Same treatment as for Brain Fag. 

LUMBAGO -l se Electrode No. 1. with the muscles “on the stretch ’’ \ p ,,lv 
a strong current over the painful areas, using a medium spark * It is 
advisable to take this treatment through the clothes. Move electrode 
slowly about. Also treat over the lumbar muscles and lower dorsal 
and lumbar regions. Continue treatment until pain is dispelled. 

MUMPS -Use throat Electrode No. 4. with a medium current, for four min¬ 
utes. followed by short sparks for one minute once everv daw 

MOLES —Use figuration Electrode No. 25. mild to medium current, treat 
tng for a few seconds at a time. (See Figuration, page 5.) 

NERVOUSNESS —\\ ith Electrodes No. 1 or No. 6, treat the spine, back of 
head and neck, using a mild current, increasing the current as treatment 
continues. Duration of treatment, three to five minutes, twice daily. 

NEURALGIA—C sc No. 1 Electrode, moving it slowly back and forth over 
the painful area, holding electrode in light contact with the skin. At 
times raise the electrode and apply a sharp counter-irritant spark 
which will quickly redden the surface. Duration of treatment, five 
to seven minutes, daily, gradually decreasing length of treatment. 

NEURITIS —Use Electrode No. I, at the seat of pain. First use a mild 
current and apply from three to six minutes, daily, for the iir>t few 
treatments, then continue with medium spark, with increased current 
as treatment continues. The first few treatments in most cases aggra¬ 
vate the pain, but continued treatments will bring about splendid 
results. 

OBESITY— Apply Electrode No. 1 to the affected areas and treat consist 
cntly. Use strong current, treating from seven to ten minutes, twice 
daily. If there is no actual reduction in weight, there will be a re¬ 
distribution of the fat. which greatly increases bodily comfort. Strict 
attention to the diet, exercise and personal hygiene must be observed. 

PARALYSIS \pply Electrode No. 1 over the paralyzed muscles and along 
spine, using a strong current, holding the electrode away from b»xh 
so as to produce a half or three quarter inch spark. Treatment 
through a heavy Turkish towel is advisable. Duration ot treatment 
"•even minutes twice daily. The last minute, or so. use the electrode 
in contact with the paralyzed muscles. 

Pa/te t'lncB 
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WHITE CROSS VIOLET RAY GENERATOR 


PAINS -Use Electrode No. I. at the seat of the pain, with a medium or 
strong current, until relief is felt. 

PLEURISY Vi»|»Iy Electrode No. 1. medium current. Treat through a 

layer or two of clothing, and apply over both the chest and back 
keeping up the treatment until a marked reddening of the skin oc¬ 
curs. Treat two or three times daily. Use only in connection with 
phy sician’s ad\ ice. 

PNEUMONIA—Same treatment as for Pleurisy Ozone Generator should 
be used repeatedly. Consult reliable physician immediately for either 
Pleurisy or Pneumonia. 


Showing Nerve Centers of Spinal Columns 

anv sui, ? blc 4 *-*. »»ng a weak 

High Frauen" "s mIv ,n vj ro . ,nU '^ A*! 5 ' C " n "'" » *»li« « 

the gums, and account „f »,* gcrmTcidal'charac^""^' C " n,li """ ° f 

RHE ^'a^T^feA 1 -i;-"-of exceptional value.. 

thv ivtinful arc! a ; a A W 1 ' Electrode- Vo. I 

mem change poHtionf frequently l>url " K ,he lrla <' 

It is advisable to take treatment' thr V thc n, . usr ! c> 0,1 the stretch. 
Duration of treatment eieht t <( ten , , ' UK , 1 scvera l thicknesses of cloth. 
In inflammatory rheumatism consult !"r.hysidan^"' P * in rea PP« rs - 




Turlt f 


(C) Jeff Behary 2019 


12 






















: 


WHITE CROSS VIOLET RAY GENERATOR 
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SCIATICA-AppIy Eltctro.il- No. I at the 4th :,o,l 5th Lumbar, an.l at the 
1st. 2nd, 3rd. 4th Sacral \ crtcbrac, also at the 12th Dor-al S,-,- Chi» 
A Also apply at lower par. of the hip. and at the back of the 1^ 
Hold electrode at such distance to produce one-half to „ne inch srr rk 
Duration of treatment, eight to ten minutes, daily or every other day 

SKIN DISEASES— Place a piece of gauze over area to be treated Vm>1v 
Electrode No. 1, movinjj .t rapidly over part to be treated, for several 
minutes, twice daily. \\ here itching is very marked, longer and slnrn 


sparks are best. 


SORE THROAT— Apply Throat Electrode No. 4 over affected areas Treat 
with a medium current. Duration of treatment, five or six minim- 
two or three times daily. 


SPRAINS Apply Electrode N T o. 1 over painful areas, keeping it in light 
contact with the skin, moving it slowly back and forth over tin- sprain 
I se medium current, and in cases of long standing treat with medium 
current through a towel. Duration of treatment, six to eight minutes 
until relief is felt. 


STIFF NF.CK AND JOIN1S ( I orticollis or W ry Neck)—Apply Electrode 
Xo. 1. with a strong current, ami treat through several layers of cloth 
placed over the affected area, also over neck region and down to fifth 
dorsal. Duration of treatment, three to five minutes, several times 
daily. 

THIN BLOOD -See Anemia. 

TONSILITIS —Same treatment as for Sore Throat. 








WARTS AND MOLES —\pply Fulguration Electrode Vo. 25. -o that it 
rests directly on top of the wart or mole. Care must be taken so 
that sparks do not come in contact with the surrounding tissues. 
Use a weak current. A few seconds' treatment is usually sufficient. 
Wait two or three days for result- and repeat operation it necessary. 


WHOOPING COUGH -Follow treatment for \sthma, but use also Ozone 
Generator, several minutes daily. 


WRITER’S CRAMP- \pplv F.lectrodc X». 1. medium current, 
from the finger tips, to and including the shoulder aie.i 
spinal centers. Duration of treatment, five minutes, daily 
spark i- preferable providing it can be tolerate . 


applying it 
and upper 
A short 


ANKLES \pplv Electrode No. 1. using 

>n a rutary movement. Duration ot treatment, tour minute*. 
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HITE CROSS VIOLET RAY GENERATOR 


ELECTRODES FOR WHITE CROSS 

Violet Ray Generator 



21 






25 


1 Surface Electrode 

•J Condenser Electrode 

3 Comb Electrode 

4 Throat External Electrode 

5 Eye Electrode 

i> Spinal Electrode 
19 Nasal and Ear Electrode 
Insulated ^ 

19-A. Nasal Electrode Plain *1* 

-9 Internal Throat Electrode 
Insulated 

-0-A. I hroat Interior Electrode 
Plain * 

-I I rethal Electrode Insulated 
-1-A. I rethal Electrode Plain *1* 
-- Prostatic Electrode 
Insulated 

-3 Rectal Electrode Plain 
24 Vaginal Electrode 
Insulated 

-M-A. Vaginal Electrode 

Perforated Insulated * 
3t-R. \ a^iual Electrode Plain *1* 

-•> C aiitcrv Electrode 
30 Ozone (venerator 

* Not Illustrated. 


1 
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WHITE CROSS VIOLET RAY GENERATOR 


No. 53 White Cross Violet Ray 

Universal Current, W ide Current Regulation, Highly Polished Handle. 
Heavy Insulated. Good Carrying Case. Treatment Book. Fully Guaranteed. 
Complete with Surface Electrode. 

Size—3j4x7x 10J4"—Gross weight. 4 lbs.; net weight .P j lbs. 

Packed one in a carton. 


No. 54 White Cross Violet Ray Outfit 

"l~hc X„ 54 is a portable High Frequency Outfit Pc I.tixe. 

-xtretTjcly compact, efficient, powerful, safe and economical. 

I nc coils are mounted in a leatherette carrying case and weighs .'-'i 
“Unds. i rcatment book and instructions for operating are turmshcu iree. 
S,Zc 6j-ix6inches. Gross weight, 4'4 lbs. Net weight. 3-U pounds. 

W HEN ORDERING BE SURE TO SPECIFY VOLTAGE 


I’ai tr Fiftffn 
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ft'e manufacture a complete line 
of 

Whjte#Crqss 

ELECTRICAL 

Household Appliances 


Fans 

Hair Dryers 
Irons 

Waffle Irons 
Soldering Irons 
Motors 


Percolators 
Stoves 
Violet Ray 
Grills 
Lamps 
Pancake Grids 


Double Boilers Ranges 

Water Heaters Heaters 

Heating Pads Toasters 

^ ibrators Curling Irons 

Medical Batteries 
Vacuum Cleaners and 
Electrical Specialties 
■ ■ 

B rite for illustrations and prices 
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END of SPINE 


CHART A 

The Numbers below Correspond with the Vertebrae as marked on this chart. 

Dorsal, also 5 and 


Arms: 5-6-7 Cervical and 
6 Dorsal. 

Bladder: 5 l.umbar to 5 Sacral, also I I and 12 
Dorsal. 

Ear & Eye: 2 and 3 Cervical and 2 and 3 Dorsal. 
Gall Bladder and Liver: 6 to 12 Dorsal. 

Heart: 3 Cervical to 5 Doiaul. 

Head: I to 6 Cervical. 

Intestines: 9 Dorsal to 1 Lumbar, and I to 5 
Lumbar. 


Rectum: 5 Lumbar to 4 Sacral. 

Kidneys: I I Dorsal to 2 Lumbar. 

Lungs: I to 9 Dorsal. 

Legs: I to 6 Cervical and 12 Dorsal down 
Ovaries: 9 to I I Dorsal. 

Prostate Gland: 10 Dorsal to 5 Lumbar. 
Stomach: 6 to 9 Dorsal. 

Uterus: (Womb) 8 Dorsal down to 4 Sacral 
Male Sexual Organs: 10 Dorsal down to end 
of Spine. 


iiir 


PublUked by 

NATIONAL STAMPING AND ELECTRIC WORKS— 'V» HTE CROSS DIVISION, 

)2l2->246 W. Lalta St . CHk.*». Ill 
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